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NOTICE ;

is an ever-changing science. As new research and clinical experience broaden
our knowledge, changes in treatment and drug therapy are required. The authors and
the publisher of this work have checked with sources believed to be reliable in their ef:
forts to provide information that is complete 2nd generally in accord with the standards
accepted at the time of publication. However, in view of the possibility of human error
or changes in medical sciences, neither the authors nor the publisher nor any other
party who has been involved in the preparation or publication of this work warrants
that the information contained herein is in every respect accurate or complete, and they
disclaim all responsibility for any errors or omissions or for the results obtained from
use of the information contained in this work. Readers are encouraged to conjrm the
information contained herein with other sources. For example and in particular, read-
ers are advised to check the product information sheet included in the package of each
drug they plan to administer to be certain that the information contained in this work is
accurate and that changes have not been made in the recommended dose or in the con-
traindications for administration. This recommendation is of particular importance in
connection with new or infrequently used drugs.

Medici

This book is printed on acid-free paper.
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highlighting a common clinical
problem. Evidence supporting various
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by review of areas of uncertainty and,
when they exist, formal guidelines.
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PREFACE

Preface

he Clinical Practice series was introduced in the New England Journal of Medicine in
2001 to help meet the information needs of clinicians who want to remain up to
A&.. dateonawidevariety of problems commonly encountered in practice. Articles in
[hlS biweekly series review clinical problems at the interface of primary and specialty care
inaconcise, easily recognized format. Each article begins with a brief case vignette to high-
light the major clinical question or questions to be covered. Subsequent sections include:
“The Clinical Problem” (Who is at risk? How common is the condition?), “Strategies and
Evidence” (What are the data to support particular approaches?), “Areas of Uncertainty”
(What are major gaps in our current knowledge?), “Guidelines” (What do professional
organizations recommend?), and finally, “Summary and Conclusions” (What would the
author(s) recommend with respect to the diagnosis or treatment of the patient outlined in
the vignette?). Simply put, each article is a structured “curbside consult” about a patient
with a well-defined clinical problem.

Recognizing that data are lacking to guide the “optimal” approach to many clinical
problems that physicians must manage, the experts who author these articles are asked to
not only make clear where rigorous data are or are not available, but also to provide rec-
ommendations based on their assessment of the literature and their personal experience
where rigorous data are lacking,

This book includes selected Clinical Practice articles previously published in the New
England Journal of Medicine. Topics covered include those in cardiology, pulmonary medicine,
dermatology, women’s health, psychiatry, infectious disease, allergy—immunology, and
gastroenterology. In cases where there have been clinically meaningful changes in the area
covered by the article since publication, authors have provided a short update to their article.

We have created this collection to provide an easy way to access this clinical resource.
We anticipate that once you have scanned the book, you will use it as a reference as you
encounter problems similar to the ones outlined in the chapters. We hope that you will
find the material of value in your care of patients.

CareN G. SoLomon, M.D., M.P.H. JererEY M. DrAZEN, M.D.
Deputy Editor Editor-in-Chief

The New England Journal of Medicine The New England Journal of Medicine
Assistant Professor of Medicine Distinguished Parker B. Francis

Harvard Medical School Professor of Medicine



SUBCLINICAL HYPERTHYROIDISM

Subclinical Hyperthyroidism

ANTHONY D. TOFT, M.D.

A 67-year-old woman presents with palpitations and is found to be in atrial fibrillation at
a rate of 120 beats per minute. The only other finding on physical examination is a goiter,
which is known to be long-standing. Echocardiography shows neither valvular disease
nor left ventricular systolic dysfunction. The serum thyrotropin concentration is less than
0.05 mU per liter, and the serum total triiodothyronine and free thyroxine concentrations
are in the normal range. Should the thyroid dysfunction be treated?

THE CLINICAL PROBLEM

he combination of an undetectable serum thyrotropin concentration, as mea-

sured by an assay with a threshold of detection that is 0.1 mU per liter or less,

and normal serum triiodothyronine and thyroxine concentrations (usually at the
upper end of the normal range) is known as subclinical hyperthyroidism. This condition
reflects the factthat before clinical features of thyrotoxicosis are apparent, the thyrotrophs
usually respond to minor increments in thyroid hormone concentrations, which remain
within the normal range, by switching off the production and secretion of thyrotropin.?
An absence of symptoms was once part of the definition of subclinical hyperthyroidism,
but we now understand that subtle symptoms or signs of thyrotoxicosis may be present.
Subclinical hyperthyroidism is classified as endogenous in patients with thyroid hormone
production associated with nodular thyroid disease or underlying Graves’ disease; it is
classified as exogenous in those with undetectable serum thyrotropin concentrations as a
result of treatment with levothyroxine. Not all patients with undetectable serum thyrotro-
pin concentrations and normal thyroxine and triiodothyronine concentrations have sub-
clinical hyperthyroidism, and this combination of findings can be associated with various
other conditions (Table 1).

Multinodular goiter is usually palpable, if not visible, and may be sufficiently large to
cause compressive complications. Imaging with technetium-99m pertechnetate oriodine-
123 generally shows “hot” (functioning) nodules and is particularly useful for detecting a
single, impalpable, autonomously functioning adenoma. Most patients who present with
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STRATEGIES AND EVIDENCE

The issue of screening for thyroid disease in patients with few or no symptoms was dis-
cussed in a recent article in the Journal.4 In view of the relatively high prevalence of unrec-
ognized hypothyroidism in older adults, especially women, an expert panel of the Ameri-
zan Thyroid Association has recommended routine screening of adults for thyroid disease
bv measurement of serum thyrotropin.5 In hospital practice, thyroid-function testing has
become almost routine. Such screening will inevitably identify patients with undetectable
serum thyrotropin concentrations but normal thyroxine and triiodothyronine concentra-
tions, although the prevalence of such findings is low. In one study, for example, involving
1210 patients over the age of 60 years who were seen at a single general practice in the
United Kingdom and who were not taking thyroxine, serum thyrotropin concentrations
were undetectable in 16 patients (1.3 percent).® During one year of follow-up, thyrotoxi-
cosis developed in only one patient, and serumn thyrotropin concentrations returned to
normal in two patients. In some patients, the thyrotropin concentration may have been
undetectable because of a transient nonthyroidal disorder or because of drug therapy for
such a disorder.

The estimated rate of progression from subclinical to overt hyperthyroidism in patients
with multinodular goiter is 5 percent each year,? and it may be significantly higher with
the administration of iodine as a dietary supplement in areas where goiter is endemic, or
with the use of the antiarrhythmic drug amiodarone, which contains iodine. Progression
to prolonged overt hyperthyroidism in patients with underlying Graves’ disease is prob-
ably less common, given the relapsing and remitting nature of Graves’ disease and the
eventual development of hypothyroidism in some patients.

If screening or the investigation of goiter shows that a patient has subclinical hyperthy-
roidism, should it be treated? Other than regular monitoring, the options for managing
subclinical hyperthyroidism are the same as those for managing overt hyperthyroidism:
the administration of antithyroid drugs (in patients with Graves’ disease only) or iodine-
131. Although iodine-131 uptake is likely to be lower in patients with subclinical hyper-
thyroidism than in those with overt hyperthyroidism, there is no evidence that a dose that
is therapeutic in the second group is less effective in the first. Partial thyroidectomy would
be indicated for a large multinodular goiter that caused mediastinal compression. One
reason to treat subclinical hyperthyroidism is to prevent the development of overt hyper-
thyroidism. Prevention of atrial fibrillation and prevention of osteoporosis are the other
chief potential benefits of treatment, but how good is the evidence of these preventive
effects?
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Atrial Fibrillation

The best evidence that subclinical hyperthyroidism is a risk factor for the development
of atrial fibrillation comes from the Framingham Study.® A cohort of 2007 persons 60
years of age or older was followed for 10 years, and the development of atrial fibrillation
was analyzed in relation to the initial concentration of serum thyrotropin. Among the
61 subjects with a thyrotropin concentration of less than 0.1 mU per liter and a normal
serum thyroxine concentration at the outset, atrial fibrillation developed in 13, of whom
an unspecified number were taking thyroxine. The relative risk of atrial fibrillation in
this group of 61 subjects was 3.1 as compared with those who had a normal serum thy-
rotropin concentration (0.4 to 5.0 mU per liter); the risk was similar when the patients
who were taking thyroxine were excluded from the analysis. A low but detectable serum
thyrotropin concentration (0.1 to 0.4 mU per liter) was not associated with an increased
risk of atrial fibrillation.

Assuming that antithyroid therapy would reduce the risk of dysrhythmia to that in the
general population, 4.2 cases of subclinical hyperthyroidism would need to be treated
to prevent 1 case of atrial fibrillation over a period of 10 years.® There is only limited
evidence that established atrial fibrillation in patients with subclinical hyperthyroidism
reverts spontaneously or after cardioversion once the serum thyrotropin concentration
has been normalized with antithyroid therapy.1©

Thyrotoxic atrial fibrillation is commonly considered a risk factor for systemic embo-
lism, but the reported risk has ranged from negligible to 40 percent — extremes that do
not reflect clinical experience. Even a risk of 10 percent probably represents an overes-
timate, since it is based on data obtained at a time when accurate tests of thyroid func-
tion were not widely available1* and when an early diagnosis of hyperthyroidism was less
likely than it is now. However, the available data suggest that among patients with atrial
fibrillation that is unrelated to rheumatic heart disease, those with thyrotoxicosis have
a higher rate of embolism than do patients without the condition. The risk of systemic
embolism in patients with atrial fibrillation complicating subclinical hyperthyroidism
is not known.

Osteoporosis
Frank hyperthyroidism is a recognized risk factor for osteoporosis, but the effects of sub-
clinical hyperthyroidism on bone mineral density are less well defined. The increased
bone turnover that is characteristic of Graves’ disease persists during treatment with
antithyroid drugs if serum thyrotropin concentrations remain suppressed, despite nor-
mal concentrations of thyroid hormones.?2 In two cross-sectional studies of patients
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with subclinical hyperthyroidism due to multinodular goiter, there was statistically and
dinically significantly lower bone mineral density at the femoral neck and radius than in
age-matched controls.13:1* Whether these changes are associated with an increased rate
of fracture is not known. More impressive are the reports that postmenopausal women
with subclinical hyperthyroidism due to multinodular goiter have a 2 percent loss of bone
mineral density each year, which can be reversed by treatment that restores serum thyro-
tropin concentrations to the normal range.15.16

A large meta-analysis of patients with exogenous subclinical hyperthyroidism showed
thatbone loss was greater among postmenopausal women with this condition than among
those without it.17 However, the validity of these results is questionable, since the study
also found increased bone loss in premenopausal women who were receiving levothyrox-
ine replacement therapy and who had normal serum thyrotropin concentrations. Further-
more, the increased risk of fracture reported in older women taking thyroid hormones
disappears when those with a history of hyperthyroidism are excluded.1® The evidence
that exogenous subclinical hyperthyroidism is a risk factor for osteoporosis is therefore
inconclusive.19:20

Other Considerations

Other abnormalities have been linked to both endogenous and exogenous subclinical
hvperthyroidism. There is evidence that patients with subclinical hyperthyroidism due
to multinodular goiter have increased left ventricular mass, increased systolic function,
and impaired diastolic function, but the clinical significance of these observations is not
known.2! Impairment of the quality of life, as assessed with the use of a questionnaire,
was also reported in these patients.2! Whether normalization of the serum thyrotropin
concentration improves these measures is uncertain. An increased risk of dementia and
Alzheimer's disease was recently reported among patients with endogenous subclinical
hyperthyroidism who were 55 years of age or older, particularly if antibodies against thy-
roid peroxidase were present22; this finding requires confirmation.

Patients receiving long-term suppressive therapy with levothyroxine have been reported
to have diminished cardiac reserve and exertional capacity.23 However, similar abnormali-
ties were abolished by reducing the dose of levothyroxine to a level that was still associated
with subclinical hyperthyroidism.24 Short-term studies of small numbers of patients with
exogenous subclinical hyperthyroidism have found changes in target-organ function —
e.g., an increase in the nocturnal heart rate and an altered ratio of diurnal urinary sodium
excretion to nocturnal excretion. These changes are similar to but less marked than those
in overt hyperthyroidism25 but may not be sustained in the long term.2¢
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AREAS OF UNCERTAINTY

The natural history of subclinical hyperthyroidism remains unclear. Furthermore, the
evidence that endogenous or exogenous subclinical hyperthyroidism is a risk factor for
osteoporosis and atrial fibrillation is not definitive. However, it would be surprising if the
complications of overt hyperthyroidism were not seen, albeit at a reduced frequency, in
a condition that is effectively the mildest form of thyrotoxicosis; such complications are
more likely to occur in patients with multinodular goiter, since the biochemical abnor-
mality is persistent and the age of affected persons puts them at increased risk for bone
loss or ischemic or structural heart disease.

Theissueis further complicated by confusion over the meaningof subclinical hyperthy-
roidism, which is sometimes used to describe elevated serum thyroxine concentrations in
patients who are taking thyroxine as replacement therapy. The inclusion of patients with
wide ranges of thyroid-function test results and ratios of thyroxine to triiodothyronine
may explain, at least in part, the disparate results of studies of target-organ function.

GUIDELINES

In its 1995 consensus statement on the treatment of patients with hyperthyroidism and
hypothyroidism, the American Thyroid Association does not mention subclinical hyper-
thyroidism.2” However, the association does state that in patients taking levothyroxine as
replacement therapy, the dose should be adjusted to achieve clinical euthyroidism, with
normal serum concentrations of both thyroxine and thyrotropin.28 In statements issued
in 1996 and 1998, respectively, the Royal College of Physicians of London2® and the
American College of Physicians® concluded that there is no agreement about the benefits
of detecting and treating endogenous subclinical hyperthyroidism or about whether it
causes excess morbidity. The statement of the American College of Physicians was based
on a meta-analysis of available data. In contrast, the American Association of Clinical
Endocrinologists3° concluded that subclinical hyperthyroidism associated with goiter
requires treatment in most cases.

RECOMMENDATIONS
In the absence of clinical signs of thyroid disease, and even after additional investiga-
tions such as isotope uptake and imaging and measurement of the thyrotropin-receptor
antibody concentration, it may be difficult to decide whether the pattern seen on thy-
roid-function tests is a consequence of nonthyroidal illness and concomitant medica-
tion, underlying autonomous thyroid function, or the initial phase of thyroiditis. In such
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ine concentration does. In patients with questionable symptoms, such as fatigue, I would
use the empirical approach of a six-month trial with an antithyroid drug at a low dose,
such as methimazole at a daily dose of 5 to 10 mg initially, and if this approach was effec-
tive, I would consider ablative therapy with iodine-131. To treat a woman who wanted to
become pregnant, propylthiouracil at a dose of 50 mg twice a day would be more appro-
priate, because aplasia cutis congenita, a rare scalp defect, has been linked to the use of
methimazole during pregnancy. The management of hyperthyroidism during pregnancy
is beyond the scope of this review, but it would require extremely close monitoring and
use of the lowest possible dose of propylthiouracil.32 In older patients with atrial fibril-
lation or osteoporosis that could have been caused or exacerbated by the mild excess of
thyroid hormone, ablative therapy with iodine-131 is the best initial option.

Treatment of patients with subclinical hyperthyroidism due to nodular thyroid dis-
ease is more routinely justified, given the expected progression to overt hyperthyroidism.
The patient described in the vignette has both goiter and atrial fibrillation, two findings
that warrant therapy. In the case of atrial fibrillation, I would first administer an antithy-
roid drug such as methimazole in order to restore the serum thyrotropin concentration
to a normal value as quickly as possible. I would also administer warfarin because of
the risk of systemic embolism, even though there are no data from controlled studies of
anticoagulant therapy in patients with thyrotoxic atrial fibrillation. Careful monitoring
of the dose is essential, since patients with overt hyperthyroidism and, presumably to a
lesser degree, those with subclinical hyperthyroidism are more sensitive than euthyroid
patients to the anticoagulant effects of warfarin. If sinus rhythm is not restored within
four months after the normalization of the serum thyrotropin concentration, cardiover-
sion should be performed.33 The definitive treatment would be an ablative dose of iodine-
131. In the case described, and in similar cases, this approach is warranted for several
reasons: the potential contribution of subclinical hyperthyroidism to the development of
osteoporosis, the low incidence of hypothyroidism after iodine-131 therapy in patients
with multinodular goiter (6 percent at one year at my institution, as compared with 75
percent in patients with Graves’ disease), the possibility of loss to follow-up and the
attendant worsening of symptoms if treatment is withheld in favor of continued observa-
tion, and the likely cosmetic benefit of up to a 50 percent reduction in the size of the goiter
at one to two years.3435

This article first appeared in the August 16, 2001, issue of the New England Journal of Medicine.
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Treatment of Tobacco Use and Dependence

NANCY A. RIGOTTI, M.D.

A 66-year-old woman with stable angina and a history of depression smokes 25 cigarettes
daily. She would like to stop smoking but is concerned about weight gain. She has tried to
quit several times on her own without success. What should her physician recommend?

THE CLINICAL PROBLEM

obacco use is the leading preventable cause of death in the United States, responsi-

ble for more than 400,000 deaths annually, or 1 of every 5 deaths. Half of regular

smokers die prematurely of a tobacco-related disease.! The potential health ben-
=-Tts of smoking cessation are substantial. Cessation reduces the risk of tobacco-related
Z.seases, slows the progression of established tobacco-related diseases, and increases life
s\pectancy, even when smokers stop smoking after the age of 65 years or after the develop-
—ent of a tobacco-related disease.?

An estimated 70 percent of smokers see a physician each year, providing physicians
~:th substantial opportunity to influence smoking behavior.3 However, that oppor-
--nity presents challenges, as the case vignette illustrates. Many patients continue to
:moke despite knowing about or experiencing the health consequences of tobacco use.
Lome who try to quit repeatedly fail. Most mistakenly believe that stopping smoking
-2quires only willpower and are unaware that effective treatments are available. To help
<mokers, physicians must be familiar with the spectrum of effective therapies. They
—ust also appreciate that tobacco use has complex physiological and psychological
Zzterminants and understand that changing any behavior is a gradual process. Smoking

s best regarded as a chronic disease that requires a long-term management strategy,
-:ther than a quick fix.3

Currently, 23.5 percent of U.S. adults (25.7 percent of men and 21.5 percent of women)
:moke cigarettes.# Nearly all smokers acknowledge that tobacco use is harmful to health
-zt underestimate the magnitude of their own risk. Few know the full spectrum of health
- sks.2:5 For many smokers, the risk of future disease does not outweigh the current per-
-zived benefits of smoking or barriers to cessation. Yet 70 percent of smokers report that
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they want to quit.2 Approximately one third of smokers try to stop smoking each year, but
only 20 percent of them seek help.2:¢ Fewer than 10 percent of smokers who attempt to
quit on their own are successful over the long term.2:3 Smokers have a higher rate of suc-
cess when they seek help with quitting.® Even then, several attempts are often required
before long-term abstinence is achieved.2

The chief physiological obstacle to quitting is the addictive nature of nicotine. Nicotine
causes tolerance and physical dependence. When tobacco use is stopped, there is a with-
drawal syndrome characterized by irritability, anger, impatience, restlessness, difficulty
concentrating, insomnia, increased appetite, anxiety, and depressed mood.” Symptoms
of nicotine withdrawal are nonspecific, vary widely in intensity and duration, and are not
correctly identified by smokers. Symptoms begin a few hours after the last cigarette, peak
two to three days later, and wane over a period of several weeks or months.

Psychological factors also contribute to the difficulties that smokers have when they
try to quit. Tobacco use is a learned behavior. Cigarettes become part of a smoker’s daily
routine, associated with events, such as finishing a meal, that become cues that trigger
the desire to smoke. Smokers also use cigarettes to handle stress and negative emotions
such as anger or anxiety. To stop smoking, a smoker must learn new coping skills and
break old patterns, an incremental process in which attempts to quit often end in the
resumption of smoking until abstinence is achieved.

STRATEGIES AND EVIDENCE
Two approaches have strong evidence of efficacy for smoking cessation: pharmacother-
apy and counseling.3:89 Each is effective by itself, but the two in combination achieve
the highest rates of smoking cessation. The efficacy of a treatment correlates with its
intensity, but even brief interventions by physicians during an office visit promote smok-
ing cessation.

Interventions by Physicians
Randomized, controlled trials conducted in primary care practices demonstrate that
a physician’s advice to stop smoking increases the rates of smoking cessation among
patients by approximately 30 percent.8 Providing a brief period of counseling (three min-
utes or less) is more effective than simply advising the patient to quit and doubles the
cessation rate, as compared with no intervention. Effective interventions have a common
approach3 (Figure 1). Optimal implementation requires support from the health care
system to bolster the efforts of individual physicians.810 Office-based systems that doc-
ument every patient’s smoking status before the patient sees the physician and remind
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the physician to address the use of tobacco by patients who smoke triple the likelihood
that a physician will intervene.®

Counseling

Counseling about smoking cessation can be delivered effectively in person or by tele-
phone.82 Group or individual counseling is effective when it is provided by trained coun-
selors and includes repeated contacts over a period of at least four weeks.8 The efficacy of
this approach increases as the amount of time spent with the patient increases.? Cogni-
tive behavioral methods form the core of most counseling programs. Typically, smokers
learn to identify smoking cues, then use cognitive and behavioral methods to break the
link between the cues and smoking. They also learn strategies for coping with stress,
managing symptoms of nicotine withdrawal, and once they quit, preventing relapse,
such as anticipating tempting situations and rehearsing coping strategies.

Smoking-counseling strategies are also summarized in pamphlets and booklets,
audiotapes, videotapes, and computer programs. Written self-help material has negligi-
ble efficacy when used alone but may augment other interventions.8:9 Self-help material
is more effective when its content is tailored to an individual patient’s specific concerns
or readiness to change.®"

Pharmacotherapy

The Food and Drug Administration (FDA) has approved five products for smoking ces-
sation: sustained-release bupropion and four nicotine-replacement products (gum, a
transdermal patch, a nasal spray, and a vapor inhaler) (Table 1).11 Each has demonstrated
efficacy in randomized double-blind trials, approximately doubling the long-term (one-
year) rates of abstinence, as compared with placebo.8:%:11 Most clinical trials combine drug
therapy with counseling; typical rates of smoking cessation are 40 to 60 percent at the end
of drug treatment and 25 to 30 percent at one year.® Few randomized, controlled trials have
directly compared one drug with another. Nortriptyline and clonidine have also been found
to aid smoking cessation, but they have not been approved by the FDA for this indication.®

Nicotine-Replacement Therapy Nicotine-replacement therapy provides an alternative form
of nicotine to relieve symptoms of withdrawal in a smoker who is abstaining from to-
bacco use. The pharmacokinetic properties of available products differ, but none deliver
nicotine to the circulation as fast as does inhaling cigarette smoke1? (Figure 2). The
patch provides a relatively stable, fixed dose of nicotine over a period of 16 or 24 hours.
The other products have a more rapid onset and a shorter duration of action, allowing
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former is effective even when used alone.8:%:11 Different nicotine-replacement products can
be combined safely. In some studies, combining the nicotine patch with gum, inhaler, or
nasal spray was more efficacious than the use of any of these products alone.8:9:14

The safety of nicotine-replacement products is underscored by the fact that the patch
and gum, initially sold only by prescription, are now available without a prescription.
Although nicotine’s hemodynamic effects increase the myocardial workload, nicotine-
replacement therapy is safe in patients with cardiovascular disease, including stable
angina.15.16 The safety of nicotine-replacement therapy has not been studied in patients
with unstable angina or in those who have had a myocardial infarction within two weeks
before treatment, but the risk of cardiac complications should be lower than with smok-
ing. Unlike smoking, nicotine-replacement therapy does not increase the coagulability of
blood or expose a patient to carbon monoxide or oxidizing gases that damage endothe-
lium.17 The side effects of these products vary according to the manner in which nicotine
is administered (Table 1).

Non-Nicotine Therapy Bupropion, an antidepressant with dopaminergic and noradren-
ergic activity, was efficacious for smoking cessation when combined with counseling
in randomized, controlled trials.18:19 The efficacy of bupropion when accompanied by
minimal levels of psychosocial support, as occurs in medical practice, is unknown. Like
nicotine-replacement therapy, treatment with bupropion doubles smoking-cessation
rates as compared with placebo treatment.8:9:11 Bupropion lowers the threshold for sei-
zure and is contraindicated in patients who are at risk for seizures. The risk of seizure
associated with the use of bupropion is 0.1 percent or less.8:° In one randomized, place-
bo-controlled trial that directly compared bupropion alone or in combination with the
nicotine patch,® bupropion produced a significantly higher rate of abstinence at one
vear than either the nicotine patch or placebo. Treatment with both bupropion and the
nicotine patch was safe but did not lead to significantly higher cessation rates than did
treatment with bupropion alone (36 percent and 30 percent, respectively). Nonetheless,
many clinicians use the combination for smokers who are very dependent on nicotine.

Nortriptyline was effective for smoking cecsation in two small studies that used 75
to 100 mg daily for three months, starting 10 to 28 days before the quitting date.20:21
No other antidepressant has had demonstrated efficacy for use in smoking cessation in
a published trial,89 nor are there data to support the use of anxiolytic agents for smoking
cessation.®9 Treatment with clonidine reduces the symptoms of nicotine withdrawal and
has been effective for smoking cessation, but the high frequency of adverse effects limits
its use.8,9
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Other Methods
Hypnosis and acupuncture have also been suggested as therapies for smoking cessation.
However, few controlled trials of hypnosis have been conducted,89 and acupuncture was
found to be ineffective in randomized trials.8:°

Weight Gain after Smoking Cessation

Weight gain averages 2.3 to 4.5 kg (5 to 10 Ib) after smoking cessation and is thus a concern
for many smokers who are contemplating quitting, especially women.2:22 Large weight
gains (more than 13 kg [29 1b]) are uncommon, but are more likely in women, nonwhites,
and heavy smokers than in other groups.23 A large weight gain does not negate the benefits
of smoking cessation, but this point rarely comforts smokers who are concerned about their
weight. In one study, a weight-management program did not avert post-cessation weight
gain.2* Vigorous exercise reduced weight gain and increased abstinence rates in one trial.25
Whether moderate physical activity has similar benefits is unknown, but exercise has suf-
ficient merits on its own to be recommended routinely. Bupropion and, in some studies,
nicotine gum (but not the nicotine patch) temporarily reduced weight gain after smoking
cessation, but only while the drug was being administered.17:22

AREAS OF UNCERTAINTY

Most treatment studies have been conducted in healthy adults who were motivated to stop
smoking. Effective treatment for adolescent smokers, for smokers who are notinterested in
quitting smoking, or for those who repeatedly fail to quit is unclear. For smokers who are
reluctant to attempt cessation, experts recommend “motivational interviewing,” a counsel-
ing technique developed to help people prepare for a change in behavior.26 The counselor
builds empathy by acknowledging a smoker’s ambivalence about stopping smoking, sup-
ports the smoker’s autonomy with respect to making a responsible decision, and bolsters a
smoker’s self-confidence so that he or she can make a change. The technique is promising
and reasonable, but it has not yet been proved to increase cessation rates.

Characteristics associated with a low rate of successful treatment include coexisting
psychiatric conditions (current or past depression orschizophrenia), alcohol or substance
abuse, strong nicotine dependence, lack of social support for quitting (e.g., a spouse who
smokes), and a low level of confidence in one’s ability to quit.8? The optimal treatment
for such persons is also not known. Most experts advise the use of more intensive treat-
ments for longer periods.

Current and past major depression are more common in smokers than nonsmokers.2”
Smokers with a history of depression who attempt to quit smoking not only have lower
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sates of success but also have more depressive symptoms during nicotine withdrawal and
a greater risk of recurrent depression after cessation than do smokers with no history
of depression.2® The optimal treatment for smokers with current or past depression is
ancertain, but they may require longer and more intensive treatment.® Bupropion and nor-
riptyline are effective in smokers with a history of depression.89 Nicotine-replacement
therapy may also be effective in such patients.29:39 Psychological support appears to be
important.3!

GUIDELINES

Two sets of clinical-practice guidelines based on independent, systematic reviews of
the evidence were released in 2000. The Public Health Service’s Treating Tobacco Use and
Dependence (available at http://www.surgeongeneral.gov/tobacco)8 updated a 1996 clini-
cal-practice guideline issued by the Agency for Health Care Policy and Research.32 The
guidelines issued by Britain’s Health Education Authority draw on systematic reviews by
the Cochrane Collaboration’s Tobacco Addiction Review group (available at http://www.
cochrane.org/cochrane/revabstr).%33:34 The 1996 guidelines of the Preventive Services
Task Force are consistent with newer guidelines except that they do not address newer
tvpes of pharmacotherapy (available at http://www.odphp.osophs.dhhs.gov/pubs/
guidecps).3% In 2001, the Task Force on Community Preventive Services of the Centers for
Disease Control and Prevention released evidence-based guidelines for interventions at
the level of the health care system (available at http://www.thecommunityguide.org).10
The rate at which physicians provide advice on smoking cessation to their patients is now
a standard measure for assessing the quality of care delivered by U.S. health plans.3¢

Guidelines consistently recommend that physicians assess and record patients’ smok-
ing status; advise smokers to quit; assess their readiness to do so; and assist smokers by
offering support, pharmacotherapy (a nicotine-replacement product or bupropion), and
referrals to cessation resources. Health care delivery systems (including hospitals) are
directed to identify patients’ smoking status, offer smoking-cessation services, and docu-
ment these actions. The Public Health Service guidelines urge health insurers to cover all
recommended treatments, including counseling and pharmacotherapy.®

CONCLUSIONS AND RECOMMENDATIONS
There is broad agreement, based on strong evidence, about what constitutes effective
treatment of tobacco use and dependence. Physicians should routinely identify patients’
smoking status and readiness to quit, advise and assist smokers to quit, and offer phar-
macotherapy to help them quit (Figure 1).8 There is insufficient evidence to determine
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whether nicotine-replacement products or bupropion is superior. Current guidelines and
most experts regard them as roughly equivalent.8:9.11 The choice of pharmacotherapy
(Table 1) should take the patient’s preferences and past experiences into consideration,
unless one agent is contraindicated. A general approach is to start with a single agent
and add a second if the smoker has severe withdrawal symptoms, cravings, or difficulty
maintaining abstinence. Nicotine-replacement products can safely be combined with one
another and with bupropion. Drugs are most effective when accompanied by counseling,
whether delivered in person or by telephone. The addition of pharmacotherapy to counsel-
ing doubles the cessation rate.11 Counseling is also effective by itself and should not be
neglected.

The case vignette highlights common challenges facing physicians who treat smokers.
The patient has repeatedly failed to quit smoking on her own, she has coexisting medical
and psychiatric conditions, and she is concerned about gaining weight if she does quit
smoking.37 Often, smokers who repeatedly fail to quit have never received effective treat-
ments (especially counseling) or have used pharmacotherapy incorrectly. Such patients
may also have coexisting psychiatric conditions or substance abuse. When a smoker has a
history of depression, careful screening for symptoms of depression is warranted before
and during treatment.

In the case of the woman described in the clinical vignette, intensive treatment com-
bining counseling with one or more drugs is warranted; bupropion may be a good choice,
since it has proved effective in depressed patients. Strong symptoms of nicotine with-
drawal should be expected but can be relieved by pharmacotherapy. The use of two or more
products may be necessary. Even though she has stable angina, the patient can safely use
either nicotine-replacement therapy or bupropion. She may reduce her risk of weight gain
after smoking cessation by participating in a program of moderate exercise and by using
bupropion, nicotine gum, or both.

Smoking is a chronic problem, like hypertension or hyperlipidemia, that requires long-
term management.3 Assistance with smoking cessation is a cost-effective intervention
that is underused by physicians and inadequately covered by many health insurers.38,39
For physicians and health care systems alike, the challenge is implementing effective
treatment in routine medical practice.

Supported by a Mid-Career Investigator Award in Patient-Oriented Research from
the National Heart, Lung, and Blood Institute (HL04440).

This article first appeared in the February 14, 2002, issue of the New England Journal of Medicine.



TREATMENT OF TOBACCO USE AND DEPENDENCE

REFERENCES

axacco use — United
.a=s_ 1900-1999. MMWR
wors Mortal Wkly Rep

L £8-986-93. [Erratum,
» o &R Morb Mortal Wkly
= 1 999-48:1027.]

e=s-unent of Health and
-_maa Services. The health
s =s of smoking cessa-
w1 a report of the Surgeon
e—e=ai. Washington, D.C.:
wezment Printing Office,
=»;  DHHS publication
o IDC)90-8416.)

. -_=aal practice guide-

e “Or treating tobacco
¢ 12d dependence: a US
~muc Health Service report.
- WA 2000;283:3244-54.
[N

_ga-ette smoking among
o= s — United States,

wa MMWR Morb Mortal
¥ Rep 2001;50:869-73.

az313n JZ, Cleary PD. Per-
=—=ed risks of heart disease
inZ cancer among cigarette
anaxers. JAMA

. »3-281:1019-21.

S

=z SH, Melcer T, Sun],
L.s5rook B, Pierce JP. Smok-
mg cessation with and with-
~cr assistance: a population-
rased analysis. Am ] Prev
wed 2000;18:305-11.

v

Zxagnostic and statistical
=anual of mental disorders,
&= ed.: DSM-1V. Washing-
-x. D.C.: American Psychi-
ax Association, 1994.

8.

Fiore MC, Bailey WC,
Cohen SJ, etal. Treating
tobacco use and depen-
dence. Rockville, Md.:
Department of Health and
Human Services, Public
Health Service, 2000.
(Also available at http:/}
www.surgeongeneral.gov/
tobacco.)

9.
Lancaster T, Stead L, Sila-

gy C, Sowden A. Effective-
ness of interventions to help
people stop smoking: find-
ings from the Cochrane
Library. BMJ 2000;321:355-8,
10.

Recommendations regard-
ing interventions to reduce
tobacco use and exposure to
environmental tobacco
smoke. Am ] Prev Med
2001;20:Suppl:10-5.

(Also available at htep://
www.thecommunityguide.
org.)

11

Hughes JR, Goldstein MG,
Hurt RD, Schiffman S.
Recent advances in the phar-
macotherapy of smoking.
JAMA 1999;281:72-6.

12.

Garrett BE, Rose CA,
Henningfield JE. Tobacco
addiction and pharmaco-
logical interventions. Expert
Opin Pharmacother
2001;2:1548.

13.

Hajek P, West R, Foulds ),
Nilsson F, Burrows S,
Meadow A. Randomized
comparative trial of nicotine
polacrilex, a transdermal
patch, nasal spray, andan
inhaler. Arch Intern Med
1999;159:2033-8.

14,

Bohadana A, Nilsson F,
Rasmussen T, Martinet Y.
Nicotine inhaler and nico-
tine patch as a combination
therapy for smoking cessa-
tion: a randomized, double-
blind, placebo-controlled
trial. Arch Intern Med
2000;160:3128-34.

15,

Joseph AM, Norman SM,
Ferry LH, etal. The safety of
transdermal nicotine as an
aid vo smoking cessation in
patients with cardiac dis-
ease. N Engl) Med
1996;335:1792-8.

16.

Working Group for the Study
of Transdermal Nicotine in
Patients with Coronary
Artery Disease. Nicotine
replacement therapy for
patients with coronary
artery disease. Arch Intern
Med 1994;154:989-95.

7

Benowitz NL, Gourlay SG.
Cardiovascular toxicity of
nicotine: implications for
nicotine replacement ther-
apy.J Am Coll Cardiol
1997,29:1422-31.

18.

HurtRD, Sachs DPL,
Glover ED, et al. A compari-
son of sustained-release
bupropion and placebo for
smoking cessation. N Engl
J Med 1997;337:1195-202.
19.

Jorenby DE, Leischow SJ,
Nides MA, etal. A controlled
trial of sustained-release
bupropion, a nicotine patch,
or both for smoking cessa-
tion. N EnglJ Med
1999;340:685-91.

20.

Prochazka AV, Weaver MJ,
Keller RT, Fryer GE, Licari
PA, Lofaso D. A randomized
trial of nortriptyline for
smoking cessation. Arch
Intern Med 1998;158:2035-9.

21.

Hall SM, Reus VI, Mufioz RF,
etal. Nortriptyline and cog-
nitive-behavioral therapy
in the treatment of cigarette
smoking. Arch Gen
Psychiatry 1998;55:683-90.
22,

Rigotti NA. Treatment
options for the weight-
conscious smoker. Arch
Intern Med 1999;
159:1169-71.

23,

Williamson DE, Madans J,
Anda RF, Kleinman JC,
Giovino GA, Byers T. Smok-
ing cessation and severity
of weight gain in a national
cohort. N Engl] Med
1991:324:739-45.

24.

Hall $M, Tunstall CD, Vila
KL, Duffy ). Weight gain
prevention and smoking
cessation: cautionary find-
ings. Am ] Public Health
1992;82:799-803.

25.

Marcus BH, Albrecht AE,
King TK, etal. The efFicacy
of exercise as an aid for
smoking cessation in
women: a randomized con-
trolled trial. Arch Intern
Med 1999;159:1229-34.

26.

Miller WR, Rollnick S.
Motivational interviewing:
preparing people to change
addictive behavior. New
York: Guilford Press, 1991.
27.

Lasser K, Boyd JW,
Woolhandler S,
Himmelstein DU,
McCormick D, Bor DH.
Smoking and mental illness:
a population-based preva-
lence study. JAMA
2000;284:2606-10.

28.

Glassman AH, Helzer JE,
Covey LS, et al. Smoking,
smoking cessation, and
major depression. JAMA
1990;264:1546-9.

23



24

The NEW ENGLAND JOURNAL of MEDICINE

29.

Kinnunen T, Doherty K,
Militello FS, Garvey A).
Depression and smoking
cessation: characteristics of
depressed smokers and
effects of nicotine replace-
ment. ] Consult Clin Psychol
1996;64:791-8.

30.

Stapleton JA, Russell MA,
Feyerabend C, etal. Dose
effects and predictors of
outcome in a randomized
trial of transdermal nicotine
patches in general practice.
Addiction 1995;90:31-42.

n.

Hall SM, Munoz RF,

Reus V], etal. Mood manage-
ment and nicotine gum in
smoking treatment: a thera-
peutic contact and placebo-
controlled study. J Consult
Clin Psychol 1996;
64:1003-9.

32,

The Agency for Health Care
Policy and Research. Smok-
ing cessation clinical prac-
tice guideline. JAMA
1996;275:1270-80.

1,

West R, McNeill A, Raw M.
Smoking cessation guide-
lines for health profession-.
als: an update. Thorax
2000;55:987-99.

34

Raw M, McNeill A, WestR.
Smoking cessation guide-
lines for health profession-
als: a guide to effective
smoking cessation inter-
ventions for the health care
system. Thorax 1998;53:
Suppl 5:51-S19.

35.

Preventive Services Task
Force. Guide to clinical pre-
ventive services: report of
the U.S. Preventive Services
Task Force. 2nd ed. Balti-
more: Williams & Wilkins,
1996.

36.

The state of managed care
quality, 2000. Washington,
D.C.: National Committee
for Quality Assurance,
2000:28.

3z

Rigotti NA. A 36-year-old
woman who smokes ciga-
rettes. JAMA 2000;284:741-9.
38.

Cromwell ], Bartosch WJ,
Fiore MC, Hasselblad v,
Baker T. Cost-effectiveness
of the clinical practice rec-
ommendations in the
AHCPR guideline for smok-
ing cessation. JAMA
1997;278:1759-66.

39.

Thorndike AN, Rigotti NA,
Stafford RS, Singer DE.
National patterns in the
treatment of smokers by
physicians. JAMA
1998;279:604-8.



AORTIC STENOSIS

Aortic Stenosis

BLASE A. CARABELLO, M.D.

A 60-year-old man is evaluated for a heart murmur. He jogs 3 mi (5 km) per day and is asymp-
wmatic. Physical examination reveals a delayed carotid upstroke, a 3/6 late-peaking systolic
gection murmur that radiates to the neck, and a single S,. An echocardiogram shows nor-
mal systolic function and a heavily calcified aortic valve. The patient’s peak Doppler trans-
valvular gradient is 64 mm Hg, with a mean gradient of 50 mm Hg. His calculated valve area
is 0.7 cm How should this patient be treated?

THE CLINICAL PROBLEM

ortic stenosis is the most common cardiac-valve lesion in the United States. Two

factors account for its common occurrence: approximately 1 to 2 percent of the

population is born with a bicuspid aortic valve, which is prone to stenosis; and
aortic stenosis develops with age, and the population is aging.

The clinician is usually first alerted to the presence of aortic stenosis by the finding of a
svstolic ejection murmur at the right upper sternal border that radiates to the neck. Clues
that the disease is at least moderate in severity are peaking of the murmur late in systole,
salpable delay of the carotid upstroke, and a soft single second heart sound, because the
zortic component of S, disappears when the valve no longer opens or closes well.

Although once thought of as a degenerative lesion, calcific aortic stenosis has many
‘eatures in common with coronary disease.! Both conditions are more common in men,
older persons, and patients with hypercholesterolemia, and both derive in part from an
active inflammatory process.2

Aortic stenosis is distinguished from aortic sclerosis by the degree of valve impairment.
In aortic sclerosis, the valve leaflets are abnormally thickened, but ebstruction to out-
flow is minimal, whereas in aortic stenosis, the functional area of the valve has decreased
enough to cause measurable obstruction of outflow. Little hemodynamic disturbance
occurs as the valve area is reduced from the normal 3 to 4 cm? to 1.5 to 2 cm?. However,
as shown in Table 1, an additional reduction in the valve area from half its normal size to
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angina, syncope, dyspnea, or other symptoms of heart failure develop and are found to
be due to aortic stenosis, the patient’s life span is drastically shortened unless the valve
is replaced (Figure 1). Of the 35 percent of patients with aortic stenosis who present with
angina, half will die within five years in the absence of aortic-valve replacement. Of the
15 percent of patients who present with syncope, half will die within three years, and of
the 50 percent of patients who present with dyspnea, halfwill die within two years, unless
the aortic valve is replaced. In contrast, 10-year age-corrected rates of survival among
patients who have undergone aortic-valve replacement approach the rate in the normal
population.11;12

The striking contrast between the excellent prognosis after aortic-valve replacement
and the dismal prognosis in the absence of replacement in symptomatic patients makes
the presence or absence of symptoms the crucial factor with respect to management. In
general, the clinician can be confident that, in a given patient, the symptoms are due to
aortic stenosis if the mean aortic-valve gradient exceeds 50 mm Hg or if the aortic-valve
area is no larger than 1 cm?2. I will use these as criteria for severe disease, although there
is no universally accepted definition that relies on valve area or gradient.

AREAS OF UNCERTAINTY

Management of Severe Asymptomatic Aortic Stenosis

There is overwhelming evidence that patients with severe aortic stenosis who become
symptomatic require prompt aortic-valve replacement. Conversely, asymptomatic
patients, even those with severe disease, generally have an excellent prognosis without
aortic-valve replacement. Unfortunately, approximately 1 to 2 percent of asymptomatic
patients die suddenly or have a very rapid rate of progression to the symptomatic state
and then to sudden death.9:19,13,14 Thus, the question arises whether patients with severe
asymptomatic aortic stenosis should undergo aortic-valve replacement to protect them
from sudden death. Although some experts advocate this approach, this strategy exposes
the entire group of asymptomatic patients with severe aortic stenosis to the risk of peri-
operative and valve-related complications and death. Even in the best of circumstances,
the surgical mortality rate is approximately 1 percent and the risk of a valve-related com-
plication (including thromboembolism; bleeding during therapy with anticoagulants;
deterioration of the prosthetic valve, requiring reoperation; and infective endocarditis)
is 1 percent per year.15

Echocardiography and exercise testing may identify asymptomatic patients who are
likely to benefit from surgery. Otto et al.16 found that patients with asymptomatic aor-
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ac stenosis whose peak transaortic blood flow velocity exceeded 4 m per second (a peak
gradient of 64 mm Hg) had a risk of becoming symptomatic and requiring aortic-valve
replacement of 70 percent within two years. None of the patients in this moderate-sized
series died suddenly, and all underwent exercise testing.

Although exercise testing is unwarranted and dangerous in patients with symptom-
itic aortic stenosis, it has proved safe in patients with moderate-to-severe asymptomatic
sortic stenosis.1®17 A preliminary report suggests that exercise testing may identify some
satients with latent symptoms or exercise-induced hemodynamic instability, facilitating
amely aortic-valve replacement. In a study of 58 asymptomatic patients,18 21 had symp-
-oms for the first time during the exercise test. Most likely, these patients had failed to
recognize the symptoms previously or had not engaged in activities that would have pre-
apitated symptoms. Although patients with asymptomatic aortic stenosis can exercise
safely under a physician’s scrutiny, it seems most unwise to permit patients with moder-
ate-to-severe aortic stenosis to engage in vigorous, unmonitored exercise in view of the
amitations imposed by left ventricular hypertrophy on coronary blood flow.

Treatment of the Patient with a Low Gradient and Reduced Ejection Fraction
‘n patients with left ventricular dysfunction who have a substantial transvalvular gradient
amean gradient of more than 40 mm Hg), the outcome of surgery is excellent despite the
sresence of a reduced ejection fraction preoperatively.19 In these patients, the excessive
afterload generated by the obstructing valve is a prime contributor to the left ventricular
dvsfunction. Once the obstruction is removed and the afterload is reduced, left ventricular
function returns to or approaches normal.

Patients with a reduced ejection fraction and a small transvalvular gradient (less than
30 mm Hg)19:20 have a high operative risk, and only half such patients are alive three to
tour years after surgery.2! The poor outcome in these patients is related to the presence of
both severely depressed myocardial contractility and the excessive afterload.19

Although the overall prognosis for this group of patients is poor, some patients in this
category, presumably those with severe valve obstruction, benefit from surgery.21:22 [n
other patients, the calculated valve area may be severely reduced because cardiomyopa-
thy inhibits the left ventricle from completely opening a mildly but not a severely stenotic
valve. The presence of low output may lead clinicians to the false conclusion that the valve
is severely stenotic (aortic pseudostenosis).23-25 The best method for distinguishing these
two conditions is to increase cardiac output during Doppler echocardiography or cardiac
catheterization and to use the new data to recalculate the valve area. In the case of pseu-
dostenosis, increased output causes a large increase in the calculated valve area, often to
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more than 1 cm?. In this group of patients, valve replacement is unlikely to be beneficial.
Conversely, patients in whom increased cardiac output produces a substantial increase
in gradient have a true outflow obstruction and may benefit from surgery. Patients with
a low gradient who have no response to inotropic stimulation have a poor outcome, pre-
sumably because the myocardial damage is so far advanced.26

Safety of Cardiac Surgery in Patients with Mild-to- Moderate Aortic Stenosis
Controversy also exists regarding the optimal approach to patients with mild-to-moder-
ate aortic stenosis (as indicated by a transvalvular gradient in the range of 10 to 30 mm Hg
and a valve area of more than 1 cm?) who require cardiac surgery for some other cause,
usually coronary revascularization. Concomitant aortic-valve replacement increases
the risk of both perioperative death and complications related to the prosthetic valve.
However, if the native valve is left in place, aortic stenosis may progress so rapidly that
another cardiac surgery is required despite the fact that the bypass grafts are function-
ing normally.2? Unfortunately, there is wide individual variability in the rate of disease
progression,27-29 virtually precluding prognostication of the course of a given patient.
Concomitant aortic-valve replacement is considered unwise if it is likely to increase the
gradient even further.

Safety of Noncardiac Surgery in Patients with Severe Asymptomatic Aortic Stenosis
On the basis of a small number of adverse events, one study indicated that noncardiac
surgery posed an increased risk among patients with aortic stenosis.3° However, O’Keefe
etal. examined the course of 48 patients with severe aortic stenosis who underwent non-
cardiac surgery3? and found that there were no complications in the 25 patients who had
local anesthesia and only one complication in the 23 patients who received general anes-
thesia. Thus, although intraoperative hemodynamics must be closely monitored during
noncardiac surgery in patients with asymptomatic aortic stenosis, there is no apparent
need for concomitant aortic-valve intervention.

Ability to Slow or Halt Progression of the Valve Lesion
As noted above, the lesion of aortic stenosis shares many features with coronary disease.
Although recent data suggest that hydroxymethylglutaryl coenzyme A reductase inhibi-
tors (referred to as “statins”) can retard the progression of aortic stenosis,32 in my opin-
ion it is a bit too early to begin prescribing statins for this purpose.
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Preliminary evidence indicates that patients who have moderate aortic stenosis (as
=dicated by a gradient of more than 20 mm Hg and a valve area of less than 1.2 cm?) but
30 require heart surgery for other diseases should probably undergo concomitant aortic-
zive replacement. Further study of this approach is required.

This article first appeared in the February 28, 2002, issue of the New England Journal of Medicine.
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ADDENDUM

Since publication of this article, additional data from newly added, prospectively enrolled
patients with aortic stenosis, low ejection fractions (less than 0.30), and low transvalvular
gradients (less than 30 mm Hg) have indicated that those patients with inotropic reserve
i.e., those who are able to increase their forward output by at least 20 percent) benefit
more from aortic-valve replacement than do similar patients treated medically, and that
these patients have a much better outcome after surgery than do patients without inotro-
pic reserve.!

In addition, a recent analysis? demonstrated that among patients under 70 years of age
with mild-to-moderate aortic stenosis undergoing coronary-artery bypass graft surgery,
survival was better in those who also underwent concomitant aortic-valve replacement,
provided that they had a transvalvular gradient of more than 25 mm Hg.

The threshold transvalvular gradient at which valve replacement was associated with
improved survival increased by 1 to 2 mm Hg per year, so that by the age of 80, the trans-
valvular gradient above which combined aortic and coronary surgery appeared warranted
was 40 mm Hg.

A recently published randomized trial of patients with mild-to-moderate aortic steno-
sis found no benefit of statins in retarding disease progression.’

1. MoninJL, Quere JP, Monchi M, etal. Low-gradient aortic stenosis: operative risk stratification and predictors for long-term
outcome: a multicenter study using dobutamine stress hemodynamics. Circulation 2003;108:319-24.

2. Smith WT 1V, Ferguson TB Jr, Ryan T, Landolfo CK, Peterson ED. Should coronary artery bypass graft surgery patients with
mild or moderate aortic stenosis undergo concomitant aortic valve replacement? A decision analysis approach to the surgical
dilemma. ) Am Coll Cardiol 2004;44:1241.7.

3. Cowell SJ, Newby DE, Prescott RJ, eral. A randomized trial of intensive lipid-lowering therapy in calcific aortic stenosis.

N Engl ] Med 2005;352:2389-97.
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ACUTE EXACERBATIONS OF CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Acute Exacerbations of Chronic Obstructive
Pulmonary Disease

JAMES K. STOLLER, M.D.

A 68-year-old former heavy smoker with a history of chronic obstructive pulmonary dis-
ease (COPD) presents to the emergency room with a two-day history of worsened dyspnea
and increased purulence and volume of phlegm. Chest radiography shows hyperinflation
and no acute infiltrates. Measurement of arterial blood gases while the patient is breath-
ing room air shows acute respiratory acidosis. How should this patient be treated?

THE CLINICAL PROBLEM

OPD, which is characterized by a fixed obstruction of the airway caused by emphy-
sema, chronic bronchitis, or both, is acommon and growing clinical problem that
is responsible for a substantial worldwide health burden.1-6 COPD affects 16.4
million persons in the United States and at least 52 million worldwide, and it accounted for
2.74 million deaths in 2000.2:3 In the United States, COPD is now the fourth leading cause
of death?-4 and is the only leading cause of death for which the mortality rate is currently
increasing. COPD has been estimated to account for more than 16 million office visits and
500,000 hospitalizations annually in the United States. Costs attributable to this condition
totaled $30.4 billion in 1995, with $14.7 billion spent directly on health care.?:3.7
Acute exacerbations of COPD are variously defined but are characterized by worsened
dyspnea and increased volume of phlegm, purulence of phlegm, or both. They are often
accompanied by hypoxemia and worsened hypercapnia.®-10 Available series data suggest
that patients have such exacerbations regularly (e.g., median rates of 2.4 and 3 episodes
per year in two recent series1%:11). Furthermore, active smokers have more frequent exac-
erbations than nonsmokers; stopping smoking can reduce the frequency by approximately
one third.12 Data reported in 1996 on 1016 patients who were hospitalized for acute exac-
erbations,3 half of whom required intensive care, demonstrated an in-hospital mortality
rate of 11 percent, and six-month and one-year mortality rates of 33 percent and 43 per-
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-<ics: for patients who are sick enough to be hospitalized, oxygen and mechanical ventila-
~on may also be used. The types and dosages of some commonly used medications for an
acute exacerbation of COPD are presented in Table 1.

Diagnostic Assessment

Zor patients assessed in the emergency department or hospital, chest radiography is rec-
:mmended because it reveals abnormalities that prompt a change in short-term treatment
= 16 percent?S to 21 percent?6 of cases. Spirometry is infrequently performed in hospi-
.ziized patients with acute exacerbations of COPD,13 although observational studies of
-atients in the emergency department suggest that a forced expiratory volume in one sec-
:=d (FEV,) thatis less than 40 percent of the predicted value has a sensitivity of 96 percent
->r predicting relapse or the need for hospitalization?; hypercapnia is unlikely when the
“zV. exceeds 35 percent of the predicted value.18

Oxygen

= though it has been relatively unstudied (perhaps because of its evident benefit), supple-
—ental oxygen should be included in the initial therapy for a flare of COPD associated
»:th hypoxemia; oxygen is usually administered by nasal cannula or through a face mask
=3uipped to control the inspired oxygen fraction. Target oxygen saturation values are 90 to
-2 percent, with corresponding target values for partial pressure of arterial oxygen (Pa0,)
17 60 to 65 mm Hg. These targets ensure near-maximal hemoglobin saturation while
=ssening the likelihood of the hypercapnia that can accompany the use of supplemental
-xvgen.19 Although the cause of such hypercapnia can be multifactorial, increased inho-
—ogeneity of ventilation and perfusion accompanied by increased dead-space ventilation
:ppears to be more important than decreased alveolar ventilation caused by the suppres-
«:on of the hypoxic drive.

Bronchodilators
‘ubstantial evidence shows that both inhaled beta-adrenergic agonists (for example,
:.buterol, fenoterol, metaproterenol, and terbutaline) and anticholinergic agents (includ-
ag ipratropium bromide and glycopyrrolate) can improve airflow during acute exacer-
aations of COPD. Specifically, the administration of a2 bronchodilator can increase the
“EV, and the forced vital capacity (FVC) by 15 to 29 percent over a period of 60 to 120
zinutes.29-23 Beta-adrenergic agonists have not been shown to be superior to anticho-
:nergic agents.”-20-23 Factors such as the time to peak effect (which is slightly more rapid
~ith beta-adrenergic agonists) and the frequency of adverse effects (which are generally
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fewer and milder with ipratropium bromide) may influence the choice of agent for a given
patient.

Data from randomized clinical trials have not shown a benefit of the combined use of
beta-adrenergic agonists and anticholinergic agents over therapy with either class alone. A
recent meta-analysis22 supports a strategy of initial use of an inhaled anticholinergic agent,
with subsequent addition of a beta-adrenergic agonist only if it is needed despite the use of
maximal doses of the anticholinergic medication. However, this approach remains contro-
versial.

The benefits of using a methylxanthine drug such as aminophylline as an additional
bronchodilator remain unclear. In three randomized, controlled trials,?.29,24-26 the addi-
tion of intravenous aminophylline did not result in improvements on tests of pulmonary
function, produce apparent clinical benefit, or reduce the likelihood of a return to the
emergency department during the succeeding week. Furthermore, aminophylline was
associated with an increased rate of adverse effects, especially nausea and vomiting.25
However, in one study, patients treated with aminophylline in the emergency department
had a hospitalization rate that was 70 percent lower than that in a control group.24

Equivalent bronchodilation appears to be achieved with the use of metered-dose inhal-
ers or nebulizers.2? Because metered -dose inhalers cost less than nebulizers, but are fre-
quently ineffective during respiratory distress, it is reasonable to initiate therapy with
nebulizers and then switch to metered-dose inhalers when clinically feasible.”:28

-
Antibiotics

Bacterial infection may contribute to acute exacerbations of COPD. Two recent meta-
analyses of 11 randomized, placebo-controlled trials of antibiotics for acute exacerba-
tions of COPD support their use when there is purulent sputum.14:20 Pooled data from six
trials that evaluated peak expiratory flow rates showed a mean increase in the peak expi-
ratory flow rate of 10.75 liters per minute, in contrast to the decrease in peak expiratory
flow rate that has been observed during an acute flare.2 In the largest trial from which
the results are available, symptoms resolved within 21 days in 68 percent of the patients
who received antibiotics, as compared with 55 percent of those given placebo.?

Antibiotics appear to be most useful in patients with severe exacerbations. For exam-
ple, in a randomized trial involving 173 patients who were assigned to a 10-day course
of doxycycline, trimethoprim-sulfamethoxazole, or amoxicillin,8 patients with more
severe exacerbations (as assessed in terms of worsened dyspnea and the purulence and
volume of phlegm) received greater benefit from treatment than those with milder exac-
erbations.
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Although concern about resistant flora has prompted some to advocate the initial use of
Sroader-spectrum antibiotics, there have been no definitive studies supporting the first-
.ine use of newer, more expensive antibiotics. Gram’s staining of sputum has generally not
been useful,® and sputum culture has generally been reserved for patients with no response
oinitial empirical therapy directed at the common causal pathogens (e.g., Streptococcus pneu-
monige, Moraxella catarthalis, and Haemophilus influenzae). Without definitive data regarding
the optimal duration of therapy, most clinicians prescribe courses of 5 to 10 days.

Corticosteroids

several randomized, placebo-controlled trials?19 have demonstrated that systemic cor-
ucosteroids accelerate improvement in airflow, gas exchange, and symptoms and reduce
the rate of treatment failure. In the largest of these trials,29 271 hospitalized veterans were
randomly assigned to receive a 3-day course of intravenous methylprednisolone (125 mg
every six hours) or placebo, and the recipients of corticosteroids were further assigned
o0 have the dose of oral prednisone tapered over the course of either 15 days or 8 weeks.
2atients who received corticosteroids had an FEV, that was slightly but significantly higher

bv 0.1 liter) than that in the placebo group on day 1. Other benefits associated with corti-
:osteroid use were a lower rate of treatment failure at 30 and 90 days and a shorter hospital
stay. The difference in FEV, between the corticosteroid group and the placebo group was
no longer significant at 2 weeks, and outcomes were no better with an 8-week course of
corticosteroids than with a 15-day course.

The optimal duration of corticosteroid therapy for an acute exacerbation of COPD
remains uncertain, but recent data support a course of 5 to 10 days.30-32 Specifically, in
i randomized trial comparing oral prednisolone (a two-week regimen of 30 mg per day)
with placebo, the FEV, improved through day 5 more in the corticosteroid group than in
the placebo group.3° In a more recent study comparing a 3-day regimen with a 10-day
regimen of intravenous methylprednisolone in hospitalized patients,?! improvements in
FEV, and PaO, were evident after 3 days of therapy, but the 10-day course was associated
with greater improvementin FEV , FVC, and PaO,, as well as with more rapid resolution of
symptoms. No difference was observed in the rate of recurrence at six months.

Noninvasive Positive-Pressure Ventilation
Enhancing ventilation by unloading fatigued ventilatory muscles is an important treatment
goal in the case of an acute exacerbation of COPD that is complicated by respiratory failure,
In six of seven randomized, controlled trials of positive-pressure ventilation without intu-
bation, patients who received this type of therapy had better outcomes than those who did
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not.33-35 Benefits included lower rates of intubation, lower in-hospital mortality rates,
accelerated symptomatic and physiological improvement, and shorter hospital stays.

Noninvasive positive-pressure ventilation33,36-38 should be considered when there is
a need for ventilatory assistance, as indicated by such symptoms as worsened dyspnea,
acute respiratory acidosis, and worsened oxygenation (e.g., a ratio of PaO, to the frac-
tion of inspired oxygen of less than 200). Patients unlikely to benefit from noninvasive
positive-pressure ventilation include those with respiratory arrest, medical instability
(e.g., hypotensive shock or uncontrolled cardiac ischemia), an inability to protect the
airway, excessive secretions, agitation or uncooperativeness, or conditions that preclude
the placement of a mask or the achievement of a proper fit. Although there has been some
concern to the contrary, management of noninvasive positive-pressure ventilation does
notrequire more of health care providers’ time and does not cost more than the treatment
of intubated patients.36-40

AREAS OF UNCERTAINTY

Better methods are needed to encourage smoking cessation, since smoking is a key
causative factor in COPD. More attention to detecting and treating alpha -antitrypsin
deficiency is also needed.4! In addition, standards are needed for the definition of an
acute exacerbation of COPD and for the stratification of risk. The optimal bronchodilator
regimen and route of delivery remain uncertain, especially with the advent of new drugs
(e.g., tiotropium). The role of broader-spectrum antibiotics and guidelines for their use,
and the indications for noninvasive positive-pressure ventilation, especially outside the
intensive care unit, remain to be defined.

GUIDELINES
Five sets of guidelines for managing acute exacerbations of COPD have been issued by five
widely recognized professional societies and health organizations since 1994: the Euro-
pean Respiratory Society, the British Thoracic Society,® the American Thoracic Society,!
a joint panel of the American College of Chest Physicians and the American College of
Physicians—American Society of Internal Medicine,2°-22 and a joint panel of the National
Heart, Lung, and Blood Institute and the World Health Organization (known as the Global
Initiative for Chronic Obstructive Lung Disease, or GOLD).2 These guidelines, summa-
rized in Table 2, are similar in many respects; most (including those proposed by GOLD)
endorse a short course of systemic corticosteroids and antibiotics for severe exacerbations
and the use of noninvasive ventilation for exacerbations complicated by acute ventilatory
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failure. Unlike some of the guidelines, those from GOLD favor beta-adrenergic agonists as
first-line bronchodilator therapy, recommend adding an anticholinergic agent if there is
no response to the beta-adrenergic agonist, and endorse consideration of a methylxanthine
drug.

SUMMARY AND RECOMMENDATIONS

My approach to treating the patient with an acute exacerbation of COPD is as follows. For
patients who present to.the emergency department or who are deemed sick enough to
be hospitalized, diagnostic assessment includes chest radiography and, if the patient’s
distress or somnolence prompts concern about acute respiratory acidemia, measurement
of arterial blood gases. Initial therapy includes supplemental oxygen, usually through a
face mask to ensure an oxyhemoglobin saturation, measured by pulse oximetry, of 90 to
92 percent. For both inpatients and outpatients, combined bronchodilator therapy should
be used, with ipratropium bromide and albuterol administered every four to six hours ini-
tially; nebulizers are recommended whenever the patient’s distress level raises doubtabout
the effective use of a metered-dose inhaler. As the condition improves and the distress
level is reduced, metered-dose inhalers can be used in place of nebulizers. Since many
patients do not use their inhalers appropriately, spacer devices should be prescribed and
appropriate techniques should be reviewed.

On the basis of data from a randomized trial,® a 10-day course of a narrow-spectrum
antibiotic (e.g., trimethoprim-sulfamethoxazole, doxycycline, or amoxicillin) should
be prescribed when there is increased dyspnea and increased purulence and volume of
phlegm. Sputum staining and cultures are reserved for cases that are refractory to antibi-
otic therapy. Oral systemic corticosteroids are prescribed both for outpatients (tapering
over the course of eight days, beginning with 40 mg per day and decreasing the dose by 10
mg every other day) and for inpatients (Table 1).29 Given the lack of evidence to support
the usefulness of chest physiotherapy or mucokinetic drugs, neither of these should be
routinely prescribed.

For eligible patients with acute respiratory acidemia, bilevel noninvasive positive-pres-
sure ventilation should be implemented for multiple-hour stretches, with occasional
interruption, during the first several days of hospitalization. Such ventilation is initially
administered in the intensive care unit to ensure close monitoring and ready access to
intubation and mechanical ventilation, should the trial of noninvasive positive-pressure
ventilation fil.

For patients who present for the first time with an exacerbation of underlying COPD,
recovery from the acute episode provides an opportunity to discuss smoking cessation, to
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explore the possibility of alpha -antitrypsin deficiency, to vaccinate the patient against
pneumococcus and influenza, and to consider referral to a pulmonary rehabilitation pro-
gram. For patients who require hospitalization, an outpatient follow-up visit should be
scheduled for four to eight weeks after hospital discharge. Spirometry should be per-
formed after the administration of a bronchodilator, and the patient’s need for supple-
mental oxygen both while at restand during activity should be reassessed. Bronchodilator
therapy should be continued over the long term, with the addition of an inhaled cortico-
steroid reserved for patients in whom the obstruction of airflow has been demonstrated
to be reversible (e.g., those who have an increase of at least 12 percent and 200 ml in the
FEV, after the use of a bronchodilator) and patients who have frequent exacerbations.

Given this approach, the short-term treatment of the patient described in the vignette
should include admission to the hospital because of acute respiratory acidemia, and the
administration of a combination of bronchodilators, a limited-spectrum antibiotic, and
intravenous corticosteroids. Unless there is rapid reversal of acidemia, bilevel noninva-
sive positive-pressure ventilation should be initiated.

This article first appeared in the March 28, 2002, issue of the New England Journal of Medicine.
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pitalized for it.>* Specifically, in three different randomized, controlled trials compar-
ing tiotropium with placebo,? ipratropium,® and salmeterol,* treatment with tiotropium
improved outcomes. As compared with placebo, tiotropium reduced the proportion of
patients having one or more acute exacerbations of COPD in a year, the yearly incidence
of exacerbations, the number of hospitalizations for exacerbations, and the time from
initiation of treatment to the first exacerbation.? As compared with ipratropium, tiotro-
pium reduced the likelihood of having an acute exacerbation of COPD and the number of
exacerbations.? Finally, as compared with salmeterol, tiotropium reduced the number of
hospitalizations for acute exacerbations of COPD, although there was no significant dif-
ference in the number of exacerbations.*

1. Wilkinson TM, Donaldson GC, Hurst JR, Seemungal TA, Wedzicha J. Early therapy improves outcomes of exacerbations of
chronic obstructive pulmonary disease. Am J Respir

CritCare Med 2004;169:1298-303.

2. Casaburi R, Mahler DA, Jones PW, et al. A long-term evaluation of once-daily inhaled tiotropium in chronic obstructive pul-
monary disease. Eur Respir] 2002;19:217-24.

3. vincken W, van Noord JA, Greefhorst AP, etal. Improved health outcomes in patients with COPD during 1 yr’s treatment with
tiotropium. Eur Respir ] 2002;19:209-16.

4. Brusasco V, Hodder R, Miravitlles M, Korducki L, Towse L, Kesten S. Health outcomes following treatment for six months
with once daily tiotropium compared with twice daily salmeterol in patients with COPD. Thorax 2003;58:399-404.
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PEANUT ALLERGY

HUGH A. SAMPSON, M.D.

A 19-year-old woman is brought to the emergency room because of the acute onset of
dyspnea, wheezing, vomiting, and generalized flushing. She has well-controlled asthma
as well as a history of atopic dermatitis as an infant and urticaria after ingesting peanut
butter at the age of five years. According to friends she ate a chocolate-chip cookie from
a vending machine in her college dormitory just before the symptoms developed. The list
of ingredients on the cookie wrapper does not include peanuts. Nevertheless, how should
this patient’s condition be treated?

THE CLINICAL PROBLEM

n a patient with asthma, the acute onset of severe bronchospasm in the absence of

earlier signs of asthma must always raise the suspicion of anaphylaxis. Food allergy

affects about 6 to 8 percent of children younger than four years of age and about
2 percent of the U.S. population beyond the first decade of life.! Food allergy is the leading
cause of anaphylaxis treated in hospital emergency departments in the United States and
many westernized countries. Food allergy accounts for about 30,000 anaphylactic reac-
tions, 2000 hospitalizations, and 200 deaths each year in the United States.? Allergies to
peanuts and tree nuts account for the majority of fatal and near-fatal anaphylactic reac-
tions.3# A national survey indicated that about 1.1 percent of Americans, or 3 million
people, are allergic to peanuts, tree nuts, or both.5 Ironically, despite an increasing public
awareness of food allergy, most patients are ill prepared to deal with anaphylactic reac-
tions.® In a recent series, over 80 percent of patients who died from allergic reactions to
food were not given appropriate information to avoid accidental food-induced reactions
or self-injectable epinephrine to manage them.*

Food-induced anaphylaxis is primarily a clinical diagnosis and is often mistaken for
severe status asthmaticus or an acute cardiovascular event, People who have life-threaten-
ing reactions usually have asthma and frequently have a history of atopy, including atopic
dermatitis and food allergy as young children.? Symptoms may develop within minutes to
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a few hours after ingestion of the food, and in life-threatening cases, symptoms include
severe bronchospasm. Although similar to anaphylaxis due to other causes, early symp-
toms of food-induced anaphylaxis often include oral pruritus and “tingling,” pharyngeal
pruritus and a sensation of tightening of the airways, colicky abdominal pain, nausea and
vomiting, and cutaneous flushing, urticaria, and angioedema. Progressive respiratory
symptoms, hypotension, and dysrhythmias typically develop in fatal and near-fatal cases.
Obstructive laryngeal edema is uncornmon, and cutaneous symptoms may be absent in
severe cases. Surveys of fatal and near-fatal reactions suggest that a delay in the initiation
of therapy such as injectable epinephrine is associated with a poorer prognosis, although
about 10 percent of patients who receive epinephrine early still die.34 Biphasic reactions
have been noted in up to one third of patients with fatal or near-fatal reactions. These
patients seem to have fully recovered when severe bronchospasm suddenly recurs; the
recurrence is typically more refractory to standard therapy and often requires intubation
and mechanical ventilation. The mechanism underlying this phenomenon is unknown,
but it appears to be more common when therapy is initiated late and symptoms at presen-
tation are more severe. Secondary pneumothoraxes are a fairly common consequence of
the high airway pressures generally required to overcome the obstruction.

Although the relative epidemic of peanut allergy appears to be a phenomenon of the
past two decades, peanuts were first cultivated in South America about 2000 to 3000 s.c.,
and the practice has spread throughout the world.® After the Civil War, peanuts became
increasingly popular throughout the United States. America now ranks third only to China
and India in peanut production, with over 40 percent of the U.S. peanut crop consumed
as peanut butter. Whereas the per capita consumption of peanuts in China is similar to
that of the United States,® peanut allergy is extremely rare in China.1° In addition, the
prevalence of peanut allergy appears to be rising in the United States and other western-
ized countries. In a population-based study of three-year-olds in the United Kingdom,
the prevalence of sensitization to peanuts increased from 1.3 percent to 3.2 percent from
1989 to 1995.11 In a cohort of American children referred for the evaluation of moderate-
to-severe atopic dermatitis between 1990 and 1994, the prevalence of allergic reactivity
to peanuts was nearly twice as high as that in a similar group evaluated between 1980
and 1984.12 Data from the third National Health and Nutrition Examination Survey (col-
lected from 1988 to 1994) indicated that about 6 percent of Americans have serologic
evidence of sensitivity to peanuts (i.e., the presence of IgE antibodies specific for peanut
proteins),!3 although the majority of these people will not have an allergic reaction when
they eat peanuts.

There appears to be something unique about the peanut that is not shared by other
members of the legume family or most other food proteins. The three major allergenic
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taking, skin-prick tests, radioallergosorbent tests, and possibly, an oral food challenge.
Patients who have had unequivocal symptoms of allergy after the isolated ingestion of a
peanut product (especially if they occur on more than one occasion) and who have evi-
dence of peanut-specific IgE antibodies (a positive skin-prick test or radioallergosorbent
test) do not usually need to undergo oral peanut challenges to establish the diagnosis.
The use of a radioallergosorbent test to quantify the level of peanut-specific serum IgE
antibodies can be diagnostic, since patients with peanut-specific serum IgE levels of at
least 15 kU per liter have a likelihood of an allergic reaction of 95 percent or greater if they
ingest peanuts.1? In the absence of a conflicting history, these patients may be given a
diagnosis of peanut allergy and do not need to undergo a food challenge. In persons who
have peanut-specific serum IgE antibody levels of less than 15 kU per liter and no clear-
cut history of peanut-induced symptoms, a physician-supervised food challenge is neces-
sary to make a definitive diagnosis. The double-blind, placebo-controlled challenge is
considered the gold standard for diagnosing food allergy, but less rigorous challenges are
often adequate if they are performed by a physician with experience in food allergies and
the treatment of anaphylaxis. Such challenges may lead to severe anaphylactic symptoms
and so should be conducted only in a hospital setting by an experienced specialist.

Peanut allergy generally develops at an early age and, unlike many other food aller-
gies in children, is often a lifelong disorder. In a registry of 4685 patients with peanut
allergy, the first reaction to peanuts occurred at a median age of 14 months.8 Infants who
have peanut allergy tend to have more severe allergic reactions as they get older. However,
recent studies suggest that about 20 percent of young infants who have allergic reactions
to peanuts will outgrow their allergy, especially if they have low levels of peanut-specific
serum IgE antibodies in infancy (less than 5 kU per liter).19 Therefore, children with low
levels of peanut-specific IgE antibodies should be reevaluated periodically to determine
whether they have outgrown their allergy. A conversion of the skin-prick test from positive
to negative generally indicates that a patient has outgrown his or her peanut allergy. How-
ever, skin-prick tests often remain positive for many years in children who have outgrown
their peanut allergy and are therefore not as useful as the measurement of peanut-specific
IgE antibodies for assessing clinical reactivity.

The diagnosis of an acute allergic reaction is based on clinical symptoms and a his-
tory of exposure to an allergen. Laboratory studies are not helpful in distinguishing food-
induced anaphylaxis from severe asthma, since serum B-tryptase levels, a hallmark of
mast-cell activation that is associated with anaphylactic reactions, usually remain normal
in patients with food-induced anaphylaxis.3:2°
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Management

Currently, treatment of peanut allergy consists of teaching patients and their families how
t0 avoid the accidental ingestion of peanuts, how to recognize early symptoms of an aller-
gic reaction, and how to manage the early stages of an anaphylactic reaction (Table 1).2!
Patients must learn to check all food labels for the presence of peanuts and to avoid high-
risk situations, such as foods served in buffets and ice-cream parlors and unlabeled can-
dies and desserts. Although most patients with peanut allergy avoid ingesting peanut oil,
highly processed oils — acid-extracted, heat-distilled oils — do not contain peanut pro-
tein and can be safely consumed by such patients.22 However, cold-pressed or extruded
peanut oils contain peanut protein and many induce allergic reactions.

Although considerable educational material is available through organizations such
as the Food Allergy and Anaphylaxis Network (telephone number, 1-800-929-4040; Web
site, http://www.foodallergy.org), inadvertent exposure as a result of peanut contamina-
tion of equipment used in the manufacture of various products, inadequate food labeling,
cross-contamination of food during cooking in restaurants (e.g., the use of the same pan
to cook foods containing peanuts and foods without peanuts),23 and unanticipated expo-
sures (e.g., the inhalation of peanut dust in airplanes2+) resultin an allergic reaction every
three to five years in the average patient with peanut allergy.16 Consequently, such patients
must be given a written emergency plan (one is available at the Food Allergy and Ana-
phylaxis Network Web site) and appropriate doses of liquid diphenhydramine and self-
injectable epinephrine (e.g., EpiPen Autoinjector, Dey) so that therapy can be initiated in
case they accidentally eat peanuts. Patients who have an allergic reaction to peanuts that
requires the use of epinephrine should always go to a local emergency room for follow-up
:n case they have persistent refractory symptoms or a biphasic response.

Patients who have an anaphylactic reaction to peanuts should be treated aggressively
with intramuscular epinephrine25; oral, intramuscular, or intravenous histamine H, - and
H,-receptor antagonists; oxygen; inhaled albuterol; and systemic corticosteroids. Because
over 90 percent of biphasic responses occur within four hours after the initial reaction,
patients should be observed for at least four hours before being discharged from the emer-
gency department.3 The administration of corticosteroids does not appear to reduce the
risk of a biphasic response. A subsequent three-day course of oral prednisone (1 mg per
kilogram of body weight per day; maximum, 75 mg per day) and an antihistamine is often
recommended, although there are no studies demonstrating that this practice decreases
the risk of recurrent symptoms.
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AREAS OF UNCERTAINTY

Cause of the Increasing Prevalence of Peanut Allergy

The cause of the rising prevalence of peanutallergy and the reasons this increase appears to
be confined to westernized countries remain uncertain. In addition to theories regarding
the general increase in the prevalence of allergic disease worldwide over the past several
decades,2¢ a number of factors have been suggested to account for the apparent increase
in prevalence. The growing demand for highly nutritional, “quick-energy” foods has
made the peanut a staple of the American diet. Breast-feeding is increasingly common,
and peanut products have increasingly been promoted as excellent nutritional sources for
pregnant and lactating women. In one registry of patients with peanut allergy, about 85
percent had been breast-fed and more than 70 percent had had their first allergic reaction
after their first apparent contact with peanuts. Since reactions require previous exposure
for sensitization and since IgE antibodies do not cross the placenta, these findings sug-
gest that peanut protein was encountered in utero or through breast milk.24:27 In a French
study of 54 infants who were less than 11 days of age and 71 who were 17 days to 4 months
of age, 8 percent had a positive skin-prick test for peanuts.1® Another study found that
mothers of children with peanut allergy ate more peanuts during pregnancy, but not dur-
ing lactation, than mothers of children with an allergy to milk or eggs.28

Given the immaturity of the immune system at birth, food allergies are more likely to
develop during the first few years of life.2 The majority of American children are exposed
to peanuts (e.g., peanut butter) in the first year of life, and virtually all have been exposed
by their second birthday.2® In countries where peanut butter is rarely eaten, such as Den-
mark and Norway, peanut allergy is much less common.

Differences in the way peanuts are prepared may also contribute to the increasing prev-
alence of peanut allergy as well as to variations in the rates of peanut allergy among coun-
tries. Most peanuts in the United States are dry-roasted, including peanuts that are made
into peanut butter, whereas peanuts in China are typically boiled or fried. The higher tem-
peratures required for dry-roasting increase the allergenicity of the three major peanut
proteins more than do the lower temperatures used for boiling or frying.® Although genet-
ics plays a part in the development of peanut allergy,3° the prevalence of peanut allergy is
similar among the children of Chinese immigrants to the United States and the children
of native-born Americans.
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Therapy for Peanut Allergy

Cnlike traditional immunotherapy for allergic reactions to inhalants and bee stings, injec-
-ions of peanut extracts have an unacceptable risk—benefit ratio.3! However, novel thera-
aeutic agents are being investigated for the treatment of peanut allergy.32 One approach
>eing evaluated in phase 1 and 2 trials is monthly injections of humanized recombinant
znti-IgE antibodies, which may reduce the levels of IgE bound to mast cells and basophils
sufficiently to prevent the activation of allergic responses, at least to small amounts of pea-
~ut protein. Another approach uses engineered (mutant) recombinant peanut proteins, in
=hich substitutions of critical amino acids within the IgE-binding epitopes prevent the
zctivation of IgE-mediated reactions, for traditional desensitizing immunotherapy. Both
zagineered recombinant proteins and a series of overlapping peptides comprising T-cell
=itopes of peanut reversed sensitivity to peanuts in a murine model of peanut-induced
znaphylaxis without triggering IgE - mediated acute reactions.32 However, the clinical use-
“:lness of these approaches has not been established.

GUIDELINES

Soth the American Academy of Asthma, Allergy and Immunology and the American Acad-
=y of Pediatrics have published guidelines on the management of food-induced anaphy-
ixis.33:34 Patients, as well as the parents and caregivers of children with peanut allergy,
=ust be educated to avoid accidentally ingesting peanuts, learn to recognize early signs
= an allergic reaction, and learn to medicate themselves as soon as symptoms develop.
1] patients with peanut allergy should be given a written emergency plan and adequate
-oses of liquid diphenhydramine and self-injectable epinephrine for use in case they acci-
zentally ingest peanuts. School and day-care personnel must also be educated to provide
; safe environment for children with peanut allergy35 and to recognize and treat food-
=duced reactions. In the event of an allergic reaction to peanuts, especially if epinephrine
s used, patients should be taken to the nearest emergency room where they can be treated
=zrther and observed for at least four hours.

Whether peanut allergy can be prevented remains in question. Nonetheless, the Depart-
—ent of Health in the United Kingdom (and many allergists in the United States) recom-
=ends that mothers from “high-risk” families (those with a history of atopy) avoid eating
~eanuts during pregnancy and lactation and that they not give their infants peanut prod-
aws for the first three years of life.36
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CONCLUSIONS AND RECOMMENDATIONS

Food allergy — and peanut allergy in particular — has become a major health concern in
the United States and many other westernized countries. Pending further information, it
is probably wise to encourage mothers from families with a history of atopy to avoid eat-
ing peanuts during pregnancy and lactation and to avoid introducing peanut proteins to
their offspring for the first three years of life. Children in whom an allergy to milk or eggs
develops during the first year of life should also avoid peanuts, since other food allergies
will develop in about one third of them. Any person suspected of having had an allergic
reaction to peanuts should be evaluated by a specialist knowledgeable in this area. Since
about one third of patients with peanut allergy are also allergic to at least one tree nut,1®
patients who have had an anaphylactic reaction to peanuts should be evaluated for nut
allergy. Children younger than five years of age who are allergic to peanuts should avoid all
nuts because of the risk of developing new nut sensitivities and the difficulty children in
this age group have accurately identifying peanut-containing products. Physicians must
teach their patients appropriate avoidance strategies and to recognize early signs of an
allergic reaction and provide them with emergency plans and appropriate medications
in case of an accidental peanut ingestion. Child-care facilities and schools must develop
appropriate plans to protect children with peanut allergy and initiate treatment in case of
an accidental ingestion. Restaurants and other public eating establishments and airlines
need to be more cognizant of the needs of people with peanut allergy. Mandatory food-
labeling laws and manufacturing practices should be enacted to prevent the inadvertent
ingestion of mislabeled or contaminated products.3”

If an accidental ingestion occurs, as apparently occurred in the patient described in
the clinical vignette, intramuscular epinephrine and liquid diphenhydramine should be
given immediately (Table 1). The patient should be brought to an emergency department
as quickly as possible and treated with epinephrine, antihistamines, supplemental oxy-
gen, intravenous fluids, nebulized albuterol, and corticosteroids, as appropriate. Because
of the risk of a biphasic reaction, the patient should be observed for at least four hours
before being discharged and should then be given a short course of prednisone and an
antihistamine.

Dr. Sampson reports having received research support from Pharmacia-Upjohn.

This article first appeared in the April 25, 2002, issue of the New England Journal of Medicine.
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ADDENDUM

Since publication of this article, there has been further investigation of novel therapeutic
agents for the treatment of peanut allergy.! One approach is to administer monthly injec-
tions of humanized recombinant anti-IgE antibodies, which may reduce mast-cell- and
basophil-bound IgE sufficiently to prevent the activation of allergic responses, at least
to small amounts of peanut protein. My colleagues and I conducted a a double-blind,
randomized, dose-ranging trial of anti-IgE (TNX-901) administered subcutaneously on a
monthly basis in patients with a history of immediate hypersensitivity to peanut.2 Peanut
allergy was confirmed, and the threshold dose of defatted peanut flour was established by
adouble-blind, placebo-controlled oral food challenge. We found that the highest monthly
dose (450 mg) of TNX-901 significantly increased the threshold of sensitivity to peanut
by oral challenge from a level of roughly half a peanut (178 mg) to almost nine peanuts
(2805 mg) — an effect that should provide protection from most unintended ingestions.
A decision was made not to go forward with TNX-901, but phase II trials have since been
initiated with omalizumab (Xolair) to determine its efficacy in treating peanut-allergic
patients.

1. Sampson HA. Immunolgical approaches to the treatment of food allergy. Pediatr Allergy Immunol 2001;12:Suppl 14:91-6.
2. Leung DY, Sampson HA, Yunginger JW, et al. Effect of anti-Ig E therapy in patients with peanut allergy. N Engl ] Med
2003;348:986-93.



CARPAL TUNNEL SYNDROME

JEFFREY N. KATZ, M.D., AND BARRY P. SIMMONS, M.D.

A 64-year-old, right-handed, retired woman presents with intermittent numbness,
tingling, and burning pain in the three radial digits of both hands. She has had these
symptoms for three months, and they awaken her several times each night. She has no
atrophy of the thenar muscles. Sensation to light touch is intact. How should she be evalu-
ated and treated?

THE CLINICAL PROBLEM

- and, finger, or wrist symptoms account for 2.7 million office visits to physi-

cians for new problems per year in the United States.! The differential diag-
. nosis of discomfort of the hand and wrist includes entrapments of the nerves
{such as carpal tunnel syndrome, entrapment of the ulnar nerve, and cervical radiculopa-
thy), tendon disorders, overuse of muscles, nonspecific pain syndromes, and less com-

mon disorders. The prevalence of electrophysiologically confirmed, symptomatic carpal
tunnel syndrome is about 3 percent among women and 2 percent among men, with peak
prevalence in women older than 55 years of age.2

The carpal tunnel (Figure 1) is located at the base of the palm, just distal to the distal
wrist crease. It is bounded on three sides by the carpal bones, which create an arch, and
on the palmar side by the fibrous flexor retinaculum, or transverse carpal ligament. Nine
flexor tendons (two extending to each finger and one to the thumb) traverse the carpal
tunnel, along with the median nerve.

Carpal tunnel syndrome is caused by elevated pressure in the carpal tunnel3; this
increased pressure produces ischemia of the median nerve, resulting in impaired nerve
conduction and attendant paresthesia and pain. Early in the course, no morphologic
changes are observable in the median nerve, neurologic findings are reversible, and symp-
toms are intermittent. Prolonged or frequent episodes of elevated pressure in the carpal
tunnel may result in segmental demyelination and more constant and severe symptoms,
occasionally with weakness. When there is prolonged ischemia, axonal injury ensues, and
nerve dysfunction may be irreversible.34
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CARPAL TUNNEL SYNDROME

A variety of conditions may be associated with carpal tunnel syndrome. These include
pregnancy, inflammatory arthritis, Colles’ fracture, amyloidosis, hypothyroidism, dia-
Setes mellitus, acromegaly, and use of corticosteroids and estrogens.5° Up to one third
of cases of carpal tunnel syndrome occur in association with such medical conditions?;
about 6 percent of patients have diabetes.® Carpal tunnel syndrome is also associated with
-epetitive activities of the hand and wrist, particularly with a combination of forceful and
-epetitive activities.8-10 Occupations associated with a high incidence of carpal tunnel
svndrome include food processing, manufacturing, logging, and construction work.8:11

The natural history of carpal tunnel syndrome is variable. One 11-year study of workers
with carpal tunnel syndrome showed that, although abnormalities of nerve conduction
-end to worsen over time, the prevalence of carpal-tunnel symptoms diminishes.12

STRATEGIES AND EVIDENCE

Diagnosis

1 combination of electrodiagnostic studies (nerve-conduction studies and electromyogra-
~hv) and knowledge of the location and type of symptoms permits the most accurate diag-
-osis of carpal tunnel syndrome.!3 Symptoms consistent with carpal tunnel syndrome occur
= up to 15 percent of the population,? and false negative# and false positive!5:6 results on
rectrodiagnostic testing have been well documented. Hence, both symptoms and electro-
-:agnostic studies must be interpreted carefully. Electrodiagnostic studies are most useful
=r confirming the diagnosis in suspected cases and ruling out neuropathy and other nerve
~trapments.

-story  Carpal tunnel syndrome generally produces pain, tingling, burning, numbness,
:- some combination of these symptoms on the palmar aspect of the thumb, index finger,
=iddle finger, and radial half of the ring finger. Patients often report only on detailed
szestioning that no such symptoms affect the fifth finger. A diagram of symptoms in the
:2nd can help patients to localize symptoms. A diagram of symptoms rated as classic or
rcobable carpal tunnel syndrome according to a standard rating system had a sensitivity
:€ 61 percent and a specificity of 71 percent for the diagnosis of carpal tunnel syndrome
= aclinic-based sample.}? The sensitivity was lower and the specificity higher when the
z.agram was used to screen workers for carpal tunnel syndrome.8 A history of nocturnal
~imptoms has moderate sensitivity (51 to 77 percent) and specificity (27 to 68 percent).19
ten, patients report that they shake the symptomatic hand or hands when symptoms
:-¢ at their worst. This response, the “flick sign,” had both a sensitivity and a specificity
-=at exceeded 90 percent in one study,2° but it has not been evaluated further.
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Physical Examination Loss of two-point discrimination in the median-nerve distribution
(inability to distinguish between one sharp point on the fingertip and two) as well as
thenar atrophy occur late in the course of carpal tunnel syndrome. These signs have low
sensitivity and high specificity.1729 Tests of the patient’s ability to perceive varying de-
grees of vibratory stimulation?! and direct pressure on the pulp of the finger22 in the
median-nerve distribution are technically demanding and have moderate sensitivity and
specificity.

Several provocative tests may assist in the diagnosis. In Phalen’s maneuver, the patient
reports whether flexion of the wrist for 60 seconds elicits pain or paresthesia in the
median-nerve distribution.23 Studies of Phalen’s maneuver report a wide range of values
for sensitivity and specificity, from 40 to 80 percent.17:19.21.22,24 Tinel's sign is judged to
be presentif tapping lightly over the volar surface of the wrist causes radiating paresthesia
in the digits innervated by the median nerve.22:23 The sensitivity of Tinel’s sign ranges
from 25 to 6O percent, although its specificity is higher (67 to 87 percent).17:19.21,22.24 |y
the pressure provocation test,25 the examiner’s thumb is pressed over the carpal tunnel
for 30 seconds. In the tourniquet test, a blood-pressure cuff is inflated around the arm to
above systolic pressure for 60 seconds. Both tests are deemed positive if they elicit radiat-
ing paresthesia in the median-nerve distribution. Estimates of sensitivity and specificity
for both of these tests vary widely.20.26

Since findings on physical examination and the history have limited diagnostic value,
they are most useful when there is a reasonable clinical suspicion of carpal tunnel syn-
drome (as when a patient presents with hand symptoms). The history and physical exami-
nation have poor predictive value when the likelihood of carpal tunnel syndrome is low (as
itis among participants in population-based or workplace screening programs).!?

Treatment

Treating Associated Conditions When carpal tunnel syndrome arises from rheumatoid ar-
thritis or other types of inflammatory arthritis, treatment of the underlying condition
generally relieves carpal-tunnel symptoms. Treatment of other associated conditions
(such as hypothyroidism or diabetes mellitus) is also appropriate, although data are
lacking on whether such treatment alleviates carpal tunnel syndrome. Similarly, it is not
known whether stopping medications associated with carpal tunnel syndrome (such as
corticosteroids or estrogen) leads to improvement, although taking such a step is also
reasonable in the absence of contraindications.

Splinting  More than 80 percent of patients with carpal tunnel syndrome report that a
wrist splint alleviates symptoms,2? generally within days. Splinting also reduces senso-
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-v latency,28 suggesting that the intervention may alter the underlying course of carpal
-unnel syndrome. Splints are more effective if they maintain the wrist in neutral posture
-ather than in extension.2?” Commercially available splints are acceptable, provided that
-hey maintain such a neutral position.

\edications Nonsteroidal antiinflammatory medications, diuretics, and pyridoxine (vi-
zamin B,) have each been studied in small, randomized trials, with no evidence of effi-
:acy. One four-week randomized trial involving 91 patients had four treatment groups;
>ne group received placebo, one received nonsteroidal antiinflammatory medication, one
received a diuretic, and one received 20 mg of prednisolone daily for two weeks followed
v 10 mg daily for another two weeks. The prednisolone group had a substantial reduc-
-:on in symptoms, whereas the outcomes in the other medication groups did not differ
‘rom those in the placebo group.2? In this small study, patients were not followed after
:he four-week course of treatment ended, nor did the study address the dose of cortico-
steroids needed to maintain a response. There were essentially no toxic effects of cortico-
steroids in this short-term trial, although risks including weight gain, hypertension, and
syperglycemia are recognized even with short-term treatment. Apart from this small,
short-term study, there have been no other placebo-controlled trials of nonsteroidal anti-
_nflammatory medications.

_acal Corticosteroid Injection  Patients who remain symptomatic after modification of their
sctivities and splinting are candidates for injection of corticosteroids into the carpal tun-
zel. A 25-gauge needle may be used to inject 1 ml of 1 percent lidocaine just to the ulnar
side of the palmaris longus tendon, proximal to the wrist crease. The needle is aimed to-
aard the carpal tunnel at a 30-degree angle of entry. If there is no paresthesia on injection
>f a small amount of lidocaine, the rest of the lidocaine is injected followed by the depot
-orticosteroid.

Injection of corticosteroids is superior to injection of placebo,3%:3! improving symp-
:oms in more than 75 percent of patients.39:32-34 [ ocal injection of corticosteroids is
ilso associated with improvement in median-nerve conduction.3%33.34 Symptoms gener-
ally recur within one year.3%:32 Risk factors for recurrence include severe abnormalities
on electrodiagnostic testing, constant numbness, impaired sensibility, and weakness or
thenar muscular atrophy.30:32:34 The risks of infection and nerve damage resulting from
corticosteroid injection are considered to be low but have not been formally studied. Many
clinicians limit the number of injections into the carpal tunnel (as they would for other
sites) to about three per year in order to minimize local complications (such as rupture of
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tendons and irritation of the nerves) and the possibility of systemic toxic effects (such as
hyperglycemia or hypertension). The optimal number of injections per year has not been
studied. Preliminary data suggest that iontophoresis with corticosteroid cream (a method
that involves the use of an electrical current to deliver medication to deeper structures)
may provide an alternative to corticosteroid injection.35

In general, conservative treatment is more successful in patients with mild nerve
impairment. In one study,32 89 percent of patients with severe carpal tunnel syndrome
(constant numbness with weakness, atrophy, or sensory loss) had recurrence of the syn-
drome within one year after a conservative program that included splinting and injec-
tion of corticosteroids into the carpal tunnel. Among patients with mild carpal tunnel
syndrome (intermittent numbness and normal sensory and motor findipgs on physical
examination), 60 percent had recurrence of symptoms after such conservative treatment.

Surgery In general, the decision about whether to proceed with carpal-tunnel-release
surgery should be driven by the preference of the patient. However, if a patient has symp-
toms and signs that are suggestive of axonal loss — constant numbness, symptoms for
more than one year, loss of sensibility, and thenar muscular atrophy or weakness — sur-
gery should be seriously considered.

There are several surgical approaches to carpal-tunnel release. In the traditional open
procedure, the surgeon makes an incision 5 to 6 cm long, extending distally from the dis-
tal wrist crease, and releases the transverse carpal ligament under direct visualization. For
endoscopic release, a device with either two portals3% or one portal37 is used to release the
transverse carpal ligament. The endoscopic techniques carry a higher risk than open car-
pal-tunnel release of injury to the median nerve.37-39 Relief of symptoms is similar with
the open and the endoscopic procedures,37:38 and many studies report that patients return
to work earlier after the endoscopic surgery,37-39

In recent years, many surgeons have adopted a “mini”-open release that uses an inci-
sion of 2.0 to 2.5 cm to release the transverse carpal ligament under direct visualization.
This approach is used in an attempt to achieve earlier recovery while avoiding the compli-
cations associated with the endoscopic approach.#? The efficacies of the “mini”-open,
endoscopic, and traditional open techniques have not been compared in an adequately
powered randomized trial.

More than 70 percent of patients report being completely satisfied or very satisfied with
the results of carpal-tunnel surgery (irrespective of whether they have undergone open or
endoscopic surgery).#! Similarly, 70 to 90 percent of subjects report being free of noctur-
nal pain after surgery.38:41 There have been no randomized controlled trials comparing
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zarpal-tunnel release with conservative therapy. After surgery, pain relief occurs within
zavs, but hand strength does not reach preoperative levels for several months.42 Tender-
a¢ss of the surgical scar may also persist for up to a year after open release.4! Patients with
setter general functional status and mental health have more favorable outcomes after
-irpal-tunnel release.41.43

Among workers undergoing carpal-tunnel release, involvement of an attorney (gener-
v to dispute a decision about a workers’ compensation claim) is associated with a worse
~rgical outcome.*3 Also, workers with less striking abnormalities on electrodiagnostic
==sting have worse outcomes.** This somewhat paradoxical finding may reflect the inclu-
~on of cases in which symptoms arise from other disorders of the arm or hand, under-
~oring the importance of careful selection of patients for surgery.

-.zernative Therapies  Acupuncture for carpal tunnel syndrome has not been evaluated in
:-atrolled studies. In a randomized trial, an intervention involving yoga-based stretch-
-2. strengthening, and relaxation in patients with carpal tunnel syndrome resulted in
ceater improvement in grip strength and reduction of pain than did splinting.45 In one
-—:dy, chiropractic therapy for carpal tunnel syndrome was as effective for pain as splints
.= medication,*° but data are limited.

AREAS OF UNCERTAINTY

“-e benefit of modifying the patient’s activities remains uncertain. It is reasonable to sug-
25t that patients minimize forceful hand and wrist activities at home and work, since
=eseactivities increase carpal-tunnel pressure in patients with carpal tunnel syndrome,+’
.=d that patients minimize any activities that exacerbate their symptoms. The effects of
—zonomically designed equipment and frequent rest breaks on the incidence and course
T carpal tunnel syndrome have not been studied rigorously. Rigorous studies are also
:eeded to define the effectiveness of various medications, acupuncture, dietary supple-
=eats, chiropractic, and yoga, as well as the optimal timing of carpal-tunnel surgery and
=2 results of carpal-tunnel release with a “mini”-open incision.

GUIDELINES
~=e “Clinical Guideline on Wrist Pain” from the American Academy of Orthopedic Sur-
m=ons recommends that patients with suspected carpal tunnel syndrome modify their
a=vities for two to six weeks while they are treated with wrist splints and nonsteroidal
:=tiinflammatory medication. If these therapies are ineffective, or if the patient has
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thenar-muscle atrophy or weakness, the guidelines recommend referral to a specialist for
consideration of injection or surgery.48 The practice guidelines of the American College of
Occupational and Environmental Medicine*? suggest a similar approach and emphasize
the importance of avoiding occupational activities that cause bothersome symptoms.

CONCLUSIONS AND RECOMMENDATIONS

Patients with discomfort of the hand and wrist, such as the womnan described in the vignette,
should be evaluated with a detailed history of symptoms (which can be facilitated with a
diagram of hand pain) and a physical examination that includes tests of sensory and motor-
nerve function and provocative maneuvers. Findings on such examination have limited
diagnostic value, however, and will not establish the diagnosis with certainty. If carpal tun-
nel syndrome seems likely, conservative management with splinting should be initiated.
If splinting causes discomfort during the performance of some hand-intensive tasks, it
is advisable either to avoid the activity or to perform it without the splint. We suggest that
patients reduce activities at home and work that exacerbate symptoms. Although the effects
of nonsteroidal antiinflammatory medications on carpal tunnel syndrome have not been
well studied, we generally suggesta trial of these agents if there are no contraindications. We
do not recommend use of vitamin B_ (because there is no evidence of efficacy) or oral corti-
costeroids (given the potential for toxic effects). We generally screen for and treat common
underlying disorders — specifically, diabetes and hypothyroidism.

If the condition fails to improve, we recommend referral to a specialist with expertise
in the diagnosis and management of carpal tunnel syndrome. If the diagnosis appears
secure, the clinician should discuss the options of corticosteroid injection and surgical
therapy with the patient. Injection is especially effective if there is no loss of sensibility or
thenar-muscle atrophy and weakness and if symptoms are intermittent rather than con-
stant. We perform electrodiagnostic studies if the diagnosis is uncertain, particularly if
surgery is contemplated. For surgically treated patients, we favor the limited open incision
for carpal-tunnel release.
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POSTPARTUM DEPRESSION

Postpartum Depression

KATHERINE L. WISNER, M.D., BARBARA L. PARRY, M.D.,
AND CATHERINE M. PIONTEK, M.D.

A woman visits the doctor for her six-week postpartum evaluation. She reports that she
zannot sleep even if her baby sleeps. She cries daily and worries constantly. She does not
el hungry and is not eating regularly. Making decisions is overwhelming. She says she is
20t herself. How should this new mother be evaluated and treated?

THE CLINICAL PROBLEM

ostpartum depression, the most common complication of childbearing, occurs

in 13 percent of women (one of every eight) after delivery.? Given that there are

nearly 4 million births in the United States annually, a half-million women have
—is disorder every year.

STRATEGIES AND EVIDENCE

Definitions
«3jor depression is defined by the presence of five of the symptoms listed in Table 1, one
:cwhich must be either depressed mood or decreased interest or pleasure in activities. The
~-nptoms reflect the physiologic dysregulation (disturbance of sleep, appetite, and cog-
- -ion) that is characteristic of depression and must be present for most of the day nearly
~2ry day for two weeks or more. According to the Diagnostic and Statistical Manual of Mental
Z-sorders, fourth edition (DSM-IV),? an episode of depression is considered to have post-
sartum onset if it begins within four weeks after delivery. However, onset within three
—onths after delivery is the time frame commonly used by investigators on the basis of
s~idemiologic studies.? The patterns of symptoms in women with postpartum depression
e similar to those in women who have episodes unrelated to childbirth.4 Difficulties
= the interactions between caretakers who are under stress and infants increase the risk
:¢ insecure attachment and cognitive and behavioral problems in children. The conse-
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e related to a woman's educational level, the sex of her infant, whether or not she breast-
“eeds, the mode of delivery, or whether or not the pregnancy was planned.”

Screening

The Edinburgh Postnatal Depression Scale (Supplementary Appendix 1, available with the
=21l text of this article at http://www.nejm.org),2 a 10-item questionnaire that is easy to
administer, is an effective screening tool. One example of an item on the questionnaire
s the following statement: “I have looked forward with enjoyment to things,” to which
~esponses are scored from 0, for “as much as I ever did,” to 3, for “hardly at all.” A cutoff
wcore of 9 or 10 has been recommended in the United Kingdom for first-stage screen-
.2g° and is a reliable indicator of the presence of postpartum depression in women in the
nited States as well.1° If a woman has a total score on the Edinburgh Postnatal Depres-
::on Scale of 10 or higher or indicates that “the thought of harming myself has occurred
> me” either “sometimes” (a score of 2) or “quite often” (a score of 3), a brief clinical
aterview to review symptoms and establish the diagnosis of depression is warranted.

An alternative to the Edinburgh Postnatal Depression Scale is to frame the required cri-
-2rion for the diagnosis of depression as a screening question2: “Have you had depressed
a00d or decreased interest or pleasure in activities most of the day nearly every day for the
sasttwo weeks?” Ifthe woman answers in the affirmative, the clinician can next determine
=hether at least five of the symptoms listed in Table 1 are present. The level of impairment
ind distress can be explored with the question “Has the depression made it hard for you to
Zo your work, take care of things at home, or get along with people?”2

Evaluation and Differential Diagnosis

7 the patient has considered a plan to act on suicidal thoughts or has thoughts about
~arming her infant, provisions for safety and urgent referral for psychiatric care are rec-
-mmended. Women who have major functional impairment (as evidenced by the avoid-
:ince of family or friends, an inability to attend to hygiene, or an inability to care ade-
;uately for the infant) and those with coexisting substance abuse are also candidates for
-apid referral. Women who report depressive symptoms without suicidal ideation or major
“1inctional impairment (or score between 5 and 9 on the Edinburgh Postnatal Depression
‘cale) should be evaluated again two to four weeks later in order to determine whether an
sisode of depression has evolved or whether symptoms have subsided.

A careful history taking and a physical examination are warranted in all women with
~ostpartum depression. Thyroid function should be assessed, since both hypothyroidism
and hyperthyroidism are more frequent during the postpartum period and may contribute
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to mood changes. However, in women with hyperthyroidism or hypothyroidism, treat-
ment of both thyroid and depressive disorders is usually required.”

Postpartum depression must be distinguished from the “baby blues,” which occur in
the majority of new mothers. In this syndrome, symptoms such as weeping, sadness, irri-
tability, anxiety, and confusion occur, peaking around the fourth day after delivery, and
resolving by the tenth day. This transient mood disturbance does not consistently affect
the woman’s ability to function.

Postpartum psychosis represents a psychiatric emergency that requires immediate
intervention because of the risk of infanticide and suicide. Onset usually occurs within the
first two weeks after delivery. This disorder differs from other psychotic episodes because
it usually involves extreme disorganization of thought, bizarre behavior, unusual hallu-
cinations (which may be visual, olfactory, or tactile), and delusions, all of which suggest
an organic cause.* Treatments for postpartum psychosis have been discussed in detail
elsewhere.1

Postpartum psychosis is usually a manifestation of bipolar disorder.12 A depressive epi-
sode (with or without psychotic features) can occur during the course of bipolar disorder.
Therefore, all patients with postpartum depression should be screened with the following
questions2: “Have you ever had four continuous days when you were feeling so good, high,
excited, or ‘hyper’ that other people thought you were not your normal self or you got into
trouble?” and “Have you experienced four continuous days when you were so irritable that
you found yourself shouting at people or starting fights or arguments?” Positive responses
to these questions necessitate psychiatric referral.

Antidepressant Treatment
For women who are given a diagnosis of major depression with postpartum onset, treat-
ment with antidepressant drugs is appropriate. A selective serotonin-reuptake inhibitor
should be tried initially because such agents are associated with a low risk of toxic effects
in patients taking an overdose, as well as with ease of administration. However, if the
patient has previously had a positive response to a specific drug from any class of antide-
pressants, that agent should be strongly considered.

The efficacy of antidepressant drugs for depression unrelated to childbearing supports
their use for postpartum depression, and the available data confirm the assumption that
they are effective against postpartum depression. Information about drugs used to treat
depression13-18 js presented in Table 2. However, only one placebo-controlled trial and
three open trials that specifically addressed postpartum depression have been published.
The selective serotonin-reuptake inhibitor fluoxetine was compared with psychotherapy,
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and both treatments were similarly effective.18 Fluoxetine was significantly more effective
than placebo.18 Sertraline,9 venlafaxine,2° and drugs grouped according to class (selec-
tive serotonin-reuptake inhibitors and tricyclic antidepressants21) were effective in open
trials. Women with postpartum depression may be more likely to have a response to sero-
tonergic agents, such as selective serotonin-reuptake inhibitors and venlafaxine, than to
nonserotonergic tricyclic antidepressants.19-21

Because women who have recently given birth are often sensitive to the side effects
of medications,22 treatment should be initiated at half the recommended starting doses
listed in Table 2 (e.g., 25 mg of sertraline per day or 10 mg of paroxetine per day) for four
days, and doses should be increased by small increments (e.g., 25 mg of sertraline per
week or 10 mg of paroxetine per week) as tolerated, until full remission is achieved. Slow
increases in the dose are helpful in managing side effects. If the patient has a response
to an initial trial of medication lasting six to eight weeks, the same dose should be con-
tinued for a minimum of six months after a full remission has been achieved, in order
to prevent relapse.23 If there is no improvement after six weeks of drug therapy, or if the
patient has a response but then has a relapse, referral to a psychiatrist should be consid-
ered. The average duration of a postpartum episode of depression (without treatment) is
seven months.24 Fifty to 85 percent of patients with a single episode of major depression
will have at least one more episode after the discontinuation of medication, and the risk
increases with the number of previous episodes.23 Therefore, long-term treatment for the
prevention of recurrence should be considered for women who have had three or more
episodes of severe depression.

Breast-Feeding
All antidepressants are excreted in breast milk. Optimal clinical management dictates the
use of the lowest effective dose of antidepressants in a lactating mother. Observation of
the infant’s behavior before the mother is treated permits clinicians to avoid misinterpret-
ing typical behavior as potentially drug-related.

The serum levels of antidepressants in infants of breast-feeding mothers have been
evaluated in multiple studies.25-41 The selective serotonin-reuptake inhibitor sertraline
has been recommended as the first-line treatment for breast-feeding mothers on the
basis of multiple case series by several investigators that suggest that this agent may be
used with little risk.42 Epperson and colleagues?” evaluated the functional effects of very
low levels of sertraline in breast-fed infants by assessing the platelet serotonin level. In
humans, platelet and central neuronal serotonin transporters are identical. The expected
marked decline in serotonin levels was observed in mothers after treatment, but there was
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=inimal change in the infants who were exposed to small amounts of sertraline through
~ceast milk. No reports of adverse effects in breast-fed infants whose mothers were treated
sith sertraline, paroxetine, or fluvoxamine have been published.

Colic has been reported in three infants who were breast-fed by mothers taking
“oxetine; when tested, the infants were shown to have serum levels of fluoxetine and
-orfluoxetine (the active metabolite of fluoxetine) that were in the therapeutic range
“>r adults.31:32 Chambers et al.#3 reported that breast-fed infants of fluoxetine-treated
=others gained significantly less weight after birth, although the mothers did not report
:ausual behavior in these infants. Unlike most antidepressants, fluoxetine has a highly
xctive metabolite (norfluoxetine), and both agents have very long half-lives (84 and 146
=ours, respectively).4! Continuous exposure to fluoxetine through breast milk is more
_«ely than exposure to other selective serotonin-reuptake inhibitors to lead to measur-
e serum levels of the antidepressant agent.4! Prenatal exposure to fluoxetine may also
- ~atribute to measurable serum levels in infants of mothers who take this medication. In
‘e report, “uneasy sleep” was described in an infant with a measurable serum level of
-zilopram, a selective serotonin-reuptake inhibitor with a shorter half-life3%; however,
=.s report is inconsistent with data on other selective serotonin-reuptake inhibitors that
-zve similar half-lives. An unusually high level of sertraline was reported in one infant,25
.z2ough the authors believed it to be a spurious finding. However, some infants may have
-asticularly poor metabolism of antidepressants.4!

Tricyclic antidepressants are not typically found in measurable amounts in nursing
=71nts.*! Since these agents are not first-line drugs for depression, only the represen-
srzve drugs nortriptyline and desipramine (which have fewer side effects than oth-
= in the class) are listed in Table 2. Of the drugs in this class, nortriptyline has been
—.died the most as a treatment for breast-feeding women. The only adverse outcome
=—vrted with any tricyclic antidepressant, respiratory depression and sedation, occurred
- 10 infantwhose mother was taking doxepin.4 Data are lacking on other classes of anti-
roressants.

Zhildren who were exposed to tricyclic antidepressants through breast milk have been
~.owed through preschool and compared with children who were not exposed to such
--:gs, and no developmental problems have been found.#* However, there are no pub-

szed long-term evaluations of infants exposed to selective serotonin-reuptake inhibi-
~-es through breast milk, and effects of antidepressants on developing neurotransmitter
-szems cannot be ruled out. Although substantial data have been published on antide-
-—=ssant levels in infants exposed through breast milk, they reflect effects in full-term
=Zants. Close clinical monitoring and measurement of serum levels are warranted for
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premature or sick newborns. In the cases of women who have a response only to drugs
for which data are unavailable, decisions regarding treatment during breast-feeding must
take into account this uncertainty. The importance of caretaking by capable parents,
which is compromised by depression, and the benefits of breast-feeding should also be
weighed in the decision-making process.

- Prophylactic Treatment

Women who have a history of depression are justifiably concerned about recurrence after
childbirth. After one postpartum episode, the risk of recurrence (defined as a return of
symptoms that fulfill the DSM-1V criteria for major depression) is 25 percent.1° Preven-
tive therapy after delivery should be considered for women with any previous episode of
depression.1° The drug to which the patient previously had a response or a selective sero-
tonin-reuptake inhibitor are reasonable choices; the tricyclic antidepressant nortriptyline
did not confer protection, as compared with placebo.1° At a minimum, postpartum man-
agement should include monitoring for recurrence, with a plan for rapid intervention if
indicated.

Psychotherapy

In a study involving 120 women who had recently given birth, interpersonal psychother-
apy, a 12-session treatment that focuses on changing roles and important relationships,
was effective for the relief of depressive symptoms and improvement in psychosocial
functioning in treated women as compared with controls who were on the waiting list for
such therapy.24 A group intervention based on interpersonal psychotherapy and delivered
during pregnancy prevented postpartum depression in 35 economically disadvantaged
women.*5 However, psychotherapy in addition to fluoxetine did not improve outcomes
more than fluoxetine alone.13

Hormonal Therapy
Estradiol*® has been evaluated as a treatment for postpartum depression. In a study com-
paring transdermal 178-estradiol (200 pg per day) with placebo, the estradiol-treated
group had a significant reduction in depression scores during the first month, However,
nearly half the women also were treated with antidepressants, so the effect of estradiol
alone remains uncertain. Prophylactic administration of a progestogen after delivery
increased the risk of postpartum depression as compared with placebo.4”
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AREAS OF UNCERTAINTY

Antidepressants are effective for postpartum depression; however, itis not certain whether
specific antidepressants or classes of antidepressants are more beneficial than others.
The optimal approach to prophylaxis in high-risk patients is also unclear. The role of psy-
hotherapy for patients with a partial response or no response to medication has not been
sxplored. More data are needed on predictors of the response to therapy so that patients
may be systematically matched with therapies. The role of gonadal steroids in causing
sostpartum depression remains unclear. In addition, data are needed about long-term
shysical and mental development in infants exposed to antidepressants through breast-
~eding as well as prenatally.

GUIDELINES
o our knowledge, there are no treatment guidelines available that are specific to post-
~artumn depression. Clinical-practice guidelines developed by the American Psychiatric
Association for major depression in adults apply23 (they are available at http://www.
ssveh.org). The severity of symptoms, the preferences of the patient, and the response to
~eatment during previous episodes influence the recommendations for psychotherapy,
iatidepressants, or electroconvulsive therapy.

CONCLUSIONS AND RECOMMENDATIONS

“ysicians must expect that one out of eight new mothers will have postpartum depres-
son. In women with previous episodes of postpartum depression, the risk of recurrence
= one in four. Since identification of postpartum depression is the first step, we recom-
—=end that women be screened after delivery with the Edinburgh Postnatal Depression
scale, which is brief, is highly acceptable to patients, and reliably detects the presence
=t postpartum depression (indicated by a score of 10 or higher).8 Alternatively, women
szould be asked about depressed mood and other associated symptoms. Once depression
=as been identified, rapid implementation of treatment is advisable, because episodes may
¢ long and the number and severity of sequelae increase with the duration of the episode.
Jepressed women should be asked about any intention to harm themselves or their chil-
z-en, which necessitates urgent referral for psychiatric care.

A selective serotonin-reuptake inhibitor should be the first-line drug because such agents
=rry a low risk of toxic effects in patients who take an overdose, are easy to administer, and
=ave been used relatively frequently in breast-feeding women. Any drug should be initiated
 half the usual starting dose. We administer medication for at least six months after full
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remission in order to prevent relapse,23 and we consider long-term maintenance therapy
for women with three or more episodes or episodes that featured serious disability. Women
with postpartum depression may also respond to interpersonal psychotherapy. The goal of
treatment is complete normalization of mood and physiologic and social functioning.

Women with this disorder need not feel alone in their suffering. They may find use-
ful information in Marie Osmond’s book Behind the Smile: My Journey Out of Postpartum
Depression*8 and on the Web sites of the National Women'’s Health Information Center
(http://www.4woman.gov) and groups such as Postpartum Support International
(http://www.chss.iup.edu/postpartum) and Depression after Delivery (http://www.
depressionafterdelivery.com).

Supported by grants (R01 57102 and R01 60335, to Dr. Wisner) from the National Institute of Mental Health.
An early draft of this paper was presented at the Summit on Women and Depression
sponsored by the American Psychological Association, Queenstown, Md., October 5-7, 2000.

This article first appeared in the July 18, 2002, issue of the New England Journal of Medicine.
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Preventing Falls in Elderly Persons

MARY E. TINETTI, M.D.

A 79-year-old woman with a history of congestive heart failure, arthritis, depression,
ad difficulty sleeping presents for a follow-up visit. She takes several prescription medi-
=rions, including an antidepressant, a diuretic, an angiotensin-converting-enzyme
nhibitor, and a beta-blocker, as well as over-the-counter sleep and allergy medications.
<er chronic conditions appear to be stable. Her daughter reports that the patient has fallen
~wice during the past six months. What can be done to prevent future falls?

THE CLINICAL PROBLEM

ore than one third of persons 65 years of age or older fall each year, and in half
of such cases the falls are recurrent.1-2 Approximately 1in 10 falls results in a
serious injury, such as hip fracture, other fracture, subdural hematoma, other
<ous soft-tissue injury, or head injury.?-5 Falls account for approximately 10 percent of
-sats to the emergency department and 6 percent of urgent hospitalizations among elderly
nersons. %% Independently of other health conditions, falls are associated with restricted
=coility; adecline in the ability to carry out activities such as dressing, bathing, shopping,
r zousekeeping; and an increased risk of placement in a nursing home.”-9
ithough a few falls have a single cause, the majority result from interactions between
-=2-term or short-term predisposing factors and short-term precipitating factors in a
s=mson’s environment.!-S Each of the following conditions has been shown to increase
¢ subsequent risk of falling in two or more observational studies: arthritis; depres-
«ve symptoms; orthostasis; impairment in cognition, vision, balance, gait, or muscle
s—2agth; and the use of four or more prescription medications. Furthermore, the risk of
2 ..ng consistently increases as the number of these risk factors increases.1-2 The risk of
z..agincreased in a cohort of elderly persons living in the community, for example, from
« 2ercent among those with no risk factors to 78 percent among those with four or more
- =4 factors.?
+’though there is a clear relation between falling and the use of a higher number of
==Zjcations, the risks associated with individual classes of drugs have been more vari-
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able.10.11 To date, serotonin-reuptake inhibitors, tricyclic antidepressants, neuroleptic
agents, benzodiazapines, anticonvulsants, and class IA antiarrhythmic medications have
been shown to have the strongest link to an increased risk of falling.10-12

During the month after hospital discharge, the risk of falling is high, particularly among
elderly persons frail enough to require home health care.13 Other periods of high risk include
those in which there are episodes of acute illness or exacerbations of chronic illness.

As discussed in the next section of this article, several single and multifactorial.
health care—based strategies have proved effective in reducing the rate of falling in clini-
cal trials.4-21 However, implementation of these approaches for the prevention of fall-
ing may be complicated, for at least two reasons. First, clinicians are more experienced
at managing discrete diseases than at managing multifactorial conditions, such as fall-
ing. Second, although many components of an effective fall-prevention strategy are rela-
tively straightforward, others require tradeoffs and the weighing of risks and benefits.
Perhaps the most complicated component of a strategy to prevent falls involves reduction
in the use of medications. Medications may be appropriately recommended for the treat-
ment of 2 disease, but they also have adverse effects; falling is one of the most common
adverse events related to drugs.22-24 Many elderly patients have several chronic conditions
for which multiple medications are prescribed, further increasing the associated risks.
including falling.

STRATEGIES AND EVIDENCE

Assessment and Intervention

Because falls result from various combinations of factors, an effective and efficient clini-
cal strategy for risk assessment and management must address many predisposing and
precipitating factors. However, a clinically sensible strategy can be extrapolated from the
available clinical-trial data, augmented by observational data from well-designed stud-
iCS.1'5'10'21

A rational approach to the prevention of falls is presented in Figure 1. Because elderly
persons may not volunteer the information, physicians should, on at least a yearly basis.
ask their elderly patients about any falls and ask about and look for any difficulties with
balance or gait. Brief screens such as the “Get-Up and Go” test, which involves looking
for unsteadiness as the patient gets up from a chair without using his or her arms, walks
a few meters, and returns, is easily incorporated into short clinical encounters.25:26 Qther
assessments provide more specific information about balance and gait abnormalities.2”
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and gait training, muscle-strengthening exercise; evaluation of postural blood pressure,
followed by strategies to reduce any decreases in postural blood pressure; home-hazard
modifications; and targeted medical and cardiovascular assessments and treatments.
Ascertainment of the circumstances surrounding previous falls may reveal precipitating
factors, such as environmental hazards, risks associated with the activity at the time ofthe
fall, and acute host factors, such as acute illness or immediate effects of medication, that
may be amenable to intervention.

Specific recommendations for assessment and intervention are summarized in Table 2.
The assessments can be performed either by the patient’s usual physician or by a geriatric
specialist. All medications, including over-the-counter medications, should be thoroughly
reviewed and considered for possible elimination or dose reduction; the goal should be to
maximize the overall health and functional benefits of the medications while minimizing
their adverse effects, such as falls. Psychotropic medications warrant particular attention,
since there is very strong evidence that use of these medications is linked to the occurrence
of falls,10:11.17 Reducing the total number of medications to four or fewer, if feasible, has
also been demonstrated to reduce the risk of falling.4”

When assessed appropriately, clinically significant postural hypotension is detected in
up to 30 percent of elderly persons.46:48 Moreover, some elderly persons with postural
hypotension do not report symptoms, such as dizziness or lightheadedness.*¢ Evidence
from trials of single and multifactorial interventions suggests that all elderly persons who
have any abnormalities on balance and gait testing should be referred to physical therapy
for a comprehensive evaluation as well as rehabilitation.15.16:19-21

In addition to direct observation of the elderly person while he or she stands from a sit-
ting position and walks, a targeted neurologic examination may reveal potentially treat-
able causes of balance or gait impairment. Proprioceptive impairment due to a neuropathy,
for example, is a common cause of balance impairment in elderly persons. A decreased
sensation of vibration, a frequent but abnormal finding in this population, is a more sensi-
tive marker of neuropathy than a decrease in the sensation of position. A gait that worsens
when the eyes are closed and improves when minor support is given by the examiner is a
further clue to proprioceptive problems.

Persons who have fallen should be asked about loss of consciousness. Given recent evi-
dence that some elderly persons are unaware of episodes of loss of consciousness, syncope
should also be considered in those who report “just going down.™?

Laboratory Tests and Imaging
The role of laboratory and ancillary testing in the prevention of falls has not been well
studied. Laboratory tests that might reasonably be performed in all persons at risk for
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zlling include a complete blood count; measurement of serum electrolytes, blood urea
=itrogen, creatinine, glucose, and vitamin B,,; and assessment of thyroid function. These
zsts are relatively inexpensive, and abnormal results, which are likely to be prevalent, sug-
s2stthe presence of a treatable entity. Other tests should be reserved for persons in whom
=e presence of an abnormality is suggested by the history and results of physical exami-
sition. Neuroimaging is indicated only if there is a head injury or new, focal neurologic
“adings on the physical examination or if a central nervous system process is suspected
:= the basis of the history or examination results. Electroencephalography is rarely help-
-.iand is indicated only if there is a high degree of clinical suspicion of seizure. Similarly,
:=bulatory cardiac monitoring is helpful only rarely; in elderly persons, this technique is
issociated with frequent false positives and false negatives.5° An evaluation for arrhyth-
—:a is warranted only if there is clinical evidence of this diagnosis, such as a known his-
-orv of cardiac events or an abnormal electrocardiogram.

Education and Other Measures

~hough repeatedly shown to be ineffective as a sole intervention,3%-43 education is an
.mportant component of strategies to manage the risk of falling. The person at risk
:nd his or her family members should be educated about the multifactorial nature of
most falls, about the specific risk factors for falling that are present, and about rec-
smmended interventions. Persons at risk for falling who live alone or who spend large
amounts of time alone should be taught what to do if they fall and cannot get up, and
:hey should have a personal emergency-response system or a telephone that is accessible
trom the floor.

For healthy elderly persons who have not fallen and who do not report or show balance
or gait difficulties, the available evidence suggests that community-based exercise pro-
grams not supervised by health care professionals that include progressive balance-train-
ing and strengthening components may reduce the likelihood of a fall (Table 1).14,44.45
Nonspecific, general exercise programs,31-37 self-management and cognitive~behavioral
approaches,38-43 and home-hazard modifications for older persons without a history of
falling or recent hospitalization have not proved effective,14.38.51

Low bone density increases the risk of hip and other fractures and should be identified
and treated. The guidelines of the National Osteoporosis Foundation recommend that all
women 65 years of age or older and women less than 65 years of age who are postmeno-
pausal and who have additional risk factors for osteoporotic fractures (such as a lean habi-
tus, a history of fractures, or a history of cigarette smoking) should undergo bone mineral
density measurement to assess the risk of fractures and to ascertain whether pharmaco-
logic or nonpharmacologic treatment would be appropriate.52 A discussion of the preven-
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tion and treatment of osteoporosis is beyond the scope of this article, but information is
available from the National Osteoporosis Foundation (http://www.nof.org/physguide).52
In addition to other therapies, hip protectors appear to reduce the risk of hip fracture
among persons at high risk.53

AREAS OF UNCERTAINTY
It remains to be determined whether the strategies that have proved effective in reducing
the occurrence of falls are equally effective in reducing the most serious injuries that occur
as a result of falling, such as fractures and head injuries. Observational data suggest that
the risk factors for falls and for serious injuries due to falls are similar3-5; trials of fall- pre-
vention strategies to date, however, have not had sufficient power to detect whether they
have an effect on the incidence of serious injury.14

The exercise programs found to be effective have been short term, usually lasting one
year or less. Since most of the benefits of exercise are maintained only as long as the exer-
cise regimen is maintained, methods for enhancing long-term adherence are needed. The
optimal intensity, frequency, and type of exercise needed to minimize the risk of falling
and of incurring injury while maximizing mobility remain to be determined.

Studies suggest that the number of medications prescribed can be reduced safely and
effectively.14:47:54 However, practical methods are needed to balance the benefits of medi-
cations for the treatment of specific diseases with the risk of adverse events, including
falls, in elderly persons.

There may be an overlap between falling and the presence of syncope: preliminary data
suggest that patients who have had recurrent, unexplained falls and who have bradycar-
dia in response to carotid-sinus stimulation have fewer falls with cardiac pacing.42 Until
these findings are confirmed in clinical trials, however, pacemaker therapy for the pre-
vention of unexplained falls cannot be recommended.

GUIDELINES
The U.S. Preventive Services Task Force recommends that all persons 75 years of age or
older, as well as those 70 to 74 years of age who have a known risk factor, be counseled
about specific measures to prevent falls.55 It also recommends that elderly persons at high
risk for falling receive individualized, multifactorial interventions in settings where ade-

quate resources to deliver such services are available.
The American Geriatrics Society, the British Geriatrics Society, and the American Acad-
emy of Orthopaedic Surgeons have released joint, evidence-based guidelines for the pre-
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ention of falls.5¢ They recommend that all elderly patients be asked about any falls that
aave occurred during the previous year and that they undergo a quick test of gait and bal-
ince. The age at which screening should begin is not stipulated in the guidelines. A more
:omprehensive assessment, followed by a multifactorial intervention strategy, is recom-
mnended for patients who report recurrent falls, who present after a fall, or who have dif-
Ziculties with balance or gait.

CONCLUSIONS AND RECOMMENDATIONS
All patients 75 years of age or older (or 70 years of age or older, if they are known to be
at increased risk for falling) should be asked whether they have a history of falls and, if
-hey do, should be carefully questioned about the circumstances of the falls and examined
-or potential risk factors. Strategies involving multifactorial assessment and intervention
sffectively reduce the rate of falling.

In the case of the patient described in the vignette, a review of the circumstances of her
orevious falls may identify high-risk activities that should be discontinued, such as car-
rving laundry up and down stairs. Her depressive symptoms should be reviewed to assess
:he tradeoff between the amelioration of depression and the risk of falling associated with
ner use of antidepressant medication. Efforts should be made to encourage the patient to
eliminate over-the-counter sleep and allergy medications, both of which have anticho-
‘inergic effects and thus probably contribute to her risk of falling. Because her congestive
heart failure is stable, it may be possible to reduce the dose of her diuretic or her cardiac
medications. Any evidence of postural hypotension would further support an attempt to
reduce the dose of her cardiac medications. Adequate hydration should be ensured, while
avoiding fluid overload or serious hyponatremia.5” If, as is likely, she has any balance or
gait problems, she should be referred to a physical therapist who will train her in the use of
an appropriate assistive device, such as a cane or walker, and who will prescribe a progres-
sive program of balance and gait training and muscle strengthening. If her bone mineral
density is low, I would advise her to wear hip protectors and to take calcium and vitamin
D supplements, along with a bisphosphonate. These interventions will reduce by one third
her risk of falling and of sustaining a hip fracture.

Additional information on the prevention of falls, including educational material for
patients, can be obtained from the National Institute on Aging (http://www.nia.nih.gov),
the Centers for Disease Control and Prevention (http://www.cdc.gov), and the American
Geriatrics Society (http://www.americangeriatrics.org/education/forum).

This article first appeared in the January 2, 2003, issue of the New England Journal of Medicine.
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Suspected Appendicitis

ERIK K. PAULSON, M.D., MATTHEW F. KALADY, M.D.,
AND THEODORE N. PAPPAS, M.D.

1a otherwise healthy 22-year-old woman comes to the emergency department with acute
axdominal pain of 18 hours’ duration in the right lower quadrant. On physical examina-
wom, she is afebrile, with tenderness on deep palpation in the right lower quadrant, and has
w peritoneal signs. Pelvic examination reveals tenderness in the right adnexa without a
mass. How should this patient be further evaluated?

THE CLINICAL PROBLEM

pproximately 3.4 million patients with abdominal pain seek medical care at

emergency departments in the United States annually.! The various underlying

causes of the pain range from benign processes to acute life-threatening dis-
-~Zers. Timely diagnosis and treatment of conditions for which a delay in care may have
r-ive consequences remain a challenge.

More than 250,000 appendectomies are performed in the United States each year, mak-
=2 itthe most common abdominal operation performed on an emergency basis.2 Although
—=e diagnosis of appendicitis in young men who have abdominal pain is usually straight-
—eward,3 the diagnostic considerations are broader for premenopausal women with the
~cmie clinical presentation. In addition, abdominal pain in patients at the extremes of age
-tzen presents a diagnostic challenge because of delays in seeking medical care or diffi-
-.«tv obtaining a history and performing an accurate physical examination. Since delayed
zagnosis and treatment of appendicitis are associated with an increased rate of perforation,
v=:h resulting increases in morbidity and mortality rates,*-¢ timely intervention is crucial.

To minimize the risk of appendiceal perforation while patients await treatment, sur-
mzons have traditionally favored early laparotomy, even in the absence of a definitive
- agnosis. In approximately 20 percent of patients who undergo exploratory laparotomy
secause of suspected appendicitis, the appendix is normal. When advanced age or female
s2x confounds the usual signs and symptoms of appendicitis, the error rate in manag-
=g pain in the right lower quadrant can approach 40 percent.” In an effort to improve
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somen with abdominal pain who were seen in the emergency department,12 the findings
—at were most predictive of pelvic inflammatory disease included a history of the disor-
zer. a history of vaginal discharge, vaginal discharge on examination, urinary symptoms,
icnormalities on urinalysis, tenderness outside the right lower quadrant, and cervical-
—otion tenderness. A history of anorexia was not helpful in differentiating appendicitis
—om pelvic inflammatory disease.12

Laboratory Testing

_sboratory tests are performed as part of the initial evaluation of right-lower-quadrant
;sin in order to rule out or confirm specific disorders. In all women of reproductive age
»70 presentwith acute abdominal pain, the serum 8-human chorionic gonadotropin level
:zould be measured to rule out uterine or ectopic pregnancy. Although approximately 70
-2 90 percent of patients with acute appendicitis have an elevated leukocyte count, leu-
<acvtosis is also characteristic of several other acute abdominal and pelvic diseases and
—=us has poor specificity for the diagnosis of acute appendicitis.13-17 Use of the leukocyte
-2unt alone to make management decisions in cases of suspected appendicitis may result
- missed diagnoses or unnecessary surgery.

Approximately 10 percent of patients with abdominal pain who are seen in the emer-
zency department have urinary tract disease.1® A urinalysis may confirm or rule out uro-
~gic causes of abdominal pain. Although the inflammatory process of acute appendicitis
zay cause pyuria, hematuria, or bacteriuria in as many as 40 percent of patients, 9 urinary
s=vthrocyte counts exceeding 30 cells per high-power field or leukocyte counts exceeding
M cells per high-power field suggest a urinary tract disorder.

Observation and Laparoscopy
&'hen the history and findings on physical examination are consistent with the diagno-
:.s of appendicitis, appendectomy is often performed without further evaluation. If the
=itial clinical presentation does not suggest the need for immediate surgery, the patient
—1av be observed for 6 to 10 hours in order to clarify the diagnosis.2%:21 This practice may
—=duce the rate of unnecessary laparotomy without increasing the rate of appendiceal per-
-aration.22-24 However, with the improved diagnostic accuracy of computed tomography
CT), early use of CT may result in lower overall costs and use of hospital resources25 than
-3e observation strategy.
Diagnostic laparoscopy has been advocated to clarify the diagnosis in equivocal cases
:nd has been shown to reduce the rate of unnecessary appendectomy.2° It is most effective
‘or female patients, since a gynecologic cause of pain is identified in approximately 10 to
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CT has also proved to be accurate in patients in whom the diagnosis is uncertain. In
one study, 107 consecutive patients in the emergency department who had pain in the
right lower quadrant but equivocal clinical or physical findings were evaluated by means
of contrast-enhanced CT.45 All the patients underwent appendectomy, and the histologic
diagnosis was compared with the CT diagnosis. CT had a sensitivity of 92 percent, a speci-
ficity of 85 percent, a positive predictive value of 75 percent, a negative predictive value of
95 percent, and an overall accuracy of 90 percent.

CT findings that are diagnostic of appendicitis, such as a distended appendix, a thick-
ened appendiceal wall, and periappendiceal inflammation, are shown in Figure 2. Since
CT provides a view of the entire abdomen and pelvis, alternative diagnoses may be readily
identified.38:39 Alternative diagnoses include, but are not limited to, colitis, diverticulitis.
small-bowel obstruction, inflammatory bowel disease, adnexal cysts, acute cholecystitis,
acute pancreatitis, and ureteral obstruction.s°

Computed Tomography versus Ultrasonography

Two prospective studies directly comparing the efficacy of CT with that of ultrasonog-
raphy in adults have shown the superiority of CT in diagnosing appendicitis.32:3% In one
study, 100 consecutive patients with suspected appendicitis underwent imaging, regard-
less of the degree of diagnostic certainty on the basis of the history and physical examina-
tion.38 As compared with ultrasonography, CT had greater sensitivity (96 percent vs. 76
percent), greater accuracy (94 percent vs. 83 percent), and a higher negative predictive
value (95 percent vs. 76 percent). There were smaller differences in specificity (89 percent
for CT and 91 percent for ultrasonography) and the positive predictive value (96 percent
and 95 percent, respectively). Among patients who did not have appendicitis, an alterna-
tive diagnosis was detected more frequently with CT than with ultrasonography. In cases
in which there were conflicting interpretations of the CT and ultrasonographic findings,
the CT findings were more frequently correct. Abscesses and phlegmons were also more
likely to be detected by CT.38

Similar findings were reported in a prospective trial of 120 patients with an equivo-
cal clinical presentation of appendicitis.3? CT and ultrasonography had a sensitivity of 95
percent and 87 percent, specificity of 89 percent and 74 percent, positive predictive value
of 97 percent and 92 percent, and negative predictive value of 83 percent and 63 percent,
respectively. Among patients who did not have acute appendicitis, the correct alternative
diagnosis was based on CT studies more frequently than on ultrasonographic studies.
CT detected an abscess in 15 percent of patients, whereas ultrasonography detected an
abscess in 9 percent of patients. There was no difference in diagnostic accuracy between
men and women with the use of either CT or ultrasonography.3°
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Effect of Imaging on Qutcome

yithough CT has been shown to be sensitive and specific for the diagnosis of acute appen-
:<itis, retrospective studies of its effects on management decisions and rates of unneces-
:zrv appendectomy have had conflicting results.51:52 However, prospective studies have
Zrectly addressed these questions.2433 One study prospectively evaluated CT in 100 con-
~=cutive patients with suspected appendicitis for whom the initial management plan was
rther immediate surgery or admission for observation.25 The initial plan was compared
aith the actual care received after CT studies had been performed. The accuracy of CT
= diagnosing appendicitis was 98 percent, and it led to a change in management in 59
zatients, including avoidance of an unnecessary appendectomy, avoidance of admission
“>r observation (on the basis of normal CT findings), prompt surgery (on the basis of CT
ridence of appendicitis), and identification of an alternative disease process. Taking into
account the costs of an unnecessary appendectomy, one day of inpatient observation, and
:=¢ CT scan, the use of C1 resulted in an average cost savings of $447 per patient.25

Another study included 99 patients for whom a surgical consultation was obtained

~=cause of suspected appendicitis.53 After the initial management plan had been estab-

shed, all patients underwent CT and ultrasonographic studies of the right lower quad-
-znt. Approximately two hours later, each patient was reevaluated clinically, and the treat-
=g physicians were informed of the imaging results. The surgical team then developed a
“~aal plan, using all the available information. Forty-four patients were initially scheduled
“:r appendectomy, 49 were to be admitted for observation, and 6 were to be discharged.
-nong the 44 patients originally scheduled for surgery, CT combined with repeated clini-
-zl examination led to cancellation of the planned surgery for 6 patients, none of whom
<re found to have appendicitis; all 6 were women. Overall, of the 18 women initially
issigned to surgery, 9 (50 percent) had appendicitis. Six of the 9 women who did not have
iopendicitis were spared unnecessary surgery by the use of CT, with the rate of unneces-
«arv appendectomy reduced from 50 percent (9 of 18) to 17 percent (3 of 18), a difference
-~at was statistically significant. The fact that only 50 percent of the women initially des-
znated to have surgery actually had appendicitis emphasizes the difficulty of establishing
:ze correct diagnosis in women.

In contrast, of the 26 men initially assigned to surgery, 24 (92 percent) had appendicitis
iad 2 (8 percent) did not. The addition of CT did not influence the decision to operate in
i1v of these men. There were no men or women in whom the use of ultrasonography alone
ed to the cancellation of a planned surgery.

Among the 49 patients for whom observation was planned, the CT findings, combined
aith repeated clinical examination, led to the discharge of 13 patients from the hospital and
=mediate appendectomy in 10 patients. Given the costs of observation in the hospital, CT,
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and appendectomy (both in patients who had appendicitis and in those who did not), the
authors calculated that this approach resulted in an average cost savings of $206 per patient.

AREAS OF UNCERTAINTY

Whether CT should be performed with the use of intravenous iodinated contrast material
or enteric contrast material is a controversial matter.33.41,42.47 Recent work indicates that
intravenous contrast material improves the delineation of a thickened appendiceal wall,
as well as the detection of inflammation within and surrounding the appendix, leading to
improved diagnostic accuracy.49 The primary purpose of using enteric contrast material is
to permit definitive identification of the terminal ileum and cecum, since terminal ileitis
can mimic appendicitis both clinically and radiographically.33 The enteric contrast mate-
rial can be delivered orally or rectally. Some suggest scanning solely in the region of the
appendix*8; others suggest scanning the entire abdomen and pelvis.44:49:5¢ The spiral CT
technique with slice thicknesses of no more than 5 mm is critical for accurate imaging of
acute appendicitis.32:33,46 |n addition to the scanning technique, the skill and experience
of the radiologist influence the usefulness of the examination.

GUIDELINES
To our knowledge, no major medical organization has proposed specific guidelines for
the evaluation of patients with acute pain in the right lower quadrant.

CONCLUSIONS AND RECOMMENDATIONS

The evaluation of acute pain in the right lower quadrant is a common clinical problem. The
diagnosis relies heavily on an accurate history and physical examination. Figure 3 shows
our proposed approach. A patient, male or female, who presents with acute abdominal
pain that has migrated from the umbilicus to the right lower quadrant and that is associ-
ated with tenderness in the right lower quadrant should be taken directly to the operat-
ing room for an appendectomy. The expected diagnostic accuracy in these circumstances
approaches 95 percent and is probably not improved by imaging. If the clinical presenta-
tion is equivocal or if there is the suspicion of a mass or perforation with abscess forma-
tion, we advocate CT imaging to help establish the diagnosis, as in the patient described in
the clinical vignette. CT has demonstrated superiority over transabdominal ultrasonogra-
phy for identifying appendicitis, associated abscess, and alternative diagnoses. We reserve
the use of ultrasonography for the evaluation of women who are pregnant and women in
whom there is a high degree of suspicion of gynecologic disease.
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MAMMOGRAPHIC SCREENING FORBREAST CANCER

Mammaographic Screening for Breast Cancer

:UZANNE W. FLETCHER, M.D., AND JOANN G. ELMORE, M.D., M.P.H.

s H4-year-old woman who is a new patient has no known current health problems and
w family history of breast or ovarian cancer. Eighteen months ago, she had a normal
xreening mammogram. She recently read that mammograms may not help to prevent
seath from breast cancer and that “the patient should decide.” But she does not think
¢ knows enough. She worries that there is a breast-cancer epidemic. What should her
mvsician advise?

THE CLINICAL PROBLEM

n 1990, for the first time in 25 years, mortality from breast cancer in the United States

began dropping; by 1999, the age-adjusted mortality rate was at its lowest level (27.0

per 100,000 population) since 1973.* Meanwhile, by 1997, 71 percent of women in the
.=.zed States who were 40 years of age or older reported having undergone mammogra-
- = during the previous two years — an increase from 54 percent in 1989.2 Ironically, just
_- wreening (or better treatment or both) seemed to be lowering mortality from breast
s=cer nationally, questions were raised about the validity of the studies that had led to
.-Zespread screening. For more than two decades, expert groups uniformly agreed that
<rening mammography reduces mortality from breast cancer among women in their
~'s and 60s, even though they disagreed about other age groups.? However, questions
«=72 raised in 2000, when two Danish investigators concluded that only three of eight ran-
—=tized trials were of sufficient quality to determine the effectiveness of mammography
-2 that the combined results of these three trials showed no benefit. This report led to
::=Zusion about the usefulness of screening mammography.

STRATEGIES, EVIDENCE, AND AREAS OF UNCERTAINTY
w.>men are interested in knowing about breast cancer and want information from their
wctors.45 When women and their physicians are making decisions about screening,
=7 need information about the underlying risk of the condition being screened for, the
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: strong family history of breast cancer, ovarian cancer, or both, a program that can be
sed to estimate the risk of genetic mutations in the BRCAI and BRCA2 genes is available at
mtp://astor.som.jhmi.edu/brcapro/. The program has been found to be effective in pre-
-xcting risk on an individual level.10

Mammography and Mortality from Breast Cancer

There have been eight randomized trials of the effectiveness of mammography: four trials
= Sweden comparing mammography with no screening; one in Edinburgh, Scotland, one
= New York, and one in Canada comparing the combination of mammography and clinical
-reast examination with no screening; and one in Canada evaluating the effect of the addi-
-on of mammography to a standardized, 10-to-15-minute clinical breast examination. The
zudies differed with respect to the years in which they were conducted, the type of mam-
=ography used, the interval between mammographic examinations, the method of assign-
=g women to the screened and unscreened groups, the number of screening visits, the age
< the women who were included, and the methods of analysis.3-11 For women between 50
:=d 69 years of age, all reports of studies comparing screening with no screening showed
-cotective effects of screening, and meta-analyses that included all trials demonstrated sta-
-stically significant 20 to 35 percent reductions in mortality from breast cancer.

Awidely cited meta-analysis published in 200012 (updated in 200113) by Gotzsche and
Nsen raised questions about the efficacy of mammography. The authors concluded that
—e methods used in five of the eight studies were so flawed that they had to be excluded
—om the meta-analysis. Appropriate randomization should lead to very similar groups,
-t for five of the studies (and part of a sixth, the Malm¢ II Trial), there were significant
::fferences between the screened group and the control group in some of the character-
scics; Gotzsche and Olsen suggested that these differences might bias the trial results.
1.50, numbers varied among different reports on the same trials. Finally, according to a
->mbined analysis of the four Swedish studies, mortality from breast cancer, but not over-
i mortality, decreased in the screened group, raising the possibility of bias in determin-
=g the cause of death, as well as the possibility that treatments resulting from findings
re screening could be dangerous. A meta-analysis of the remaining three studies showed
1o protective effect of mammography.

The investigators defended their trials. Several trials included some subjects who were
zzer determined to be ineligible, and reports sometimes used the woman’s age instead of
=e date of birth, accounting for differing numbers. The cluster randomization that was
ssed in several trials probably led to small, unimportant base-line differences between
roups.1415 In an updated analysis of the four Swedish studies published after the cri-
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tique, unadjusted overall mortality was lower in the screened group (relative risk, 0.»
(95 percent confidence interval, 0.96 to 1.00)).16 (Detailed responses to the criticisms =
Gotzsche and Olsen are reviewed in Supplementary Appendix 2, available with the full ter
of this article at http://www.nejm.org.) In addition, Gotzsche and Olsen were criticize
for not considering other methodologic aspects, such as the age of participants (one -
the trials included only women in their 40s); the number, type, and quality of screeninz
and the intervals between them; compliance with the assigned strategy; and contamir.z
tion (the degree to which women in control groups underwent screening mammogr=
phy).14:15.17,18 Finally, they included a study that compared two methods of screening=
and had no unscreened control group.

In summary, criticisms of all but one of the trials excluded from the meta-analysis haw
been answered. In-depth independent reviews of the criticisms concluded that they do nx

negate the effectiveness of mammography, especially for women older than 50 years o
age.3,18,20

Women in Their 40s

For many years, there has been controversy over the use of screening mammography for
women in their 40s.21 In general, the effect of screening younger women has been slowe
to appear and less dramatic than the effectamong women older than 50 years of age. Thes:
differences may result from mammographically denser breasts in younger women (leac-
ing to reduced sensitivity of mammography), faster spread of some cancers in younge:
women, or both. Meta-analyses show that screening in this age group decreased 15-yez-
mortality from breast cancer by about 20 percent.322

Because trial results are presented according to women’s ages at the time of entry int
the studies, some women who entered in their late 40s received a diagnosis of breast can-
cer in their 50s; therefore, some of the benefit ascribed to the screening of women in the;:
40s would have occurred if the women had waited until 50 years of age to be screened.23.2¢
Also, although analyses are usually presented according to the decade of life, it is likels
that a gradual change occurs as a woman ages. The latest analysis of the four Swedist
trials — the first to examine screening effects according to five-year age increments —
found that screening was most effective after 55 years of age.1®

Mammography in Women Older than 70 Years of Age
Too few women older than 70 years of age participated in randomized trials to permit
conclusions to be drawn about the effects of mammographic screening in this age group.
One case—control study in the Netherlands found that screening women between 65 an¢
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"t vears of age led to a 55 percent decrease in mortality from breast cancer (relative risk of
2ath from breast cancer, 0.45 [95 percent confidence interval, 0.20 to 1.02]).25

Risks Associated with Mammography
<25 Positive Mammograms Because most women do not have breast cancer at the time of
~reening, there is potential to do harm with false positive results that necessitate fur-
~er investigation before a woman can be declared to be free of disease. Nationally, an
~erage of 11 percent of screening mammograms are read as abnormal and necessitate
“zrther diagnostic evaluation26; breast cancer is found in about 3 percent of women with
= abnormal mammogram (representing 0.3 percent of all mammograms). Therefore, on
~erage, awoman has abouta 10.7 percent chance of a false positive result with each mam-
=ogram. Because women are screened repeatedly, a woman's risk of having a false posi-
= mammogram increases over time. One study estimated that after 10 mammograms,
out half of women (49 percent [95 percent confidence interval, 40 to 64]) will have had a
5 'se positive result, which will have led to a needle biopsy or an open biopsy in 19 percent
5 percent confidence interval, 10 to 41).27
False positive mammograms increase patients’ anxiety; the degree of anxiety is related
= the intensity of the additional diagnostic procedures and the recency of the screening
~:mmogram.2°® One study found that in the 12 months after a false positive mammo-
~—=m, women initiated more health care visits for both breast-related and non—breast-
=.ted problems.28 However, false positive mammograms increase women’s adherence
= Zarther screening.29-31
The risk of a false positive mammogram varies according to characteristics of the
vzman and radiologic factors: a younger age, an increasing number of breast biopsies,
. 2ositive family history of breast cancer, estrogen use, an increasing interval between
enings, the lack of comparison with previous mammograms, and a tendency by the
< iologistto consider mammograms abnormal (as determined by the percentage of mam-
=ograms read as abnormal) were independent risk factors for a false positive resultin one
~:dv.32 Having mammographically dense breasts also increases the risk of false positive
< false negative) mammograms.33-35 Many characteristics of patients are immutable,
~.r obtaining mammograms during the luteal phase of the menstrual cycle may decrease
=;mmographic sensitivity.3 Also, a preliminary investigation found that stopping hor-
=cne-replacement therapy 10 to 30 days before a repeated mammogram eliminated or
=Zaced mammographic abnormalities.37
_owering the recall rate (the percentage of mammograms that result in recommenda-
-cas for further tests) is likely to reduce the risk of false positive mammograms. Because
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of the trade-off between sensitivity and specificity, it is important not to lower the radio-
graphic threshold for recall so much that cancers are missed. The Agency for Health Care
Policy and Research recommends that the false positive rate be no more than 10 percent.3#
The malpractice climate in this country may work against the lowering of the threshold.
since failure to diagnose breast cancer is the leading reason for malpractice suits.3° Com-
parison of current and previous mammograms decreases the false positive rate, as does
the use of screening intervals of 18 months or less.

Possible Overdiagnosis — Ductal Carcinoma in Situ  Ductal carcinoma in situ was a relatively
rare diagnosis before the introduction of mammography. In 1973, the incidence in the
United States was 2.4 cases per 100,000 women; by 1998, it was 30.7 per 100,000 women.
accounting for approximately 14 percent of all breast cancers diagnosed.! With treatment.
the prognosis is excellent. In one study, women given a diagnosis of ductal carcinoma in
situ had a 9-year survival rate that was the same as or better than that in the general popu-
lation,*° and in another study, the risk of death from breast cancer within 10 years after
the diagnosis of ductal carcinoma in situ was 1.9 percent.*!

Such an excellent prognosis could be attributable to the detection of lesions before they
become invasive cancers, which could save lives. However, if ductal carcinoma in situ were
the usual precursor to early invasive cancer, the incidence of early-stage invasive breast
cancer should decrease as the incidence of in situ cancer increases, but the opposite is hap-
pening. Also, autopsy studies in women who died from causes unrelated to breast cancer
have shown a substantial “reservoir” of ductal carcinoma in situ in such wornen.42 There-
fore, detection of ductal carcinoma in situ may be an example of overdiagnosis — finding
early neoplasms, many of which will never become invasive breast cancer.

Unfortunately, ductal carcinoma in situ can progress to invasive cancer. The eight-year
rate of recurrence in one study of treatment with only surgical excision was 27 percent,
and halfthe recurrences were invasive cancers.*? Itis not clear who is at risk for recurrence
and whether survival results would be the same if surgery were undertaken only after early
invasive cancer had been diagnosed. In sum, women who undergo screening mammog-
raphy are more likely than other women to be given a diagnosis of ductal carcinoma in
situ. Whether finding it saves lives or merely increases the number of women who receive
a diagnosis of breast cancer is not yet clear.

Other Risks Many women have pain during mammography, but few report that pain
deters them from obtaining subsequent mammograms.44-48 The risks associated with
radiation are small. It has been estimated that 10 years’ worth of annual mammographic
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GUIDELINES

Recommendations from several leading groups regarding mammographic screening
are summarized in Table 2.3 After the analysis by Gotzsche and Olsen, some, but not all,
reconsidered and changed their recommendations. For example, the editorial board of
the Physician Data Query data base of the National Cancer Institute (which does not issue
recommendations, as such) backed away from concluding that mammography is effec-
tive; instead, the board now concludes that mammography “may” decrease mortality.23
The U.S. Preventive Services Task Force moved in the opposite direction and extended its
recommendations for the use of screening to include women ranging from 40 years of age
to more than 70 years of age.3

Recommendations from expert groups with regard to screening women in their 40s
have long varied, but over time, more groups have moved toward endorsing the same
approach for this age group as for older women. Most groups have not issued explicit
recommendations for women older than 70 years and merely recommend that screening
begin at a certain age. More groups have begun calling for shared decision making about
breast-cancer screening, but the information to be shared has not been specified.

CONCLUSIONS AND RECOMMENDATIONS

General Conclusions
Breast cancer is common, but when viewed over a 10-year period, the risk for the average
woman is relatively small. During the past few years, scientific controversy about the ben-
efits of screening mammography has increased. As with most screening tests, there are
hazards — primarily, risks of false positive mammograms, with associated anxiety and
unnecessary biopsies, and perhaps a risk of overdiagnosis.

When the benefits of medical interventions are controversial and when hazards exist,
shared decision making is needed, with the clinician providing facts and the patient
assessing her situation from the vantage point of her personal values. In addition, the cli-
mate in the United States with regard to malpractice makes discussions between clinician
and patient about breast-cancer screening essential for all women beginning at 40 years
of age. To save time, information can be provided by handouts and an office practice that
is organized to address the concerns of patients.

Women vary in terms of how much they want to participate in decisions about screening.
In one survey of women younger than 50 years of age, 49 percent wanted to share in decision
making, 44 percent wanted to make the decision themselves, and 7 percent wanted the physi-
cian to decide.5 However, 79 percent wanted information from the doctor. Because of varying
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to obtain previous mammograms for comparison and should undergo screening more
frequently than every 18 months.

Women often are unaware of the difference between screening and diagnostic exami-
nations to evaluate a breast symptom or abnormal finding. In one study, cancer was diag-
nosed in about 10 percent of women older than 40 years of age who reported a breast mass
and in almost 5 percent of those with any breast-related problem.5? Clinicians and women
should not be falsely reassured by a previously normal screening mammeogram in the case
of a new breast-related problem.

This article first appeared in the April 24, 2003, issue of the New England Journal of Medicine.
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EMERGENCY CONTRACEPTION

Emergency Contraception

CAROLYN WESTHOFF, M.D.

s healthy 19-year-old woman comes in for a routine appointment. She is sexually active
a1 2 monogamous relationship. Pregnancy is not currently desired. Her partner uses con-
soms most of the time, She is uncertain of the date of her last menstrual period but has
1ad sexual intercourse several times since her last menses, including unprotected inter-
:ourse four days earlier. A high-sensitivity urine test for pregnancy is negative. Should
smergency contraception be prescribed?

THE CLINICAL PROBLEM

bourt 3 million unintended pregnancies occur each year in the United States.!
Most of these result from the nonuse of contraception or from a noticeable con-
. traceptive failure, such as a broken condom,? and could be prevented with the use
:f emergency contraception.

A fertile couple has a 25 percent chance of pregnancy with repeated unprotected inter-
:ourse during a single menstrual cycle. In a large, prospective study of couples seeking
-regnancy, a single act of unprotected intercourse occurring about one to two days before
- ulation was associated with a 24 percent probability that conception would lead to suc-
z2ssful pregnancy.?# However, among women 19 to 26 years of age (the age group in
»hich fertility is greatest), the chance of pregnancy may be as high as 50 percent when
-aprotected intercourse occurs during this interval.’

Because sperm can survive in the female genital tract for five to six days, fertilization
Tiay occur days after sexual activity. Even the most sensitive pregnancy test will not be
-ositive until after the implantation of a fertilized egg in the uterus, an event that occurs
:dout seven days after fertilization.®

STRATEGIES AND EVIDENCE
.mmediate use of an emergency contraceptive will reduce a woman’s risk of pregnancy
0 1 to 2 percent. The effectiveness depends on the regimen used and on the time between
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Clinical trials directly comparing a progestin-only regimen with a combined estrogen—
>gestin regimen indicate that the progestin-only approach is more effective, reducing
ae risk of pregnancy to 1 percent and the incidence of nausea and vomiting to 22 percent
.1 8 percent, respectively.12 Recent data indicate that the levonorgestrel-only treatment
2= be given once in a single dose, rather than twice in a divided dose, with the same effi-
-av.13 In contrast, a single dose of combination hormonal contraceptive pills (including
*4) ug of ethinyl estradiol) cannot be recommended, given the lack of data regarding its
~~ectiveness and the likelihood of more severe side effects.

Timing of Use

sxh the combination and the progestin-only regimens of emergency contraception were
rrginally studied for use up to three days after a single unprotected act of intercourse.
_ata from a large, randomized clinical trial demonstrated that pregnancy rates were low-
= when emergency contraception was initiated within 12 hours after unprotected inter-
~mrse, with a monotonic decrement in effectiveness as the interval between unprotected
zeercourse and treatment increased. The pregnancy rate was less than 1 percent when
—=atment was given within 12 hours, as compared with over 3 percent when treatment
vas given 61 to 72 hours after intercourse.13:14 Other studies, however, have not shown
: strong relation between the timing of therapy and efficacy.15 Two observational stud-
es indicate that treatment 72 to 120 hours after intercourse results in pregnancy rates
wmilar to those in studies of earlier treatment.16.17 Emergency contraception should
—us be offered for any act of unprotected intercourse that has occurred in the preceding
“~e days, even if the patient has had other unprotected acts earlier in the same menstrual
~cle. Because the length of the menstrual cycle varies and the day of ovulation is gener-
< lv unknown even in women who report having regular cycles,18 treatment is indicated
~gardless of the cycle day on which unprotected intercourse occurred.

Other Approaches

Other strategies for postcoital contraception are either less well studied or less available
-han progestin-only or combination regimens. Combination oral contraceptives that con-
-ain other progestins may be similar in effectiveness to pills containing levonorgestrel. In
irandomized clinical trial that included nearly 1200 women, the pregnancy rate after two
Zoses of a norethindrone-containing oral contraceptive (2.0 mg per dose) did not differ
significantly from the rate after two doses of a levonorgestrel-containing pill (the Yuzpe
-egimen) (2.7 percent and 2.0 percent, respectively).19

Insertion of a copper-containing intrauterine device (IUD) up to five days after unpro-
-ected intercourse also reduces the risk of pregnancy. This approach is supported by pub-
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lished case series that included 879 insertions of an IUD after intercourse, with only or:
pregnancy.2® A randomized clinical trial compared the use of two different copper-bea:-
ing TUDs among 192 women requesting emergency contraception, most of whom wers
nulliparous. Follow-up data were available for 98 percent of the women at six weeks; thers
were no pregnancies and no cases of pelvic inflammatory disease.2! However, the numbe-
of pregnancies that would have been expected without treatment was not clear.

An important benefit of IUD insertion is that it provides continued contraception; 8
percent of the trial participants continued using the IUD after completion of the study.:
In other studies of hormonal emergency contraception, pregnancies occurred in wome-
who had additional acts of unprotected intercourse later in the same cycle,1? indicating
the importance of providing ongoing contraception immediately. An IUD is more expen-
sive than hormonal emergency contraception but is cost effective for womnen who chooss
to use it long-term.22 The copper IUD is approved by the FDA for use for up to 10 years, an¢
clinical data indicate that its effectiveness lasts for at least 12 years.

Mifepristone, a progesterone-receptor antagonist used for medical abortion, is anothe:
alternative. Randomized clinical trials show that a single 10-mg dose of mifepristone is
as effective as the levonorgestrel-containing regimens,3 with an even lower incidence o*
nausea and vomiting. However, the 10-mg dose is not commercially available in the Unitec
States. The 200-mg tablet that is used for medical abortion is available in the United States
only to physicians who establish an account with the distributor, severely limiting access.
In addition, mifepristone is more expensive than other hormonal therapies. New antipro-
gestins are being studied for this indication and may have similar effectiveness.23

Safety of Emergency Contraception

A theoretical concern is that the use of combined oral contraceptives for emergency contra-
ception might increase the risk of thrombotic events, such as venous thromboembolism or
stroke, that are associated with long-term use of these products.24:25 Such adverse events
did notoccur in the clinical trials evaluating these agents; however, the studies lacked power
to detect rare events. A Medline search for reports of thrombotic events that occurred ic
association with hormonal emergency contraception yielded four case reports of cerebro-
vascular complications2¢-29 —all of which followed the use of combination hormonal ther-
apy. No case reports of cerebrovascular events were identified in association with the use of
progestin-only emergency contraceptives, nor were there reports of deep-vein thrombosis
or pulmonary embolism after either type of hormonal contraception.

Population-based or case—control studies of cerebral thrombosis after emergency con-
traception have not been performed. A population-based retrospective cohort study3¢
assessed the risk of venous thromboembolism among users of combination hormonal
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-rergency contraception, on the basis of data from the General Practice Research Data-
=xs¢ in the United Kingdom. The analysis included 73,302 women who received 100,615
—=scriptions for postcoital contraception between 1989 and 1996; of these women, 19
-2 a deep-vein thrombosis or a pulmonary embolus during follow-up. There were no
==ous thromboembolic events during the 45 days after the receipt of any prescription for
-—ergency contraception. In contrast, the risk of venous thromboembolism was increased
=:ning pregnancy and with ongoing use of oral contraceptives — observations that sup-
~:7z the validity of the analysis.

There are no absolute contraindications to the use of hormonal emergency contracep-
=cn. Even for women who have contraindications to the long-term use of combination
-cemonal contraception (such as liver disease or a history of thromboembolism),31 the
= ance of risks and benefits may favor the brief hormonal exposure resulting from emer-
==cv contraception over the possibility of a high-risk pregnancy. Progestin-only emer-
=ncy contraception or the insertion of an IUD should be considered first in women with
=ese or other medical contraindications to combination oral contraceptives, especially
cren the effectiveness of these approaches and the low rate of side effects. Insertion of
_= UD for emergency contraception should be performed according to the regular guide-
.zes for IUD use.32 This approach should be avoided, for instance, in women with active,
=cent, or recurrent pelvic infections.

Outcomes of Pregnancy after Emergency Contraception

“~egnancies can be established, but not diagnosed, at the time of emergency contracep-
+e use or can be associated with the failure of the emergency contraceptive. Although
_se reports have described ectopic pregnancy after the use of emergency contraception,
zere is no good evidence of an increased risk of this outcome.33.34 In a large World Health
“rganization trial, only 42 pregnancies were identified after nearly 2000 treatments,!2
=d none were ectopic. Five of these pregnancies were continued, with normal outcomes.
« studies have been large enough to quantify the teratogenic risk among the very small
w=mber of pregnancies that follow the use of emergency contraception. However, obser-
ations that there is no increase in birth defects among pregnancies exposed to daily use
 combined oral contraceptives are reassuring.3%

Patients who had a recent menstrual period at the usual time and with the usual flow do
-2t need a pregnancy test before using emergency contraception.?6 If the patient’s men-
-raal history is either vague or unusual, then a pretreatment pregnancy test may allow
«i:lier diagnosis of a pregnancy that is already established, facilitating earlier prenatal
=re,37 or an earlier abortion. A physical examination is unnecessary before treatment.38
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Advance Prescribing

Emergency contraception is currently available by prescription only; therefore, there may be
a substantial delay between the time women identify the need for treatment and the time
they receive it.3° Clinicians can help prevent this problem by providing emergency contra-
ception in advance of need. Several clinical trials, three of them randomized, have compared
the effects of advance provision of emergency contraception with the effects of educatior.
alone.40-44 All these trials found that advance provision increased the use of emergency con-
traception, that the use was appropriate, that women did not abandon or decrease the use
of their regular contraceptives, and that advance provision led to a reduction in the numbe:
of unintended pregnancies. These studies were too small, however, to identify a significan:
difference in the pregnancy rate. No serious adverse events were observed.

Possible Over-the-Counter Status
The FDA is currently evaluating an application for a switch to over-the-counter status for
the levonorgestrel-only formulation of emergency contraceptive. Hormonal emergenc
contraception is highly suitable for such a switch. The dose is the same for everyone, there
are no contraindications to its use, adverse events are rare, and there is no potential for
addiction.45 Repeated use is safe and reasonably effective but is unlikely to replace long-
term contraception, owing to the expense and side effects such as menstrual changes.4¢

AREAS OF UNCERTAINTY

The mechanism of action of emergency contraception is incompletely understood. It does
not interfere with an established, postimplantation pregnancy. The use of emergency con-
traception can delay ovulation and decrease the probability of fertilization after ovula-
tion47; at least some of its effect appears to occur after ovulation.+8

Immediate initiation of long-term contraception is desirable to reduce the risk of preg-
nancy after treatment. A small, nonrandomized study in which the use of oral contra-
ceptives was initiated on the same day as a levonorgestrel-only emergency contraceptive
found that this approach was highly acceptable to patients*® and was associated witk
higher rates of continuation of the oral contraceptive than was waiting to start long-term
contraception. Whether immediate initiation of oral contraceptives influences the effec-
tiveness of therapy or increases the rate of side effects has not been studied.

GUIDELINES
Both the American Medical Association and the American College of Obstetricians anc
Gynecologists (ACOG) encourage physicians and other professionals to discuss emer-
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zency contraception as part of routine family planning and contraceptive counseling and
-romote efforts to expand access to such treatment, including making it available in phy-
s.cians’ offices.5%:51 ACOG recommends both combination and progestin-only hormonal
=ethods but advises that the progestin-only approach be considered first. ACOG also spe-
=rically supports efforts to make emergency oral contraception available to women over
-xe counter in a designated product.52

CONCLUSIONS AND RECOMMENDATIONS

The patient described in the clinical vignette, who had had unprotected intercourse four
Zays eatlier, should receive emergency contraception as soon as possible. The preferred regi-
aen is the levonorgestrel-only product at a dose of 1.5 mg, since this is highly effective and
zenerally well tolerated. If supplies are not available in the physician’s office, the physician
should be able to identify a local pharmacy that stocks this product. In addition, the physi-
z1an should provide refills of this prescription or provide a separate prescription that the
~atient can use in case she has unprotected intercourse again. Having emergency contracep-
-on readily available does not lead to the abandonment of other forms of contraception.

The use of regular contraception should also be emphasized, along with condom use
-3 reduce the transmission of sexually transmitted diseases. If hormonal contraception is
:hosen, it should be initiated immediately, rather than waiting for the patient’s next men-
strual period. Some pregnancies in clinical trials resulted from additional acts of unpro-
:ected intercourse later in the same menstrual cycle. Ample refills should be provided,
since running out of pills is a2 major reason for unintended pregnancy among users of
oral contraceptives.2 A need for emergency contraception should prompt consideration of
screening for sexually transmitted diseases, such as chlamydia.>3 A follow-up pregnancy
zest is indicated if the patient does not have withdrawal bleeding after finishing her first
aack of oral contraceptives or, for those who do not immediately begin taking oral contra-
ceptives, if menses do not occur within three to four weeks after treatment.

Until a dedicated product is widely available over the counter, emergency contracep-
sion should routinely be provided in advance of need. Eligible women should include those
who are not currently sexually active, since they are unlikely to have an ongoing method of
contraception and are at risk if they become sexually active.

Dr. Westhoff reports having received research grants from Berlex Laboratories and honorariums
for consulting from Barr Laboratories.

This article first appeared in the November 6, 2003, issue of the New England Journal of Medicine.
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DYSPLASTIC NEVI

Dysplastic Nevi

JEAN MARIE NAEYAERT, M.D., PH.D.,
AND LIEVE BROCHEZ, M.D., PH.D.

A 26-year-old man comes to establish primary care. Physical examination reveals multiple
moles on his body, which he describes as “funny-looking.” There is no family history of
nelanoma. He thinks that one of his two brothers (15 years of age) and his father have the
same kind of moles. How should this case be managed?

THE CLINICAL PROBLEM

arious names are used in the literature for dysplastic nevi, including BK moles

(after the initials of the first two patients in whom these lesions were described),?

Clark’s nevi, and atypical moles or nevi. All these terms refer to lesions with spe-
=fic clinicopathological characteristics associated with an increased risk of melanoma.

A dysplastic nevus is typically a macular lesion that is 5 mm or more in diameter, usu-
:Ivwith irregular, fuzzy borders (Figure 1).2 Under oblique or lateral illumination, most
esions are slightly elevated and have a smooth or pebbled surface. Some have a central
zapule surrounded by a macular pigmented rim, creating a “fried-egg” appearance. Their
-igmentation is variegated shades of tan and brown. Some lesions have a characteristic
~=ddish hue and blanch with pressure under a glass microscope slide. Dysplastic nevi may
>e present anywhere on the skin, including the so-called doubly protected areas (breasts
:nd buttocks) and the scalp, but they are most common on the trunk, especially on the
zpper back.3 In preadolescent children who are members of a family with dysplastic
-evus—melanoma syndrome, dysplastic nevi may first appear on the scalp.4
Dysplastic nevi usually become clinically apparent at puberty or adolescence, but true

Zvsplastic nevi have been described in prepubertal children.!* The dysplastic nevi con-
=:nue to appear throughout life. Their number may vary greatly, from one to hundreds. In
-atients with multiple lesions, there is marked heterogeneity among lesions, resulting in
: highly characteristic clinical phenotype (Figure 2). Counts of dysplastic nevi are highly
-orrelated with total nevus counts (increasing as the total count increases), independent
:fa personal or family history of melanoma.s
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obtained from the two most clinically atypical nevi, the histologic concordance betweer.
the biopsy results was higher than would be expected on the basis of chance alone, sug-
gesting that melanocytic dysplasia is not randomly distributed but, rather, that some per-
sons appear to have a predisposition to melanocytic dysplasia.1®

Epidemiologic Characteristics

The estimated prevalence of clinically atypical nevi ranges from 7 percent to 18 percen:
in population-based samples,17:18 and the prevalence of histologic melanocytic dyspla-
sia is approximately 10 percent.19:20 The reported frequency of clinically atypical nev:
among patients with a history of melanoma is higher, ranging from 34 percent to 59 per-
cent.18:21-24 The variations in the estimates of prevalence probably reflect, at least in part.
the use of different diagnostic criteria in different studies. However, differences among
populations in sun exposure could also play a part.25 Dysplastic nevi also appear to be
more prevalent in younger populations (those less than 30 to 40 years of age) than in older
groups.3.8

Clinically atypical nevi may evolve from normal-appearing nevi or may be dysplastic
from their first appearance.2® As dynamic lesions, dysplastic nevi can become progres-
sively more or progressively less clinically atypical, but the majority either remain stable or
regress over time.5:27 New dysplastic nevi may develop after the age of 30 years.5

The predilection of atypical nevi for intermittently sun-exposed areas (especially the
trunk), their positive association with a history of painful sunburn (in which the pain
lasts more than two days) or blistering sunburn, and the finding that persons with clini-
cally atypical nevi often have sun-sensitive skin types suggest that the development of dys-
plastic nevi could relate to acute, intense sun exposure.318 Genetic factors also appear to
be important; an autosomal dominant mode of inheritance has been reported in families
with the dysplastic nevus—melanoma syndrome.8

Clinical Significance of Dysplastic Nevi

The clinical importance of dysplastic nevi lies in their association with the risk of melanoma.
This has been demonstrated in several cohort and case—control studies.?7-24:27-35 In most
of these studies, dysplastic nevi were defined according to clinical criteria, without histo-
logic confirmation.21-24,27,28,30-34 [ some studies, the presence of large nevi without other
atypical features was also found to be associated with an increased risk of melanoma.22.24.35
The age-adjusted incidence of melanoma is approximately 15 times as high among patients
with dysplastic nevi as among members of the general population (154 vs. 10 per 100,000
person-years, standardized to the population of Pennsylvania in 1985).31
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Therisk of melanoma in persons with dysplastic nevi increases with an increasing num-
¢ of nevi and in the presence of a personal or family history of melanoma.29-32:34 There
< 1 100-fold increase in the incidence of melanoma in patients who have previously had
=eianoma, a 200-fold increase in those with at least two family members with melanoma,
.=d a more than 1200-fold increase in those with both a personal and family history of
~2ianoma.3! In persons with a family history of melanoma, the incidence of melanoma
- 2ighly concentrated in family members with dysplastic nevi, although melanoma may
-ccur in those without this phenotype.28 The presence of dysplastic nevi is an independent
- sk factor for the development of multiple primary melanomas,28.36

Melanoma has been shown to occur both in and separate from preexisting nevi (com-
—on or dysplastic). In cohort studies of persons with dysplastic nevi, melanoma appears
-: arise in contiguity with dysplastic nevi in 44 to 80 percent of subjects,27:29:31,37 3 rate
=ach higher than that for melanoma in the general population.38:3% Currently, there are
-c published data on the extent to which the presence of histologic melanocytic dysplasia
sredicts melanoma independently of other risk factors for melanoma, such as clinically
irvpical nevi and the total number of nevi.

Dysplastic nevi may be confused with melanoma, both clinically and histologically.
= one study, lesions histologically diagnosed as dysplastic nevi by an expert panel were
:.agnosed by other pathologists as melanoma in 21 percent of the readings (in situ in 86
sercent of the cases), and thin or in situ melanomas were misdiagnosed as dysplastic nevi
=12 percent of the readings.4°

STRATEGIES AND EVIDENCE

Prophylactic Excision
secording to the available evidence, the clinical diagnosis of dysplastic nevi (or dysplastic
=evus syndrome) does not need to be confirmed histologically.21-24,27:28,30-34 Degpite the
~ecognized association between dysplastic nevi and the risk of melanoma, the majority of
Asplastic nevi will never progress to melanoma.2¢ The relatively low absolute risk that a
single dysplastic nevus will develop into melanoma is indicated by the following calcula-
-ions: in a population of 10 million inhabitants in which the incidence of melanoma is 10
ser 100,000 inhabitants per year, about 1 million people (10 percent of the population) will
zave one or more dysplastic nevi (with a mean of two such nevi). On the assumption that
20 percent of melanomas develop in contiguity with a dysplastic nevus, this calculation
_mplies that only 1 in 10,000 dysplastic nevi per year will progress to melanoma. These
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estimates underscore the argument that prophylactic excision of dysplastic nevi is unlike -
to be cost effective and might, in addition, give patients a false sense of security, since a-
increased risk of melanoma may remain after these nevi have been removed. Some ha:«
advocated the excision of dysplastic nevi that are difficult to follow because of their loc:-
tion; however, data are lacking to support this approach.2

Follow-up of Patients with Dysplastic Nevi

Melanoma of the skin offers the theoretical advantage of early detection by simple, nonir-
vasive investigation (examination of the skin), and therefore regular dermatologic exam:-
nations are commonly recommended for persons with dysplastic nevi. In several studies
monitoring by trained dermatologists, with follow-up schedules ranging from once ever.
three months to once a year, has been associated with high proportions of thin melano-
mas with a good prognosis,2%29:31,32,37 a]though those studies did not include contem-
poraneous control groups. Serial photographs have also been proposed as 2 method o
documenting changes in existing lesions or the development of new lesions.29:31:32,41 [ ;
historical, uncontrolled cohort study of patients with dysplastic nevi, 6 of 11 melanomas
were excised because of change, relative to base line, in a preexisting nevus (in 5 cases
or development of a new lesion (in 1 case) on serial photographs; only 2 of the 11 lesions
were diagnosed clinically as melanoma at the time of excision.31

Although close follow-up seems reasonable, it remains possible that close surveil-
lance may preferentially detect slow-growing tumors with a good prognosis. In addition.
it is uncertain whether the in situ melanomas (Clark level 1) detected by such surveil-
lance would have progressed to invasive melanoma if left in place. There are no prospec-
tive cohort studies comparing the survival of patients who are being closely monitored
with those who are not. Proposed benefits of close surveillance include the opportunity
to teach patients to identify suspicious lesions and possible improvements in the quality
of life resulting from the reassurance of regular expert skin examinations; however, there
are currently no data to support these possibilities.

Prospective studies have demonstrated that the risk of melanoma in members of fami-
lies affected by the dysplastic nevus—melanoma syndrome is considerable, with an esti-
mated cumulative risk of 49 percent for persons 10 to 50 years of age and 82 percent by
the age of 72 years?7; the benefit of close surveillance is likely to be higher among such
persons than among those with one or more dysplastic nevi but no family history of mela-
noma (which is the more frequent scenario). No studies have assessed the cost effective-
ness of surveillance programs for dysplastic nevi.
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¥f-Examination No randomized, controlled trials have assessed the value of self-exami-
-ztion of the skin. One study, which included 650 patients with melanoma, suggested a
scrvival benefit in patients who had performed self-examination of the skin, as compared
& :th those who had not, although the investigators emphasized that longer follow-up was
-e2ded to confirm a beneficial effect of self-examinations.42 In a survey of 816 patients
«:th melanoma, the habit of skin self-examination was associated with thinner melano-
—15.43 Since self-examination is relatively simple and inexpensive, it is routinely recom-
—2nded, despite the limited supporting data.

._lar Examination Patients with dysplastic nevi may have an increased risk of ocular
—elanoma.#4 In a case-control study involving 211 patients with ocular melanoma, 16
ercent had one or more dysplastic nevi, as compared with 7 percent of the controls (odds
-:tio, 24.1 [95 percent confidence interval, 4.8 to 119.8) among patients with four or more
:=vpical nevi).#* The estimated cumulative lifetime risk of eye melanoma in patients with
=2 dysplastic nevus phenotype is 1 in 200.44 A yearly ocular examination of patients
+.zh the dysplastic nevus syndrome has been recommended by some experts#5 but not by
"zhers.40

Genetic Screening

~2rm-line CDKN2A mutations (on chromosome 9p21) have been found in 20 to 40 percent
-~ tamilies in which at least three first-degree relatives are affected by melanoma.4” These
z=rm-line mutations were three times as likely to be found in family members affected by
-=e dysplastic nevus syndrome as in relatives who were unaffected; however, the presence
:- absence of the syndrome was not perfectly correlated with gene-carrier status.*3 Thus, a
_>nsortium recommended in a consensus statement that DNA testing not be performed in
-ersons with the dysplastic nevus syndrome (familial or not) unless it is in the context of a
-erined research program, since the implications for management are currently unclear.4”

AREAS OF UNCERTAINTY

Use of Sunscreens
~otal nevus counts have been found to be higher in children protected by sunscreens than
= those protected by clothing,4 and a recent study>© indicated that the use of broad-spec-
—um sunscreens was effective in reducing the development of nevi in white children with
~zckles. However, data are lacking on the relation between the use of sunscreens and
csplastic nevi, and itis not known whether the use of sunscreens reduces the risk of mela-
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GUIDELINES
Table 1 summarizes recommendations for the management of dysplastic nevi according
<0 two published sets of guidelines.5758

CONCLUSIONS AND RECOMMENDATIONS

When encountering a patient with clinically dysplastic nevi, as in the case described in
:he vignette, the physician should take a detailed personal history, including informa-
Jon on any history of skin or other cancer, prior excisions of nevi, episodes of sunburn,
and UV-radiation exposure (e.g., during childhood while residing in a sunny region) and
should ask whether any family members have or have had melanoma or dysplastic nevi.
All first-degree relatives should be encouraged to undergo a skin examination. During the
complete examination of the skin at base line (which should include examination of the
doubly protected areas and the scalp), the total number of nevi should be evaluated and
-he presence or absence of atypical nevi assessed.

Although the role of dermoscopy remains controversial, we use this technique to evalu-
ate lesions that look suspicious clinically, in particular to rule out the presence of non-
melanocytic pigmented lesions. A lesion should be excised if, after careful examination,
:he dermatologist believes that melanoma cannot be ruled out; in such cases, we excise
zhe lesion with a 2-mm margin. Prophylactic excision is not warranted for lesions diag-
aosed clinically as dysplastic nevi, since the probability that a single lesion will develop
:nto melanoma is very low and since excision does not clearly reduce the overall risk of
melanoma.

Patients should be educated about the risk of melanoma and should be advised to watch
‘or alarming signs (changes in a mole or findings according to the “ABCD” rule for mel-
anoma detection [asymmetry, border irregularity, color variation, or a diameter greater
-han 6 mm]). Avoidance of sun exposure during the hours of peak UV intensity (noon to
4 p.m.) and routine use of sun-protective clothing, sunglasses, and broad-spectrum sun-
screens (SPF 15 or higher) should be routinely advised.

Although data to guide follow-up are lacking, we follow patients with the use of serial,
standardized (digital), total-body photographs and close-up photographs of prominent
atypical nevi (with a ruler placed next to the nevus). We recommend reevaluation six
mnonths after the base-line examination and then once a year, or more frequent follow-up
Af there is a personal history of melanoma. Patients should be advised to request an ear-
der visit if they judge a newly appearing lesion to be suspicious or a change in an existing
‘esion to be suspicious, according to the information they have received.

This article first appeared in the December 4, 2003, issue of the New England Journal of Medicine.
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GENITAL CHLAMYDIAL INFECTIONS

Genital Chlamydial Infections

JEFFREY F. PEIPERT, M.D., M.P.H.

1 19-year-old woman visits her primary care provider for counseling about contraception.
she became sexually active one year previously and has had a new sexual partner for the
sast three months. Her partner currently uses a condom intermittently for contraception,
md she inquires about oral contraceptives. She reports no medical problems and is in
mod health. Her physical examination is unremarkable. Is testing for Chlamydia tracho-
matis indicated?

THE CLINICAL PROBLEM

~x hlamydia trachomatis is the most common bacterial cause of sexually transmitted
infections in the United States, responsible for an estimated 3 million new infec-
tions each year.12 The cost of care for untreated chlamydial infections and their

Y

.-mplications is estimated to exceed $2 billion annually.?

Clinical Presentation

-: many as 85 to 90 percent of C. trachomatis infections in men and women are asymp-
—matic.5 Asymptomatic infections can persist for several months.5 Despite the frequent
=sence of symptoms, at least one third of women have local signs of infection on exami-
-:zion.3 The two most commonly reported signs are mucopurulent discharge from the
==vix and hypertrophic cervical ectopy (Figure 1). Signs and symptoms in men include
_~thral discharge of mucopurulent or purulent material, dysuria, or urethral pruritus.

Clinical manifestations of C. trachomatis infections in women include acute urethral
-~ =drome, urethritis, bartholinitis, cervicitis, upper genital tract infection (endometritis,
< .pingo-oophoritis, or pelvic inflammatory disease), perihepatitis (Fitz-Hugh—Curtis
~=drome), and reactive arthritis.5 Symptoms depend on the site of infection. Infection of
=z urethra and lower genital tract may cause dysuria, abnormal vaginal discharge, or post-
21l bleeding, whereas infection of the upper genital tract (e.g., endometritis or salpingi-
-~ may be manifested as irregular uterine bleeding and abdominal or pelvic discomfort.
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Soth Reiter’s syndrome (urethritis, conjunctivitis, arthritis, and mucocutaneous lesions)
ind reactive tenosynovitis or arthritis (without the other components of Reiter’s syndrome)
save been associated with genital C. trachomatis infection.5 Infection with C. trachomatis is
ilso believed to be a cofactor for the transmission of human immunodeficiency virus in
~oth men and women.11

Epidemiology of Chlamydial Infections

The prevalence of chlamydia depends on the characteristics of the population studied.
xeported prevalence rates in the United States have ranged from 2 to 7 percent among
‘2male college students and 4 to 12 percent among women attending a family planning
-linic to 6 to 20 percent among men and women attending a clinic for sexually transmit-
:2d diseases or persons entering correctional facilities.5-12 In the United Kingdom, recent
Zata suggest that the rate of infection among young women exceeds 10 percent.*3 The
srevalence of C. trachomatis infection is highest in groups of persons who are the least
.kely to see a clinician. Prevalence rates have declined in geographic areas where screen-
.ng programs have been implemented.14

Risk factors for chlamydial infection in sexually active women include a young age (less
-han 25 years and, in particular, less than 20 years), intercourse at an early age, having
Tiore than one sexual partner, involvement with a new sexual partner, being unmarried,
slack race, a history of or coexistent sexually transmitted infection, cervical ectopy, and
nconsistent use of barrier contraceptive methods.15-16 Young age is the factor that is most
strongly associated with infection (relative risk among women younger than 25 years as
~ompared with older women, 2.0 to 3.5).17 This association is largely attributable to the
aigher level of sexual activity among younger women. Also, in younger women, the squa-
mnocolumnar junction of the cervix often lies well out on the ectocervix, forming a bright
-ed central zone of ectopic columnar epithelium called an ectropion (Figure 1); this ectopy
orovides a larger target area for chlamydial infection than is present in older women.18

STRATEGIES AND EVIDENCE

Screening
Screening in Women  There is good evidence that screening women who are at risk for
C trachomatis infection can prevent reproductive sequelae by reducing the rate of pelvic
_aflammatory disease.?> The strongest evidence supporting screening in women comes
“rom a large randomized trial of screening and treatment at a health maintenance orga-
sization in Seattle.19 Participants were unmarried, asymptomatic women (18 to 34 years
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of age) who were considered to have a high risk of C. trachomatis infection on the basis
of a scoring system that included as risk factors a young age (less than 25 years), black
race, nulligravidity, douching, and two or more sexual partners during the previous 12
months. By the end of the follow-up period, there were 9 verified cases of pelvic inflam-
matory disease in the screened group (8 per 10,000 woman-months of follow-up) and 33
cases in the usual-care group (18 per 10,000 woman-months; relative risk in the screened
group, 0.44; 95 percent confidence interval, 0.20 to 0.90). Long-term adverse outcomes of
chlamydial infection were not addressed in this study.

In addition, two ecologic studies (studies evaluating associations between types of
exposure and outcomes in populations rather than individual persons), conducted in Swe-
den, showed that the rates of both ectopic pregnancies and pelvic inflammatory disease
were reduced in communities after screening for chlamydial infection was adopted.20.21
However, it is possible that the lower prevalence of adverse outcomes in these studies was
due to factors other than screening, such as increased use of barrier contraceptives and
reductions in risk-taking behavior.

Although data from randomized trials of screening for chlamydial infection during
pregnancy are lacking, there is some evidence that screening high-risk women for C. tra-
chomatis during pregnancy can reduce the rate of adverse outcomes of pregnancy. Two
observational studies showed associations between the treatment of chlamydial infec-
tions during pregnancy and improved outcomes of pregnancy, including lower rates of
premature rupture of the membranes, low birth weight, births of infants who were small
for their gestational age, and neonatal death.22:23

Screening in Men  The U.S. Preventive Services Task Force found no direct evidence to de-
termine whether screening asymptomatic men is effective for reducing the incidence of
new infections in women, and it could not determine the balance of the harms and ben-
efits of screening men.15

Testing Methods The gold standard for the diagnosis of C. trachomatis infection was tradi-
tionally a culture of a swab from the endocervix in women or the urethra in men. How-
ever, the methodologic challenges of culturing this organism led to the development of
non—culture-based tests. Whereas early non—culture-based tests, including antigen-
detection tests and nonamplified nucleic acid hybridization, were limited by their failure
to detect a substantial proportion of infections,2* newer tests that amplify and detect C. tra-
chomatis—specific DNA or RNA sequences25 (including polymerase chain reaction, ligase
chain reaction, and transcription-mediated amplification of RNA) are substantially more
sensitive than the first-generation non-culture-based tests (80 to 91 percent, depending
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common clinical syndromes (nongonococcal urethritis in men and mucopurulent cervic:
tis in women). In a randomized trial, the efficacy of a seven-day course of doxycycline was
equivalent to that of a single dose of azithromycin; both resulted in cure rates of more tha:
95 percent among men and nonpregnant women,3° Sexual partners should be notified
examined, and treated for chlamydia and any other identified or suspected sexually trans-
mitted disease. Patients and their partners should be instructed to refrain from sexua.
intercourse until therapy is completed (specifically, until seven days after a single-dose
regimen or until the completion of 2 seven-day regimen).2

Infection during Pregnancy A Cochrane review of 11 randomized trials for the treatmen:
of chlamydia during pregnancy concluded that amoxicillin was as effective as oral eryth-
romycin.3! Several small trials comparing oral azithromycin with these therapies have
shown similar cure rates and acceptability for azithromycin.32,33

Pelvic Inflammatory Disease  Although pelvic inflammatory disease is thought to be a poly-
microbial infection, C. trachomatis is one of the more common pathogens involved. The
minimal criteria for a diagnosis of pelvic inflammatory disease include uterine—adnexai
tenderness or cervical-motion tenderness.? Some studies suggest that atypical presenta-
tions of pelvic inflammatory disease, including discomfort without appreciable tender-
ness, abnormal uterine bleeding, and abnormal vaginal discharge, are often associated
with infection and inflammation in the upper genital tract (i.e., endometritis and sal-
pingitis).3435 Chlamydial pelvic inflammatory disease tends to have a more insidious
onset than pelvic inflammatory disease caused by N. gonorrhoeae or other more virulent
organisms. However, the damage to the fallopian tube can be as great or greater with
chlamydia, especially with repeated infections.3¢

Because of the risks of infertility and other sequelae of pelvic inflammatory disease, cli-
nicians should have a low threshold for the prompt institution of treatment in women who
are at risk for chlamydial infection. The delay of antibiotic therapy is associated with an
increased risk of adverse outcomes.3” The PID [Pelvic Inflammatory Disease) Evaluation
and Clinical Health (PEACH) study, a randomized trial comparing inpatient therapy con-
sisting of cefoxitin and doxycycline with similar outpatient therapy, demonstrated that
outpatient therapy for uncomplicated pelvic inflammatory disease (without tubo-ovarian
abscess or severe illness) was as effective as intravenous inpatient therapy in terms of fer-
tility and other long-term health outcomes, including the prevention of ectopic pregnancy
and chronic pelvic pain.38
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AREAS OF UNCERTAINTY

There continues to be uncertainty regarding whom to screen and how frequently to do so.
There is little evidence of the effectiveness of screening in asymptomatic women who are
not in high-risk groups.15 Screening on the basis of age (less than 25 years) appears to
be effective even in areas where the prevalence of chlamydial infection is low to moderate
(3 to 6 percent). In a longitudinal cohort study of screening in 3202 high-risk, inner-city
voung women, chlamydial infection was detected in 24.1 percent; the median time to new
infection was slightly more than 7 months, and the median time to a repeated positive test
was 6.3 months. On the basis of these results, it was recommended that all young, sexually
active women be screened every six months.39 It is unclear, however, whether these find-
ings can be generalized to populations with a lower prevalence of infection.

Level I evidence (from randomized trials) is also lacking regarding the effectiveness
of the screening and treatment of pregnant women in populations with a low prevalence
of chlamydial infection. In addition, the balance of benefits and harms (including false-
positive test results and the inappropriate use of antibiotics) has not been assessed.15

Given the high prevalence of asymptomatic infections in the population, some experts
advocate for the routine screening of young men as the next important step toward reduced
rates of infections and complications.4%41 Although there is strong evidence that treat-
ment can eradicate C. trachomatis infection in men, there are no studies demonstrating that
the screening of asymptomatic men can reduce the rates of acute infection and adverse
outcomes in men or in women. Cost-effectiveness analyses have suggested that there is an
economic benefit to society of screening for C. trachomatis, as compared with not screen-
ing, in high-risk women.42:43 However, the cost effectiveness of the screening of men and
low-risk women is debatable and will depend on the prevalence of infections, the ease
and cost of specimen collection, the cost of testing, the characteristics of the diagnostic
tests (e.g., their sensitivity and specificity), and the short- and long-term adverse out-
comes that are prevented. Additional research is needed to determine the optimal interval
between screenings and to compare the universal screening of all sexually active women
younger than 25 years of age with screening based on the presence of additional risk fac-
tors in populations with a range of prevalence rates.

It remains uncertain whether the routine use of urine specimens or specimens collected
by patients would improve compliance with testing and treatment. Also, it is unclear
whether the empirical treatment of the sexual partners of patients with chlamydial infec-
tions is preferable to the screening of these partners. Some experts suggest that providing
patients with prescriptions for empirical treatment to deliver to their sexual partners will
reduce the rate of reinfection,*4 but this hypothesis remains unproven. In a recent trial in
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All groups suggest that clinicians screen routinely for C. trachomatis in all sexually active
women less than 25 years of age and in other asymptomatic women who are at increased
-isk for infection.

CONCLUSIONS AND RECOMMENDATIONS

screening for C. trachomatis infection is indicated in sexually active women with risk fac-
-ors for this infection, including an age of less than 25 years, inconsistent use of barrier
contraceptives, a new sexual partner, more than one sexual partner, cervical ectopy, and a
history of or coexisting sexually transmitted disease. The patient described in the vignette
has some of these risk factors. Electing not to screen her would place her atrisk for adverse
outcomes, including ascending infection (pelvic inflammatory disease) and infertility,
chronic pelvic pain, and ectopic pregnancy. Annual screening is reasonable, although more
‘requent testing may be indicated in areas of high prevalence or in women with several risk
ractors. Information on prevalence (the rates of positive tests) can often be obtained from
microbiology laboratories. The use of barrier contraception (e.g., condoms) as a method
of prevention should be discussed with all patients. If a screening test is positive for
C. trachomatis, I would treat the patient with doxycycline or azithromycin. Retesting (a “test
of cure”) after treatment with recommended regimens is not indicated unless compliance
is in question, symptoms are present, or reinfection is suspected.2 Rescreening for chla-
mydia is recommended when patients present for care within 12 months after a positive
test.?

The timely treatment of the patient’s sexual partners is also essential in order to reduce
the risk of reinfection. The sexual partners should be evaluated, tested, and treated if
they have had sexual contact with the patient during the 60 days preceding the diagnosis.
Treatment for sexual partners that is delivered by the patient for the prevention of repeated
infection has efficacy similar to that of self-referral and is a reasonable approach.

Supported in part by a Midcareer Investigator Award in Women's Health Research from
the National Institute of Child Health and Human Development (K24 HD01298-03).

This article first appeared in the December 18, 2003, issue of the New England Journal of Medicine.
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PREVENTION OF HEPATITIS A WITH THE HEPATITIS A VACCINE

Prevention of Hepatitis A
with the Hepatitis A Vaccine

ALLEN S. CRAIG, M.D., AND WILLIAM SCHAFFNER, M.D.

A 34-year-old man presented to the emergency department two weeks after returning
from a trip to India, reporting a six-day history of anorexia, vomiting, malaise, fatigue,
and dark urine. His alanine aminotransferase level was 7330 U per liter, the bilirubin level
was 8 mg per deciliter (137 pumol per liter), and a test of the serum for hepatitis A IgM anti-
bodies was positive. He was admitted for observation and hydration. Should he have been
vaccinated against hepatitis A before his departure, and should his household contacts
receive vaccine?

THE CLINICAL AND PUBLIC HEALTH PROBLEMS

he hepatitis A virus occurs throughout the world, and humans are thought to be
its principal host.! The virus replicates in the liver and is transported through the
bile to the stool, where it is shed beginning one to three weeks before the onset
of illness and continuing for a week or more after the onset of jaundice. The virus is trans-
mitted from person to person through the fecal—oral route and through the ingestion of
contaminated food or drink. Although more than 75 percent of adults with hepatitis A
infection have symptoms,2 70 percent of infections in children younger than six years of
age are asymptomatic. These biologic characteristics contribute to the stealthy and effi-
cient spread of the virus. The virus is spread easily from asymptomatic young children to
other young children and to adult contacts. Young children are thus considered to be a
principal reservoir and the dominant source of transmission in the community. The virus
may also be transmitted by adults before symptoms occur, given that the virus appears in
the stool substantially before the onset of illness. Thus, the source of a patient’s infection
often remains unknown.
After an average incubation period of 28 days (range, 15 to 50), an illness character-
ized by nausea, abdominal pain, fever, fatigue, dark urine, and jaundice occurs. Although
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common belief, outbreaks of hepatitis A associated with restaurants are infrequent®; their
notoriety probably stems from the extensive publicity surrounding these events.

There have been cyclic communitywide outbreaks of hepatitis A every 5 to 10 years in
the United States for decades. More than 10,000 cases were reported in this country in
2001.7 The actual number of cases of hepatitis A was probably 5 times that reported, and
the number of new asymptomatic infections was probably 10 times the number of reported
symptomatic cases. The incidence is highest in the western states and among persons 5 to
39 years of age.® One third of the U.S. population has serologic evidence of previous hepa-
titis A infection, with a prevalence ranging from 9 percent among children 6 to 11 years of
age to 75 percent among persons 70 years of age or older.®

Periodic community epidemics notwithstanding, the rates of hepatitis A infection in
the United States have been decreasing gradually during the past several decades (Figure
1). This decrease probably reflects advances in hygiene, including improved water sup-
plies, enhanced sewage disposal, reduced crowding, augmented food safety, and other
factors. The use of hepatitis A vaccine since 1995 in many communities where the rate of
infection had been high has most likely accelerated this downward trend. Rates of hepati-
tis A infection are similar in Europe and in most developed countries. In developing coun-
tries, nearly all people have had hepatitis A infection by early adulthood.®

STRATEGIES AND EVIDENCE
Two biologic products, hepatitis A vaccine and immune globulin, have been used success-
fully to prevent hepatitis A infection.

Hepatitis A Vaccine

In the mid-1990s two formalin-inactivated hepatitis A virus vaccines were licensed by the
Food and Drug Administration (FDA) for use in preventing disease in persons two years of
age or older. Both vaccines are highly immunogenic; neutralizing antibodies are present
in more than 94 percent of vaccinees one month after the first dose has been given, and
essentially all recipients have a response after the second dose.1°-12 Two large efficacy
trials were conducted, one in Thai villages and the other in a religious community in New
York, all of which had sustained high rates of transmission of hepatitis A. Vaccination
efficacy rates of 94 to 100 percent were recorded in these challenging circumstances.13.14
The available data suggest that the vaccine is less immunogenic in patients with chronic
liver disease (seroconversion rate, 93 percent),5-1¢ immunocompromised persons (88
percent),? and transplant recipients (26 percent).'® The immunogenicity also appears to
be lower in the elderly (65 percent).1®
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dose is given in a three-dose schedule at 0, 1, and 6 months (Table 1). Studies suggest tha:
the combination vaccine is highly immunogenic in children 1 to 15 years of age.?”

Strategies for the Use of Hepatitis A Vaccine
One strategy is to immunize people who are recognized to be at high risk for hepatitis A.
in order to protect them. Vaccination should be offered to all high-risk persons two years
of age or older (Table 2).6 Such an approach, however, would be expected to have only
a marginal effect on the occurrence of disease nationwide, because most persons who
become infected with hepatitis A do not have identifiable risk factors.4

In addition to protecting the individual vaccinee, immunization has the public health goal
of protecting the entire community. The achievement of this goal requires interruption of
the transmission of the hepatitis A virus, which extends protection to immunocompromised
persons (who have an insufficient response to the vaccine and who may be at particular risk
for severe disease) and to persons who, for whatever reason, have not been immunized. The
effectiveness of immunization strategies is also influenced by practical realities, such as the
acceptance of the vaccine by the public and providers, competing priorities, and costs.

An initial approach to protecting the community involved the use of hepatitis A vac-
cine during large community outbreaks. Although small outbreaks in rural communities
could be aborted by use of hepatitis A vaccine,2® the strategy was less successful for epi-
demics occurring in larger urban centers,29-31 reflecting the difficulty of attaining high
rates of vaccine coverage in the target population. Moreover, by the time mass vaccination
campaigns were initiated in urban centers, the outbreaks had begun to wane.

These experiences led to a shift in strategy to classic preexposure prevention: the areas
of the country with the highest rates of cases were identified, and routine childhood
immunization against hepatitis A was recommended in the identified communities. The
intent was to reduce the rates of hepatitis A infection and disease among immunized chil-
dren and — because children had been the primary sources of the spread of hepatitis A
virus in these settings — to curtail the transmission of the virus and the incidence of dis-
ease among older children and adults through a herd-immunity effect. The introduction
of routine immunization of young children in selected areas with high rates of infection,
including a California county,32 a community in New York,33 and Indian reservations,34
has demonstrated that universal childhood immunization against hepatitis A is feasible
and that it can be sustained. Furthermore, after the introduction of hepatitis A vaccine
in these communities, the incidence of disease rapidly decreased to rates that were simi-
lar to the national average or even lower. As anticipated, the rates of disease were also
reduced among older persons who were not targeted for immunization.35 It is likely thata
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szstained reduction in the national incidence of hepatitis A will require universal routine
Timunization, just as the elimination of measles and other diseases has been achieved by
=eans of childhood vaccination.

Immune Globulin for Passive Immunoprophylaxis

“mimune globulin is a preparation of concentrated antibodies derived from pooled human
siasma. In 1945, Stokes and Neefe demonstrated thatimmune globulin provided protection
:gainst illness among children at a summer camp who had been exposed to hepatitis A.36
since then, immune globulin has been used widely for postexposure prophylaxis. The
:dministration of a dose of 0.02 ml per kilogram of body weight intramuscularly in the
zluteus within the first two weeks after exposure prevents disease in more than 85 per-
-ent of persons.3” Prophylaxis given later during the incubation period may not prevent
Zisease entirely but does result in reductions in the severity of symptoms and the duration
ofillness.26 There is no need to perform serologic testing for antibody against hepatitis A
sefore administering immune globulin.

Immune globulin remains an effective intervention for preventing the transmission
of hepatitis A to family members and other close contacts of patients who have recently
secome ill. Immune globulin has also been used widely for preexposure prophylaxis in
sersons planning short-term or long-term travel to developing countries, as well as in
persons exposed to food prepared by someone who was infected with hepatitis A. The use
of immune globulin in travelers has been largely superceded by the use of hepatitis A vac-
cine, except when the traveler’s departure is imminent and immediate protection must be
orovided or the traveler is younger than two years of age (Table 2), or possibly when the
traveler is pregnant. The most common adverse event is pain at the injection site,

AREAS OF UNCERTAINTY
Although experience has been limited, hepatitis A vaccination appears likely to provide
long-term protection. Follow-up five to six years after vaccination has demonstrated pro-
tective levels of antibody,33 and clinical efficacy has been maintained for seven to nine
vears.33,39 Models based on the kinetics of antibody against hepatitis A virus suggest that
immunity will persist for at least 20 years, without the need for periodic boosters.38-42
The question of whether hepatitis A vaccine can be used for postexposure prophylaxis
is unresolved. One study suggests that it may be effective when given after exposure,*3
but this study was small and did not involve a comparison with immune globulin, and its
observations remain unconfirmed.
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Fulminant infection may develop in patients with chronic liver disease if they are
exposed to hepatitis A virus. There has been some debate about the cost effectiveness of
hepatitis A vaccination in this population.44-47 We believe that hepatitis A vaccine should
be given to persons who have evidence of chronic liver disease and those who are awaiting
or have received a liver transplant; these groups are at high risk for complications from z
superimposed insult to the liver.

Although the FDA has approved these vaccines only for use one month or more before
international travel, the vaccine is protective in most persons two weeks after the admin-
istration of the first dose, and many travel clinics administer it up to two weeks before
departure.48

GUIDELINES

The Advisory Committee on Immunization Practices of the CDC® recommends the vacci-
nation of high-risk persons two years of age or older, as outlined in Table 2. The advisory
committee also recommends the routine immunization of all children in states or coun-
ties with high rates of infection, beginning at two years of age. The cases of hepatitis A
reported in the 11 states that have high infection rates, most of which are in the West,
accounted for half the total number of cases in the United States between 1987 and 1997,
yet these states contained only 22 percent of the U.S. population (Table 2).6

CONCLUSIONS AND RECOMMENDATIONS
The patient described in the vignette clearly should have been vaccinated when he was
planning his journey to a country that is known to have a high rate of hepatitis A. His fam-
ily members should now receive immune globulin as postexposure prophylaxis against
infection. The new ¢ombination hepatitis A-hepatitis B vaccine is an option for adults
who are atrisk for either infection and have not previously been vaccinated.

Routine vaccination is currently recommended for all young children in states with
high rates of hepatitis A infection. Nevertheless, large community-wide outbreaks of
hepatitis A continue to occur throughout the United States, with consequent disrup-
tion, hospitalizations, and deaths. Although it is not current policy, we propose that the
universal vaccination of children for hepatitis A be extended to the entire United States,
starting at two years of age, with catch-up immunization for all older children through
adolescence.49:50

This article first appeared in the January 29, 2004, issue of the New England Journal of Medicine.
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CELLULITIS

Cellulitis

MORTON N. SWARTZ, M.D.

An otherwise healthy 40-year-old man felt feverish and noted pain and redness over the
dorsum of his foot. Tender edema and erythema extended up the pretibial area. Fissures
were present between the toes. What diagnostic procedures and treatment are indicated?

THE CLINICAL PROBLEM

ellulitis is an acute, spreading pyogenic inflammation of the dermis and subcu-

taneous tissue, usually complicating a wound, ulcer, or dermatosis. The area,

usually on the leg, is tender, warm, erythematous, and swollen. It lacks sharp
demarcation from uninvolved skin. Erysipelas is a superficial cellulitis with prominent
lymphatic involvement, presenting with an indurated, “peau d’orange” appearance with a
raised border that is demarcated from normal skin. The distinctive features, including the
anatomical location of cellulitis and the patient’s medical and exposure history, should
guide appropriate antibiotic therapy (Table 1).

Anatomical Features
Periorbital cellulitis involves the eyelid and periocular tissues anterior to the orbital sep-
tum. Periorbital cellulitis should be distinguished from orbital cellulitis because of the
potential complications of the latter: decreased ocular motility, decreased visual acuity,
and cavernous-sinus thrombosis.

Before young children began to be immunized with conjugated Haemophilus influenzae
type b vaccine, buccal cellulitis due to H. influenzae type b was responsible for up to 25
percent of cases of facial cellulitis in children 3 to 24 months of age; now such cellulitis is
rare. Infection originates in the upper respiratory tract.

Perianal cellulitis occurs mainly in young children and is generally caused by group
A streptococci.l Manifestations include perianal pruritus and erythema, anal fissures,
purulent secretions, and rectal bleeding.
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“seudomonas aeruginosa bacteremia in patients with neutropenia. In immunocompromised
~ersons, less common opportunistic pathogens (e.g., Helicobacter cinaedi in patients with
-uman immunodeficiency virus infection; Cryptococcus neoformans; and fusarium, proteus,
ind pseudomonas species) have also been associated with bloodborne cellulitis.15-17

Differential Diagnosis
The differential diagnosis of cellulitis is summarized in Table 2. Soft-tissue infections
-hat resemble cellulitis must be distinguished from it, since the management of necrotiz-
.ng fasciitis or gas gangrene requires extensive débridement. The diagnosis of necrotizing
“asciitis can be established definitively only by direct examination on surgery or by biopsy
with frozen section.23,24

STRATEGIES AND EVIDENCE

Diagnostic Studies

Cultures of Aspirates and Lesions The diagnosis of cellulitis is generally based on the
morphologic features of the lesion and the clinical setting. Culture of needle aspirates is
not indicated in routine care. However, data from five series using needle aspiration have
elucidated common pathogens. Among 284 patients, a likely pathogen was identified in
29 percent.25-3¢ Of 86 isolates, only 3 represented mixed cultures. Gram-positive micro-
organisms (mainly Staphylococcus aureus, group A or B streptococci, viridans streptococci,
and Enterococcus faecalis) accounted for 79 percent of cases; the remainder were caused by
gram-negative bacilli (Enterobacteriaceae, H. influenzae, Pasteurella multocida, P. aeruginosa,
and acinetobacter species). A small study in children demonstrated higher yields when
needle aspirates were obtained from the point of maximal inflammation than when they
were obtained from the leading edge.3°

In two small studies, the yield of punch biopsies was slightly better than that of nee-
dle aspirates,27:29 and the biopsies revealed the presence of gram-positive bacteria in all
but one case (S. aureus alone in 50 percent of cases, and either group A streptococi alone
or S. aureus with other gram-positive organisms in most of the remainder). Cultures of
ulcers and abrasions in areas contiguous to those with cellulitis have similarly revealed
the presence of S. aureus, group A streptococci, or both in the majority of cases.28 These
data indicate that antimicrobial therapy for cellulitis in immunocompetent hosts should
be focused primarily on gram-positive cocci.

Broader coverage is warranted in patients with diabetes. Among 96 leg-threatening
foot infections (including cellulitis) in patients with diabetes, the main potential patho-
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=s ‘ound a relevant isolate, mainly group A or group G streptococci (but also S. aureus and
~Inificus), in only 2 percent,32 indicating that blood cultures were not likely to be cost
~>=ctive for most patients with cellulitis.

‘n contrast, blood cultures are indicated in patients who have cellulitis superimposed
;¢ ivmphedema. In a study involving 10 such patients, 3 had positive blood cultures (all
=oa-group A streptococci).® This high prevalence of bacteremia may be attributable to
e preexisting lymphedema and the infecting bacterial species. Blood cultures are also
«:rranted in patients with buccal or periorbital cellulitis, in patients in whom a salt-water
:¢ frresh-water source of infection is likely (Table 3), and in patients with chills and high
=ver, which suggest bacteremia.

“:diology Radiologic examination is unnecessary in most cases of cellulitis. Plain-film
-:diography and computed tomography (CT) are of value, however, when the clinical set-
* ng suggests a subjacent osteomyelitis. When it is difficult to differentiate cellulitis from
-=crotizing fasciitis, magnetic resonance imaging (MRI) may be helpful, although surgi-
.zl exploration for a definitive diagnosis should not be delayed when the latter condition
- suspected.24 In a study involving 17 patients with suspected necrotizing fasciitis, 11
.ases were ultimately confirmed to be necrotizing fasciitis (at surgery or, in 1 case, on
:Jtopsy), and 6 were confirmed to be cellulitis on the basis of the clinical course33; on
“IR1, all 11 cases of necrotizing fasciitis were identified (100 percent sensitivity), but 1 of
:he 6 cases of cellulitis was misdiagnosed (for a specificity of 86 percent). The criteria for
dentifying necrotizing fasciitis on MRI include the involvement of deep fasciae, as evi-
denced by fluid collection, thickening, and enhancement with contrast material.
Ultrasonography and CT are of less value in distinguishing necrotizing fasciitis from
cellulitis, but ultrasonography can be helpful in detecting the subcutaneous accumula-
tion of pus as a complication of cellulitis and can aid in guiding aspiration.34 Gallium-67
scintillography may aid in the detection of cellulitis superimposed on recently increasing,
chronic lymphedema of a limb.35

Antimicrobial Treatment
Because most cases of cellulitis are caused by streptococci and S. aureus, beta-lactam anti-
biotics with activity against penicillinase-producing S. aureus are the usual drugs of choice.
Initial treatment should be given by the intravenous route in the hospital if the lesion is
spreading rapidly, if the systemic response is prominent (e.g., chills and a fever, with tem-
peratures of 100.5°F [37.8°C] or higher), or if there are clinically significant coexisting
conditions (such as immunocompromise, neutropenia, asplenia, preexisting edema, cir-
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.rd abscesses rather than cellulitis and that, since the time of the study, the fluoroqui-
anone resistance of S. aureus, the predominant pathogen isolated, has increased. More
~=cently, oral moxifloxacin (400 mg once daily) has been shown to be as effective (84
zescent) as oral cephalexin (500 mg three times a day) in the treatment of uncomplicated
-«:n and soft-tissue infections.4°
In a randomized, open-label trial of treatment of “complicated” skin and skin-structure
=zections in which high-dose levofloxacin (750 mg intravenously once daily) was com-
~ared with ticarcillin—clavulanate (3.1 g intravenously every four to six hours), therapeutic
s3uivalence was demonstrated (success rates of 84 percent and 80 percent, respectively).4!
=owever, cellulitis (as a complication of preexisting skin lesions, immunosuppression, or
ascular insufficiency) accounted for only 7 percent of the 399 skin infections. Linezolid
200 mg intravenously every 12 hours) has been compared with oxacillin (2 g intravenously
=ery6 hours) in arandomized, double-blind trial of treatment of complicated skin and soft-
zssue infections in 819 hospitalized adults,42 44 percent of whom had cellulitis. The cure
-ates were 89 percent for linezolid and 86 percent for oxacillin. Clinically relevant patho-
zens isolated from contiguous sites included S. aureus (in 35 percent), group A streptococci
in 11 percent), and group B streptococci (in 27 percent), but infections due to methicillin-
cesistant S. qureus were excluded. A trial comparing linezolid and vancomycin in the treat-
ment of adults with methicillin-resistant S. aureus infections, including 175 skin and soft-
zissue infections,*3 found similar cure rates (79 percent with linezolid and 73 percent with
vancomycin), but cellulitis accounted for only 13 percent of these infections.

Ancillary Measures

The local care of cellulitis involves the elevation and immobilization of the involved limb
to reduce swelling and cool sterile saline dressings to remove purulence from any open
lesion. Interdigital dermatophytic infections should be treated with a topical antifungal
agentuntil they have been cleared. Such lesions may provide ingress for infecting bacteria.
Several classes of topical antifungal agents are effective in clearing up fungal infection
when applied one to two times daily; these include imidazoles (clotrimazole and micon-
azole), allylamines (terbinafine), and substituted pyridones (ciclopirox olamine).44
Observational data suggest that after the successful treatment of such dermatophytic
infections, the subsequent prompt use of topical antifungal agents at the earliest evidence
of recurrence (or prophylactic application once or twice per week) will reduce the risk of
recurrences of cellulitis.

Patients with peripheral edema are predisposed to recurrent cellulitis. Support stock-
ings, good skin hygiene, and prompt treatment of tinea pedis can prevent recurrences.
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In patients who, despite these measures, continue to have frequent episodes of cellulits
or erysipelas, the prophylactic use of penicillin G (250 to 500 mg orally twice daily) ma:
prevent additional episodes; if the patient is allergic to penicillin, erythromycin (250 mg
orally once or twice daily) may be used.

AREAS OF UNCERTAINTY

A variety of antimicrobial agents have been used to treat cellulitis because of their spec-
trum of action against likely causative organisms and have been approved by the Food an¢
Drug Administration for use in skin and soft-tissue infections. However, such approva:
is often based on clinical studies of heterogeneous collections of cutaneous infections
(including infected ulcers, abscesses, and wound infections); in some studies, cellulitis
accounts for a minority of the infections.39:43

Most studies of cellulitis have involved patients with serious infections. Studies are
needed to determine specific criteria that define the types of mild cases that are highly
likely to respond to oral antibiotics administered at home. Penicillinase-resistant penicil-
lins and cephalosporins have been used because most community-acquired pathogens
causing cellulitis (streptococci and S. aureus) are susceptible to methicillin. However, the
rate of community-acquired methicillin-resistant S. aureus infections in patients without
identified risk factors appears to be increasing. In a rural Native American community, 55
percent of 112 isolates of S. aureus were methicillin-resistant, and 74 percent of these cases
were community-acquired; the risk factors did not differ from those in patients with com-
munity-acquired methicillin-susceptible strains.*5 It remains uncertain how this change
in resistance patterns will affect the management of cellulitis.6

Although there is a rationale for the empirical prophylactic use of penicillin to prevent
recurrences of cellulitis in patients with multiple previous episodes, the results of effi-
cacy studies have been conflicting. In a study of prophylaxis with monthly intramuscular
doses of penicillin G benzathine (1.2 million units) after treatment for an acute episode
of streptococcal cellulitis in the lower leg, such prophylaxis reduced the rate of recurrence
from 17 percentto 0 (0 0f 11) among patients who did not have predisposing factors, but it
failed to prevent recurrence in those who had such predisposing factors as lymphedema (4
of 20 cases).4” Whether it would be more effective to shorten the interval between doses to
two or three weeks or to increase the dose is not known. Long-term erythromycin therapy
(250 mg orally twice daily for 18 months) has been used to prevent recurrences in patients
with a history of two or more episodes of cellulitis or erysipelas.#® Episodes did not occur
in 16 treated patients, whereas 8 of 16 controls had one or more recurrences.
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GUIDELINES
Suidelines for the treatment of skin and soft-tissue infections (including cellulitis) are
seing prepared by the Infectious Diseases Society of America.

SUMMARY AND RECOMMENDATIONS

Cellulitis is a clinical diagnosis based on the spreading involvement of skin and subcuta-
aeous tissues with erythema, swelling, and local tenderness, accompanied by fever and
malaise. The approach to therapy involves the identification of the likely source as either
iocal (secondary to abrasion or ulcer or due to another exposure, such as an animal bite
or seawater, which implicates particular bacterial species — P. multocida and V. vulnificus,
respectively) or an uncommon bacteremic spread of infection. Distinctive features of the
patient (such as the presence of diabetes or immunocompromise) or anatomical sites
should also be considered in treatment decisions. Streptococci (groups A, G, and B) and
S. aureus are the most frequently isolated bacterial species.

Initial empirical antimicrobial treatment for moderate or severe cellulitis in a patient
such as the one described in the vignette would thus consist of an intravenous cephalosporin
{cefazolin or ceftriaxone) or nafcillin (vancomycin in patients with an allergy to penicillin),
followed by dicloxacillin or an oral cephalosporin, generally for a course of 7 to 14 days. In
patients with recurrent cellulitis of the leg, any fissures in the interdigital spaces caused by
epidermophytosis should be treated with topical antifungal agents in order to prevent recur-
rences. Daily prophylaxis with oral penicillin G (or amoxicillin) should be considered for
patients who have had more than two episodes of cellulitis at the same site.

This article first appeared in the February 26, 2004, issue of the New England Journal of Medicine.
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tions due to CA-MRSA have occurred among prison inmates, members of football teams
children in daycare centers, users of parenteral illicit drugs, and the homeless.!? In ad¢ -
tion, CA-MRSA has been recognized as a cause of necrotizing fasciitis in Los Angeles.* .=
surveillance in three areas (Baltimore, Atlanta, and 12 hospitals in Minnesota), 8 to 2:
percent of all MRSA isolates from infections were CA-MRSA, and 77 percent of those wers
from skin and soft-tissue infections.® Antimicrobial susceptibilities of these isolates di=
fered from those of hospital-associated methicillin-resistant S. aureus (HA-MRSA) that ha:
been carried into the community; community-acquired isolates were more often suscep-
tible to commonly used antimicrobials than HA-MRSA isolates: community-acquired isc-
lates were susceptible to clindamycin (87 percent), rifampin (98 percent), trimethoprim-
sulfamethoxazole (97 percent), tetracycline (88 percent), ciprofloxacin (65 percent).
vancomycin (100 percent), and linezolid (96 percent).

Initial antimicrobial treatment for the usual case of community-acquired cellulitis typi-
cally remains a drug like cefazolin since the microbial etiology still is likely to be strep-
tococcal or a methicillin-susceptible S. aureus strain. However, the presence of CA-MRSA
in an associated skin lesion (infected ulcer, abscess) might furnish a rationale for use of
an antimicrobial such as clindamycin or trimethoprim-sulfamethoxazole, provided the
severity of the process does not warrant use of vancomycin or linezolid. If clindamycin is
used, the S. qureus strain should be tested for inducible clindamycin resistance.
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Asymptomatic Primary Hyperparathyroidism

JOHN P. BILEZIKIAN, M.D., AND SHONNI J. SILVERBERG, M.D.

A 60-year-old woman is noted incidentally to have a calcium level of 10.8 mg per deciliter

2.70 mmol per liter; normal range, 8.4 to 10.2 mg per deciliter [2.10 to 2.55 mmol per
‘iter]). The parathyroid hormone level, as measured on immunoradiometric assay, is 84 pg
per milliliter (normal range, 10 to 65). She has never had a kidney stone or a fracture, and
she feels well. Her urinary calcium excretion is normal. Her bone density is within 0.5 SD
of the peak bone mass at the lumbar spine and the hip and is 1.0 SD below the peak bone
mass at the forearm. How should her case be managed?

THE CLINICAL PROBLEM

or the first 40 years after its recognition as a clinical entity, primary hyperpara-

-+ thyroidism was a symptomatic disorder in which kidney stones and bone disease

... werecommon.!2 Management was straightforward, since parathyroidectomy was

always indicated. The advent of a multichannel biochemical screening test in the early

1970s ushered in the era of asymptomatic primary hyperparathyroidism, and the inci-
dence of this disorder increased by a factor of four to five.3:4

In patients with asymptomatic primary hyperparathyroidism, the serum calcium con-
centration is elevated, but usually only to within 1 mg per deciliter above the upper limit
of normal (10.2 mg per deciliter). The parathyroid hormone level, measured by means of
immunoradiometric assay, is usually 1.5 to 2.0 times the upper limit of normal (65 pg per
milliliter), although it may be inappropriately “normal.” Hypophosphatemia and hyper-
chloremia, which were common among patients with symptomatic disease, are uncom-
mon among patients with asymptomatic disease. The 24-hour urinary calcium excretion
tends to be near the upper limit of normal.

Although radiography almost never shows skeletal involvement, bone densitometry
typically does. As measured on dual-energy x-ray absorptiometry, the greatest reduction
in bone density is at the distal third of the radius, a site composed predominantly of corti-
cal bone that is vulnerable to the catabolic actions of parathyroid hormone. The hip and
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the lumbar spine, sites where bone becomes progressively more cancellous, show smalle:
reductions.5 This pattern of bone loss differs from the usual pattern of the early post-
menopausal years, when cancellous bone of the lumbar spine is lost preferentially. Bu:
in estrogen-deficient postmenopausal women with primary hyperparathyroidism, bone
density at the lumbar spine is generally well preserved, emphasizing a protective effect of
parathyroid hormone against the loss of cancellous bone. Recent trials showing improvec
bone density at the lumbar spine in postmenopausal women with osteoporosis who were
treated with intermittent low-dose parathyroid hormone have confirmed its anabolic
potential.® However, occasionally, patients with primary hyperparathyroidism do have
bone loss at the lumbar spine.”-9

Approximately 20 percent of patients are symptomatic, with kidney stones, overt bone
disease, or proximal neuromuscular weakness.1%:11 Some patients do report weakness,
easy fatigability, intellectual weariness, and even depression.12:13 Since these symptoms
are nonspecific and are hard to attribute to primary hyperparathyroidism in particular.
they do not enter prominently into decisions regarding surgery, nor do they necessarily
define patients as symptomatic. When the calcium level exceeds 12 mg per deciliter (3.0
mmol per liter), such nonspecific problems are more likely to be related to primary hyper-
parathyroidism.

A less common presentation of asymptomatic primary hyperparathyroidism is charac-
terized by a normal serum calcium level but an elevated parathyroid hormone level. This
condition is typically identified during an evaluation of skeletal health. The diagnosis is
made when there is no apparent cause of secondary elevations of the parathyroid hormone
level and the serum 25-hydroxyvitamin D level is not below the lower limit of the physi-
ologically normal range (i.e., is above 20 ng per milliliter). This normocalcemic variant
may represent the earliest manifestation of primary hyperparathyroidism.4

Although asymptomatic primary hyperparathyroidism commonly occurs in countries
that use multichannel screening tests, symptomatic disease is common in other geo-
graphic areas, such as India, northeastern Brazil, and China, where access to multichan-
nel screening is limited.2s In addition, the high prevalence of vitamin D deficiency in these
countries may fuel the processes associated with overactivity of the parathyroid glands,
leading to more cases of symptomatic disease.
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STRATEGIES AND EVIDENCE

Diagnosis

-.though there are clear advantages to measuring the concentration of ionized calcium
=azher than the total calcium concentration, most experts in the United States use the total
serum calcium concentration, corrected for the patient’s albumin concentration (by add-
=g 0.8 mg per deciliter to the total serum calcium value for every 1 g per deciliter below a
serum albumin concentration of 4 g per deciliter). The corrected total serum calcium con-
centration is used because of the technical challenges involved in the accurate measure-
aent of ionized calcium. The diagnosis of primary hyperparathyroidism is made on the
sasis of the combination of an elevated total serum calcium concentration and an elevated
ot inappropriately normal parathyroid hormone level.16

There are many causes of hypercalcemia, but few are associated with elevated levels
of parathyroid hormone, and thus the differential diagnosis of hypercalcemia does not
asually present difficulties. A newly introduced immunoradiometric assay for parathy-
-oid hormone detects only the intact, full-length 84-amino-acid molecule.!” This more
specific assay has the potential to be more clinically useful than the established immu-
aoradiometric assay for parathyroid hormone, in which large fragments truncated at the
N-terminal end are measured along with the full-length molecule.®

When the parathyroid hormone level is elevated in a patient with hypercalcemia, the
differential diagnosis includes hyperparathyroidism due to thiazide diuretics or lithium,
familial hypocalciuric hypercalcemia, and the tertiary hyperparathyroidism associated
with end-stage renal disease. If the patient is taking a thiazide diuretic or lithium and it is
considered to be safe to discontinue the use of the medication, then it should be withdrawn
and the patient retested three months later. If the serum calcium concentration continues
to be elevated, it can be concluded that the hypercalcemia is due to primary hyperparathy-
roidism. Familial hypocalciuric hypercalcemia is distinguished from primary hyperpara-
thyroidism by a family history of mild hypercalcemia, a usual onset in young adulthood,
and a ratio of urinary calcium to urinary creatinine of less than 0.01.19 Humoral hypercal-
cemia of malignancy should not be a consideration when the parathyroid hormone level
is high, because the hypercalcemic agent in this condition, parathyroid hormone-related
protein, is not detected by the immunoradiometric assay for parathyroid hormone. If the
parathyroid hormone level is high in a patient with humoral hypercalcemia of malignancy,
he or she is more likely to have concomitant primary hyperparathyroidism and cancer
than to have a cancer that has produced authentic parathyroid hormone (a situation that
is reported rarely).
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Natural History of Asymptomatic Primary Hyperparathyroidism without Surgery
Management decisions about asymptomatic primary hyperparathyroidism require know-
edge of its natural history. Most patients who do not meet the criteria for surgery (liste:
below) do well, with no evidence of progressive disease.2? In most patients who are followe:
without surgery, the average serum levels of calcium and parathyroid hormone do notchang=
over a 10-year period. Average bone mass as measured by dual-energy x-ray absorptiometr
is typically stable, and hypercalciuria does not worsen. The microarchitecture of cancellovs
bone appears to be maintained. However, approximately 25 percent of patients have evidence
of progressive disease, including worsening hypercalcemia, hypercalciuria, and reductior:
in bone mass. Only age appears to be predictive of progression; younger patients (younge:
than 50 years of age) are approximately three times as likely to have worsening disease.:
Therefore, despite the generally benign natural history of primary hyperparathyroidism
patients who are not candidates for surgery should be monitored.

Surgery is routinely warranted in patients with a history of nephrolithiasis. Over :
10-year follow-up period, all patients with such a history who did not undergo para-
thyroidectomy had progressive disease.

Outcomes after Parathyroid Surgery
Most adults with primary hyperparathyroidism (80 to 85 percent) have a single benign
adenoma, whereas 15 to 20 percent have hyperplasia of all four parathyroid glands. Para-
thyroid cancer is exceedingly rare (found in less than 0.5 percent of patients with hyper-
parathyroidism).

Although the standard surgical approach is the exploration of all four parathyroid glands
with the use of general anesthesia,22 an alternative approach is to perform the same four-
gland operation with the use of local anesthesia. Another strategy is a unilateral operation
inwhich the other gland on the side that harbors the adenoma is ascertained to be normal.
Since multiple parathyroid adenomas are unusual, the presence of one normal parathyroid
gland is considered by some to be sufficient evidence of single-gland disease.

When performed by an expert parathyroid surgeon, these approaches are successful
more than 90 percent of the time, However, since not all surgeons are experts and the
parathyroid glands are notoriously variable in their location, preoperative localization has
become popular in recent years.23:24 Imaging with technetium-labeled sestamibi, with or
without single-photon-emission computed tomography, is a preferred method, although
there are other approaches to localization (ultrasonography, computed tomography, and
magnetic resonance imaging). Most experts consider preoperative imaging to be manda-
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tory for patients who have had previous neck surgery, but its use in patients without such
a history remains controversial.

Preoperative parathyroid imaging is required for all patients who are to undergo mini-
mally invasive parathyroidectomy, a procedure that is directed only at the site where the
abnormal parathyroid gland has been visualized.25 After the removal of the parathyroid
gland that is presumed to be abnormal, a sample of peripheral blood is obtained intra-
operatively for a rapid parathyroid hormone assay. If the level decreases by more than 50
percent after resection, the gland that has been removed is considered to be the sole source
of overactive parathyroid tissue, and the operation is terminated. If the parathyroid hor-
mone level does not decrease by more than 50 percent, the operation is extended to a more
traditional one in a search for other overactive parathyroid tissue. There is controversy
over the use of minimally invasive parathyroidectomy, since it may miss another overac-
tive gland (a second adenoma or four-gland hyperplasia) whose activity is relatively sup-
pressed when a larger, more dominant gland is present.26:27

Complications of parathyroidectomy include injury to the recurrent laryngeal nerve or
hypoparathyroidism, both of which are very uncommon if the procedure is performed by
an expert parathyroid surgeon. Symptomatic hypocalcemia may occur in the postopera-
tive period in patients with more severe primary hyperparathyroidism (termed “hungry
bone syndrome”), but it is rare in patients with mild disease.

After the removal of the parathyroid adenoma or multiple overactive glands, the serum
and urinary calcium concentrations return to normal. The rate of recurrence of kidney
stones has been reduced by more than 90 percent after parathyroid surgery in some
series.10 Over a period of three to four years, bone density improves, with the lumbar spine
and hip regions typically showing increases of 12 to 14 percent without the need to resort
to antiresorptive therapy.2° In patients with vertebral osteopenia, increases in bone den-
sity at these sites can approach 20 percent.” The density of the distal third of the radius
changes little, if at all. Although some reports have suggested that patients feel better in
terms of a number of subjective variables after surgery,13:28 more rigorous quantitative
assessment of quality-of-life measures after surgery is still needed.

AREAS OF UNCERTAINTY

Long-Term Risks
The long-term risks associated with living with chronic hypercalcemia are unknown. In
a population-based study from the United States, mild, asymptomatic primary hyper-
parathyroidism was not associated with increased overall mortality, although mortality
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was increased among patients in the highest quartile of serum calcium concentrations. =
Whereas classic primary hyperparathyroidism has been linked to cardiovascular disorder:
(hypertension), gastrointestinal disorders (peptic ulcer disease), and metabolic diso:-
ders (diabetes mellitus), itis not clear whether these individual associations are causal.::
Studies from Europe, however, indicate that patients with primary hyperparathyroidisr-
may have increased cardiovascular risk, rates of lipid disorders, rates of glucose intoler-
ance, and mortality.30-34

The incidence of fracture among patients with primary hyperparathyroidism s
unknown. Although the risk of fracture has been reported to be increased at all sites,35 ar
increased risk of vertebral fracture is a surprising finding, since most patients have rela-
tively well preserved vertebral bone density. An increased incidence of forearm fractures ic
more consistent with the finding of reduced bone density at that site. However, even this
risk is uncertain, because it is now known that parathyroid hormone may increase the
cross-sectional area of bone and therefore strengthen it, even if the bone density appears
to be reduced.3°

Medical Therapy

There is considerable interest in the development of a safe, medical approach to asymp-
tomatic primary hyperparathyroidism. The use of estrogen therapy in postmenopausal
women with primary hyperparathyroidism is associated with small reductions (of 0.5
to 1 mg per deciliter) in the serum calcium concentration and increases in bone density.
along with stable parathyroid hormone levels.37 However, risks associated with estro-
gen use have been well publicized recently.3® In addition, doses higher than the current
standard have been most consistently associated with beneficial effects in primary hyper-
parathyroidism, although some positive studies have used lower doses.29 Raloxifene, a
selective estrogen-receptor modulator, is a potential alternative. In a short-term (eight-
week) trial involving 18 postmenopausal women, raloxifene was associated with a statis-
tically significant, although small (0.5 mg per deciliter), reduction in the serum calcium
concentration and in the levels of markers of bone turnover.4°

Since primary hyperparathyroidism is characterized by high bone turnover, potent
bisphosphonates are another therapeutic option. In recent clinical trials involving small
numbers of patients with primary hyperparathyroidism, the use of alendronate has
resulted in significant increases (of 4 to 6 percent) in vertebral bone density.41:42 Serum
calcium and parathyroid hormone levels do not change significantly.

The calcimimetic drug cinacalcet has been investigated in patients with primary hyper-
parathyroidism.43 By increasing the affinity of the parathyroid-cell calcium receptor for
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Calcium and Vitamin D Intake

Although it is prudent for patients to refrain from the ingestion of more calcium than .:
recommended for adults (1200 to 1500 mg per day), it is also important not to restric
calcium intake too much (to less than 750 mg per day). Calcium-poor diets may fuel prc-
cesses associated with excessive secretion of parathyroid hormone. Many patients wit>
asymptomatic primary hyperparathyroidism have levels of 25-hydroxyvitamin D that are
at the lower end of the normal range or frankly low,45 and a low level of supplementatior,
achievable with a multivitamin (400 IU of vitamin D daily), is reasonable. Patients shoulc
be advised to be cautious about using higher doses of vitamin D, because hypercalcemi:
and hypercalciuria can develop and worsen quickly. They should also be advised to main-
tain adequate fluid intake, because dehydration can exacerbate hypercalcemia.

Other Uncertainties
Data are lacking regarding the natural history of the recently recognized normocalcemic
variant of primary hyperparathyroidism. In addition, more research is needed on possible
neuropsychological, cardiovascular, and metabolic manifestations of mild hyperparathy-
roidism. The roles of newer assays for parathyroid hormone, newer imaging methods, and
different surgical approaches require further study.

GUIDELINES

In 2002, the National Institutes of Health (NIH) Workshop on Asymptomatic Primary
Hyperparathyroidism46 revisited key issues related to the management of this condition
that had previously been addressed in the 1990 NIH Consensus Development Conference.*
A panel convened after the workshop recommended new management guidelines that relate
specifically to the asymptomatic form of the disease. The current guidelines for surgery are
compared with the 1990 guidelines in Table 1. In the new guidelines, the serum calcium
concentration above which surgery is recommended has been lowered to 1 mg per deciliter
above the upper limit of normal, because the panel judged that levels that are consistently
higher than this are associated with greater risks of complications. The recommendation
that bone densitometry be performed at three sites (the lumbar spine, the hip, and the distal
third of the radius) reflects the fact that this disease can affect all bones and that the radius
is particularly vulnerable. The use of the T score for bone mineral density and the guideline
recommending surgery if the T score is less than 2.5 are consistent with the definition of
osteoporosis established by the World Health Organization.
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Some patients with asymptomatic primary hyperparathyroidism do not meet any of
-aese criteria for surgery. For these patients, a conservative approach including monitor-
g (as outlined in Table 2) is considered to be an appropriate and safe alternative.

CONCLUSIONS AND RECOMMENDATIONS

Many patients with asymptomatic primary hyperparathyroidism will not require surgery.
On the basis of long-term follow-up in patients as well as expert opinion, accepted indica-
zions for surgery include a serum calcium concentration that is at least 1 mg per deciliter
above the upper limit of normal, marked hypercalciuria (urinary calcium excretion of more
than 400 mg per day), reduced bone density (a T score of less than -2.5 at any site), and
an age of less than 50 years. For patients who do not meet any of these criteria, such as the
patient described in the vignette, monitoring with semiannual measurement of serum cal-
cium and annual measurement of bone mass is recommended. Patients should be encour-
aged to maintain an active lifestyle, with normal intakes of calcium and vitamin D.

Supported by a grant (NIDDK 32333) from the National Institute of Diabetes and Digestive and Kidney Diseases.

This article first appeared in the April 22, 2004, issue of the New England Journal of Medicine.
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TREATMENT OF DEEP-VEIN THROMBOSIS

Treatment of Deep-Vein Thrombosis

SHANNON M. BATES, M.D.C. M.,
AND JEFFREY S. GINSBERG, M.D.

A 52-year-old-woman with no history of venous thromboembolism presents with a four-
day history of discomfort in her left calf. Proximal deep-vein thrombosis is diagnosed by
compression ultrasonography. How should her case be managed?

THE CLINICAL PROBLEM

TR he annual incidence of venous thromboembolism is approximately 0.1 percent;
% the rate increases from 0.01 percent among persons in early adulthood to nearly
: 1 percent among those who are at least 60 years old.1-2 More than half of these
events involve deep-vein thrombosis. To minimize the risk of fatal pulmonary embolism,
accurate diagnosis and prompt therapy are crucial.® Long-term complications include the
post-thrombotic syndrome#-¢ and recurrent thromboembolism.4.7-13
The pathogenesis of venous thrombosis involves three factors, which are referred
to as Virchow's triad. Those factors are damage to the vessel wall, venous stasis, and
hypercoagulability. Damage to the vessel wall prevents the endothelium from inhibit-
ing coagulation and initiating local fibrinolysis. Venous stasis due to immobilization
or venous obstruction inhibits the clearance and dilution of activated coagulation
factors. Finally, congenital or acquired thrombophilia promotes coagulation. Venous
thromboembolism is multifactorial and often results from a combination of risk factors
(Table 1).14.15
Deep-vein thrombosis typically originates in the venous sinuses of the calf muscles1¢
but occasionally originates in the proximal veins, usually in response to trauma or sur-
gery.'? Signs and symptoms result from venous outflow obstruction and from inflam-
mation of the vessel wall and perivascular tissue. Calf-vein thrombi often spontaneously
lyse and rarely lead to symptomatic pulmonary embolism.16:18 Approximately 25 percent
of untreated calf thrombi extend into the proximal veins, usually within a week after pre-
sentation.19 The risk of pulmonary embolism (either symptomatic or asymptomatic) with
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TREATMENT OF DEEP-VEIN THROMBOSIS

~—::tionated Heparin  Unfractionated heparin is usually given intravenously by continu-
' .nfusion after a loading dose has been administered.26 The anticoagulant response
.~es among patients, because this drug binds nonspecifically to plasma and cellular
vreins. Laboratory monitoring, with assessment of the activated partial-thromboplastin
e, is required, with adjustment of the dose to achieve the target therapeutic range.
“1s range depends on which reagent and coagulometer are used to measure the acti-
w2d partial-thromboplastin time. Although the use of a fixed ratio of 1.5 to 2.5 between
ae¢ patient’s value and the control value is commonly suggested, this strategy results in
:inable (and usually subtherapeutic) degrees of anticoagulation, because of the differing
x=grees of responsiveness among the available reagents. Ideally, the therapeutic range
-7 activated partial-thromboplastin times for each reagent should corréspond to ex vivo
-.asma levels of activity against activated factor X (anti—factor Xa) of 0.3 to 0.7 U per
=illiliter.26 Weight-based heparin nomograms facilitate the achievement of a therapeutic
:sticoagulant effect.

Hemorrhage occurs in up to 7 percent of patients during initial treatment; the risk is
:fTected by the heparin dose, the patient’s age, and concomitant use or nonuse of throm-
~olytic and antiplatelet agents. Long-term use of heparin (i.e., longer than one month)
:an cause osteoporosis.2¢-28 Heparin-induced thrombocytopenia is immune-mediated
:nd in 30to 50 percent of cases is associated with venous or arterial thrombosis.26 Patients
~ith previous heparin-induced thrombocytopenia should receive alternative anticoagu-
.antagents, such as danaparoid, lepirudin, or argatroban.26

_ow-Molecular-Weight Heparins Meta-analyses suggest that low-molecular-weight hepa-
rins are as effective as unfractionated heparin in preventing recurrent venous thrombo-
embolism, and they cause less bleeding (Table 3).30 These heparin products — which
show less nonspecific binding, have improved bioavailability, and elicit more predictable
dose responses than unfractionated heparin — are administered subcutaneously once or
twice daily in weight-adjusted doses,26 generally without monitoring.

Although heparin-induced thrombocytopenia develops less frequently with low-
molecular-weight heparins than it does with unfractionated heparin,26-29 these agents
often cross-react with the antibody that causes heparin-induced thrombocytopenia and
are therefore contraindicated in patients with a history of this condition. Low-molecular-
weight heparins also cause less osteoporosis than does unfractionated heparin.27:28 In
a randomized study comparing prophylactic regimens during pregnancy and the puer-
perium, 2 of 23 women who received unfractionated heparin were given a diagnosis of
osteoporosis on the basis of postpartum studies of bone mineral density, whereas none of
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the 21 women who received low-molecular-weight heparin (dalteparin) had osteopo::-
sis.2? In another study, symptomatic vertebral fractures occurred in 6 of 40 patients w:::
contraindications to warfarin therapy who received three to six months of unfractionat=:
heparin (10,000 U subcutaneously twice daily), as compared with 1 of 40 patients wt.:
received dalteparin (5000 U subcutaneously twice daily) for the same length of time.28

Outpatient therapy with low-molecular-weight heparins is safe and effective.3233 ;-
there is a system in place for administering the medication (or for teaching patients c-
caregivers to administer it) and for monitoring, more than 80 percent of patients can b
treated without hospitalization.26 However, outpatient treatment is unsuitable for patien::
with massive thrombosis, serious coexisting illnesses, or a high risk of hemorrhage (e.g.
patients who are very old, have recently undergone surgery, or have a history of bleec¢-
ing or renal or liver disease). Low-molecular-weight heparins are more expensive than is
unfractionated heparin, but they cut costs by reducing the frequency of hospital admis-
sions and the need for laboratory monitoring.34 Reductions in nursing time also maks
low-molecular-weight heparins cost effective for inpatients.

Thrombolytic Therapy Thrombolytic agents dissolve fresh clots and restore venous pa-
tency more rapidly than do anticoagulants.35 They are given systemically or by regiona.
catheter-directed infusion, which results in a higher local concentration of the drug than
does systemic administration. Theoretically, catheter-directed infusion should result in
improved efficacy, but this hypothesis remains untested. Both routes of administration
cause substantially more bleeding than does heparin,35 and it is unclear whether either
agent reduces the incidence of the post-thrombotic syndrome. Consequently, thrombo-
lytic therapy is generally reserved for patients who have limb-threatening thrombosis.
who have had symptoms for less than one week, and who have a low risk of bleeding.36

Long-Term Therapy

Warfarin (or another coumarin) at a dose that is titrated to achieve an international nor-
malized ratio (INR) of 2.0 to 3.0 is used for secondary prophylaxis and, as compared with
placebo, reduces the risk of recurrence by 90 percent among patients who have received
four weeks to three months of therapy.36:37 Because the antithrombotic effect of warfarin
is delayed for 72 to 96 hours, heparin therapy is overlapped with initiation of warfarin.
When therapy with the two drugs is started on the same day, heparin can be discontinued
after five days, provided the INR has been at a therapeutic level for two consecutive days.
Patients with massive thrombosis often receive an extended course (i.e., 7 to 14 days) of
heparin. The use of oral anticoagulant therapy was reviewed recently in the Journal.38
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2atients with cancer who have venous thromboembolism have a substantial risk of a
=-:rrent event when they are treated with warfarin. A randomized study involving such
-sczents showed that after standard initial therapy with low-molecular-weight heparin,
-iz:ents who were taking the drug on a long-term basis had half as many recurrent events
~ those who were taking coumarin derivatives.39 Bleeding rates were similar with both
zedications, and daily injections were acceptable to the patients. Therefore, this therapy
.zould be considered for all patients with cancer who also have deep-vein thrombosis.

For other patients, the role of long-term therapy with low-molecular-weight heparin is
ess clear. In a systematic review of randomized, controlled trials in which low-molecu-
sr-weight heparin was compared with warfarin for secondary prophylaxis, the rates of
~current thrombosis and major bleeding were similar with the two regimens.*° Although
ow-molecular-weight heparin has advantages over warfarin, its cost, the need for daily
2jections, and the risk of osteoporosis with long-term therapy make it unsuitable for rou-
<ine secondary prophylaxis.

Inferior vena cava filters are useful in patients who have a contraindication to antico-
agulation or those in whom treatment has failed (Table 2).3¢ In a randomized trial of 400
patients with proximal-vein thrombosis who received anticoagulants either alone or with 2
filter, the incidence of early pulmonary embolism by day 12 was significantly lower among
patients treated with filters.4! However, this difference did not persist; at two years, the
reduction in symptomatic pulmonary embolism in the filter-treated patients was not sig-
nificant, and mortality was similar in the two groups. The approximate doubling of the
risk of recurrent deep-vein thrombosis in patients treated with filters suggests that anti-
coagulant therapy should be started if it is safe to do so. It remains a matter of controversy
whether filters can be used to prevent embolization of “free-floating” iliofemoral thrombi
to avert pulmonary embolism in patients who have deep-vein thrombosis and a reduced
cardiopulmonary reserve and to treat venous thromboembolism in patients with cancer.3¢

Duration of Anticoagulation
Patients should receive anticoagulant therapy for at least three months. The optimal dura-
tion of treatment should be determined so as to balance the risks of recurrence and bleed-
ing. When anticoagulation is adjusted to achieve an INR of 2.0 to 3.0, the annual risk of
major bleeding is approximately 3 percent.#2 In patients whose thrombosis is associated
with a major transient risk factor, the risk of recurrence after three months of anticoagu-
lation is also approximately 3 percent per year.36 Case fatality rates of 5 percent for recur-
rence*3 and 10 percent for major bleeding*? have been reported. After three months, the
risk of a fatal recurrence among patients who are not receiving treatment is lower than the
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charide analogues (e.g., fondaparinux and idraparinux) and oral direct thrombin inhib:-
tors (e.g., ximelagatran). In a large randomized trial comparing fondaparinux with enoxz-
parin for the initial treatment of deep-vein thrombosis, rates of symptomatic, recurrer:
venous thromboembolism and major bleeding were not statistically different between the
two groups.4” Similar results were obtained in a randomized trial involving 2489 patients
with acute deep-vein thrombosis (with or without pulmonary embolism) that comparec
six months of ximelagatran monotherapy with six months of therapy consisting of enoxa-
parin followed by warfarin.48

Aplacebo-controlled trial showed thatximelagatran reduced therisk of recurrentvenous
thromboembolism without increasing the risk of major hemorrhage in patients who had
already completed six months of standard treatment.#? In contrast to warfarin, ximelaga-
tran does not require monitoring of the degree of anticoagulation. However, ximelagatran
has potential limitations, including the occurrence of elevations in liver enzyme levels
(specifically, alanine aminotransferase) in 5 to 10 percent of patients receiving long-term
therapy. To date, such elevations are not usually associated with symptoms and are revers-
ible, even if the medication is continued. Further studies are required to define the appro-
priate role of these new agents.

Testing for Thrombophilia

At least one third of patients with idiopathic venous thromboembolism have an identi-
fiable thrombophilia on laboratory testing.15-44 Although testing for hypercoagulable
states is costly, the procedure is routine in many centers for patients who have had a sin-
gle episode of thrombosis. However, there is no clear evidence that modifying treatment
because a hypercoagulable state has been found improves outcome or that more intensive
therapy is required in patients with laboratory evidence of thrombophilia. Although it is
assumed that the presence of a thrombophilic abnormality increases the risk of recur-
rence and, consequently, justifies prolonged therapy, the available data are inconsistent,
and these assumptions remain unproved (Table 5).15:44:50-52 The effectiveness of testing
asymptomatic relatives and its potential consequences — including anxiety, avoidance
of effective hormonal contraception, unnecessary exposure to anticoagulants in patients
with a positive test, and possibly false reassurance from a negative test — have not been
formally assessed. Thus, there are no unequivocal indications for testing for the presence
of thrombophilic abnormalities in either patients or their relatives.
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Prevention of the Post-Thrombotic Syndrome

In an unblinded, randomized trial, daytime use of knee-length, graduated compressic~
stockings for at least two years starting two to three weeks after the diagnosis of prox.-
mal deep-vein thrombosis reduced the frequency of the post-thrombotic syndrome =
50 percent.5 However, in a placebo-controlled trial in which the definition of the pos-
thrombotic syndrome focused on the quality of life (i.e., the presence of chronic pain az:
swelling six months or more after deep-vein thrombosis), compression stockings woz-:
“as much as possible” during waking hours did not prevent the condition.® Althoug-
the role of compression stockings in preventing the post-thrombotic syndrome remain:
uncertain, they are widely used to control symptoms in patients with established disease
Thrombolytic therapy has the potential to prevent the post-thrombotic syndrome by pre-
venting damage to venous valves and subsequent venous hypertension, but outcome dat:
supporting such an effect are lacking.

GUIDELINES
Guidelines for the treatment of deep-vein thrombosis have been published by the Amer:-
can College of Chest Physicians3° and the American Heart Association?2? and are consis-
tent with the approach outlined in this article.

RECOMMENDATIONS

For most patients with deep-vein thrombosis, such as the patient described in the vignette.
low-molecular-weight heparin administered on an outpatient basis is appropriate as
initial therapy. If patients or family members cannot administer injections, home care
should be arranged. Hospital admission is still warranted for some patients (Figure 1).
Thrombolytic therapy should be considered for patients less than 60 years of age who have
limb-threatening circulatory compromise. Inferior vena cava filters should be inserted
in patients with contraindications to anticoagulation (Table 2) and in those who require
urgent surgery that precludes anticoagulation. Temporary filters should be used if antico-
agulation is likely to be safe within 14 days after the bleeding event.

Oral anticoagulation should generally be started on the first day of treatment. Heparin
should be given for a minimum of five days and not stopped until the patient’s INR has
been 2.0 or higher for two consecutive days. A platelet count should be obtained three to
five days after initiating heparin administration. The INR should be measured after three
to four days of warfarin treatment and the dose adjusted to maintain a target INR of 2.5.
Twice-weekly monitoring of the INR is usually required for the first one to two weeks,
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14lowed by weekly monitoring until the INR is stable. Thereafter, the INR can be mea-
szred every two to four weeks, or more frequently if there are changes in medications or
:2alth status. Patients with cancer should receive long-term maintenance therapy with
ow-molecular-weight heparin, if that is practical.

Although the indications for testing for thrombophilia remain controversial, we test
<>r the presence of thrombophilic states — the factor V Leiden mutation, the G20210A
seothrombin-gene mutation, hyperhomocysteinemia, antiphospholipid antibodies, and
zeficiencies of antithrombin, protein C, and protein S — if patients have clinical fea-
-.res suggestive of these abnormalities. These features include a family history of venous
-aromboembolism, venous thromboembolism before the age of 45 years, recurrent venous
:aromboembolism, thrombosis in an unusual site (e.g., in mesenteric, renal, hepatic, or
cerebral veins), idiopathic venous thromboembolism or thromboembolism after mini-
mal provocation, heparin resistance (in the case of antithrombin deficiency), warfarin-
_nduced skin necrosis (in the case of protein C or protein S deficiency), and neonatal pur-
>ura fulminans (in the case of homozygous protein C or protein S deficiency). We also
offer the test if identifying a thrombophilic mutation will alter the care of patients or their
-elatives or if a patient requests it. Testing for dysfibrinogenemia is often not undertaken,
given its low yield. We do not routinely test for elevated levels of factor VIII or IX, given the
concern about the variability of this assay, the variation in factor levels among patients,
and the most appropriate cutoff values.

We treat patients with a major transient risk factor for three months and those with a
first episode of idiopathic thrombosis for at least six months. We recommend indefinite
therapy for patients with a high-risk thrombophilia (e.g., a deficiency of antithrombin,
protein C, or protein S; persistent antiphospholipid antibodies; or homozygosity for fac-
tor V Leiden or the prothrombin-gene mutation or heterozygosity for both), a continuing
risk factor (e.g., advanced cancer), or recurrent episodes of idiopathic venous thrombosis,
provided the risk of bleeding is not high. Although it has recently been suggested that
the risk of recurrent venous thromboembolism is significantly higher in men than itis in
women,5? more data are required before these findings can be incorporated into routine
recommendations regarding the duration of treatment.

Dr. Bates is the recipient of a New Investigator Award from the University Industry (bioMérieux) program

of the Canadian Institutes of [{ealth Research. Dr. Ginsberg is the recipient of a Career Investigator Award
from the Ileart and Stroke Foundation of Ontario and reports consulting fees from AstraZeneca.

This article first appeared in the July 15, 2004, issue of the New England Journal of Medicine.
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ADDENDUM
Since publication of this article in July 2004, fondaparinux has been approved by the Food
and Drug Administration for the initial treatment of venous thromboembolism. How-
ever, citing concerns about hepatic toxicity, both the Food and Drug Administration and
the French Regulatory Authority (acting as the Reference Member State for the European
Mutual Recognition Procedure) have declined to approve ximelagatran for the treatment
of venous thrombosis.

A randomized trial evaluating the efficacy of early application of below-knee elas-
tic stockings after the diagnosis of venous thrombosis was published shortly after
our paper.! The authors concluded that compression stockings reduce the risk of post-
thrombotic syndrome by 50 percent. However, given the unblinded design of the study
and the lack of specificity and subjective nature of the scale used to diagnose post-throm-
botic syndrome, the role of routine stocking therapy remains controversial.

1. Prandoni P, Lensing AW, Prins MH, etal. Below-knee elastic compression stockings to prevent the post-thrombotic syn-
drome: a randomized, controlled trial. Ann Intern Med 2004:141:249-56.



BELL'S PALSY

DONALD H. GILDEN, M.D.

A healthy 50-year-old man notices that his face is drooping on the right side. On examina-
ton, facial asymmetry is evident, and some saliva has accumulated on the right side of the
patient’s mouth. When the patient attempts to close his eyes, his right eye does not close,
although it rolls upward, and he is unable to show his teeth or inflate his cheek on the
right. How should the patient be evaluated? Does he need immediate treatment?

THE CLINICAL PROBLEM

% he most common causes of the abrupt onset of unilateral facial weakness are
stroke and Bell's palsy. The patient’s history and neurologic examination will
determine whether facial weakness is central or peripheral. If weakness is cen-
tral, brain magnetic resonance imaging (MRI) is required to evaluate the patient for isch-
emia and for infectious and inflammatory diseases. Other tests — such as examination
of the cerebrospinal fluid, sedimentation rate, and glucose level; a blood count; and sero-
logic studies to identify syphilis, the human immunodeficiency virus (HIV), and vasculi-
tis — may be necessary.

If facial weakness is peripheral, no apparent cause will be found in most instances (in
the case of Bell’s palsy), and no tests are immediately indicated. The incidence of Bell’s
palsy is 20 to 30 cases per 100,000 people per year?; it accounts for 60 to 75 percent of all
cases of unilateral facial paralysis.2 The sexes are affected equally. The median age at onset
is 40 years, but the disease may occur atany age.3 The incidence is lowest in children under
10 years old, increases from the ages of 10 to 29, remains stable at the ages of 30 to 69,
and is highest in people over the age of 70. The left and right sides of the face are involved
with equal frequency. Most patients recover completely, although some have permanent
disfiguring facial weakness.4 Poor prognostic factors include older age,* hypertension,>
impairment of taste,® pain other than in the ear, and complete facial weakness.” In the
first three days, electrical studies reveal no changes in involved facial muscles, whereas
a steady decline in electrical activity is often noted on days 4 to 10. When excitability is
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BELL'S PALSY

Characteristic Peripheral® Centraly
Voluntary  Mimetic
Weakness in the upper Yes No No
facial area
Weakness in the lower Yes Yesi Yes§
facial area
Site of njuryq Peripheral nerve, pons  Contralateral hemisphere

* The lesion is ipsilateral to the facial weakness.

7 The lesion is contralateral to the weakness in the lower facial area.

1 The weakness in the lower facial area is greater when the patient responds to
the request “Show me your teeth” than when the patient smiles spontaneously.

§ The weakness in the lower facial area is greater when the patient smiles spon-
taneously than when the patient responds to the request "Show me your
teeth.”

Y A facial twitch or spasm preceding the onset of paralysis suggests a tumor,
usually outside the pons, that has irritated the facial nerve.

zanglion often have a permanent loss of taste and are unable to produce tears (Figure 4
and Table 2). Rapid recognition of the latter symptom is important, since these patients
require artificial tears to lubricate the cornea and may need to have the eye taped shut to
sreventdrying and infection. Peripheral facial weakness may be confused with hemifacial
spasm, in which the corner of the mouth is drawn up and the eye is partially or completely
closed because of involuntary contraction of the risorius and orbicularis oculi muscles
(Figure 1C). After acute facial paralysis, preganglionic parasympathetic fibers that previ-
ously projected to the submandibular ganglion may regrow and enter the major superfi-
cial petrosal nerve. Such aberrant regeneration may lead to lacrimation after a salivary
stimulus (the syndrome of crocodile tears).

Brain MRI
Brain MRI is not routinely indicated, but if it is performed, the most common abnormality
seen is contrast enhancement of the distal intracanalicular and labyrinthine segments of
the facial nerve; the geniculate ganglion, as well as the proximal and distal tympanic and
mastoid portions of the facial nerve, may also be involved (Figure 5A).12 A central pontine
lesion (e.g., an infarct, as shown in Figure 5B) may also produce facial weakness and is
often associated with additional neurologic symptoms and signs.
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Electrodiagnostic Studies

‘acomplete return of facial motor function and synkinesis (involuntary movement of
4cial muscles accompanying voluntary facial movement) are long-term sequelae in some
satients. These sequelae are predicted by a lack of early clinical improvement in complete
“acial paralysis and by results of electroneurography; such testing may be clinically use-
4l in patients with complete paralysis. Electroneurography uses a maximal electrically
svoked stimulus and recording technique to measure the amplitude of the compound
iction potential of the facial muscle13; the extent of nerve degeneration can be determined
5v comparing the paralyzed side of the face with the normal side. After facial-nerve com-
oression or complete transection by trauma, axonal degeneration is not evident for a few
days. Thus, electrical testing should not be performed until three days after the onset of
complete paralysis.

Among patients who do not have 90 percent degeneration within the first three weeks,
80 to 100 percent regain excellent function, with a grade of either 1 (normal strength)
or 2 (minimal facial weakness) on the House-Brackmann scale. Among patients who
have 90 percent or more degeneration within the first three weeks, only 50 percent have
a good recovery of facial function.14 The rate of degeneration also predicts prognosis;
for example, patients with 90 percent degeneration on day 5 have a worse prognosis than
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Common Associated
Festures

Site of Damage

Cortex, subcortical region

Pons

Cerebellopontine angle

Facial nerve ininternal auditory
canal proximal to or involv-
ing geniculate ganglion

Facial nerve distal to internal
auditory canal and genicu-
late ganglion

Facial nerve in stylomastoid
foramen

Facial-Nerve Signs

Contralateral central facial weak-
ness; lacrimation, salivation,
and taste intact

Ipsilateral peripheral facial weak-
ness; lacrimation, salivation,
and taste intact

\psilateral peripheral facial weak-
ness; facrimation, salivation,
and taste usually intact

Ipsitateral peripheral facial weak-
ness; lacrimation, salivation,
and taste likely to be involved

Ipsilateral peripheral facial weak-
ness; lacrimation intact but
salivation and taste impaired

Ipsilateral peripheral facial weak-
ness; lacrimation, salivation,
and taste intact

Contralateral hemiparesis and
spasticity

Contralateral hemiparesis, sen-

sory loss, ataxia, nystagmus,

ipsilateral abducens palsy,
ophthalmoparesis

Tinnitus, facial numbness,
ataxia, nystagmus

Tinnitus, nystagmus, hearing
loss

Tinnitus, nystagmus, hearing
loss

Head injury. parotid mass

Common Causes

Cortical or subcortical infarct

Pontine infarction, glhoma,
multiple sclerosis

Acoustic or facial neuroma, me-
ningioma, cholesteatoma,
lyrphoma, aneurysm, sar-
coidosis

Bell's palsy. the Ramsay Hunt
syndrome, acoustic or facial
neuroma

Bell's palsy, temporal-bone
fracture, cholesteatoma or
glomus tumor, middle-ear
infection

Head injury, parotid turmor







BELL’S PALSY

Numerous studies of patients with Bell's palsy have compared treatment with glucocor-
-icoids with treatment with acyclovir or placebo; studies comparing antiviral treatment
with no treatment have not been performed. One large observational study compared 194
atients treated with prednisone for 12 days (40 mg for 4 days tapered to 8 mg daily by
day 12) with 110 untreated patients in a historical control group; complete facial paralysis
was observed at follow-up in no patient in the treated group as compared with 10 per-
cent of patients in the untreated group.1” A later randomized, double-blind, placebo-con-
trolled trial demonstrated a higher rate of recovery of facial function (as assessed by the
House-Brackmann grading system) among 35 patients treated with prednisone (30 mg
twice daily for five days tapered to S mg daily by day 10), as compared with 41 patients
given placebo; all the patients in the study were treated within five days after the onset of
paralysis.'® In diabetic patients with complete Bell's palsy who were treated with pred-
nisolone (200 mg for two days tapered to 70 mg by day 7), the rate of cure (i.e., a return to
normal facial function) was 97 percent, as compared with 58 percent in untreated patients
(P<0.01).19

Meta-analyses have also been performed comparing glucocorticoids with placebo. One
such analysis, which combined findings from four published studies (one of which was
neither blinded nor placebo-controlled), showed significant improvement of facial weak-
ness with glucocorticoid therapy.2? A second meta-analysis (including only randomized,
controlled trials) showed that treatment with glucocorticoids that was started within
seven days after the onset of complete facial paralysis increased the likelihood of complete
facial recovery by 17 percent (P=0.005), as compared with placebo.2?

However, not all studies have shown a benefit to glucocorticoid therapy. In one con-
trolled, double-blind trial, rates of recovery were not significantly different between the
prednisone and placebo groups after six months22; this finding was considered to be
potentially attributable to a small sample as well as to a high percentage of patients with
initially severe weakness. Another study of 239 patients with Bell’s palsy who were ran-
domly assigned to receive either prednisone or placebo showed complete recovery of facial
strength in 88 percent of glucocorticoid-treated patients and in 80 percent of the patients
in the control group, a difference that was not statistically significant,23 which is perhaps
explained by the fact that patients were followed until complete recovery or for one year.

One randomized trial with no placebo group included 101 patients and compared oral
prednisone (1 mg per kilogram of body weight for 10 days tapered to 0 by day 16) with acy-
clovir (800 mg three times daily for 10 days); the administration of both study drugs was
initiated within 4 days after the onset of facial weakness. This study indicated thatat three
months or later, facial-muscle strength was better after treatment with prednisone than



234

The NEW ENGLAND JOURNAL of MEDICINE

it was after treatment with acyclovir.24 In another randomized, double-blind trial tk=
included 99 patients, a combination of prednisone and acyclovir (the latter at a dose of 40
mg five times daily) was superior to a combination of prednisone and placebo in restorirz
the function of voluntary facial muscles (P=0.02) and in preventing partial nerve dege=-
eration (P=0.05).25 Overall, the data suggest that glucocorticoids decrease the incidence
of permanent facial paralysis, although more studies are required to determine whethe-
antiviral therapy confers additional benefit.

Surgical Decompression

Some patients with Bell's palsy may be candidates for surgery. The facial nerve may bt
compressed (and its conduction blocked) at its narrowest point, the entrance to the
meatal foramen, occupied by the labyrinthine segment and geniculate ganglion. Among
12 patients with facial-nerve paralysis who underwent decompression surgery, bulbous
swelling of the facial nerve was seen proximal to the geniculate ganglion in 11, and intra-
operative evoked-potential electromyography performed in 3 documented conduction
block proximal to the geniculate ganglion.26

The role of surgical decompression in management remains controversial. In a pro-
spective observational study of 31 patients with complete paralysis and 90 percent or more
nerve degeneration as determined by electroneurography, 91 percent of those who under-
went decompression had a good outcome (i.e., a grade 1 or 2 on the House-Brackmann
scale) by the seventh month, as compared with 42 percent of those who were treated with
glucocorticoids.2? Other observational studies comparing outcomes at 6 to 36 months
after prednisone treatment with outcomes after decompression2&-31 have not confirmed
a benefit of surgery, however. Data from randomized trials are lacking to compare surgery
with medical therapy, and available data are limited by small samples, possible bias in the
selection of patients for surgery, the use of varying surgical approaches and systems to
assess facial function, and a lack of blinding in studies assessing functional outcomes.

After decompression surgery, permanent unilateral deafness may occur, with estimates
ranging from less than 1 percent2? to 15 percent?® of patients. Because severe degenera-
tion of the facial nerve is probably irreversible after 2 to 3 weeks,32 decompression should
not be performed 14 days or more after the onset of paralysis.
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AREAS OF UNCERTAINTY

Cause of Bell’s Palsy

some cases of Bell's palsy have been attributed to ischemia from diabetes and arterioscle-
rosis, which helps to explain the increased incidence of Bell's palsy in elderly patients; the
Zisorder is analogous to ischemic mononeuropathy of other cranial nerves in patients with
diabetes.33:34 However, HSV type 1 (HSV-1) is probably the cause of most cases of Bell’s
aalsy. Virologic analysis of endoneurial fluid obtained during decompression surgery16é
revealed HSV-1 DNA in 11 of 14 patients with Bell’s palsy. HSV-1 DNA appeared to be spe-
cific to Bell’s palsy, since it was not found in anyone with the Ramsay Hunt syndrome or
other neurologic diseases. The rising incidence of Bell’s palsy with increasing age parallels
seroconversion to HSV-1.35 Because seropositivity to HSV is well established by adult life,
when Bell's palsy is most common, the disease probably reflects virus reactivation from
iatency in the geniculate ganglion,36 rather than primary infection. How the virus dam-
ages the facial nerve is uncertain.

Treatment

Large randomized, double-blind trials are needed to better assess the effectiveness of glu-
cocorticoids, antiviral agents, or both as compared with placebo, as well as to assess the
benefit of surgical decompression among patients considered to be at high risk for per-
manent paralysis.37 In particular, studies are needed to determine the time after which
medical treatment or surgery is of no value. Furthermore, additional data are needed to
determine whether a combination of antiviral and corticosteroid therapy is better than
treatment with corticosteroids alone. Of note is the recent observation that long-term
recovery of peripheral vestibular function in patients with vestibular neuritis, a condition
also attributed to HSV infection, is significantly improved by treatment with corticoste-
roids but not with valacyclovir,38

GUIDELINES
The Quality Standards Subcommittee of the American Academy of Neurology states that
early treatment with oral corticosteroids is probably effective in improving facial-function
outcomes in Bell’s palsy, that the addition of acyclovir to prednisone is possibly effective,
and that insufficient evidence exists to recommend facial-nerve decompression.3”
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SUMMARY AND RECOMMENDATIONS

The first step in evaluating patients with acute facial paralysis is to determine whethe
the paralysis is central or peripheral. If it is peripheral without any apparent cause (and ::
thus Bell's palsy), and is diagnosed within one week after the onset of symptoms, as in the
patient described in the vignette, no tests are indicated unless other cranial-nerve deficits
develop (indicating more widespread disease), there is no recovery three to six weeks afte-
the onset of symptoms, or a facial twitch or spasm preceded Bell’s palsy (indicating contin-
uous facial-nerve irritation suggestive of a tumor). The collective findings of facial-nerve
swelling, MRI changes consistent with inflammation, and available data regarding clini-
cal outcomes support the use of a short course of prednisone within 2 to 14 days after the
onset of symptoms. Because Bell's palsy is associated with HSV infection, antiviral treat-
ment may help, although data are lacking to show that such treatment speeds recovery o:
leads to a better long-term outcome. In the case described in the vignette, Iwould treat the
patient with oral valacyclovir (1 g twice daily for seven days) or famciclovir (750 mg three
times daily) and oral prednisone (1 mg per kilogram per day for seven days). Prednisone
should be used cautiously in patients with diabetes, peptic ulcer disease, renal or hepatic
dysfunction, or severe hypertension. Either valacyclovir or famciclovir is preferable to acy-
clovir because adherence to treatment is better than with acyclovir, which requires five
daily doses of 800 mg. In children, the dose of prednisone and antiviral agents must be
adjusted for weight. The same treatment can be given during pregnancy, although the
safety of antiviral agents in pregnancy has not been established. There is no need to taper
the dose of prednisone after only one week of treatment.

If complete facial paralysis is still present after one week of medical treatment, elec-
troneurography should be performed. If electroneurography documents 90 percent nerve
degeneration, decompression may be considered, although there are no data from clinical
trials to support its use.2” If decompression is performed, timing is critical. The destiny of
the facial nerve in Bell's palsy is probably decided within the first two to three weeks after
the onset of symptoms.32 Finally, for patients with permanent facial paralysis, various
surgical procedures exist for dynamic reconstruction of the facial nerve.39
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THE THYROID NODULE

LASZLO HEGEDUS, M.D.

A 42-year-old woman presents with a palpable mass on the left side of her neck. She has no
neck pain and no symptoms of thyroid dysfunction. Physical examination reveals a soli-
tary, mobile thyroid nodule, 2 cm by 3 cm, without lymphadenopathy. The patient has no
family history of thyroid disease and no history of external irradiation. Which investiga-
tions should be performed? Assuming that the nodule is benign, which, if any, treatment
should be recommended?

THE CLINICAL PROBLEM

nodule.? However, only 1 of 20 clinically identified nodules is malignant. This cor-

. responds to approximately 2 to 4 per 100,000 people per year, constituting only

1 percent of all cancers and 0.5 percent of all cancer deaths.2 Nodules are more common

inwomen and increase in frequency with age and with decreasing iodine intake. The prev-

alence is much greater with the inclusion of nodules that are detected by ultrasonography

or at autopsy. By the latter assessment, approximately 50 percent of 60-year-old persons
have thyroid nodules.3

The clinical spectrum ranges from the incidental, asymptomatic, small, solitary nod-
ule, in which the exclusion of cancer is the major concern, to the large, partly intrathoracic
nodule that causes pressure symptoms, for which treatment is warranted regardless of
cause.3 The most common diagnoses and their approximate distributions are colloid nod-
ules, cysts, and thyroiditis (in 80 percent of cases); benign follicular neoplasms (in 10 to
15 percent); and thyroid carcinoma (in S percent).

The management of a solitary thyroid nodule remains controversial.3-5 This review will
focus on the management of a solitary thyroid nodule that is detected on physical exami-
nation, regardless of the finding of additional nodules by radionuclide scanning or ultra-
sonography, since such a finding does not alter the risk of cancer.3

;1 n the United States, 4 to 7 percent of the adult population have a palpable thyroid
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Laboratory Investigations

Because clinical examination is not sensitive for identifying thyroid dysfunction,® lah:.
ratory evaluation of thyroid function is routinely warranted. The only biochemical tas
routinely needed is measurement of the serum thyrotropin level. If this level is subno--
mal, levels of free thyroxine or free triiodothyronine should be measured to docume—
the presence and degree of hyperthyroidism. Approximately 10 percent of patients wiz:
a solitary nodule have a suppressed level of serum thyrotropin, which suggests a benig-
hyperfunctioning nodule.2 If the serum thyrotropin concentration is elevated, a seru=
antithyroperoxidase antibody level should be obtained to confirm Hashimoto’s thyroi:-
itis. However, the finding of an elevated level does not obviate the need for a fine-need.:
aspiration biopsy, since the practitioner must rule out a coexisting cancer, including lyr-
phoma, which accounts for only 5 percent of thyroid cancers but is associated with Hash:-
moto’s thyroiditis.!! Nearly all patients with thyroid cancer are euthyroid.1

If a patient has a family history of medullary thyroid cancer or multiple endocrine neo-
plasia type 2, a basal serum calcitonin level should be obtained; an elevated level suggests
medullary thyroid cancer. Before surgery is performed, investigation for primary hyper-
parathyroidism and pheochromocytoma should be carried out. Serum calcitonin is no:
routinely measured in patients who have no suggestive family history, since medullan
carcinoma is present in only about 1 of 250 patients with a thyroid nodule.12

Imaging of the Thyroid Nodule

Radionuclide Scanning  Radionuclide scanning, which is performed much more commonly
in Europe than in the United States,3-5 may be used to identify whether a nodule is func-
tioning (Figure 2). A functioning nodule, with or without suppression of extranodular
uptake, is nearly always benign, whereas a nonfunctioning nodule, constituting approxi-
mately 90 percent of nodules, has a 5 percent risk of being malignant. Thus, in the patient
with a suppressed level of serum thyrotropin, radionuclide confirmation of a functioning
nodule may obviate the need for biopsy. A scan can also indicate whether a clinically soli-
tary nodule is a dominant nodule in an otherwise multinodular gland and can reveal sub-
sternal extension of the thyroid. A scan can be performed with iodine-123, iodine-131,
or technetium-99m-labeled pertechnetate. lodine isotopes, which are both trapped and
bound organically in the thyroid, are preferred, since 3 to 8 percent of nodules that appear
functioning on pertechnetate scanning may appear nonfunctioning on radioiodine scan-
ning, and a few of those nodules may be thyroid cancers.13 A scan cannot be used to mea-
sure the size of a nodule accurately.
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Other Methods Computed tomography (CT) and magnetic resonance imaging also c--
not reliably differentiate between malignant and benign nodules. These tests are rare.
indicated in the evaluation of a nodule. An exception is in the diagnosis and evaluatic-
of substernal goiters, since these imaging techniques can assess the extent of the gc -
ter more precisely than can other techniques and can evaluate tracheal compression.3-*"
Evaluation of glucose metabolism by positron-emission tomography using fludeoxyg!-
cose (fluorodeoxyglucose) F 18 may help in distinguishing benign from malignant noc-
ules, but its use is limited by cost and accessibility'® and it cannot replace biopsy.

Fine-Needle Aspiration Biopsy

Independent of morphology, fine-needle aspiration provides the most direct and specific
information about a thyroid nodule. It is performed on an outpatient basis, 145 is rela-
tively inexpensive, and is easy to learn. Complications are rare and primarily involve loca:
discomfort. The use of anticoagulants or salicylates does not preclude biopsy. In centers
with experience in fine-needle aspiration, the use of this technique has been estimated
to reduce the number of thyroidectomies by approximately 50 percent, to roughly double
the surgical confirmation of carcinoma, and to reduce the overall cost of medical care
by 25 percent,1? as compared with surgery performed on the basis of clinical findings
alone.

Fine-needle aspiration has diagnostically useful results in about 80 percent of cases,18
typically with two to four passes of the needle. The number of cases in which sufficient sam-
ples are obtained increases if aspiration is guided by ultrasonography, especially in nodules
that are partly cystic, and repeated biopsy reduces by half the rate of insufFicient samples (to
about 10 percent).19:20 The diagnostic accuracy of fine-needle aspiration depends on the
way in which suspicious lesions are handled. Viewing them as “positive” increases sensitiv-
ity (rate of false negative results, 1 percent), but decreases specificity.2? If fine-needle aspi-
ration reveals a follicular neoplasm (which occurs in approximately 15 percent of nodules,
of which only 20 percent turn out to be malignant), radionuclide scanning should be per-
formed.1-3 If such scanning shows a functioning nodule with or without complete suppres-
sion of the rest of the thyroid, surgery can be avoided, since the risk of cancer is negligible.1”
In a cystic lesion or one that is a mixture of cystic and solid components, fine-needle aspira-
tion of a possible solid component should be performed, since the risk of cancer is the same
as that for a solid nonfunctioning nodule.2:20:21 With the exception of calcitonin immunos-
taining for medullary carcinoma, there are no reliable immunohistologic or molecular tests
for distinguishing between benign and malignant nodules.?
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treated patients than in patients who had no treatment.2” The likelihood of such shrirs-
age is greater when serum thyrotropin is suppressed to a level below 0.1 mU per liter thz-
it is when the level is below 0.3 mU.27-29 In a five-year, randomized trial, suppression =
below 0.1 mU per liter significantly reduced the frequency with which new nodules deve -
oped (i.e., 8 percent of patients who were treated with levothyroxine as compared with -
percent of untreated patients).22 However, therapy with levothyroxine to reduce thyrotrc-
pin levels below 0.1 mU per liter is associated with an increased risk of atrial fibrillatioz
other cardiac abnormalities,39:31 and reduced bone density.32 Regrowth of nodules o:-
curs after cessation of therapy. Levothyroxine has no effect on the recurrence of thyro::
cysts after aspiration.33

Surgery The main indications for surgery are clinical or cytologic features suggestive
of cancer or symptoms due to the nodule (Table 1).#:5 If preoperative cytology suggests
a benign lesion, hemithyroidectomy is generally preferred.4:5:18 Postoperative adminis-
tration of levothyroxine is indicated only in cases of hypothyroidism.34 When surgery iz
performed by a specialist, the incidence of complications is low (i.e., postoperative hypo-
parathyroidism in 1 percent of cases and injuries to the recurrent laryngeal nerve in abou:
1 percent), but the complication rate is higher for less experienced surgeons and those
without special training.35

Radioiodine Radioiodine is an option for treatment of a functioning nodule, with or with-
out biochemical hyperthyroidism. It is contraindicated in pregnant and breast-feeding
women. Normalization of the results of thyroid radionuclide scanning and the serum
thyrotropin level (often referred to as a “cure”) is achieved in 75 percent of patients, and
thyroid volume is reduced an average of 40 percent, after a single dose of iodine-131 aim-
ing at a level of 100 Gy, independent of pretreatment thyroid function.2¢-37 The main side
effect is hypothyroidism, which occurs in approximately 10 percent of patients within five
years after treatment and increases in frequency over time. This risk is unrelated to dose
but is greater in patients with thyroid peroxidase antibodies and with iodine uptake in
extranodular thyroid tissue.36.37 Most nodules do not disappear after radioiodine therapy
but may become harder on palpation and may reveal unusual‘cytologic features as a re-
sult of irradiation. Thyroid function should be checked regularly during the first year and
yearly thereafter in order to detect hypothyroidism. Nodules are unlikely to grow after
radioiodine therapy, but if growth occurs, a biopsy may be warranted.
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~tutaneous Ethanol Injection A number of studies have suggested a benefit of ultraso-
nographically guided ethanol injection in the treatment of benign functioning and non-
<nctioning solid thyroid nodules as well as cystic nodules.38-40 The mechanism of effect
avolves coagulative necrosis and small-vessel thrombosis. The procedure requires prior
zocumentation of benign cytology, skill, and experience3:9; drawbacks include local pain
z1d a potential risk of serious side effects (Table 2). There are few data from controlled
Tials to support this approach.

Available data suggest that multiple injections of ethanol (a median of four) can achieve
i complete cure (i.e., anormalization of results of radionuclide scanning and serum thyro-
ropin measures) in two thirds of patients with hyperfunctioning nodules and three quar-
zers of patients with functioning nodules without hyperthyroidism.38:3% [n solid nonfunc-
tioning nodules that are solitary and cytologically benign, a single ethanol injection has
been shown to reduce the volume of nodules by approximately 50 percent.3:23 Additional
ethanol injections have only a limited effect.#1:42 Recently, data from a preliminary study
suggested that the use of laser photocoagulation may be as effective as ethanol injection,
with fewer adverse effects.43 However, controlled trials are needed.

In thyroid cysts, the recurrence rate after aspiration is high. Tetracycline, a sclerosing
agent, had no effect in a randomized study.*# Uncontrolled studies have suggested that
ethanol injection may prevent the recurrence of cysts.294° A recent randomized, double-
blind study#5 involving a six-month follow-up period reported that 21 of 33 patients
(64 percent) who were treated with ethanol were cured after one session, as compared
with 6 of 33 patients (18 percent) who were treated with saline.

AREAS OF UNCERTAINTY
There are no data from studies comparing the outcome and cost-effectiveness of various
strategies of evaluating a nodule (e.g., using radionuclide imaging and ultrasonographic
guidance for fine-needle aspiration). There are also insufficient data comparing the outcome
(including quality of life) of various management approaches in the absence of cancer.

GUIDELINES FROM PROFESSIONAL SOCIETIES
Clinical-practice guidelines were published in 1996 by the American Thyroid Association!
(http://www.thyroid.org/professionals/publications/guidelines.html) and the Ameri-
can Association of Clinical Endocrinologists4® (http://www.aace.com/clin/guidelines/
thyroid_nodules.pdf). The recommendations of both organizations correspond with
those provided here. Radionuclide scanning is not routinely recommended, but it is advo-
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cated in the case of a suppressed level of serum thyrotropin or the finding of follicular nec-
plasia with the use of fine-needle aspiration. Thyroid ultrasonography is recommendec
to guide fine-needle aspiration, especially in nodules that are small and incidental or ar=
partly cystic or from which primary fine-needle aspiration has yielded insufficient mats-
rial. Fine-needle biopsy of all possibly malignant nodules (which are not defined in the
guidelines) is advocated. If the cytology is benign, repeated biopsy is seldom indicated.

In the case of a benign nodule, periodic lifelong follow-up every 6 to 24 months (inclué-
ing measurement of serum thyrotropin levels, neck palpation, and fine-needle aspiration i
case of growth or other suspicious signs) is recommended. For a functioning benign nodule.
iodine-131 is considered the treatment of choice, with surgery as an alternative, especially i¢
the nodule is very large or partly cystic or if the patient is young; treatment is more strongh
recommended if the serum thyrotropin level is decreased or overt hyperthyroidism is pres-
ent, because of adverse effects on bone and the cardiovascular system. For a nonfunctional
benign nodule, there is no clear recommendation on the use of levothyroxine, although this
therapy is considered contraindicated when the serum thyrotropin level is suppressed, in
patients more than 60 years old, and in postmenopausal women. If levothyroxine therapy is
used, regular reassessment (the interval is not defined in the guidelines) is recommended,
with monitoring of serum thyrotropin levels, which should be subnormal but measurable.
The guidelines do not address ethanol injection and laser therapy.

CONCLUSIONS AND RECOMMENDATIONS

For the patient who presents with a nodule, as in the case described in the vignette, the
main concern is to exclude the possibility of thyroid cancer, even though the vast majority
of nodules are benign (Figure 1). The initial evaluation should include measurement of
the serum thyrotropin level and a fine-needle aspiration, preferably guided by ultraso-
nography. If the patient has a family history of medullary thyroid carcinoma or multiple
endocrine neoplasia type 2, the serum calcitonin level should also be checked. If the thy-
rotropin level is suppressed, radionuclide scanning should be performed. In patients less
than 20 years old, and in the case of a high clinical suspicion for cancer (e.g., follicular
neoplasia as diagnosed by fine-needle aspiration and a nonfunctioning nodule revealed
on scanning), the patient should be offered hemithyroidectomy regardless of the results
of fine-needle aspiration.

In the case of a functioning benign nodule, iodine-131 is generally the therapy of
choice, independent of concomitant hyperthyroidism. For nonfunctioning cystic nod-
ules, aspiration and ethanol injection therapy may be considered, and ethanol injection
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or laser therapy if the nodules are solid, but data to support the use of these therapies are
-imited. My usual approach after documenting benign cytology is to follow the patient
vearly with neck palpation and measurement of the serum thyrotropin level, with repeated
altrasonography and fine-needle aspiration if there is evidence of growth of the nodule. I
do not recommend levothyroxine therapy to shrink or prevent growth of benign nodules
because of the drug’s low efficacy and potential side effects.

Dr. Hegedis reports having received grants from the Agnes and Knut Merk Foundation, the Novo Nordisk Foundation,
and the A.P. Moller Relief Foundation.

I'am indebted to Dr. Steen . Bonnema and Dr. Finn N. Bennedbzk for their helpful comments.

This article first appeared in the October 21, 2004, issue of the New England Journal of Medicine.
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HYPERSENSITIVITY TO HYMENOPTERA STINGS

THEODORE M. FREEMAN, M.D.

A 29-year-old man reported that he was stung by a flying hymenopteran — he does not
know what type — outside his door, where he had previously noted a nest. Skin itching,
diffuse hives, swelling of his arms and legs, tightness in his throat, dizziness, and diffi-
culty talking developed immediately, and he was taken to a local clinic where he received
epinephrine and antihistamines. He was observed for two hours, and all symptoms
resolved. How should his case be managed subsequently?

THE CLINICAL PROBLEM

low jackets, have a stinging apparatus at the tail end of their abdominal segment and

are capable of delivering between 100 ng (fire ants)? and 50 ug (bees)? of venom
(Table 1 and Figure 1). Although the venoms have various peptide and protein compo-
nents, some of which are capable of inducing toxic or vasoactive responses, it has been
estimated thatabout 1500 stings would be required to deliver a lethal dose of hymenoptera
venom for a nonallergic adult who weighs 70 kg.5 Despite this estimate, about 40 deaths a
year are attributed to hymenoptera stings®; these deaths are ascribed to anaphylaxis occur-
ring in persons with a history of prior stings in whom specific IgE antibodies developed to
various venom components. Due to the vasoactive components of the venoms, most people
experience a local reaction to hymenoptera stings consisting of redness, swelling, tender-
ness, and pain at the site of the sting. This reaction is self-limited and will resolve within
hours. If the sting occurs near or within the oral cavity, there is a potential for respiratory
compromise.

Fire-ant venom is composed primarily of a transpiperidine alkaloid that causes tissue
necrosis. Most fire-ant stings produce a blister within 24 hours, which often fills with
necrotic material, giving the appearance of a pustule (Figure 2). Despite their appearance,
these blisters are not infected and should be left intact.

Occasionally, persons will have swelling from a hymenoptera sting that may involve a
large area and persist for up to a week. These large local reactions are not life threatening

I nsects of the order Hymenoptera, which includes ants, bees, hornets, wasps, and yel-
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Immunotherapy  If avoidance of hymenoptera cannot be ensured, the next step is to miz -
mize the potential for anaphylaxis if a sting should occur. Immunotherapy with hymenc:-
tera venom has been shown to reduce the potential risk of anaphylaxis with subseque—
stings significantly13.14 (Table 2). Although the administration of whole-body extrac::
is no more effective than placebo therapy for treating the stings of flying hymenoptera.-:
whole-body extracts of fire ants appear to be as useful in preventing future reactions as ::
venom immunotherapy for flying hymenoptera,25 perhaps because whole-body extrac::
of fire ants (in contrast to those of flying hymenoptera) contain adequate amounts o
venom.2% Whole-body extract therapy for fire ants has not been compared directly wit=
fire-ant venom immunotherapy.

Evaluation The evaluation of patients for whom immunotherapy is considered begins
with a review of the history of stings and reactions. The circumstances of the sting ma:
suggest a particular agent (Table 1). The presence of a stinger or a venom sac at the site
of a sting suggests, but is not definitive of, a honeybee sting, as occasionally other hyme-
noptera may leave a stinger in place. Fire ants are usually easy to identify since they do no:
fly away and will grasp victims with their mandibles and inflict multiple stings if allowed
(Figure 2).

The clinical course is also reviewed to verify the diagnosis of anaphylaxis. It is some-
times difficult to separate anxiety symptoms from true anaphylaxis in the setting of a
sting. This is especially true if there are no documented objective findings, such as urti-
caria, hypotension, or air-flow reduction. However, when patients are concerned enough
to seek an evaluation even with an unclear or remote history, it is appropriate to test them
for specific IgE antibodies. If the results of these tests are negative, patients can be reas-
sured; if they are positive, immunotherapy should be offered. Age is also important. Stud-
ies have shown that in children under the age of 16 years who have cutaneous anaphylaxis
(urticaria, angioedema, or both), the risk of systemic (in addition to cutaneous) anaphy-
laxis in response to future stings is only slightly greater than the risk in the general popu-
lation® (Table 2). It is uncertain whether the same is true in adults.

Subsequent evaluation involves testing for the presence of specific IgE antibodies.2%28
Initial testing is usually delayed for four to six weeks after the sting event to eliminate the
possibility of a false negative result caused by a depletion of mediators in the setting of
anaphylaxis. If the particular agent is known, then testing includes only that insect. It is
often unclear which insect was the perpetrator, in which case testing of sensitivity to each

of the flying hymenoptera is warranted.
Typically, testing involves in vivo skin testing for specific IgE antibodies; this is more
sensitive than in vitro methods, which are an alternative. The prick method (a needle
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pricks the skin through a drop of the antigen) is used as the first step (a dilution 0f 1:1000
weight/volume [wt/vol] for fire-ant venom; 1 pg per milliliter for venom from other
hymenoptera). If the result of this test is negative, testing proceeds with an intradermal
method (antigen is injected into the dermis), usually using about 0.001 ug per milliliter
(1:1,000,000 wt/vol for fire-ant venom) and increases sequentially by 10 times the previ-
ous amount to 1.0 ug per milliliter (1:1000 wt/vol for fire-ant venom); above these con-
centrations, false positive test results may occur. Testing is stopped when the skin test is
positive (the reaction is equivalent to or greater than a histamine control). If the maximal
intradermal dose is reached without a positive response, the test result is considered nega-
tive. If a false negative result is suspected (on the basis of a history suggestive of anaphy-
laxis), or for patients who cannot be skin-tested (those who have severe dermatitis or
who are receiving medications that suppress the histamine response), in vitro methods
are reasonable alternatives. Immunotherapy is then offered to anyone who has both a his-
tory consistent with anaphylaxis after a sting and specific IgE antibodies to the potential
agent, as demonstrated by positive results on skin testing or in vitro testing.

Whereas there may be extensive cross-reactivity between some venom components,
such as antigen 5 (one of the more potent vespid antigens), there are enough highly spe-
cific components of the venoms (including differences between molecules common to all
the venoms, such as phospholipases)?29 to support the recommendation that all venoms
for which skin testing yields positive results should be used in treatment. Treatment with
more than one venom can be administered concurrently, but this generally requires mul-
tiple injections per visit; an exception is the commercial preparation that is a mixture of
venoms from the yellow jacket, white-faced hornet, and yellow hornet (maximal dose,
100 ug of each species’ venom).

Therapy Immunotherapy starts at 0.1 pg per milliliter for most hymenoptera venoms
(1:100,000 wt/vol for fire-ant venom). Each subsequent dose increases the amount of ven-
om delivered to the patient, generally until a dose of 100 g per milliliter for the venom of
flying hymenoptera (0.5 ml of 1:100 wt/vol for fire-ant venom) is reached; 100 ug is twice
the dose to which a patient would be exposed in a routine sting, and it is the dose used
in initial studies showing the effectiveness of venom immunotherapy. Usually the doses
are delivered once a week. This means there is a three-to-six-month period required to
reach the maintenance dose. So-called rush protocols have been published,3°-32 in which
a shorter dosing interval is used to reach maintenance doses in weeks or even days, and
they appear to provide good protection from sting challenges. These are particularly use-
ful when the risk of exposure is high and ongoing, as may occur with patients who must
work or play outdoors.33 These protocols have not been compared directly with standard
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immunotherapy protocols in randomized controlled trials, but they have been found :.

give reasonably equivalent protection against direct sting challenges. '

When a maintenance level is reached, the interval between injections is often expande:
to one month. Some observational data suggest that the interval may be expanded ::
8 or even 12 weeks without losing protection.34:35 The maintenance dose and interval maz:
be adjusted on the basis of clinical criteria. For instance, if a patient receives a sting tha:
results in symptoms while receiving maintenance immunotherapy, the dose interval ma.
be shortened or the dose increased to more than 100 pg.3¢

Protection after a course of immunotherapy appears to last a long time. In a recen:
report involving a follow-up evaluation of children 10 to 20 years after they had receivec
immunotherapy, only 5 percent of the children with a history of a moderate-to-severe
sting reactions who reported a subsequent sting had had a recurrent systemic reaction. as
compared with 32 percent of untreated children with a similar history.3”

The risks associated with hymenoptera immunotherapy are the same as for other allerger.
immunotherapy. The risk of anaphylaxis after an immunotherapy injection is low (fewer
than 1.6 reactions per 100 injections).13 The majority (88 percent) of patients complete ar
immunotherapy course without reactions, and most reactions that occur are mild.3® Rarely.
more severe reactions occur, including death (about 1 in 5 million injections for all types of
immunotherapy).3° Therefore, immunotherapy should be administered only in a medical
setting by trained personnel capable of recognizing and treating anaphylaxis.

AREAS OF UNCERTAINTY
An important unanswered question relates to the optimal duration of maintenance immu-
notherapy. The package insert that comes with the venom immunotherapy recommends
indefinite use, whereas current clinical guidelines recommend discontinuing immuno-
therapy after three to five years of the maintenance-level dose, 441 especially if the patient
no longer has specific IgE antibodies (as evaluated by repeated skin testing).4243 How-
ever, data from patients who have not received immunotherapy indicate that the loss of
these antibodies is no guarantee that anaphylaxis will not occur. In one report, 98 patients
(including patients with and patients without a history of anaphylaxis) who had positive
tests for specific IgE antibodies at baseline slowly lost their positive responses over time.
However, the risk of anaphylaxis was not eliminated; at a mean of four years after initial
evaluation, approximately 17 percent of patients (11 of 65) who had subsequent stings
had anaphylactic reactions, despite the presumed loss of specific IgE antibodies.*4 Other
reports have documented reactions to hymenoptera stings after discontinuing immuno-
therapy.3745 Given these data, some allergists extend venom immunotherapy longer than
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the suggested three to five years. Consideration of an extended course may be warranted
particularly for patients who have had a severe reaction (for such patients, some allergists
might continue immunotherapy indefinitely).

Another area that requires additional research is the treatment of patients who have a
history of a reaction suggestive of anaphylaxis but in whom testing for specific IgE antibod-
ies yields negative results. One potential explanation is that the earlier reaction was not to
hymenoptera; the stings or bites of other insects (mosquitoes, biting flies, and reduvids)
and arthropods (spiders, scorpions, and ticks) may also result in anaphylaxis. In rare cases,
people with mastocytosis may have an anaphylactoid response to hymenoptera stings with-
out actually having specific IgE antibodies.4® A more common explanation is the imperfect
sensitivity of tests for specific IgE antibodies.1047:48 Twenty percent of patients with negative
in vitro tests will have positive results on skin testing, and 10 percent of patients whose skin
test is negative will have positive results on in vitro testing.4° In cases in which the suspicion
of hymenoptera hypersensitivity is high, and initial tests are negative, it has been recom-
mended that repeated testing be undertaken with both in vivo and in vitro methods.59:52

GUIDELINES
Under the joint auspices of the American Academy of Allergy, Asthma and Immunology and
the American College of Allergy, Asthma and Immunology, the Journal of Allergy and Clinical
Immunology published the newest set of guidelines for insect hypersensitivity in 2004.52 In
general, the recommendations presented here are consistent with these guidelines.

SUMMARY AND CONCLUSIONS

For patients with a clear history of anaphylaxis, such as the one described in the vignette,
information should be provided on avoidance and on the use of emergency treatment
with epinephrine auto-injectors. Patients should be advised to carry an auto-injector and
to wear a medical alert bracelet. Referral to an allergist is warranted, and skin testing
should be performed for sensitivity to honeybees, wasps, white-faced hornets, yellow hor-
nets, and yellow jackets. Venom immunotherapy should be administered for all venoms
for which testing results are positive. The protective benefit is expected from the immu-
notherapy by the time maintenance dose is reached, usually by three to six months with
standard protocols. A rush protocol would be recommended if the patient’s risk of being
stung again before standard immunotherapy could work were considered high. Although
immunotherapy is often administered by allergists, it may be delivered by any practitioner
who is willing to obsetve the patient and to treat anaphylaxis if it should occur.

This article first appeared in the November 4, 2004, issue of the New England Journal of Medicine.
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Newly Diagnosed Atrial Fibrillation

RICHARD L. PAGE, M.D.

A 77-year-old woman with a history of hypertension treated with metoprolol presents for
her annual examination. She reports no new symptoms. The examination is remarkable
only for the finding of an irregular heart rate. Electrocardiographic testing reveals atrial
fibrillation at an average rate of 75 beats per minute. She has no history of arrhythmia,
coronary disease, valvular disease, diabetes, alcohol abuse, transient ischemic attack, or
stroke. For the past several months, she has exercised on a treadmill without difFiculty,
although she notes that the machine does not always measure her heart rate. What should
her physician advise?

THE CLINICAL PROBLEM

trial fibrillation is the most common arrhythmia that requires treatment, with

an estimated prevalence in the United States of 2.3 million patients in 2001.1 The

prevalence increases with age — atrial fibrillation occurs in 3.8 percent of people
60 years of age and older and in 9.0 percent of those 80 years of age and older.?

Risk of Stroke and Death

The most devastating consequence of atrial fibrillation is stroke as a result of thrombo-
embolism typically emanating from the left atrial appendage.2 The rate of stroke varies
but may range from 5.0 percent to 9.6 percent per year among patients at high risk who are
taking aspirin (but not warfarin).34

Patients with paroxysmal (i.e., self-terminating) and persistent atrial fibrillation (i.e.,
that lasts more than seven days or requires cardioversion) appear to have a risk of stroke
that is similar to that of patients with permanent atrial fibrillation.5 In the Stroke Pre-
vention in Atrial Fibrillation studies of patients with atrial fibrillation, the risk of stroke
among those with sinus rhythm that had been documented within the 12 months before
enrollment (3.2 percent per year) was similar to that among those with permanent atrial
fibrillation (3.3 percent per year).5 The duration of episodes of atrial fibrillation and the
overall time spent in atrial fibrillation (i.e., burden) have not been established as deter-
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mining the risk of stroke. Atrial fibrillation is associated with an increase in the relative
risk of death ranging from 1.3 to twice that value, independent of other risk factors.¢ -
This risk may be greater for women than for men.”

Associated Diseases and Predisposing Conditions

In most cases, atrial fibrillation is associated with cardiovascular disease, in particula-
hypertension, coronary artery disease, cardiomyopathy, and valvular disease (primaril
mitral); it also occurs after cardiac surgery and in the presence of myocarditis or peri-
carditis. When atrial fibrillation complicates severe mitral regurgitation, valve repair or
replacement is indicated.8 In some cases, atrial fibrillation results from another supraven-
tricular tachycardia. When it is associated with the Wolff—Parkinson-White syndrome.
rapid conduction down the accessory pathway may result in hemodynamic collapse.®

Other predisposing conditions include excessive alcohol intake, hyperthyroidism, and
pulmonary disorders, including pulmonary embolism. Obstructive sleep apnea may also be
related, in which case the provision of continuous positive airway pressure reduces the risk
of the recurrence of atrial fibrillation.1° Both vagal and sympathetic mechanisms of parox-
ysmal atrial fibrillation have been described (neurogenic atrial fibrillation),1? as have famil-
ial forms of the condition.12 “Lone” atrial fibrillation (i.e., that occurring in the absence of
a cardiac or other explanation) is common, particularly in patients with paroxysmal atrial
fibrillation — up to 45 percent of such patients have no underlying cardiac disease.13

Evaluation

The patient’s history and the physical examination should focus on these potential causes
of atrial fibrillation. The “minimum evaluation” recommended at diagnosis should
include 12-lead electrocardiography, chest radiography, transthoracic echocardiography,
and serologic tests of thyroid function.1! Echocardiographic testing is used to assess valve
function, chamber size, and the peak right ventricular pressure and to detect hypertrophy
and pericardial disease. Additional tests may be warranted, including exercise testing to
determine whether the patient has symptoms and to assess the heart rate with exercise,
24-hour ambulatory monitoring to evaluate heart-rate control, transesophageal echocar-
diography to screen for a left atrial thrombus and to guide cardioversion, and, rarely, an
electrophysiological study to detect predisposing arrhythmias.?

Symptoms and Hemodynamic Consequences
Patients with atrial fibrillation may have palpitations, dyspnea, fatigue, light-headedness,
and syncope. These symptoms are usually related to the elevated heart rate and, in most
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patients, can be mitigated with the use of drugs to control the heart rate. Exceptions are
due, presumably, to an irregular ventricular response or a reduction of cardiac output.

The hemodynamic consequences of atrial fibrillation are related to the loss of atrial
mechanical function, irregularity of ventricular response, and high heart rate. These con-
sequences are magnified in the presence of impaired diastolic ventricular filling, hyper-
tension, mitral stenosis, left ventricular hypertrophy, and restrictive cardiomyopathy,11
Irregularity of the cardiac cycle, especially when accompanied by short coupling intervals,
and rapid heart rates in atrial fibrillation lead to a reduction in diastolic filling, stroke
volume, and cardiac output. In a study of patients who were evaluated while in atrial fibril-
lation and again during ventricular pacing at the same overall heart rate, the irregular
rhythm was associated with a lower cardiac output (4.4 vs. 5.2 liters per minute) and
higher pulmonary-capillary wedge pressure (17 vs. 14 mm Hg).14

A chronically elevated heart rate of 130 beats per minute or more may result in second-
ary cardiomyopathy,15 a type of left ventricular dysfunction that may largely be reversed
when control of the ventricular rate is achieved.15:16 A report by Hsu et al.1” indicates that,
in patients with atrial fibrillation, heart-rate control and rhythm control with the use of
radiofrequency catheter ablation improve left ventricular function in both those with and
those without congestive heart failure.

Asymptomatic Atrial Fibrillation

Asymptomatic, or “silent,” atrial fibrillation occurs frequently.1® Among patients in the
Canadian Registry of Atrial Fibrillation, 21 percent in whom the condition was newly diag-
nosed were asymptomatic.1® The first presentation of asymptomatic atrial fibrillation may
be catastrophic; in the Framingham Study, among patients with stroke that was associated
with atrial fibrillation, the arrhythmia was newly diagnosed in 24 percent.2° Even among
patients with documented symptomatic atrial fibrillation, asymptomatic recurrences are
common. In one study of patients with symptomatic paroxysmal atrial fibrillation, asymp-
tomatic episodes were 12 times more common than symptomatic episodes.2! In a recent
trial,22 among untreated patients, 17 percent had asymptomatic episodes before they noted
symptoms, and the percentage was probably an underestimation, because the monitoring of
these patients was intermittent. Some antiarrhythmic agents, by reducing conduction in the
atrioventricular node, may increase the likelihood of the occurrence of asymptomatic atrial
fibrillation. Both propafenone and propranolol have been associated with frequent asymp-
tomatic atrial fibrillation,23 and the risk may be similar with other agents that block atrio-
ventricular nodal conduction.2* Among patients with a pacemaker and a history of atrial
fibrillation, one in six had silent recurrences lasting 48 hours or longer.25
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STRATEGIES AND EVIDENCE

Anticoagulant Therapy

The need for anticoagulation to reduce the risk of stroke among patients with atrial fibril-
lation due to mitral stenosis is well recognized.1? Several randomized, prospective trials
involving patients with nonvalvular atrial fibrillation26-32 have confirmed a significant
reduction in the risk of stroke with warfarin. These studies defined the patients at greatest
risk as the elderly, variably defined as those older than 60, 65, and 75 years of age, and those
with a history of thromboembolism, diabetes mellitus, coronary artery disease, hyper-
tension, heart failure, and thyrotoxicosis.1133 These trials have provided a basis for two
important guidelines for the use of warfarin in such patients11:33,34 (Table 1). Recently, an
index based on the assignment of points for five risk factors (i.e., congestive heart failure.
hypertension, age, diabetes, and transient ischemic attack or stroke) was reported to be
accurate in predicting stroke when it was used to evaluate the risk among patients in the
Medicare database#; it is the basis for yet another guideline for antithrombotic therapy in
atrial fibrillation35 (Table 1). In addition, complex aortic plaques detected by transesopha-
geal echocardiography that are associated with an increased risk of stroke in patients with
atrial fibrillation also warrant the institution of anticoagulant therapy.36

An international normalized ratio (INR) value in the range of 2.0 to 3.0 is recom-
mended. The risk of stroke doubles when the INR falls to 1.7, although values up to 3.5 do
not convey an increased risk of bleeding complications.37 INR values of 2.0 or greater are
associated with a reduced severity of stroke and, if stroke occurs, a lower likelihood that it
will result in death.38

Certain patients are at relatively low risk for a thromboembolic event and do not require
intensive anticoagulant therapy1:33.35 (Table 1). Aspirin is often recommended for these
patients, although their risk is so low that even aspirin may not be necessary. Alternative
antiplatelet agents, such as clopidogrel, have not been tested adequately in this clinical
situation.

The duration of atrial fibrillation becomes important when cardioversion (with the
use of electric or pharmacologic means) is being considered. It is generally accepted that
patients who have had an episode of atrial fibrillation lasting less than 48 hours may safely
undergo cardioversion without anticoagulant therapy, although the data supporting this
practice are scant.1? For episodes lasting longer than 48 hours, adequate anticoagulant
therapy is warranted, both before cardioversion and for four weeks afterward. A recent
report concluded that a strategy of initiating anticoagulant therapy and ruling out left
atrial thrombus with the use of transesophageal echocardiography was a possible alterna-
tive to the usual strategy of anticoagulant therapy for three weeks before cardioversion.39
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Rhythm Control

A number of agents may maintain sinus rhythm (Tables 2 and 3). The use of 3-adrenerg::
agents may be effective in adrenergically mediated and paroxysmal atrial fibrillation=:
(although the effects may be related to the conversion of symptomatic atrial fibrillatio-
into asymptomatic atrial fibrillation) .24 With the exception of the 8-adrenergic—blocking
agents, most antiarrhythmic drugs carry a risk of serious adverse effects. Antiarrhytt-
mic therapy should be chosen on the basis of the patient’s underlying cardiac conditio=
(Table 3).11 Antiarrhythmic agents classified according to the Vaughn Williams syster-
as class IC are reserved to treat patients without a structural cardiac abnormality, and as
described elsewhere,42 may be prescribed for outpatients with acute conversion of par-
oxysmal atrial fibrillation (i.e., the so-called pill-in-the-pocket approach). Agents iz
classes IA and III should be avoided by patients with prolongation of the QT interval o-
left ventricular hypertrophy because of the potential for torsades de pointes. On the one
hand, amiodarone, which has a low risk of proarrhythmia (less than 1 percent per year) 4:
causes substantial noncardiac toxic effects and is therefore generally reserved for sec-
ond-line therapy except in the treatment of patients with severe cardiomyopathy. On the
other hand, itis the most effective antifibrillatory agent; in one trial, 65 percent of patients
treated with amiodarone were free from recurrence after 16 months of therapy (as com-
pared with 37 percent of those who were treated with propafenone or sotalol).44

Rate Control versus Rhythm Control
In recent randomized studies, rate control was compared with rhythm control in patients
with persistent atrial fibrillation.45-47 The Pharmacological Intervention in Atrial Fibril-
lation trial found no difference between the treatment groups in the primary end point
of the quality of life, although a secondary analysis showed improvement in the distance
walked in six minutes among patients in the rhythm-control group.4> The Rate Control
versus Electrical Cardioversion for Persistent Atrial Fibrillation (RACE) trial found that
rate control was not inferior to rhythm control in the effects on a composite end point
(consisting of death from cardiovascular causes, heart failure, thromboembolic compli-
cations, bleeding, implantation of a pacemaker, and serious adverse effects of drugs) over
a period of 2.3 years (rate control, 17.2 percent, vs. rhythm control, 22.6 percent).*® The
largest of these trials, the Atrial Fibrillation Follow-up Investigation of Rhythm Manage-
ment trial, which was designed to assess mortality, found no significant difference in this
end point between the groups at five years (rhythm control, 23.8 percent, vs. rate control,
21.3 percent).4? Thus, the evidence suggests that the strategy used to treat atrial fibril-
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lation — rate control versus rhythm control — does not have a substantial effect on the
quality of life or on cardiovascular end points, including death.

Nonetheless, some questions remain. All three of these trials compared strategies with
the use of an intention-to-treat analysis. The success rate for maintaining sinus rhythm
was as low as 39 percentafter 2.3 years of treatment#6 and as high as 73 percent at 3 years.4?
A secondary analysis of the data from the RACE trial showed that for patients with symp-
toms related to atrial fibrillation and those who were in sinus mechanism at the end of the
follow-up period, regardless of the treatment randomly assigned, the quality of life had
improved.48 All three studies enrolled only patients for whom rhythm control was consid-
ered to be an option by both the patient and the physician; in highly symptomatic patients,
rhythm control may still be preferable. For patients who have minimal symptoms or when
sinus rhythm cannot be maintained, however, a strategy of rate control is safe and appro-
priate. Anticoagulant therapy should be continued, irrespective of the strategy used.

Ablation
In the past decade, ablation for atrial fibrillation has become a therapeutic option. The ini-
tial efforts involved the creation of radiofrequency lines of conduction block, rather than
surgical incisions.*° The subsequent discovery that paroxysmal atrial fibrillation primar-
ily emanates from the pulmonary veins5° led to the use of focal-vein ablation and then to
techniques to isolate the firing foci with the use of circumferential or segmental ablation
near the ostia of the pulmonary veins.51

Recently, the use of anatomical ablation with lesions placed circumferentially around
the right and lett veins, with or without additional left atrial linear lesions, has been suc-
cessful in patients with paroxysmal atrial fibrillation and those with persistent atrial
fibrillation. In an observational study of 1171 patients, those who underwent ablation had
significantly lower rates of recurrence after one year (16 percent) than those receiving
antiarrhythmic drugs (39 percent)52; among the patients who underwent ablation, mor-
tality and morbidity also were lower and the quality of life was better.

However, data are needed from a randomized trial to establish whether these differ-
ences are attributable to the therapy or to other factors. Early series primarily enrolled
patients with normal left ventricular function, but in a recent study of 377 patients, one
quarter had an ejection fraction below 40 percent,53 and 73 percent of this group had no
recurrence during a follow-up period of 14 months (as compared with 87 percent of the
patients with a left ventricular ejection fraction of 40 percent or greater).53
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Although new techniques and increased experience are associated with lower compli-
cation rates, concern persists about potential stroke and tamponade (events that are esti-
mated to occur in 1 percent of cases among experienced physicians).54 Furthermore, pul-
monary-vein stenosis may occur in 5 to 6 percent of patients,55:56 even when techniques to
minimize the risk are used.5? When a pulmonary-vein stenosis occurs, conservative man-
agement may be appropriate, but dilation with or without stenting may be necessary.55:5¢

AREAS OF UNCERTAINTY
Approaches to prevent the development of atrial fibrillation warrant further attention.
Recent randomized trials involving patients with left ventricular dysfunction suggest
that angiotensin-converting—enzyme inhibitors reduce the risk of atrial fibrillation.5859
These data emphasize the importance of treatment for hypertension and cardiovascular
disease in such patients.

The role of ablation, as compared with antiarrhythmic therapy, remains uncertain; its
use may increase as tools and techniques are improved. The role of new oral anticoagulant
agents that are currently in development, which might obviate the need for dose adjust-
ment and the measurement of INR values, needs to be determined. The direct thrombin
inhibitor ximelagatran appears to be as effective as warfarin in the prevention of stroke
and systemic embolism in patients with atrial fibrillation.6®¢ However, clinical use of
ximelagatran may be limited by its hepatic toxicity; the elevation of levels of alanine ami-
notransferase to more than three times the upper limit of normal occurred in 6 percent of
the patients taking ximelagatran, as compared with 1 percent of those taking warfarin,
and hepatic failure leading to death has been reported with the use of ximelagatran.6?

GUIDELINES
The American College of Cardiology and American Heart Association (ACC~-AHA) Task
Force on Practice and the European Society of Cardiology (ESC) Committee for Practice
have published guidelines for the management of atrial fibrillation!? that recommend
the “minimum evaluation” of newly discovered atrial fibrillation, mentioned earlier, and
advise on the use of antiarrhythmic agents (Tables 2 and 3).1* These guidelines suggest
that there is “no clear advantage”11 to a strategy of rate control as compared with rhythm
control. Their recommendations for antithrombotic therapy are similar to, but not iden-
tial with, those published by the American College of Chest Physicians (ACCP)33:34 (Table
1). A third set of guidelines, proposed by the American Academy of Family Physicians
(AAFP) and the American College of Physicians (ACP),35 recommend less aggressive
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anticoagulant therapy with warfarin. This set of guidelines defines patients who have no
history of stroke or transient ischemic attack and have only a single risk factor for stroke
(e.g., an age of 75 years or older, congestive heart failure, hypertension, or diabetes)35 as
at low risk (i.e., not in need of warfarin therapy).

RECOMMENDATIONS

The patient described in the vignette presented with atrial fibrillation that was asymptom-
atic and may have been present for months (as suggested by the failure of the treadmill
monitor to measure her heart rate). The evaluation should include testing with electro-
cardiography, echocardiography, and chest radiography and measurement of the serum
thyrotropin level. On the basis of data from randomized trials, her survival would not
be improved by the use of strategies aimed at conversion and the maintenance of sinus
rhythm, and no strategy could improve her symptoms since she has none. Thus, I would
continue heart-rate—control therapy with the use of her current 8-adrenergic-blocking
agent. Her age and hypertension place her at elevated risk for thromboembolism, and
anticoagulant therapy with warfarin is indicated, with a target INR of 2.0 to 3.0. Because
atrial fibrillation represents a marker of risk for atherosclerotic disease and stroke,52 1
would also assess the patient for and aggressively treat other risk factors for cardiovascu-
lar disease, including her hypertension.

Dr. Page reports having received honoraria from Berlex and AstraZeneca.

This article first appeared in the December 2, 2004, issue of the New England Journal of Medicine.
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A six-month-old girl presents for a “weli-baby” appointment in New Jersey. The mother is
concerned about a dead bat she found in the child’s bedroom.

A Virginia businessman relaxing on his patio after work pulls a toy from his puppy’s
mouth. He notices a dead raccoon within his fenced yard, where his puppy has been play-
ing, and telephones you for advice.

You receive e-mail from a South American colleague, who has been bitten by a stray dog
while jogging. She solicits your medical opinion.

How would you manage these situations?

THE CLINICAL PROBLEM

uman rabies is uncommon in developed nations.*-5 In the United States, scores

of deaths from rabies were documented annually in the early 20th century. Now,

fewer than three deaths are reported each year, most without a documented
exposure (Figure 1 and Table 1). Still, this zoonosis exerts a disproportionate influence
on health resources because of the necessity for prophylactic measures, including the
administration of biologic agents. Continued apprehension is rooted in ancient super-
stitions, the dramatic manifestation of hydrophobia, and the extreme case fatality ratio.
Cases of the disease in humans are preventable, but enzootic foci are plentiful and are not
eliminated easily. The public may not appreciate that their surroundings are a veritable sea
of rabies, maintained by common animals (Table 2).

Globally, dogs are the major reservoirs. Bites from rabid dogs cause tens of thousands of
deaths peryearand prompt prophylactic treatmentin millions of persons.*5 Recent assess-
ments illustrate that the magnitude of rabies in developing countries is grossly underes-
timated.® Exposures may occur as single events, or one rabid animal may expose multiple
people.” In the United States, 15,000 to 40,000 people receive prophylaxis annually.®

Prophylaxis is effective and safe, but it is expensive and is often used inappropriately.-10
As with any pharmaceutical agent, minimal considerations when prophylactic measures
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Postexposure prophylaxis consists of three primary elements: wound care, infiltra-
tion of rabies immune globulin, and vaccine administration.2° Immediate and thorough
washing of wounds with a soap solution may considerably reduce the risk of contracting
rabies.2! Other measures, such as the use of tetanus toxoid or antibiotics, are applied as
needed.22 Decisions are urgent, because delays may affect the outcome. Postexposure pro-
phylaxis is highly effective if applied appropriately. In the United States, no failures have
been reported since 1979.1-3

Vaccines
Three rabies vaccines are licensed in the United States. Table 3 summarizes their uses
and potential adverse effects, which are generally minor.29.27-31 Serious reactions are
infrequent32 and are less common with current cell-culture vaccines than with products
derived from nerve tissue.33 Although associations have been reported between current
vaccines and cases of neurologic illness, causality has not been established.34-39

When possible, the same product is used for an entire vaccine series. Switching to
another productis reasonable if sensitivity to a vaccine or its components develops between
doses, although follow-up data are limited.20:4° Prophylaxis should not be discontinued
after the development of local or mild systemic signs.

Modern cell-culture vaccines are potent, but the immunity they afford eventually
wanes. After primary vaccination, additional doses are needed after known exposures or
as part of routine maintenance of the antibody titer in persons deemed at risk (as dis-
cussed below). When booster doses of vaccine are given, complex anamnestic responses
occur: they include the stimulation and deployment of existing memory T cells, the differ-
entiation of memory B cells into antibody-secreting cells, elicitation of additional memory
B cells, and replenishment of antigen depots at lymphoid germinal centers.

Human Rabies Immune Globulin

Passive administration of virus-neutralizing antibodies, before a patient mounts an active
immune response from vaccination, is an important part of postexposure prophylaxis.2®
For patients who have not been vaccinated, human rabies immune globulin is adminis-
tered only once, concomitantly with vaccine. When there is a visible wound, as much of the
dose as is feasible is infiltrated directly into the wound (Table 3). The expense and limited
distribution of human rabies immune globulin, however, are problems in the developing
world.# Equine rabies immune globulin may be an alternative. Multisite intradermal vac-
cination is another possible strategy to accelerate the immune response.
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As compared with unpurified or heterologous serum, modern commercial prepara-
tions of human rabies immune globulin are highly safe and are not associated with the
acquisition of disease. Human blood products can contain antibodies to other agents and
may inhibit immune responses to noninactivated viral vaccines. Interference depends on
the amount of specific antibody. Administration of vaccines such as measles and vari-
cella vaccines should be delayed for at least four months after postexposure prophylaxis
to allow the degradation of human rabies immune globulin.4!-42 If the interval is shorter,
additional vaccination may be necessary, unless serologic testing indicates that the immu-
nologic response has been appropriate.

Preexposure Vaccination

It is recommended that vaccination be provided to persons at risk (laboratory workers,
diagnosticians, veterinarians and their staff, animal-control officers, rabies researchers,
and some travelers to areas where rabies is prevalent) before exposure.2® This strategy
simplifies the management of a subsequent exposure because fewer doses are needed and
because human rabies immune globulin is not required (Table 3). To avoid injury to sci-
atic nerves and lessen the delivery to adipose depots, it is recommended that the gluteal
region not be used for administration.41 Routine serologic analysis for verification of the
presence of virus-neutralizing antibody is unnecessary after primary vaccination, unless
major interruptions in the schedule occur or questions arise about immune competence.
Thereafter, the need for routine booster vaccination may be monitored by serologic test-
ing performed every six months to two years as long as a person remains at risk. If titers
fall below a minimal acceptable level (i.e., complete neutralization at a serum dilution of
1:5), a single vaccine booster is administered. Healthy adults maintain adequate titers for
years. No absolute protective level exists, and two booster doses are administered as part
of postexposure prophylaxis, regardless of titer. Antibodies are important but are only
one means of preventing a productive viral infection. More short-lived immune functions,
such as cytokine responses, are reinvigorated in response to vaccination.

AREAS OF UNCERTAINTY

Bats and Rabies
“Cryptic” human cases, in which there is no history of exposure to a rabid animal, are
now the norm in the United States (Table 1). Molecular characterization has determined
that the majority of these cases are associated with bat rabies viruses.43 Bat bites are not
dramatic and may not be appreciated when they occur or when the patient is examined
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Many circumstances, though fueled by fear, are not indications for prophylaxis. The
medical care of a patient with rabies can cause anxiety on the part of the clinician because
of the voluminous production of saliva and the opportunity for unnoticed exposure. Often,
postexposure prophylaxis is entertained because the threat of disease is erroneously con-
sidered to be greater than unanticipated risks of vaccination. Primum non nocere: if the
benefits do not outweigh the risks, postexposure prophylaxis should not be performed.

Schedules and Deliys

Clinicians should adhere to prophylaxis schedules. Deviations of a few days are unimpor-
tant, but the effect of lapses lasting weeks or months is unknown. Most deviations will
not require complete reinitiation of vaccination.4? For example, if a patient who had begun
postexposure prophylaxis missed the dose scheduled for day 14 and attended a clinic visit
on day 21, vaccination may be continued with administration of doses at intervals as if the
patient had been on schedule. When in doubt, the patient’s immune status may be moni-
tored by serologic testing 7 to 14 days after the final dose is given.20

Prophylaxis should be instituted whenever exposure is suspected, and it is warranted
regardless of the interval between exposure and presentation. Delays in initiating pro-
phylaxis are associated with treatment failure.® Typical incubation periods are between
one and three months-3; in rare cases, incubation periods are less than two weeks or
exceed one year.#9:50 The extent of delay that renders postexposure prophylaxis ineffec-
tive is not known.51

Travel

Rabies vaccination is not warranted for most routine international travel.52 Business
ventures lasting several days are unlikely to pose a substantive risk. If an exposure
does occur, timely access to proper care can be sought on the traveler’s return. Con-
cerns related to the rise in ecotourism are minimized by careful planning, tempered
with common sense. Minimally, all travelers should receive education about rabies and
refrain from contact with animals. Modern biologic agents are not readily available
in developing countries. Regardless of the duration of travel, if the location and
activity are such that contact with animals is probable but opportunities for interven-
tion are unlikely (especially in the case of travel to a remote region where rabies is
endemic), preexposure vaccination should be encouraged.2® Guidelines related to travel
are available from the Centers for Disease Control and Prevention (http://jwww.cdc.gov/
travel/diseases/rabies.htm).
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with those of the ACIP; vaccine doses during postexposure prophylaxis are equivalent in
adults and children.55 The National Association of State Public Health Veterinarians regu-
larly issues a compendium of recommendations for the prevention and control of rabies in
animals.® As a barrier to human infection, pets and other animals should be vaccinated
and receive regular booster doses. Exposed, currently vaccinated animals should receive
immediate booster doses, whereas unvaccinated animals should either be euthanized or
quarantined. The World Health Organization maintains information on the global distri-
bution of rabies and recommendations for postexposure prophylaxis, including alterna-
tive vaccines, schedules, and routes, on its Web site (http://www.who.int/emc-documents/
rabies/whocdscsreph200210.html).5:56 Booster doses of vaccine are suggested when the
antibody titer in a patient at risk falls below 0.5 1U per milliliter.

SUMMARY AND RECOMMENDATIONS
Once symptoms develop, rabies is almost invariably fatal. The overarching public health
goals are to educate the public about the disease, prevent exposures, offer vaccination
to those at increased risk, and administer postexposure prophylaxis appropriately. Fig-
ure 3 provides general guidance for the most common circumstances encountered in the
United States.

The child described in the first vignette should be examined thoroughly for any evidence
of a small lesion compatible with a bite wound. If the bat is available, the carcass should be
sent to a diagnostic facility. Postexposure prophylaxis is unnecessary if test results in the
bat are negative. However, prophylaxis is needed if the bat is found to have been rabid. If
the bat is unavailable, consultation with the local or state health department is appropri-
ate, and prophylaxis should be considered if it is likely that the child was exposed.

In the second vignette, the owner has not been exposed, even if his puppy had con-
tact with the raccoon sometime that morning. Actions should focus on diagnostic test-
ing of the raccoon and pet management, depending on the results and depending on the
immune status of the puppy.

In the last vignette, the action to be taken depends on the specific circumstances. If
the suspicion of rabies is low (i.e., the dog appeared healthy; the attack was provoked; the
woman was bitten on an ankle through her clothing; there were only minor abrasions,
which were washed well; and the episode occurred in a major city free of canine rabies in
recent years, such as Rio de Janeiro or Montevideo, Uruguay) or if the dog is found alive,
prophylaxis is not indicated. If the bite occurred in an area where canine rabies is endemic,
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immediate postexposure prophylaxis is warranted, either with locally produced biologic
agents or those obtained from the closest major urban area or country.
The views expressed in this article are those of the authors and do not necessarily represent the official policies

ofthe Centers for Disease Control and Prevention, the Department of the Army, or the Department of Defense.
Use of trade names does not constitute government endorsement.

We are indebted to Jesse Blanton for the photograph used in Figure 2; to the staffin the Viral and Rickettsial Zoonoses Branch,
Centers for Disease Control and Prevention, for their valuable insights; and to our many national and international colleagues
for their timely devotion to the amelioration of this often ignored disease.

This article first appeared in the December 16, 2004, issue of the New England Journal of Medicine.
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ATTENTION DEFICIT-HYPERACTIVITY DISORDER

Attention Deficit—Hyperactivity Disorder

MARSHA D. RAPPLEY, M.D.

A mother brings in her eight-year-old son for evaluation after he is suspended from riding
the school bus for jumping out of his seat, teasing other children, and not following direc-
tions. He spends two to three hours a night with homework that he never successfully com-
pletes. His mother wants to know whether he has attention deficit-hyperactivity disorder.
How should he be evaluated and treated?

THE CLINICAL PROBLEM

to marshal and sustain attention, modulate activity level, and moderate impul-

sive actions. The result is maladaptive behaviors that are inconsistent with age
and developmental level. Evidence from neuropsychological, pharmacologic, and brain-
imaging studies implicates dopamine and norepinephrine neurotransmitter systems in
frontostriatal circuitry in the pathophysiology of the disorder. Genetic factors appear to
play an important role.1-3 Extremely low birth weight (less than 1000 g)# and environ-
mental conditions, such as head trauma and exposure to lead, are also associated with
symptoms of ADHD.

The diagnosis of ADHD requires the identification of specific behaviors that meet the
criteria of the Diagnostic and Statistical Manual of Mental Disorders, fourth edition, revised
(DSM-IV-R)5 (Table 1). Three types of ADHD are diagnosed: combined inattentive, hyper-
active, and impulsive (about 80 percent of patients); predominantly inattentive (about 10
to 15 percent); and predominantly hyperactive and impulsive (about 5 percent).

The prevalence of ADHD is estimated at 3 to 7 percent of all children. Boys are more
often affected than girls (the ratio ranges, according to the population studied, from 9
to 1 to 2.5 to 1), but increasingly, cases involving girls are being identified.5-¢ ADHD is
a chronic condition with symptoms experienced over a lifetime.” This review focuses on
ADHD in children and adolescents.

3 ttention deficit—hyperactivity disorder (ADHD) is characterized by the inability
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obtained through school-based assessment or by referral to a psychologist. Computerized
or manual performance tests of attention and impulsivity are not diagnostic of ADHD,13

Treatment of the Patient
Treatment of the patient with ADHD focuses on control of the symptoms (which vary with
the patient’s development), classroom education, interpersonal relationships, and the
transition to adult life.14 Therapy is guided by measurable target outcomes, such as the
number of calls in a week from the teacher to report disciplinary action, the amount of
time spent on homework assignments, or participation in other activities without disrup-
tion (Table 3).7

THERAPY

Pharmacologic Interventions

Methylphenidate and Dextroamphetamine There is strong evidence to support the use of
stimulant medication for the management of inattention, impulsivity, and hyperactivity in
school-age children.2? Methylphenidate and dextroamphetamine have consistently shown
efficacy and safety when compared with placebo in randomized, controlled trials.22 Two
studies are particularly informative. The Multimodal Treatment Study of ADHD involved
597 children at six centers who were followed for 24 months, including a 14-month treat-
ment phase.23 The study by Abikoff et al. involved 103 children at two centers who were
randomly assigned to 24 months of treatment.24 The two studies included children seven
to nine years of age and involved randomized pharmacologic and psychological inter-
ventions. Both studies assessed behavioral outcomes in the settings of the home and the
school. Consistent with previous smaller studies, these trials showed that 68 to 80 percent
of children treated with stimulants had improvements in behavior such that at the end of
the treatment phase the children no longer met the criteria for a diagnosis of ADHD. The
benefit of treatment was reduced in the Multimodal Treatment Study of ADHD after the
children completed the active-study phase, whereas the benefit was sustained in the study
by Abikoff et al. during the 24 months of treatment.

Randomized trials directly comparing methylphenidate and dextroamphetamine have
shown similar benefits from the two medications but more frequent mild side effects with
dextroamphetamine.25.26 Evidence supports either medication as a first choice; 70 to 80
percent of children show improved attention with the use of one or the other.22 Prepara-
tions are available as short-, intermediate-, and long-acting, with a duration of 3 to 10
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hours and similar efficacy (Table 4). The administration of short-acting medications can
be timed to correspond to certain of the child’s activities. Long-acting medications obvi-
ate the need for doses during the school day.

Dosages of methylphenidate and dextroamphetamine are not weight-based. Guide-
lines consistently recommend starting with lower doses and titrating to an effective dose
that does not cause side effects (Table 4).7:15 Side effects are generally mild and managed
by attention to dose and timing. The most common side effects are appetite suppression,
stomachache, and headache, leading to discontinuation of the medication in approxi-
mately 1 percent to 4 percent of children.25:29 Delayed onset of sleep, previously thought
to be associated with treatment, may be associated with the underlying disorder.3° In a
24-month follow-up, the Multimodal Treatment Study of ADHD showed a deceleration in
growth of approximately 1 cm per year with the use of stimulant medication.3! However,
growth remained within the normal curve for most children, except those at the lowest
percentiles of height for age. It is not known whether this effect is cumulative or can be
ameliorated by summers off medication, allowing time for growth to catch up.

Follow-up visits in the Multimodal Treatment Study of ADHD?23 and the study by
AbikofT et al.24 were monthly. In general practice, however, once a stable dose of medica-
tion has been established, visits every three to four months are reasonable to monitor the
effectiveness and potential side effects of the medication. Blood pressure, pulse, height,
and weight are followed, given the potential for the medication to affect these measures
{Table 4).

Other Medications Two other medications are effective with core symptoms of ADHD.
Atomoxetine, a norepinephrine-reuptake inhibitor, is not classified as a stimulant. Ran-
domized trials including more than 1000 children and adults showed that 58 to 64 percent
of children treated during a 6-to-12-week period achieved 25 to 30 percent or greater im-
provement in symptoms.32:33 Two recent reports of severe liver injury (which apparently
reversed after drug cessation) have led to the addition of a bolded warning to the label
indicating that atomoxetine should be discontinued in patients with jaundice or labora-
tory evidence of liver injury.34 Side effects such as appetite suppression and weight loss are
reported at a frequency similar to that for side effects seen with methylphenidate.32:35 A
study conducted in several countries showed a treatment benefit that was sustained over
nine months.36 Seizures and prolonged QT intervals corrected for heart rate are reported
with overdoses of atomoxetine, but not with therapeutic doses.37 Cases of tics developing
during treatment with atomoxetine were recently reported3® but were not described in
randomized trials.
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Bupropion, an aminoketone antidepressant, is also effective for inattention and impc -
sivity, but has not been approved by the Food and Drug Administration for use in childrer.
Two randomized trials comparing bupropion with methylphenidate reported a smalle:
treatment effect and more side effects with bupropion among a total of 124 children anc
adolescents (Table 4).394° Atomoxetine and bupropion might be effective for childrer
who require control of symptoms 24 hours a day and for those who do not respond to
methylphenidate or dextroamphetamine.32

The tricyclic antidepressants imipramine and desipramine, and the alpha-adrenergic ago-
nist clonidine, are not often used in the treatment of ADHD because of concerns about cardiac
effects and the availability of safe, effective medications described above. The stimulant pemo-
line remains available but is no longer recommended owing to reports of fatal hepatotoxicity.

A single medication is generally all that is needed to treat uncomplicated ADHD. Com-
binations of psychotropic medications have not been well studied and are reserved for very
severe ADHD and coexisting mental health disorders.

Nonpharmacologic Interventions
Behavioral Therapy Behavioral therapy is not routinely recommended as first-line treat-
ment for uncomplicated ADHD in school-age children. Large randomized trials directly
compared behavioral therapy with pharmacologic therapy. The trials showed that behav-
ioral therapy alone was less effective than pharmacologic therapy alone, and they showed
mixed results for behavioral therapy in combination with medication.

The behavioral-treatment group of the Multimodal Treatment Study of ADHD involved
35 individual and group sessions over 14 months and focused on behavior-management
techniques, a summer treatment program, consultation with each child’s teacher, and
the presence of a behavioral aide in the child’s classroom for 12 weeks.4! This intensive
behavioral therapy alone was not as effective as medication alone for improving attention.
However, the combination was more effective for oppositional behavior and parent—child
discord, among other outcomes, than either of the treatments alone.

The study by Abikoffetal.24 examined psychosocial treatment, not as the sole treatment,
but in addition to medication. The sessions were weekly in the first year and monthly in
the second year and included parent training, family therapy, organizational-skills train-
ing, individual tutoring, social-skills training, and individual psychotherapy. No benefit
was found for adding psychosocial treatment to treatment with medication.

Behavioral treatment that is generally available in communities and schools usually
involves 8-to-12-week group sessions with children and parents, provided by psycholo-
gists or social workers. Sessions focus on improving the understanding of ADHD, teach-
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ing parents skills such as effective use of rewards and disincentives, and modifying the
physical and social environment to change the child’s behavior, such as structuring daily
routines.” Behavioral therapy is added to medication for specific indications, such as per-
sistent oppositional behavior and parent—child discord. Psychological treatment is indi-
cated for coexisting mental health conditions, such as depression and anxiety.

Other Interventions Physicians cannot prescribe an educational assessment, but they can
support a parent’s request for an assessment when it is indicated by persistent academic
problems. In the United States, children with ADHD are entitled to interventions within
the school setting if the parents and school officials determine that the child’s behavior
or condition interferes with his or her ability to participate in the educational process.
The interventions might be simple, such as seating the child near the teacher to minimize
classroom distractions, or they might involve assigning specific staff members to review
daily assignments with the child.42 Collaboration among the doctor, the parents, and the
teacher can be facilitated with very brief lists of target behaviors, rated by the teacher,
and taken by parents to appointments; these can be useful in gauging the effectiveness of
treatment (Table 3).7:9

Other treatment interventions, such as physical exercises, neurofeedback, chelation
therapy, systemic antifungal treatment, and vitamins, are often promoted at substantial
expense to families. Little evidence supports a role for these interventions in the treatment
of ADHD. Diets, including those involving the reduced consumption of sugar, were stud-
ied and found to affect behavior in no more than 1 percent of children.43-45

Reasons to refer to a specialist such as a developmental or behavioral pediatrician or
a child psychiatrist include coexisting mental health conditions, adverse social circum-
stances that warrant team management, and treatment failure.”

Special Populations
Children less than five years of age may demonstrate severely disruptive behaviors; these
are probably associated with other chronic physical and mental health conditions.#6.47
Randomized trials show that training parents improves symptoms in preschoolers. In one
trial, parents of 87 three-year-olds were randomly assigned to a control group or to 10 to
12 sessions in which they were taught to set consistent limits and positively interact with
their preschooler. Children of parents in the intervention group were significantly more
likely to achieve at least a 30 percent reduction in negative behaviors than were children
of parents in the control group (62 percent vs. 28 percent), and 80 percent of the children
in the intervention group showed improvement at one year of follow-up (there was no
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comparison group at that time).48 An 8-week randomized trial involving parents of three-
year-olds showed that training the parents had a significant benefit on the children, and
improvement was sustained 15 weeks after the intervention.+9

A short-term study (three to four weeks) involving 28 children with ADHD, who were
4 to 5.9 years of age, showed normalization of behavior for 25 children who received stim-
ulant medication as compared with 3 who received a placebo. Irritability and decreased
appetite were frequent side effects.5° Although approximately 1 percent of children two to
four years of age may be treated with psychotropic medications, there is little evidence to
support or guide this treatment,51:52 and the overuse of medication is a particular concern
in this group.

Children with mental retardation may have symptoms that meet the criteria for a sepa-
rate diagnosis of ADHD. However, according to DSM-IV-R criteria, symptomatic behav-
iors should not be diagnosed as ADHD if they can be better explained by another diag-
nosis.> Randomized, controlled trials support the use of stimulant medication to treat
children and adults who have symptoms of ADHD and mental retardation.53.54

ADHD affects 4 percent of adults; as many as 60 to 80 percent of children continue
to have problems in adulthood with inattention and impulsivity, which adversely affect
achievement and interpersonal relationships. The diagnosis of ADHD in adults, as in chil-
dren and adolescents, is established through DSM-IV-R criteria, and coexisting mental
health disorders must be considered in the diagnosis and treatment. Short-term studies
have indicated improvement in attention and impulsivity with the use of stimulants and
atomoxetine, but long-term data are lacking.55 A detailed discussion of adult ADHD is
beyond the scope of this article.

AREAS OF UNCERTAINTY

The subjective nature of judging behavior contributes to concern that ADHD is overdi-
agnosed and overtreated. Epidemiologic studies consistently show either underdiagnosis
or overdiagnosis, with wide geographic and demographic variation.56:57 Data are not yet
available to assess the long-term benefits and risks of medication. Although a concern
has been raised regarding a risk of substance abuse in patients treated with stimulant
medication, studies indicate that children with ADHD who are treated have a lower risk of
substance abuse later in life than children with ADHD who are not treated.58.59
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GUIDELINES
Guidelines for diagnosing and treating ADHD have been issued by several organizations
representing pediatrics and child psychiatry (Table 3). These are consistent, and taken
together, establish the standard of care for ADHD.

CONCLUSIONS AND RECOMMENDATIONS

The evaluation of a child for ADHD involves taking a careful history, including the use
of a standardized checklist to assess behaviors, and paying attention to the possibility of
other mental health conditions or adverse social circumstances causing or exacerbating
symptoms (Table 2). If the evaluation reveals behaviors meeting DSM-IV-R criteria for the
diagnosis of ADHD (Table 1), a plan for care should take into consideration that ADHD
is a chronic health condition and should involve the parents, the child, and the teacher in
identifying behaviors to which therapy is targeted (Table 3).

In school-age children such as the one described in the vignette, I begin treatment
with methylphenidate, because it is the treatment best supported by research. I prescribe
a long-acting preparation, typically a low dose (10 to 18 mg) for a child less than 10 years
of age and 2 midrange dose (20 to 36 mg) for older children or teenagers. A higher start-
ing dose (30 to 54 mg) is reasonable for patients with severe symptoms. If medication is
ineffective at the maximal dose or causes intolerable side effects, I try prescribing two
to four daily doses of short-acting medication or switching to a long-acting preparation
of dextroamphetamine; an alternative is atomoxetine. I see the child and his or her par-
ents every month initially and every three months once a stable dose has been reached,
to assess effectiveness and side effects. | recommend behavioral therapy for children and
families experiencing conflict with one another and for children with a coexisting mental
health condition.

Iam indebted to the children, families, and staff of the Collaborative Developmental Clirtc and to Sid Shah, Betty Elliott, James Kallman.
Nicholas Kuzera, Elien Perrin, James Perrin, Martin Stein. Esther Wender, and William Weil,

This article first appeared in the January 13, 2005, issue of the New England Journal of Medicine.
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ADDENDUM

On February 9, 2005, Health Canada, the Canadian drug regulatory agency, removed
Adderall XR from the Canadian market because of concerns about sudden death, which
was reported in 20 patients taking this medication.! Other Adderall products had not been
previously marketed in Canada. On the same day, the U.S. Food and Drug Administration
(FDA) announced that it had reviewed the same postmarketing reports that were reviewed
by Health Canada, described 12 pediatric deaths, and concluded that Adderall products
should not be removed from the U.S. market.? Among these 12 deaths, 5 occurred in chil-
dren with structural heart defects, and the remaining cases had complicating circum-
stances of heat exhaustion, dehydration, near drowning, and toxic levels, among oth-
ers. The FDA also concluded that the number of sudden deaths was not greater than that
expected among this population, given the approximately 30 million prescriptions written
during the time of these reports (1999 to 2003). The FDA instituted a labeling change for
Adderall XR in August 2004 to include a warning that patients with heart disease should
not ordinarily be treated with Adderall products. A recent multicenter trial assessing the
tolerability and effectiveness of Adderall XR was conducted for 24 months among 273
children 6 to 12 years of age who had been treated for 24 months or longer. The only seri-
ous adverse events (defined as events that resulted in death or hospitalization or that were
life-threatening or medically significant) reported by this study were two occurrences of
seizure.}

1. Health Canada suspends the market authorization of Adderall XR®, a drug prescribed for Attention Deficit Hyperactivity
Disorder (ADHD) in children. Ottawa, Ont., Canada: Health Canada, 2005. (Accessed January 31, 2006, at www.hc-sc.ge.ca/
english/protection/warnings/2005/2005_01.html.)
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2. Public health advisory for Adderall and Adderall XR. Rockville, Md.: U.S. Food and Drug Administration, 2005. (Accessed
January 31, 2006, at www.fda.gov/cder/drugladvisoryfadderall.htm.)

3. McGough )], Biederman ], Wigal $B, et al. Long-term tolerability and effectiveness of once-daily mixed amphetamine salts
(Adderall XR) in children with ADHD. ] Am Acad Child Adolesc Psychiatry 2005;44:530-8.
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Hypercalcemia Associated with Cancer

ANDREW F. STEWART, M.D.

A 47-year-old woman with a history of breast cancer presents with confusion and dehydra-
tion. The serum calcium level is 18.0 mg per deciliter (4.5 mmol per liter). She has postural
hypotensionandlow centralvenous pressureonexamination ofthejugularveins. Theserum
phosphorus level is 5.0 mg per deciliter (1.6 mmol per liter), the blood urea nitrogen level is
80.0 mg per deciliter (28.6 mmol per liter), the serum creatinine level is 2.0 mg per deciliter
(177 mmol per liter), and the albumin level is 3.3 g per deciliter. A bone scintigraphic scan
reveals no evidence of skeletal involvement by the tumor. How should she be treated?

THE CLINICAL PROBLEM

ypercalcemia has been reported to occur in up to 20 to 30 percent of patients
with cancer at some time during the course of their disease.!-4 This incidence
may be falling owing to the wide use of bisphosphonates in patients with either
multiple myeloma or breast cancer, although data are lacking. Hypercalcemia leads to
progressive mental impairment, including coma, as well as renal failure. These complica-
tions are particularly common terminal events among patients with cancer. The detection
of hypercalcemia in a patient with cancer signifies a very poor prognosis; approximately
50 percent of such patients die within 30 days.>
Hypercalcemia associated with cancer can be classified into four types (Table 1).1-4 In
patients with local osteolytic hypercalcemia, the hypercalcemia results from the marked
increase in osteoclastic bone resorption in areas surrounding the malignant cells within
the marrow space.?:¢ The condition known as humoral hypercalcemia of malignancy
(HHM) is caused by systemic secretion of parathyroid hormone (PTH)-related protein
(PTHrP) by malignant tumors.1-2:7.8 PTHrP causes increased bone resorption1:2:7:8 and
enhances renal retention of calcium.9:1° The tumors that most commonly cause HHM are
listed in Table 1, but essentially any tumor may cause this syndrome. Some lymphomas
secrete the active form of vitamin D, 1,25-dihydroxyvitamin D (1,25(0H),D), causing
hypercalcemia as a result of the combination of enhanced osteoclastic bone resorption
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cium level that are unrelated to the cancer (e.g., primary hyperparathyroidism, the use of
thiazide diuretics, and granulomatous disease, among other causes).'3-18 The tumors
present in hypercalcemia associated with malignant disease are generally large and readily
apparent!-4; notable exceptions are small neuroendocrine tumors (such as islet tumors and
pheochromocytomas). The levels of intact PTH should be measured routinely. Although
ectopic hyperparathyroidism is extremely rare in hypercalcemia associated with cancer,
concomitant primary hyperparathyroidism is not (we found that in 8 of 133 patients with
cancer and hypercalcemia, primary hyperparathyroidism was the cause).18 Although most
patients with typical HHM (Table 1) have increased levels of circulating PTHrP, the diag-
nosis is usually obvious on clinical grounds; PTHrP should therefore be measured in the
occasional cases in which the diagnosis of HHM cannot be made on clinical grounds or
when the cause of hypercalcemia is obscure. Plasma 1,25(0H) D should be measured when
sarcoidosis, other granulomatous disorders, or the 1,25(OH),D lymphoma syndrome is
considered in the differential diagnosis. A bone scan (or a skeletal survey, in the case of
myeloma) is useful to assess the skeletal tumor burden in patients with cancer and hyper-
calcemia, if the test was not previously performed for tumor staging,.

Therapeutic Considerations

In planning therapy for patients with hypercalcemia associated with malignant disease,
antihypercalcemic therapy should be considered an interim measure, one with no ulti-
mate effect on survival.5 Thus, it is imperative that antitumor therapy be implemented
promptly: control of the serum calcium level merely buys time in which such therapy can
work. Another critical point is that when all the available therapies have failed, withhold-
ing antihypercalcemic therapy (which will eventually result in coma and death) may be an
appropriate and humane approach. In cases in which treatment is considered appropriate,
an assessment of the severity of the hypercalcemia is needed to guide therapy.

Although there are no formal guidelines, I consider mild hypercalcemia to be a serum
calcium level of 10.5 to 11.9 mg per deciliter (2.6 to 2.9 mmol per liter), moderate hyper-
calcemia a level of 12.0 to 13.9 mg per deciliter (3.0 to 3.4 mmol per liter), and severe
hypercalcemia a level of 14.0 mg per deciliter (3.5 mmol per liter) or greater. In general,
the neurologic and renal complications of hypercalcemia worsen with increasing sever-
ity of hypercalcemia, but other factors also influence the response to hypercalcemia. For
example, the rate of the ascent of the serum calcium level is important — a rapid increase
to moderate hypercalcemia frequently results in marked neurologic dysfunction, whereas
chronic severe hypercalcemia may cause only minimal neurologic symptoms. Similarly,
older patients with preexisting neurologic or cognitive dysfunction may become severely
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obtunded in the presence of mild hypercalcemia, whereas younger patients with moder-
ate-to-severe hypercalcemia may remain alert. Finally, the concomitant administration of
sedatives or narcotics may worsen the neurologic response to hypercalcemia.

The optimal therapy for hypercalcemia associated with cancer is one that is tailored
both to the degree of hypercalcemia and to its underlying cause. True hypercalcemia
(i.e., an elevated serum level of ionized calcium) occurs through three basic mecha-
nisms: enhanced osteoclastic bone resorption (in local osteolytic hypercalcemia, HHM,
1,25(0H) D-secreting lymphomas, and the rare case of ectopic hyperparathyroidism);
enhanced renal tubular reabsorption of calcium (in HHM and ectopic hyperparathyroid-
ism); and enhanced intestinal absorption of calcium (in 1,25(OH),D-secreting lympho-
mas and possibly ectopic hyperparathyroidism). Therapy should be targeted accordingly.

General Supportive Measures

The important general supportive measures include the removal of calcium from paren-
teral feeding solutions (a measure often overlooked); discontinuation of the use of oral
calcium supplements in enteral feeding solutions or as calcium tablets; discontinuation of
medications that may independently lead to hypercalcemia (e.g., lithium, calcitriol, vita-
min D, and thiazides); an increase in the weight-bearing mobility of the patient, if pos-
sible; and discontinuation of the use of sedative drugs, including analgesic drugs, if pos-
sible, to enhance the patient’s mental clarity and promote weight-bearing ambulation.

Hypophosphatemia develops in most patients with hypercalcemia associated with can-
cer at some point during the course of the disease, regardless of the underlying cause,
because of decreased food intake, saline diuresis, the use of loop diuretics, the phospha-
turic effects of PTHrP, the hypercalcemia itself, and treatment with calcitonin or antac-
ids. In general, the presence of hypophosphatemia increases the difficulty of treating
the hypercalcemia, and in animal models hypophosphatemia has been shown to cause
hypercalcemia.1? Phosphorus should be replaced orally or administered through a naso-
gastric tube as neutral phosphate.2° The serum phosphorus and creatinine levels should
be followed closely, in an effort to keep the phosphorus level in the range of 2.5 to 3.0 mg
per deciliter (0.98 to 1.0 mmol per liter), the serum creatinine level in the normal range,
and the calcium-phosphorus product below 40, ideally in the range of 30 (when both are
expressed in milligrams per deciliter). Intravenous phosphorus replacement should not
be given except in dire circumstances, when oral or nasogastric administration is impos-
sible, because its use can result in severe hypocalcemia, seizures, and acute renal failure.21
These general support measures alone may be sufficient to treat patients with mild hyper-
calcemia.
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Saline Hydration and Calciuresis

Patients with hypercalcemia associated with cancer are substantially dehydrated as a
result of a renal water-concentrating defect (nephrogenic diabetes insipidus) induced by
hypercalcemia and by decreased oral hydration resulting from anorexia and nausea, vom-
iting, or both. The dehydration leads to a reduction in the glomerular filtration rate that
further reduces the ability of the kidney to excrete the excess serum calcium. First, there-
fore, parenteral volume expansion should be initiated, with the administration of normal
saline. Although there are no randomized clinical trials to guide this therapy, in general
practice normal saline is administered at a rate of 200 to 500 ml per hour, depending on
the baseline level of dehydration and renal function, the patient’s cardiovascular status,
the degree of mental impairment, and the severity of the hypercalcemia. These factors
must be assessed with the use of careful clinical monitoring for physical findings that are
consistent with fluid overload. The goals of treatment are to increase the glomerular fil-
tration rate, thus increasing the filtered load of calcium that passes through the glomeru-
lus into the tubular lumen, and to inhibit calcium reabsorption in the proximal nephron
(because saline itself is calciuretic). Increasing the glomerular filtration rate to or above
the normal range (within safe limits) also permits the use of loop diuretics (Table 2) to
increase the renal excretion of calcium (loop diuretics block calcium reabsorption in the
loop of Henle and make possible increased administration of saline, which induces fur-
ther calcium excretion). Loop diuretics should not be administered until after full hydra-
tion has been achieved, because these agents can cause or worsen dehydration, leading to
a decline in the glomerular filtration rate and the filtered load of calcium. In contrast to
loop diuretics, thiazide diuretics should not be administered, since they stimulate, rather
than inhibit, renal calcium reabsorption.

Medications
Intravenous bisphosphonates are by far the best studied, safest, and most effective agents
for use in patients with hypercalcemia associated with cancer. These drugs work by block-
ing osteoclastic bone resorption.22-33 Because they are poorly absorbed when given orally
(approximately 1 to 2 percent of an oral dose is absorbed), only intravenously administered
bisphosphonates are used for this indication. In the United States, the two drugs that are
approved by the Food and Drug Administration (FDA) and are currently considered the
agents of choice in the treatment of mild-to-severe hypercalcemia associated with cancer
are pamidronate22.24:25 and zoledronate.22:23,26,:27 [n continental Europe, the United King-
dom, and other countries, ibandronate22.28,29 and clodronate22:30-32 gre also widely used.
Etidronate, which was the first to be used for this indication,22 has been replaced by these
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more potent bisphosphonates. A number of randomized clinical trials comparing bisphos-
phonates to saline and diuretics alone, to other bisphosphonates, and to other antiresorptive
agents such as calcitonin have confirmed the superiority of bisphosphonates.22,27.28,33

Bisphosphonate therapy should be initiated as soon as hypercalcemia is discovered,
because a response requires two to four days, and the nadir in serum calcium gener-
ally occurs within four to seven days after therapy is initiated.22-33 Approximately 60 to
90 percent of patients have normal serum calcium levels within four to seven days, and
responses last for one to three weeks.22-33 As compared with pamidronate, zoledronate
has the advantage of rapid and simpler administration (15 minutes vs. 2 hours for infu-
sion), whereas pamidronate is less expensive. Although a direct comparison of the two
drugs in a randomized clinical trial showed a statistically significant increase in the effi-
cacy of zoledronate,?” the difference in control of calcemia was small (mean nadir serum
calcium level, 9.8 mg per deciliter [2.4 mmol per liter] with zoledronate and 10.5 mg per
deciliter [2.6 mmol per liter] with pamidronate; the proportion of patients in whom a cor-
rected serum calicium level of 10.8 mg per deciliter [2.7 mmol per liter] was achieved by
day 10 was 88 percent and 70 percent, respectively). Thus, the differences are of arguable
clinical importance, and the choice is largely one between convenience and cost. Either
pamidronate or zoledronate is acceptable therapy.

In animal models, bisphosphonates have been associated with azotemia22:23 and thus,
their use in patients with renal failure is a potential concern. However, because hyper-
calcemia is a frequent cause of renal dysfunction in patients with hypercalcemia associ-
ated with cancer, effective treatment of the hypercalcemia associated with cancer often
improves renal function.25:34 The manufacturer and the American Society of Clinical
Oncology35 do not recommend the use of a reduced dose of pamidronate or zoledronate
for patients with serum creatinine values of less than 3.0 mg per deciliter (265.2 pmol per
liter), but they do advise that the recommended duration of the infusion not be shortened.
Pamidronate and zoledronate have been reported to cause or exacerbate renal failure, but
this effect has generally occurred in patients receiving multiple doses.?¢ In patients whose
condition fails to respond to a low initial dose of bisphosphonates, the use of a second,
larger dose (an approach that has not been approved by the FDA) or a second-line agent
may be considered.

Other Pharmacologic Agents
Several agents commonly used before the advent of bisphosphonates are now used infre-
quently, usually when bisphosphonates are ineffective or contraindicated (Table 2). Glu-
cocorticoids37:38 may still have a role in the treatment of some patients, such as those with
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lymphomas resulting in elevated levels of 1,25(OH), vitamin D. Calcitonin may result in a
more rapid reduction in serum calcium levels than do other agents (the maximal response
occurs within 12 to 24 hours), butits value is questionable because the reductions are small
(approximately 1.0 mg per deciliter [0.25 mmol per liter]) and transient.37:39 Mithramycin,
which was the mainstay of therapy for hypercalcemia associated with cancer before the
bisphosphonates became available,4° remains effective, but its use is limited by potential
adverse effects (Table 2). Gallium nitrate is also approved for treatment,*! but the need for
continuous intravenous administration over a period of five days limits its use,

Dialysis

In patients who have cancers that are likely to respond to therapy but in whom acute or
chronic renal failure is present, aggressive saline infusion is not possible, and other thera-
pies such as bisphosphonates should be used with caution, if atall. In these circumstances,
dialysis against a dialysate containing little or no calcium is a reasonable and highly effec-
tive option for selected patients.42:43 There are no specific guidelines with regard to how
low the glomerular filtration rate must be for dialysis to be a rational choice in treating
hypercalcemia, but in general, when the rate falls below 10 to 20 ml per minute, or when
the presence of congestive heart failure contraindicates an adequate administration of
saline, or both, dialysis should be considered.

AREAS OF UNCERTAINTY

The receptor activator of nuclear factor-«B ligand (RANKL) system is the molecular path-
way that leads to osteoclast recruitment and differentiation and bone resorption in hyper-
calcemia associated with cancer. Agents that interfere with the system, such as recombi-
nant osteoprotegerin (a decoy receptor for RANKL) or monoclonal antibodies directed
against RANKL, have been proposed as novel treatments for hypercalcemia associated
with malignantdisease, as have monoclonal antibodies, which neutralize PTHrP. Prelimi-
nary data from studies in animals or small studies involving women with osteoporosis
indicate reductions in bone resorption with these approaches.#4-46 Whether these agents
will prove to be safe and effective in humans with hypercalcemia associated with cancer,
whether they can be produced commercially at a cost competitive with that of bisphos-
phonates, and whether they can reverse hypercalcemia more effectively than the potent
bisphosphonates remain unknown.
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GUIDELINES
No guidelines are available from the major professional societies for the treatment of
hypercalcemia associated with cancer.

RECOMMENDATIONS

The patient described in the vignette, who has breast cancer and a large, obvious tumor
burden, is typical of patients with hypercalcemia associated with cancer in general and
with HHM in particular. As in all cases of hypercalcemia in patients with cancer, other
causes of the hypercalcemia need to be carefully considered. Coexisting primary hyper-
parathyroidism should routinely be ruled out by measurement of the level of immuno-
reactive parathyroid hormone. In the patient described, HHM is the most likely cause of
the hypercalcemia; thus, immunoreactive parathyroid hormone would be suppressed and
circulating PTHrP would be elevated (however, I do not routinely measure PTHrP unless
the diagnosis is uncertain).

When a patient presents with hypercalcemia associated with cancer, the physician
should first consider whether treatment is appropriate according to an assessment of the
overall prognosis. The cornerstones of successful antihypercalcemic therapy are vigorous
rehydration (with the use of normal saline at 200 to 500 ml per hour, depending on the
patient’s cardiovascular status and renal function); aggressive calciuresis with the use of
loop diuretics, after normovolemia has been restored; and inhibition of bone resorption
with the use of intravenous bisphosphonates (in the United States, the administration of
either pamidronate [an infusion of 60 to 90 mg over a 2-hour period] or zoledronate [4 mg
over a 15-minute period]). Pamidronate is at present less expensive, whereas zoledronate
is more convenient to use and results in slightly greater mean reductions in the serum
calcium level, although the differences are small. The expectation with the use of either
regimen is that the serum calcium level will begin to fall within 12 hours after the therapy
is initiated and will reach the nadir within approximately four to seven days. The serum
calcium level generally will remain in the normal or near-normal range for one to three
weeks, allowing time to institute other treatments for the malignant disease responsible
for the hypercalcemia.

Supported by a grant (DK 51081) from the National Institutes of Health.

This article first appeared in the January 27, 2005, issue of the New England Journal of Medicine.
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Rosacea

FRANK C. POWELL, F.R.C.P.I.

A 47-year-old white woman reports facial redness and flushing. Her eyes are itchy and
irritated. She thinks she may have rosacea and is worried that she will have a “whiskey
nose.” On examination, multiple erythematous papules, pustules, and telangiectasias are
observed on a background of erythema of the central portion of her face. How should her
case be managed?

THE CLINICAL PROBLEM

constellation of clinical symptoms and signs are included under the broad rubric

of rosacea. These consist of facial flushing, the appearance of telangiectatic ves-

sels and persistent redness of the face, eruption of inflammatory papules and
pustules on the central facial convexities, and hypertrophy of the sebaceous glands of the
nose, with fibrosis (rhinophyma).® Ocular changes are present in more than 50 percent
of patients and range from mild dryness and irritation with blepharitis and conjunctivitis
(common symptoms) to sight-threatening keratitis (rare).2 Patients with rosacea may
report increased sensitivity of the facial skin3 and may have dry, flaking facial dermatitis,
edema of the upper face,? or persistent granulomatous papulonodules.5 There is often an
overlapping of clinical features, but in the majority of patients, a particular manifestation
of rosacea dominates the clinical picture. As a useful approach to the guidance of therapy,
the disease can thus be classified into four subtypes — erythematotelangiectatic (sub-
type 1), papulopustular (2), phymatous (3), and ocular (4)¢ — with the severity of each
subtype graded as 1 (mild), 2 (moderate), or 3 (severe).” The psychological, social, and
occupational effects of the disease on the patient should also be assessed and factored into
treatment decisions.

The onset of rosacea usually occurs between the ages of 30 and 50 years.® The course
of the disease is typically chronic, with remissions and relapses. Some patients identify
exacerbating factors, particularly in regard to flushing, such as heat, alcohol, sunlight,
hot beverages, stress, menstruation, certain medications, and certain foods.? Rosacea is
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recommended, owing to rare but serious complications such as pneumothorax and pul-
monary embolism, as well as postoperative increases in episodes of abnormal sweating.

Ifthe telangiectatic component is prominent, as itis in grade-2-to-3 disease, ablation of ves-
sels by laser can be helpful. A nonblinded, uncontrolled study of 16 patients who had erythema-
totelangiectatic rosacea and were treated with pulsed-dye-laser therapy showed a significant
improvement in erythema and quality of life after treatment.24 Although topical and systemic
therapies, as outlined for papulopustular rosacea below, are often used to treat patients with
erythematotelangiectatic rosacea, there is little evidence of the efficacy of these agents. In addi-
tion, topical therapy may irritate the sensitive skin of patients with subtype 1 rosacea.

Subtype 2

Small, dome-shaped erythematous papules, some of which have tiny surmounting pus-
tules, on the convexities of the central portion of the face, with background erythema
(Figure 2), typify papulopustular rosacea.® In grade 3 disease, plaques can form from the
coalescence of inflammatory lesions (Figure 3). Telangiectatic vessels, varying degrees of
edema, ocularinflammation, and a tendency to flush are present in some patients. The dif-
ferential diagnosis includes acne vulgaris, perioral dermatitis, and seborrheic dermatitis.
Patients with acne vulgaris have less erythema, are often younger, and have oily skin with
blackheads and whiteheads (comedones), larger pustules and nodulocystic lesions, and
a tendency to scarring. In patients with perioral dermatitis, micropustules and microves-
icles around the mouth or eyes and dry, sensitive skin may follow the inappropriate use
of topical corticosteroids. Seborrheic dermatitis may accompany rosacea and contribute
to the facial erythema, but it is distinguished from rosacea by a prominence of yellowish
scaling around the eyebrows and alae nasi, together with troublesome dandruf¥.

Management  Systemic or topical antibiotics, or both, are the mainstays of therapy for sub-
type 2 rosacea (Table 3), and the response is often satisfactory (Figures 4A and 4B). Mod-
erate-to-severe (i.e., grade 2 or 3) papulopustular rosacea may require systemic therapy to
achieve clearance of inflammatory skin lesions, whereas milder (grade 1 and some cases of
grade 2) disease can often be treated with topical medications alone.25 Although data are
lacking to support the combined use of topical and systemic therapies, many clinicians rec-
ommend such a combination for the treatment of moderate-to-severe disease.20:25

On the basis of an analysis that pooled data from two randomized trials, van Zuuren
and colleagues concluded that there was strong evidence of the efficacy of topical met-
ronidazole and azelaic acid cream.26 Sixty-eight of 90 patients (76 percent) treated with
topical metronidazole for eight or nine weeks considered their rosacea to be improved, as
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the placebo group.26 Among 14 patients treated with 200 mg of metronidazole twice daily
for six weeks, 10 were considered to have improvement, as compared with 2 of 13 patients
(15 percent) who received placebo pills.32 A double-blind trial that compared 200 mg of
metronidazole twice daily with 250 mg of tetracycline twice daily for 12 weeks among 40
patients showed that the two agents were equally effective.33 Although both minocycline
and erythromycin are frequently used in the systemic treatment of rosacea, there are few
data available on the effectiveness of these agents. On the basis of clinical experience, some
investigafors have suggested that intermittent low-dose antibiotic treatment (250 mg of
tetracycline on alternate days) may be as effective as multiple daily doses.34 An uncon-
trolled study of 10 patients with moderate or severe rosacea that had responded poorly
to treatment were prescribed 250 mg of azithromycin three times per week; moderate or
marked improvement was‘observed in all patients after four weeks of therapy.35

Oral isotretinoin in low doses has been reported to be effective in the control of rosacea
that was otherwise resistant to treatment, but the ocular and cutaneous drying effects of
this agent are poorly tolerated, and its potential for serious adverse effects (including tera-
togenic effects) contradicts its use in routine care. Topical tretinoin has been reported to
be as effective as oral isotretinoin after 16 weeks of treatment3¢ and may be helpful in the
treatment of patients with papulopustular rosacea who also have oily skin.3?

Anecdotal reports have suggested that Cucumis sativus (cucumber), applied in a cooled
yogurt paste, is helpful in reducing facial edema of rosacea that is otherwise resistant to
treatment32 and that facial massage involving rotatory movements of the fingers from the
central to the peripheral face may improve papulopustular and edematous skin changes.3?
However, data that support the effectiveness of either of these treatments are lacking.

Maintenance Therapy Because relapse occurs in about one quarter of patients within weeks
after the cessation of systemic therapy,4° topical therapy is usually used in an effort to main-
tain remission.4? The required duration of maintenance therapy is unknown, but a period
of six months is generally advised.42 After this time, some patients report that they can keep
their skin free of papulopustular lesions with topical therapy applied on alternate days or
twice weekly, whereas others require repeated courses of systemic medication.

Subtype 3
Phymatous rosacea is uncommon. The most frequent phymatous manifestation is rhi-
nophyma (known familiarly as “whiskey nose” or “rum blossom”). In its severe forms
(grade 3), rhinophyma is a disfiguring condition of the nose resulting from hyperplasia of
both the sebaceous glands and the connective tissue (Figure 5). Rhinophyma occurs much
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more often in men than in women (approximate ratio, 20:1),43 and a number of clinico-
pathologic variants have been described.44 Although rhinophyma is often referred to as
“end-stage rosacea,” it may occur in patients with few or no other features of rosacea. The
diagnosis is usually made on a clinical basis, but a biopsy may be necessary to distinguish
atypical, or nodular, rhinophyma from lupus pernio (sarcoidosis of the nose); basal-cell,
squamous-cell, and sebaceous carcinomas; angiosarcoma; and even nasal lymphoma.45

Data from randomized trials of therapies for rhinophyma and long-term follow-up
studies of recurrence rates are lacking. Clinical experience suggests that grades 2 and 3
rhinophyma respond well, at least initially, to surgical excision, electrosurgery, or carbon
dioxide-laser therapy. A case series of 30 patients who were treated with carbon dioxide
lasers and followed for one to three years showed good cosmetic results in almost all the
patients.4¢

Subtype 4

Ocular rosacea is common but often not recognized by the clinician.4? It may precede,
follow, or occur simultaneously with the skin changes typical of rosacea. In the absence of
accompanying skin changes, ocular rosacea can be difficult to diagnose, and there is no
test that will confirm the diagnosis. Patients usually have mild, nonspecific symptoms,
such as burning or stinging of the eyes. A sensation of dryness is common, and tear secre-
tion is frequently decreased.#8 Mild-to-moderate ocular rosacea (including blepharocon-
junctivitis, chalazia, and hordeola) occurs frequently, whereas serious (grade 3) disease
with the potential for visual loss, such as that which results from keratitis, occurs rarely.

Artificial vears, eyelid hygiene (i.e., cleaning the lids with warm water twice daily),
fucidic acid, and metronidazole gel applied to lid margins are treatments that are fre-
quently used to treat mild ocular rosacea. Systemic antibiotics are often additionally
required for grade-2-to-3 disease, although limited data are available to support these
approaches. In a double-blind, placebo-controlled trial, 35 patients with ocular rosacea
who received 250 mg of oxytetracycline twice daily for six weeks had a significantly higher
rate of remission than did patients who received a placebo (65 percentvs. 28 percent).4%In
an uncontrolled study of 39 patients with cutaneous rosacea (28 with ocular symptoms),
100 mg of doxycycline daily for 12 weeks improved symptoms of dryness, itching, blurred
vision, and photosensitivity.50 After ocular symptoms subside, the maintenance of lid
hygene and the use of artificial tears are usually reccommended. However, such treatment
may be inadequate for moderate-to-severe ocular rosacea, and patients with persistent or
potentially serious ocular symptoms should be referred to an ophthalmologist.
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AREAS OF UNCERTAINTY
The causes and pathogenesis of rosacea remain poorly understood.45! Data from ran-
domized, clinical trials on the efficacy and optimal duration of many of the therapies,
including complementary therapies that are frequently used by patients,52 are lacking.
The possibility of emergence and carriage on the skin of resistant organisms is a concern
with regard to the prolonged use of topical and systemic antibiotics.

GUIDELINES
There are no specific guidelines for the management of rosacea.

SUMMARY OF RECOMMENDATIONS
“Rosacea” is a diagnostic term applied to a spectrum of changes in the skin and eyes. Until
the causes and pathogenesis are better understood, the classification of rosacea by its pre-
dominant features and grading according to severity (Table 1) are recommended to guide
management. The emotional effect of rosacea on the patient must also be considered in
the management of this condition, and advice on improving the cosmetic appearance of
the skin is an important aspect of overall care.

The woman described in the vignette should be reassured that inflammatory papules
and pustules usually respond to therapy and resolve without scarring and that rthinophyma
rarely develops in women. She should be advised to apply a sunscreen daily that provides
protection against both ultraviolet A and ultraviolet B irradiation and to avoid using irri-
tating topical products. Treatment should be initiated with 100 mg of doxycycline or 100
mg of minocycline daily for a period of 6 to 12 weeks. This should be followed by mainte-
nance therapy with azelaic acid, topical metronidazole, or a sodium sulfacetamide-sul-
fur preparation applied twice daily for six months and then gradually discontinued, as
outlined above. Laser therapy should be considered for residual, prominent telangiectatic
vessels. The oral antibiotic is likely to help the patient’s ocular symptoms, and she should
also be advised to clean her eyelids with warm water twice daily and to use artificial tears.
Referral to an ophthalmologist should be considered if her ocular symptoms persist.

Dr. Powell reports having received speaking fees from Galderma Laboratories, Bradley Pharmaceuticals,
and Dermik Laboratories.

This article first appeared in the February 24, 2005, issue of the New England Journal of Medicine.
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Pertussis — Not Just for Kids

ERIK L. HEWLETT, M.D., AND KATHRYN M. EDWARDS, M.D.

Six weeks ago, a 45-year-old woman noticed a scratchy feeling in her throat that has now
progressed to more than 20 episodes of severe, spasmodic coughing per day. Her cough-
ing spells are worse at night and are sometimes associated with gagging and vomiting.
Her adolescent son and several of his friends, who received all of their childhood immuni-
zations on schedule, had similar ilinesses involving cough several weeks before the onset
of her symptoms, and they continue to cough. How should the patient be assessed for
possible pertussis? Should she be treated and, if so, how? Could this illness have been
prevented?

THE CLINICAL PROBLEM

¥, espite rates of immunization for pertussis of more than 80 percent among

% young children, the number of cases of pertussis reported annually in the United

& .+ States has increased by a factor of six since 1980, with 11,647 cases reported in
2003 (Figure 1). The reported incidence rates probably substantially underestimate the
true burden of disease because of incomplcte reporting and a lack of recognition of the
illness on the part of physicians.1-4 The diagnosis of pertussis is frequently missed, often
because of misconceptions that whooping cough is solely a pediatric illness that has been
controlled by routine childhood immunizations and that immunity resulting from per-
tussis disease or immunization is lifelong. In addition, residual immunity from prior vac-
cination may modify the clinical presentation of pertussis in adolescents and adults and
make the diagnosis even more difficult.

Clinical Presentation and Complications
Anyone who has heard the frightening paroxysmal cough of a child with classic pertussis
would question how the diagnosis of pertussis could be overlooked. The illness begins,
however, less dramatically, with the catarrhal phase, which consists of nonspecific symp-
toms such as coryza, conjunctival irritation, and, occasionally, a slight cough, none of
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Among immunized patients, especially adolescents and adults, a prolonged cough
may be the only manifestation of pertussis.3 A number of studies have documented that
between 13 and 32 percent of adolescents and adults with an illness involving a cough of
six days’ duration or longer have serologic evidence of infection with B. pertussis.12-17 The
symptoms and complications of pertussis infection reported in these studies are often
quite different from those seen in children.14-18 For example, scratchy throat and other
pharyngeal symptoms occur in about one third of adults with pertussis, and episodes of
sweating are reported by 40 to 50 percent of persons over the age of 30 years. Although
70 to 99 percent of adolescents and adults with pertussis are reported to have paroxysmal
cough, the reported frequencies of other symptoms are more variable, with whoop in 8 to
82 percent and post-tussive vomiting in 17 to 50 percent.® Because adolescents and adults
often do not seek medical care until several weeks after the onset of their illness, the dif-
ferential diagnosis includes other causes of chronic cough, such as asthma, gastroesopha-
geal reflux disease, postviral bronchospasm, chronic sinusitis with postnasal drip, tuber-
culosis, chlamydia or mycoplasma infections, other chronic lung diseases, and malignant
conditions. Almost 80 percent of adults with confirmed pertussis have an illness involving
a cough of at least 3 weeks’ duration, and 27 percent still had a cough after 90 days.18:19
Complications of pertussis, which are similar in adolescents and adults, include pneumo-
nia (in 2.1 to 3.5 percent of patients), seizures (0.3 to 0.6 percent), and encephalopathy
(0.1 percent). Some complications, such as cough-induced urinary incontinence, increase
with age. Unusual complications that have been reported anecdotally in older patients
include a herniated intervertebral disc, the sudden onset of hearing loss, angina, and
carotid-artery dissection.6,18-24

Epidemiology, Incidence, and Burden of Disease

Although multiple reports have highlighted the role of pertussis as an important cause of
persistent cough in adolescents and adults, the actual burden of disease in these groups
is difficult to determine.4©12-25 This seemingly simple task is complicated by the biol-
ogy of B. pertussis and the difficulty in detecting the organism.4 Most pathogens of the
respiratory tract have short incubation periods, are easy to culture, cause illness for a rela-
tively short period, and are rapidly eliminated. B. pertussis is different in that the incubation
period is measured in days to weeks, the organism exhibits fastidious behavior in culture,
and it has the ability to cause, as the Chinese term it, a “cough of 100 days.” The organism
can be recovered from patients only during the first three to four weeks of illness and is
particularly difficult to isolate in previously immunized persons.25 These factors result in
outbreaks that span months and that can be difficult to track epidemiologically.26
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staining, bacterial culture, and polymerase chain reaction (PCR).2? Because the direct fluo-
rescentantibody technique has low sensitivity and specificity in comparison with culture and
PCR, this method is not currently recommended.29:3° A positive culture of nasopharyngeal
secretions (preferably an aspirate) on selective Regan—Lowe medium is the gold standard
for the diagnosis of pertussis. The sensitivity of culture is limited by the fastidious nature
of B. pertussis and the loss of viability between the site of collection and the clinical labora-
tory. The yield is lower from dilute specimens, specimens from patients who have had a long
duration of illness, and specimens obtained after antibiotic therapy. Nonetheless, when car-
ried out appropriately, culture continues to be recommended in patients who present within
three weeks after the onset of cough. Although antibiotic resistance is rare, isolation of the
causative organism, as recommended by the Centers for Disease Control and Prevention
(CDC), allows for characterization of antigenic variation and antibiotic sensitivity.3!

The use of PCR-based diagnostic assays with one or more primers, available in many
health departments and clinical laboratories, is an alternative approach. These assays
have been reported to detect fewer than 10 organisms, which do not need to be viable to
be detected, and thus the tests have significantly greater sensitivity than does culture.29-32
PCR assays with multiple primers can be used to identify and distinguish among several
bordetella species (i.e., B. pertussis, B. parapertussis, and B. bronchiseptica).29:33.34 Although
the period during which the organism can be identified is longer with PCR than for cul-
ture, false positive PCR results have been a problem.35 For these reasons, the National
Immunization Program of the CDC recommends the use of culture and PCR assays during
the period in which patients could be infectious — at least three weeks after the onset of
cough or four weeks after the appearance of any symptoms.3¢ Standardized procedures
and reagents and rigid quality control of PCR assays are needed to ensure accurate diag-
noses and to minimize false positive results,35:37.38

An alternative method of diagnosing pertussis in adolescents and adults is the mea-
surement of antibody to specific components of B. pertussis with the use of enzyme-linked
immunosorbent assays. Since the diagnosis of pertussis is often not considered during the
period when organisms can still be detected, the demonstration of increased antibody titers
between the acute phase of illness (i.e., in serum obtained within the first week after the
onset of symptoms) and the convalescent phase (in serum collected four to six weeks later)
may be necessary. Alternatively, a single serum antibody titer (that exceeds a diagnostic cut-
off point for the level of IgG against pertussis toxin or another antigen) obtained at least
three weeks into the illness may be required to confirm the diagnosis.2938-4¢ However, the
lack of a widely available serologic test with an established cutoff point, the limited diag-
nostic value of commercial tests, and the delay in obtaining results limit the usefulness of
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serologic testing in practice.%4! As a result, the CDC recommends that combinations of
diagnostic tests be used to identify persons with pertussis more effectively.29:38 Within the
first four weeks after the onset of symptoms (when cough has been present for three weeks),
the use of culture and PCR is appropriate for diagnosis; when cough has been present for
three to four weeks, PCR and serologic tests can both be used; and after four weeks of cough,
serologic tests alone are most likely to provide a diagnosis.

Treatment

Antibiotics should be administered to patients with pertussis to hasten clearance of the
organism and to limit transmission to susceptible contacts. Although controversial, it
appears that treatment can sometimes reduce the duration or severity of symptoms, or
both, but a benefit is unlikely when treatment is initiated after the first week of symp-
toms.3¢ Adolescents and adults with sporadic cases frequently present during the par-
oxysmal phase, which occurs at least a week after the onset of symptoms, and in such
cases, antibiotics rarely affect the course of the disease. However, viable organisms can be
recovered from untreated patients for three weeks after the onset of the cough. Thus, the
routine administration of antibiotics during the first four weeks of illness is justified. For
patients who are likely to be in contact with high-risk persons, such as infants, women in
the third trimester of pregnancy (who might continue to be infectious after delivery), and
health care workers, treatment is recommended even six to eight weeks after the onset of
illness.3¢

The National Immunization Program recommends erythromycin for the treatment of
pertussis.#2 However, the newer macrolides azithromycin and clarithromycin have been
demonstrated in head-to-head trials to be similar in efficacy to erythromycin, with fewer
side effects and more convenient administration.43-45 Dosages, common side effects, and
contraindications are summarized in Table 2.4647 An alternative treatment for patients
who cannot tolerate macrolides is trimethoprim-sulfamethoxazole. Although B. pertussis
strains are sensitive in vitro to fluoroquinolones and ketolides, there are no clinical data
to support the use of these agents.4#

Treatment also involves supportive care, which is most important for infants and small
children, since they are vulnerable to dehydration and malnutrition from post-tussive
vomiting and an inability to eat. None of the pharmacologic or immunologic interven-
tions that have been tested, such as corticosteroids, salbutamol, diphenhydramine, and
pertussis immune globulin, have been documented to be effective in reducing the symp-
toms or controlling the cough of pertussis.49
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were demonstrated to be immunogenic, associated with fewer local and systemic reac-
tions than whole-cell vaccines, and efficacious in the prevention of culture-confirmed
pertussis disease in infants and young children.5! These acellular vaccines have replaced
whole-cell vaccines in the United States and elsewhere.

Given the recognition that immunity wanes after vaccination early in life, repeated vac-
cination in adolescence or adulthood has been proposed. A large, randomized clinical
trial evaluated the efficacy of a three-component acellular pertussis vaccine (containing
pertussis toxoids, filamentous hemagglutinin, and pertactin) in nearly 3000 healthy sub-
jects 15 to 65 years of age. Active surveillance for pertussis was conducted every two weeks
for two years. With the use of culture or PCR and serologically confirmed disease as end
points, preliminary data from this study indicated that there was a 92 percent efficacy rate
for the vaccine (95 percent confidence interval, 32 to 99 percent).52

A recently published cost-benefit analysis that assumed that the incidence of pertus-
sis was the same as that observed in the above-mentioned trial led to the conclusion that
an additional booster dose of pertussis vaccine would be cost-effective.53 Of the scenar-
ios considered in the analysis, vaccination of adolescents was considered to be the least
expensive, the easiest to implement, and the most acceptable. In light of the greater recog-
nition of disease in adolescents and adults, some countries, such as Germany, France, and
Canada, now recommend the routine vaccination of adolescents with acellular pertussis
vaccine boosters (Table 1). Although there are no formulations of pertussis vaccine cur-
rently licensed in the United States for use in persons over the age of six years, advisory
groups are considering the routine use of acellular vaccines in this population once vac-
cines are approved and become available.

AREAS OF UNCERTAINTY
Despite extensive research on the toxins, adhesions, and other factors related to the viru-
lence of B. pertussis, little is known about the mechanisms by which these factors cause the
illness of pertussis. For example, although it is clear that pertussis toxin causes the char-
acteristic lymphocytosis and other abnormalities associated with the disease, the mecha-
nism responsible for the severe and prolonged cough remains unknown.

Vaccination of pregnant women has been proposed as a strategy to protect infants from
pertussis passively before they receive active vaccination. The potential for such a strategy
to work is based on observations that maternal antibody titers to pertussis antigens are
low but that, when present, antibodies are actively transported in cord blood.35 However,
data to support the safety and efficacy of maternal vaccination are lacking. An alternative
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or complementary approach would be the active immunization of newborns with acellular
pertussis vaccines; such approaches are being studied.

GUIDELINES

The CDC recommends that for all patients with presumed pertussis, culture be performed
to identify the etiologic agent during the time when patients are likely to be infectious,
regardless of which other diagnostic tests are used.3¢ The CDC and the Food and Drug
Administration are currently working on standardization of PCR and serologic methods
for the diagnosis of pertussis. Patients seen early in the course of their illness (i.e., during
the first three weeks after cough begins) should be evaluated with the use of culture and
PCR; PCR and serologic tests can be used when cough has been present for three to four
weeks; and serologic tests should be used for patients who present with cough that has
persisted for longer than four weeks.

The CDC also recommends the treatment of presumed or confirmed cases of pertussis
with erythromycin but acknowledges the limitations of this treatment due to side effects.
In cases in which the patient presents after the onset of paroxysmal cough, antibiotic treat-
ment is unlikely to affect the clinical course but will preclude transmission to susceptible
hosts beginning five days after the onset of therapy.

CONCLUSIONS AND RECOMMENDATIONS

For the patient described in the vignette, whose symptoms started six weeks ago, single-
sample serologic testing is the only method that could yield the diagnosis. Given the
duration of the symptoms, treatment with antibiotics would not affect the course of the
patient’s illness, and we would not recommend it at this point. If, however, the diagnosis
of pertussis had been made two or more weeks earlier, it would have been appropriate
to treat the patient in order to prevent further spread of the infection. If pertussis had
been documented (by culture, PCR, or both) in the patient’s son during the first three
weeks of his illness, it would have been appropriate to consider her a contact and to treat
her, whether or not she became symptomatic, with either azithromycin or clarithromycin,
according to the regimen in Table 2. With this approach, even if her condition did progress
to clinical pertussis, the antibiotic treatment would have the potential to reduce the dura-
tion and severity of her illness.

Pertussis vaccines are highly efficacious, but in many countries, including the United
States, they are administered only to a small subgroup of the population — namely, chil-
dren younger than six years of age. The control of pertussis requires an increase in the
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immunity of all age groups. We believe that the vaccination of adolescents (with a suitable
formulation of acellular pertussis vaccine) should be added to the current immunization
schedule for pertussis in order to reduce the risk of the disease later in life as well as the
transmission to infants.

Weare indebted to Dr. Trudy Murphy and Dr. Margaret Cortese of the National Immunization Program, CDC, for their review of the manuscript;

to Dr. Emily Wong and Mr. Alan Wong for their contribution to Figure 2; and to Ms. Candace Green and Mrs. Sarah Baugher
for their assistance in the preparation of the manuscript.

This article first appeared in the March 24, 2005, issue of the New England Journal of Medicine.



i58

The NEW ENGLAND JOURNAL of MEDICINE

REFERENCES

1.

Pertussis — United States,
1997-2000. MMWR Morb
Mortal Wkly Rep 2002;51:
73-6.

2,

Vitek CR, Pascual FB,
Baughman AL, Murphy TV.
Increase in deaths from
pertussis among young in-
fants in the United States
in the 1900s. Pediatr Infect
Dis ] 2003;22:628-34.

3.
Deeks S, De Serres G,
Boulianne N, etal. Failure
of physicians to consider
the diagnosis of pertussis
in children. Clin Infect Dis
1999;28:840-6.

4.
Crowcroft NS, SteinC,
Duclos P, Birmingham M.
How best to estimate the
global burden of pertussis?
Lancet Infect Dis
2003;3:413-8.

S.

Casano P, Odena MP,
Cambra FJ, Martin JM,
Palomeque A. Bordetella
pertussis infection causing
pulmonary hypertension.
Arch Dis Child 2002;86:453.
6.
von Konig CH, Halperin S,
Riffelmana M, Guiso N.
Pertussis of adults and in-
fants. Lancet Infect Dis
2002;2:744-50.

7.
Smith C, Vyas H. Early infan-
tile pertussis: increasingly
prevalent and potentially
fatal. EurJ Pediatr 2000;159:
898-900.

8.
Goulin GD, Kaya KM,
BradleyJS. Severe pulmo-
nary hypertension associ-
ated with shock and death
in infants infected with
Bordetella pertussis. Crit
Care Med 1993;21:1791-4,
9.
McEnieryJD, Delbridge RG,
Reith DM. Infant pertussis
deaths and the management
of cardiovascular compro-
mise. ] Paediatr Child Health
2004;40:230-2.

10.

Edwards KM. Pertussis: an
important target for mater-
nal immunization. Vaccine
2003;21:3483-6.

11,

Tanaka M, Vitek CR,

Pascual FB, Bisgard KM,
Tate JE, Murphy TV. Trends
in pertussis among infants
in the United States, 1980-
1999. JAMA 2003;290:
2968-75.

12,

Mink CM, Cherry]D,
Christenson P, etal. A search
for Bordetella pertussis in-
fection in university students.
Clin Infect Dis 1992;14:
464-71.

13,

Carttaneo LA, Reed GW,
Haase DH, Wills M),
Edwards KM. The seroepide-
miology of Bordetella per-
tussis infections: a study of
persons ages 1-65 years.

J Infect Dis 1996;173:1256-9.
14.

Schmitt-Grohe S, Cherry JD,
Heininger U, Uberall MA,
Pineda E, Stehr K. Pertussis
in German adults. Clin
Infect Dis 1995;21:860-6.

15.

Birkebaek NH,

Kristiansen M, Seefeldt T, et
al. Bordetella pertussis and
chronic cough in adults. Clin
Infect Dis 1999;29:1239-42.
16.

Nennig ME, Shinefield HR,
Edwards KM, Black SB,
Fireman BH. Prevalence and
incidence of adult pertussis
in an urban population.
JAMA 1996;275:1672-4.

17.

Wright SW, Edwards KM,
Decker MD, Zeldin MH.
Pertussis infection in adults
with persistent cough. JAMA
1995;273:1044-6.

18.

Postels-Multani S,

Schmitt H), Wirsing von
Konig CH, Bock HL,
Bogaerts H. Symptoms

and complications of per-
tussis in adults. Infection
1995;23:139-42.

19.

Thomas PF, McIntyre PB,
Jalaludin BB. Survey of per-
tussis morbidity in adults in
western Sydney. Med ] Aust
2000;173:74-6.

20.

Trollfors B, Rabo E.
Whooping cough in adults.
Br MedJ (Clin Res Ed)
1981;283:696-7.

21.

De Serres G, Shadmani R,
Duval B, etal. Morbidity of
pertussis in adolescents and
adults. ) Infect Dis 2000;182:
174-9.

22,

Skowronski DM, De Serres G,
MacDonald D, etal. The
changing age and seasonal
profile of pertussis in
Canada. ] Infect Dis
2002;185:1448-53, (Erratum,
J Infect Dis 2002;185:1696.)

23,

Skowronski DM, Buxton JA,
Hestrin M, Keyes RD,

Lynch K, Halperin SA.
Carotid artery dissection as a
possible severe complication
of pertussis in an adult: clini-
cal case report and review.
Clin Infect Dis 2003;36:
el-e4.

24,

Halperin SA, Marrie T].
Pertussis encephalopathy

in an adult: case reportand
review. Rev Infect Dis
1991;13:1043-7.

25.

Strebel P, Nordin J, Edwards
K, et al. Population-based
incidence of pertussis
among adolescents and
adults, Minnesota, 1995-
1996. ] Infect Dis 2001;183:
1353-9.

26.

Kurt TL, Yeager AS, Guenette
S, Dunlop S. Spread of per-
tussis by hospital staff.
JAMA 1972;221:264-7.

27.

Cherry JD, Brunell PA,
Golden GS, Karzon D.
Report of the task force on
pertussis and pertussis vac-
cine. Pediatrics 1988;81:
Suppl:939-84.

28.

Cherry JD. The science and
fiction of the “resurgence”
of pertussis. Pediatrics
2003;112:405-6.

29.

Muller EM, Hoppe JE,
Wirsing von Konig CH.
Laboratory diagnosis of
pertussis: state of the art

in 1997.J Clin Microbiol
1997;35:2435-43.

30.

Ewanowich CA, Chui LWL,
Paranchych MG, Peppler MS,
Marusyk RG, Albritton WL.
Major outbreak of pertussis
in northern Alberta, Canada:
analysis of discrepant direct
fluorescent-antibody and
culture results by using poly-
merase chain reaction meth-
odology. ] Clin Microbiol
1993;31:1715-25.



PERTUSSIS — NOT JUST FOR KIDS$

3l.

Mastrantonio P, Spigaglia P,
van Oirschot H, etal,
Antigenic variants of
Bordetella pertussis strains
isolated from vaccinated
and unvaccinated children.
Microbiology 1999;145:
2069-75.

32

Edelman K, Nikkari S,
Ruuskanen O, He Q,
Viljanen M, Mertsola].
Detection of Bordetella per-
tussis by polymerase chain
reaction and culture in the
nasopharynx of erythromy-
cin-treated infants with per-
tussis. Pediatr Infect Dis ]
1996;15:54-7.

33.

Cloud JL, Hymas WC,
Turlak A, et al. Description
of a multiplex Bordetella
pertussis and Bordetella
parapertussis LightCycler
PCR assay with inhibition
control. Diagn Microbiol
Infect Dis 2003;46:189-95.
34.

Farrell D], McKeon M,
Daggard G, Loeffelholz MJ,
Thompson CJ, Mukkur TK.
Rapid-cycle PCR method to
detect Bordetella pertussis
that fulfills all consensus
recommendations for use of
PCR in diagnosis of pertus-
sis. ] Clin Microbiol
2000;38:4499-502.

35.

Lievano FA, Reynolds MA,
Waring AL, etal. Issues as-
sociated with and recom-
mendations for using PCR to
detect outbreaks of pertus-
sis. ] Clin Microbiol 2002;40:
2801-5.

36.

Guidelines for the control
of pertussis outbreaks.
Atlanta: National Immu-
nization Program, 2000.
(Accessed January 31, 2006,
at http://www.cde.gov/nip/
publications/pertussis/
guide.htm.)

37.

Meade BD, Bollen A.
Recommendations for use
of the polymerase chain re-
action in the diagnosis of
Bordetella pertussis infec-
tions. ] Med Microbiol
1994;41:51-5.

38.

Fry NK, Tzivra O, Li YT, etal.
Laboratory diagnosis of per-
tussis infections: the role of
PCR and serology. ] Med
Microbiol 2004;53:519-25.
39. ’

Hallander HO. Microbiologi-
cal and serological diag-
nosis of pertussis. Clin
Infect Dis 1999;28:Suppl 2:
$99-5106.

40.

Heininger U, Schmidt-
Schlapfer G, CherryJD,
Stehr K. Clinical validation
of a polymerase chain reac-
tion assay for the diagnosis
of pertussis by comparison
with serology, culture, and
symptoms during a large
pertussis vaccine efficacy
trial. Pediatrics 2000;
105(3):E31.

41,

Kosters K, Riffelmano M,
Dohrn B, Konig CHW.
Comparison of five commer-
cial enzyme-linked immu-
nosorbent assays for de-
tection of antibodies to
Bordetella pertussis. Clin
Diagn Lab Immunol 2000;7:
422-6.

42,

Bergquist SO, Bernander S,
Dahnsjo H, Sundelof B.
Erythromycin in the treat-
ment of pertussis: a study
of bacteriologic and clinical
effects. Pediatr Infect Dis J
1987,6:458-61. [Erratum,
Pediatr Infect Dis J 1987;6:
1035.]

359

43,

Langley JM. Halperin SA,
Boucher FD, Smith B. Azith-
romycin is as effective as
and better tolerated than
erythromycin estolate for
the treatment of pertussis.
Pediatrics 2004;111:
€96-€101.

44,

Aoyama T, Sunakawa K,
Iwata S, Takeuchi Y, Fujii R.
Efficacy of short-term treat-
ment of pertussis with clar-
ithromycin and azithromy-
cin. } Pediatr 1996;129:
761-4.

45.

Summaries of infectious
diseases: pertussis. [n:
Pickering L, ed. 2003 Red
book: report of the Commit-
tee on Infectious Diseases.
26th ed. Elk Grove Village,
Ill.: American Academy of
Pediatrics, 2003:472-86.
46.

Mahon BE, Rosenman MB,
Kleinman MB. Maternal and
infant use of erythromycin
and other macrolide antibi-
otics as risk factors for in-
fantile hypertrophic pyloric
stenosis. ) Pediatr 2001;139:
380-4.

47.

Ray W, Murray K, Meredith
S, Narasimhulu S, Hall K,
Stein C. Oral erythromycin
and the risk of sudden death
from cardiac causes. N Engl
] Med 2004;351:1089-96.
48.

Hoppe JE, Bryskier A. In
vitro susceptibilities of
Bordetella pertussis and
Bordetella parapertussis to
two ketolides (HMR 3004
and HMR 3647), four mac-
rolides (azithromycin, clar-
ithromycin, erythromycin A,
and roxithromycin), and two
ansamycins (rifampin and
rifapentine). Antimicrob
Agents Chemother 1998:42:
965-6.

49.

Pillay V, Swingler G.
Symptomatic treatment of
the cough in whooping
cough. Cochrane Database
Syst Rev 2003;4:CD003257.
50.

Steketee RW, Wassilak SGF,
Adkins WN J, et al. Evidence
for a high attack rate and ef-
ficacy of erythromycin pro-
phylaxis in a pertussis out-
break in a facility for the
developmentally disabled.

J Infect Dis 1988;157:434-40.
51,

Edwards KM, Decker MD.
Combination vaccines.
Infect Dis Clin North Am
2001;15:209-30.

52,

Ward]. Acellular pertussis
vaccines in adolescents

and adults. In: Program and
abstracts of the 41st Inter-
science Conference on
Antimicrobial Agents and
Chemotherapy, Chicago,
December 16-19, 2001.
Washington, D.C.: American
Society for Microbiology,
2001:520. abstract.

53.

Purdy KW, Hay )W,
Botteman MF, Ward J1.
Evaluation of strategies for
use of acellular pertussis
vaccine in adolescents and
aduits: a cost-benefit analy-
sis. Clin Infect Dis 2004;39:
20-8.

54.

Halperin SA, BertolussiR,
Langley JM, Miller B,
Eastwood BJ. Seven days of
erythromycin estolate is as
effective as fourteen days for
the treatment of Bordetella
pertussis infections.
Pediatrics 1997;100:65-71.
55.

Healy CM, Munoz FM,
Rench MA, Halasa NB,
Edwards KM, Baker CJ.
Prevalence of pertussis anti-
bodies in maternal delivery,
cord, and infant serum.

) Infect Dis 2004;190:
335-40.



360

The NEW ENGLAND JOURNAL of MEDICINE

ADDENDUM

The proceedings of a conference on the Global Pertussis Initiative, at which experts from
17 countries analyzed the status of pertussis disease worldwide and evaluated potential
immunization strategies, have been published.! The recommendations included increased
protection of infants and toddlers by immunization of groups at the highest risk of trans-
mitting Bordetella pertussis to them; development of a better understanding of the epidemi-
ology and transmission of pertussis; and improved surveillance, diagnosis, and educa-
tion. A recently published multicenter placebo-controlled randomized trial in the United
States involving subjects ages 15 to 65 years demonstrated that acellular pertussis vacci-
nation conferred 92 percent protection (95 percent confidence interval, 32 to 99 percent)
against pertussis infection.? Another recent study using a cost—benefit analysis of teta-
nus, diphtheria, and acellular pertussis (Tdap) booster immunization in the United States
projected that vaccinating all adolescents (persons 10 to 19 years of age) would prevent 0.4
to 1.8 million cases of pertussis and save from $0.3 to $1.6 billion in medical care costs
over 10 years.}

Since publication of our article, we have been informed that in addition to those coun-
tries noted in Table 1, Australia has added a booster dose of acellular pertussis vaccine for
adolescents 15 to 17 years of age.* This dose replaces the 18-month booster and, on the
basis of computer simulation, is anticipated to reduce the overall incidence of pertussis.®

1. Plotkin S. The Global Pertussis Initiative: process overview. Pediatr Infect Dis ] 2005;24:Suppl 5:57-9.

2. Ward ]I, Cherry JD, Chang S-J, et al. Efficacy of an acellular pertussis vaccine among adolescents and adults. N Engl ] Med
2005;353:1555-63.

3. Hay JW, Ward J1. Economic considerations for pertussis booster vaccination in adolescents. Pediatr Infect Dis J 2005;24:
Suppl 6:5127-5133.

4. The Australian Immunisation Handbook. 8th ed. Canberra: Australian Government Department of Health and Ageing,
2003:205-20.

5. Hethcote HW, Horby P, Mclntyre P. Using computer simulations to compare pertussis vaccination strategies in Australia.
Vaccine 2004;22:2181-91.
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229t, 231t

electrodiagnostic studies, 231
functional anatomy, 230f, 231t
guidelines, 235
incidence, 225
pharmacologic treatment, 232-34, 235-36
recommendations, 235-36
surgical decompression, 234, 235
B-adrenergic agonists, for COPD exacerbations, 40t

B-adrenergic blockers, for atrial fibrillation, 273,
273t, 274

Bipolar disorder, vs. ADHD, 303t
Bisphosphonates
for hypercalcemia associated with cancer, 322-23
for primary hyperthyroidism, 200
in renal failure, 323
Bites
bat, 289-90, 290f
cat, 181f, 185t
cellulitis from, 185t
dog, 185t, 283
human, 185t
rabies risk from. See Rabies
BK moles. See Dysplastic nevi
Bone mineral density )
in asymptomatic primary
hyperparathyroidism, 195-96
evaluation in elderly persons, 97
Breast cancer. See also Mammography
cellulitis after treatment, 180, 180t
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hypercalcemia in. See Hypercalcemia, in cancer
mammography’s effect on mortality from, 117-18
mortality rates, 115

rates in women who undergo annual
mammography for 10 years, 124f, 125f

risk of development of and death from, 116-17,
116t

Breast-feeding
antidepressant use in, 82-84, 88-89
peanutallergy and, 58

Bronchodilators, for COPD exacerbations, 40t, 41-42,
44-45t

Buccal cellulitis, 179, 180t, 184¢, 185
Bupropion

for ADHD, 306t, 308

for postpartum depression, 81t

for smoking cessation, 16, 17t, 19, 20

C

Calcitonin, for hypercalcemia associated with
cancer, 321t, 324

Calcium
elevated. See Hypercalcemia

intake in asymptomatic primary
hyperparathyroidism, 202

Calcium-channel blockers, for atrial fibrillation,
273,273t

Carcinoma erysipeloides, 182t
Cardioversion, in atrial fibrillation, 270
Carpal tunnel syndrome
anatomy, 65, 66f
areas of uncertainty, 71
conditions associated with, 67, 68
diagnosis, 67-68
etiology, 65
guidelines, 71
prevalence, 65
recommendations, 72
risk factors, 65
symptoms, 67
treatment, 68-71
Cat bites, 181f, 185t
Cefazolin, for cellulitis, 186t
Ceftriaxone
for buccal cellulitis, 184t
for cellulitis, 186t
for epididymitis, 159t

Cellulitis

anatomical variants, 179, 180t
ancillary treatment, 187-88
antibiotics for, 184t, 185-87, 186t
areas of uncertainty, 188

community-acquired methicillin-resistant
S. aureus in, 188, 191-92

definition, 179

diagnostic studies, 183-85
differential diagnosis, 182t, 183
guidelines, 188

infection sources, 181-82, 181f
predisposing factors, 180, 180t
prophylaxis, 188
recommendations, 188

unusual manifestations, 180-81

Cervicitis. See Chlamydial infections
Chlamydial infections

areas of uncertainty, 161-62
clinical presentation, 155-57, 156f
diagnostic tests, 158-59
epidemiology, 157

guidelines, 162-63, 162f
prevalence, 157
recommendations, 163

risk factors, 157

screening in men, 158, 161
screening in women, 157-58, 161, 162t
treatment, 159-60, 159t

Chronic obstructive pulmonary disease (COPD)

acute exacerbations
areas of uncertainty, 46
definition, 39
diagnostic assessment, 41, 44-45t
guidelines, 44-45t, 46-47
mortality rate, 39

noninvasive positive-pressure ventilation
for, 43, 44-45t, 46

pharmacologic treatment, 40t, 41-43, 44-45t
recommendations, 47-48
supplemental oxygen for, 41, 44-45t
tiotropium for, 50-51

costs, 39

incidence, 39

mortality rate. 39
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Cinacalcet, for primary hyperthyroidism, 200-201
Ciprofloxacin, for cellulitis, 184t, 186
Citalopram, for postpartum depression, 81t
Clarithromycin, for pertussis, 353, 354t

Clark’s nevi. See Dysplastic nevi

Clonidine, for smoking cessation, 16, 17t, 19

Compression stockings, for prevention of
post-thrombotic syndrome, 218

Computed tomography (CT)
in appendicitis, 107-8, 107f, 110
in cellulitis, 185
Conduct disorder, vs. ADHD disorder, 303t

Contraception, emergency. See Emergency
contraception

COPD. See Chronic obstructive pulmonary disease
Corticosteroids

for Bell's palsy, 233-34

for carpal tunnel syndrome, 69-70

for COPD exacerbations, 40t, 43, 44-45t, 51

for hypercalcemia associated with cancer, 321t,
323-24

thyroid function patterns associated with, 2t
Crepitant cellulitis, 180, 180t, 181
CT. See Computed tomography
Cutaneous anthrax, 182t

D
Dalteparin, for deep-vein thrombosis, 210t

Deep-vein thrombosis. See also Venous
thromboembolism

areas of uncertainty, 215-18

diagnosis, 209-10

guidelines, 218

pathogenesis, 207

post-thrombotic syndrome prevention, 218

pulmonary embolism risk, 207

recommendations, 217f, 218-19

risk factors, 208t, 215t

thrombophilia and, 215t, 216, 218-19

treatment

algorithm, 217f

duration of anticoagulation, 213-14, 214t

long-term, 212-13
low-molecular-weight heparin, 210t, 211-12
new anticoagulants, 215-16, 222
recommendations, 218

reduced-intensity anticoagulation, 215
thrombolytic agents, 212
unfractionated heparin, 210t, 211
ultrasonography, 209-10
Depression
vs. ADHD, 303t
postpartum. See Postpartum depression
smoking cessation and, 20-21
Desipramine, for postpartum depression, 81t
Dextroamphetamine
for ADHD, 305-7, 306t
adverse effects, 314

Dialysis, for hypercalcemia associated with
cancer, 324

Digoxin, for atrial fibrillation, 272t, 273
Diltiazem, for atrial fibrillation, 272t
Disopyramide, for atrial fibrillation, 272t
Dofetilide, for atrial fibrillation, 272t
Dog bites, 185t, 283

Dopamine, thyroid function patterns associated
with, 2t

Doxycycline
for cellulitis, 184t
for chlamydial infections, 160
for COPD exacerbations, 40t
for rosacea, 336t

Dual-energy x-ray absorptiometry, in asymptomatic
primary hyperparathyroidism, 195-96

Ductal carcinoma in situ, 120. See also Breast cancer
Dysplastic nevi
areas of uncertainty, 147-48
characteristics, 141-42, 142f, 143f
clinicopathological correlations, 143-44
dermoscopy, 148
epidemiology, 144
follow-up, 146-47
genetic screening, 147
guidelinces, 148t
melanoma risk in, 144-45
ocular melanoma in, 147
pathologic diagnosis, 142-43, 143f
prevalence, 144
prophylactic excision, 145-46
recommendations, 149
self-examination, 146-47
sunscreen use and, 147-48
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E
Ectopic pregnancy, vs. appendicitis, 105
Edema, cellulitis after, 181, 181f. See also Cellulitis
Edinburgh Postnatal Depression Scale, 79
Elderly persons

bone mineral density evaluation, 97

falls in. See Falls in elderly persons

fracture risk, 97

postural hypotension, 96
Electrodiagnostic studies, in Bell's palsy, 231
Emergency contraception

advance prescribing, 136

areas of uncertainty, 136

guidelines, 136-37

intrauterine device, 133-34

mifepristone, 134 _

oral contraceptives as, 132, 132t, 133

over-the-counter status issues, 136

pregnancy outcome after, 135

progestin-only, 132-33, 132t

recommendations, 137

safety, 134-35

timing of use, 133

types, 132t

Yuzpe regimen, 132, 132t
Enoxaparin, for deep-vein thrombosis, 210t
Epinephrine

for food-related anaphylaxis, 55t, 57

for hymenoptera hypersensitivity, 258-59
Erysipelas, 179. See also Cellulitis
Erythema migrans, 180t. See also Cellulitis
Erythromycin

for chlamydia during pregnancy, 159t

for pertussis, 353, 354t

for rosacea, 336t

Estrogen therapy, in asymptomatic primary
hyperparathyroidism, 200

Ethanol injection, of thyroid nodule, 2471, 249

Exercise testing, in asymptomatic aortic
stenosis, 30-31

F

Facial nerve. See also Bell's palsy
clinical features in damage to, 231t
functional anatomy, 230f

Facial weakness. See also Bell’s palsy
causes, 225-26

differential diagnosis, 226f, 227-29, 227f, 228f,
229t, 231t

Falls in elderly persons
incidence, 91
prevention
areas of uncertainty, 98

assessment and interventions, 92-96, 93f, 94t,
95t

bone mineral density evaluation, 97
education, 97
exercise programs, 97
guidelines, 98-99
laboratory tests and imaging, 96-97
recommendations, 99
risk factors, 91
Fenoterol, for COPD exacerbations, 40t
Fine-needle aspiration biopsy, thyroid nodule, 246
Fire ants, 255, 256t, 257f, 258f. See also Hymenoptera
Flecainide, for atrial fibrillation, 272t
Flick sign, 67
Fluoxetine, for postpartum depression, 81t
Fluvoxamine, for postpartum depression, 81t
Fondaparinux, 216, 219
Food allergy. See also Peanut allergy
incidence, 53
symptoms, 53-54
Foot ulcer, diabetic, 184t
Fracture risk
in elderly persons, 97
in primary hyperparathyroidism, 199

Furosemide, for hypercalcemia associated with
cancer, 321t

G

Gallium nitrate, for hypercalcemia associated with
cancer, 321t, 3234

Gangrenous cellulitis, 180t, 181
Gas gangrene, 182t
Glucocorticoids. See Corticosteroids

Goiter, in subclinical hyperthyroidism, 1. See also
Hyperthyroidism, subclinical

Graves disease, subclinical hyperthyroidism in, 1-2, 2t.
See also Hyperthyroidism, subclinical
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H areas of uncertainty, 324

Heart failure, atrial fibrillation in, 273t complications, 317

Heparin dialysis for, 324
low-molecular-weight, 210t, 211-12 general supportive measures, 320
unfractionated, 210t, 211 guidelines, 325

Hepatitis A incidence, 317
clinical presentation, 167-68 pharmacotherapy, 321t, 322-23
epidemiology, 168-69, 168f recommendations, 325
immune globulin for passive saline hydration and calciuresis for, 321t, 322

immunoprophylaxis, 171t, 173 treatment planning, 319-20

morbidity and mortality, 167-68 types, 317, 318t
risk .factors, 168 differential diagnosis, 197, 318-19
vaccine

Hyperparathyroidism, primary
areas of uncertainty, 173-74

in chronic liver disease, 174
dosing, 170-71, 170t
efficacy rates, 169

asymptomatic
areas of uncertainty, 199-202
bone densitometry, 195-96
calcium and vitamin D intake, 202

guidelines, 171t, 174 clinical features, 195-96
with hepatitis B vaccine, 170t, 171 differential diagnosis, 197

indications for use, 171¢, 172 guidelines, 201t, 202
for postexposure prophylaxis, 173
recommendations, 174

hypercalcemiain, 196
incidence, 195

safety, 170 long-term risks, 199-200

use in children, 170 natural history without surgery, 198
HHM (humoral hypercalcemia of malignancy). parathyroid hormone levels in, 197

See Hypercalcemia, in can
Hone¢ beyep leSthZS;; See :laso :rmeno tera pharmacotherapy, 200-201
» y . T .
Y Y P radiography, 195-96

, 256t, 257f. See al .
Hornets, 256t, 257f. See also Hymenoptera recommendations, 203

Human bites, 185t .
., . surgical treatment, 198-99
Humoral hypercalcemia of malignancy (HHM).

See Hypercalcemia, in cancer symptomatic, 196
Hymenoptera Hypertension
characteristics, 256t, 257f atrial fibrillation in, 273t
hypersensitivity reactions to stings Hyperthyroidism, subclinical
areas of uncertainty, 262-63 areas of uncertainty, 6
avoidance, 256t, 259 atrial fibrillation risk in, 4
clinical presentation, 255-56 conditions associated with, 5
guidelines, 263 definition, 1
immediate treatment, 258-59 diagnostic tests, 6
immunotherapy, 260-62 endogenous, 7-8
local, 255, 258f exogenous, 7, 7t
recommendations, 263 guidelines, 6
risk after initial event, 259t natural history, 6
Hypercalcemia neurologic conditions associated with, 5

in cancer osteoporosis risk in, 4-5



progression to overt, 3
recommendations, 6-8, 7t

screening in asymptomatic patients, 3
thyroid function patterns, 2t
treatment, 3, 7-8, 7t

Hypophosphatemia, in hypercalcemia associated
with cancer, 320

I
Immunoglobulin E (IgE)

antibodies in hymenoptera sting hypersensitivity,
260-61

antibodies in peanut allergy, 55-56

Inferior vena cava filters, for deep-vein thrombosis,
213

Insect stings. See Hymenoptera

Intrauterine device, as emergency contraception,
132t,133-34

Todine-131, for subclinical hyperthyroidism due to
nodular thyroid disease, 8

Ipratropium bromide, for COPD exacerbations, 40t

K
Kawasaki’s disease, 182t

L
Learning disorders, vs. ADHD, 303t
Levofloxacin, for cellulitis, 187

Levonorgestrel, as emergency contraception, 132-33,
132t

Levothyroxine, for thyroid nodule, 247-48, 247t, 251
Linezolid, for cellulitis, 186t, 187
Lymphedema, cellulitis and, 180, 181, 185

M

Magnetic resonance imaging, in Bell’s palsy vs.
central pontine lesion, 229, 232f

Mammography
breast cancer mortality and, 117-18
breast cancer outcomes and, 125f
false positive, 118-19, 124f
guidelines, 121t, 122
overdiagnosis of ductal carcinoma in situ, 120
rates, 115
recommendatiofis, 122-26, 123t, 124f, 125f
risks associated with, 119-20
for women in their 40s, 118
for women older than 70, 118-19

Melanoma, dysplastic nevi and, 144-45
Metaproterenol, for COPD exacerbations, 40t
Methimazole, for subclinical hyperthyroidism, 8
Methylphenidate, for ADHD, 305-7, 306t
Methylprednisolone, for COPD exacerbations, 40t
Methylxanthines, for COPD exacerbations, 40t, 41-42
Metoprolol, for atrial fibrillation, 272¢
Metronidazole

for rosacea, 336t, 339

for urethritis, 159t
Mifepristone, for emergency contraception, 134
Minocycline, for rosacea, 336t
Mirtazapine, for postpartum depression, 81t

Mithramycin, for hypercalcemia associated with
cancer, 321t, 324

Moles. See Dysplastic nevi

MRI (magnetic resonance imaging), in Bell’s palsy
vs. central pontine lesion, 229, 232f

Murmur(s), in aortic stenosis, 27
Myonecrosis, anaerobic, 182t

N
Nadroparin, for deep-vein thrombosis, 210t
Nafecillin, for cellulitis, 186t
Necrotizing fasciitis, 182t, 185
Nefazodone, for postpartum depression, 81t
Nevi

common, 142f

dysplastic. See Dysplastic nevi
NicoDerm CQ. See Nicotine-replacement therapy
Nicorette. See Nicotine-replacement therapy
Nicotine, 14
Nicotine-replacement therapy, 16-19, 17, 18f
Nicotrol. See Nicotine-replacement therapy

Noninvasive positive-pressure ventilation, for COPD
exacerbations, 43, 46

Nortriptyline
for postpartum depression, 81t
for smoking cessation, 16, 17t, 19

o

Obsessive-compulsive disorder, vs. ADHD, 303t
Ocular melanoma, dysplastic nevi and, 147-48
Ocular rosacea, 330-31¢, 341

Oppositional defiant disorder, vs. ADHD, 303t

Oral contraceptives, as emergency contraception,
132, 1321, 133

369
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Osteoporosis, risk in subclinical hyperthyroidism, incidence, 347, 348f, 349-50
4-5

Ovral. See Emergency contraception

Oxacillin, for cellulitis, 187

Oxygen, for acute COPD exacerbations, 41, 44-45¢
Oxytetracycline, for rosacea, 336t

postexposure prophylaxis, 354
recommendations, 356, 360
treatment, 353, 354t

Phalen’s maneuver, 68

Plan B. See Emergency contraception

Post-thrombotic syndrome, 218

P
. X . X Post-traumatic stress disorder, vs. ADHD, 303t

Pamidronate, for hypercalcemia associated with .

cancer, 321t, 322-23 Postpartum depression
Paper wasp, 256t, 257f. See also Hymenoptera areas of uncertainty, 85
Parathyroid hormone-related protein (PTHrP), 317. definition, 77, 78t

See also Hypercalcemia, in cancer differential diagnosis, 79-80
Parathyroidectomy, 198-99, 201t, 203. etiology, 78-79

See also Hyperparathyroidism, primary
Paroxetine, for postpartum depression, 81t
Peanut allergy

areas of uncertainty, 58-59

biphasic reaction, 53-54

diagnosis, 55-56

evaluation, 79-80

guidelines, 85

pharmacologic treatment, 80-84, 81t
prophylactic treatment, 84
psychotherapy, 84
recommendations, 85-86

follow-up, S5t screening, 79
guidelines, 59 symptoms, 77, 78t
history, 54

Postpartum psychosis, 80
Postural hypotension, in elderly persons, 96
Prednisone, for COPD exacerbations, 40t

immunotherapy, 59, 62
management, 55t, 57
pathophysiology, 54-55

Pregnancy
patient education, 55t, 57 after emergency contraception, 135
prevalence, 53, 54, 58 chlamydial infection in, 156, 159t, 160

recommendations, 60 ectopic, vs. appendicitis, 105

postexposure rabies prophylaxis in, 293
unintended, rate of, 131

Pelvic inflammatory disease
vs. appendicitis, 104-5
chlamydial infection and, 155-56
treatment, 159t, 160
Perianal cellulitis, 179, 180t
Periorbital cellulitis, 179, 180t, 185
Pertussis
areas of uncertainty, 355
clinical presentation, 347-49
complications, 349

Preven. See Emergency contraception

Procainamide, for atrial fibrillation, 272t

Progestin, for emergency contraception, 132-33, 132t
Propafenone, for atrial fibrillation, 272+

Propanolol, for atrial fibrillation, 272t

Psychosis, postpartum, 80

Psychotherapy, for postpartum depression, 84
PTHIP (parathyroid hormone-related protein), 317.

diagnostic tests, 351-53 See also Hypercalcemia, in cancer
differential diagnosis, 349 Pyoderma gangrenosa, 182t
epidemiology, 349-50, 351f

guidelines, 356 Q

immunization, 350t, 354-55 Quinidine, for atrial fibrillation, 272t
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R S

Rabies Selective serotonin-reuptake inhibitors
animal reservoir, 284-85, 285t, 286t breast-feeding and, 82-84
areas of uncertainty, 289-93 for postpartum depression, 81t
bats bites and, 289-90, 290f Serotonin-norepinephrine reuptake inhibitor, for
epidemiology, 283-85 postpartum depression, 81t
guidelines, 293-94 Sertraline, for postpartum depression, 81t
immune globulin, 287t, 288-89 Smoking cessation
incidence, 283, 284f, 285¢, 286t areas of unceruainty, 20-21
non-bite exposure, 290-91 counseling, 16
postexposure prophylaxis, 287-88, 287t, 291, 292f depression and, 20-21

guidelines, 21

transmission, 285-86 health benefits, 13

treatment, 203 interventions by physicians, 14, 15f
motivational interviewing for, 20
obstacles to, 14

pharmacologic treatment, 16-19, 17t, 18f

recommendations, 294

vaccination
preexposure, 289
in pregnancy, 293
prophylactic, 287t, 288 recommendations, 21-22
before travel, 291 risk factors for unsuccessful, 20-21
Radioatlergosorbent test, for peanut allergy, 56 weight gain after, 20
Radioiodine. for thyroid nodule, 2471, 248-49 Sodium sulfacetamide, for rosacea, 336t, 339
Radionuclide scanning, of thyroid nodule, 244, 245/ Sotalol., for atrial fibrillation, 272t
Raloxifenc. for asymptomatic primary Splinting, for carpal tunnel syndrome, 68-69
hyperparathyroidism, 200 Staphylococcus aureus, community-acquired

Receptor activator of nuclear factor-«B ligand methicillin-resistant, 188, 191-92

(RANKL), in hypercalcemia associated with Statins, in aortic stenosis, 32, 37
cancer. 324 Stroke, risk in atrial fibrillation, 267-68
Rhinophyma, 330-31t, 339f, 340-41 Sunscreen use, recommendations, 147-48
Rosacea Sweet's syndrome, 182t
areas of uncertainty, 342
classification, 330-31t T
clinical features, 329, 330-31t Terbutaline, for COPD exacerbations, 40t
diagnosis, 333 Tetracycline, for rosacea, 339-40
erythematotelangiectatic, 330-31t, 333f, 334-35 Theophylline, for COPD exacerbations, 40t
ocular, 330-31t, 341 Thrombolytic agents, for deep-vein thrombosis, 323
papulopustular, 330-31t, 334f, 335f, 336-37, Thrombophilia, in deep-vein thrombosis, 215t, 216,
338-40 218-19
phymatous, 330-31t, 339f, 340-41 Thyroid disease, screening in asymptomatic

patients, 3. See also Hyperthyroidism, subclinical
Thyroid nodule

areas of uncertainty, 249
nonpharmacologic, 332t cancerrisk, 241, 242, 242t, 244

pharmacologic, 336-37t clinical algorithm, 243f
by type. 330-31t fine-needle aspiration biopsy, 246

prevalence, 329, 332
recommendations, 342
treatment
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guidelines, 249-50 differential diagnosis, 182t

history and physical examination, 242, 242t emergency contraception and, 134-35

imaging, 244-46, 245f incidence, 207

incidence, 241 pathogenesis, 207

laboratory studies, 244 risk factors, 207, 208t

recommendations, 250-51 risk in atrial fibrillation, 267

treatment, 243f, 247-50 Verapamil, for atrial fibrillation, 272t
Thyrotropin, suppressed, 2t Virchow’s triad, 207
Thyroxine, levels in thyroid disease, 2t Vitamin D intake, in asymptomatic primary
Tic disorder, vs. ADHD, 303t hyperparathyroidism, 202

Tinel’s sign, 68
Tinzaparin, for deep-vein thrombosis, 210t
Tiotropium, for acute COPD exacerbations, 50-51

Tobacco use and dependence, 13. See also Smoking
cessation

Tretinoin, for rosacea, 336t, 340
Tricyclic antidepressants

breast-feeding and, 83

for postpartum depression, 81t
Tritodothyronine, levels in thyroid disease, 2t

w

Warfarin
for atrial fibrillation, 270, 271t
for deep-vein thrombosis, 212-13

for subclinical hyperthyroidism with atrial
fibrillation, 8

Wasp stings. See Hymenoptera

Weight gain, smoking cessation and, 20
Wellbutrin. See Bupropion

Wells’ syndrome, 182t

Trimethoprim-sulfamethoxazole . .
Whooping cough. See Pertussis

for COPD exacerbations, 40t

for pertussis, 354t X
U Ximelagatran
Ultrasonograph for atrial fibrillation, 276

raphy . .
for deep- thrombosis, 216, 222

in appendicitis, 106-7, 106f, 108 eep-vein tr

in deep-vein thrombosis, 209-10 %

of thyroid nodule, 245 Yellow-jackets, 256t, 257f. See also Hymenoptera
Urethritis, 159t. See also Chlamydial infections
Urinary tract disease, vs. appendicitis, 105 z

Zoledronate, for hypercalcemia associated with

v cancer, 321t, 322-23
Vancomyecin, for cellulitis, 186t Zyban. See Bupropion

Venlafaxine, for postpartum depression, 81t

Venous thromboembolism. See also Deep-vein
thrombosis
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