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The following principles of appropriate antibiotic use for adults
with acute bronchitis apply to immunocompetent adults without
complicating comorbid conditions, such as chronic lung or heart
disease.

1. The evaluation of adults with an acute cough illness or a
presumptive diagnosis of uncomplicated acute bronchitis should
focus on ruling out serious illness, particularly pneumonia. In
healthy, nonelderly adults, pneumonia is uncommon in the ab-
sence of vital sign abnormalities or asymmetrical lung sounds, and
chest radiography is usually not indicated. In patients with cough
lasting 3 weeks or longer, chest radiography may be warranted in

the absence of other known causes.
2. Routine antibiotic treatment of uncomplicated acute bron-

chitis is not recommended, regardless of duration of cough. If per-
tussis infection is suspected (an unusual circumstance), a diagnos-
tic test should be performed and antimicrobial therapy initiated.

3. Patient satisfaction with care for acute bronchitis depends
most on physician–patient communication rather than on anti-
biotic treatment.
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The term “acute bronchitis” usually designates an acute
respiratory tract infection in which cough, with or

without phlegm, is a predominant feature (1, 2). In the
United States, about 5% of adults self-report an episode
of acute bronchitis each year, and up to 90% of these
persons seek medical attention (3–5). In 1997, adults in
the United States made more than 10 million office visits
for bronchitis (6). As a result, acute bronchitis consis-
tently ranks among the 10 conditions that account for
most ambulatory office visits to U.S. physicians (6–11).

Most cases of acute bronchitis occur in otherwise
healthy adults, in whom this acute cough illness can be
called “uncomplicated acute bronchitis”; these principles
are intended to apply to such patients. The evaluation
and management of acute cough illness in patients with
underlying chronic obstructive pulmonary disease, con-
gestive heart failure, or immunosuppression must be tai-
lored in light of the patient’s comorbid condition and is
outside the scope of this discussion. The background of,
rationale for, and methods used to develop these princi-
ples are published separately (12).

RECOMMENDATIONS

1.0 Evaluation of Acute Cough Illness
Recommendation 1. The evaluation of adults with an

acute cough illnessor a presumptive diagnosis of uncompli-
cated acute bronchitis should focus on ruling out serious
illness, particularly pneumonia.

1.1 A wide variety of infections and inflammatory
disorders can lead to an acute cough illness. The Amer-
ican College of Chest Physicians defines acute cough
illness, in contrast to chronic or persistent cough, as
lasting less than 3 weeks (13). Acute upper respiratory
tract infection accounted for approximately 70% of pri-
mary diagnoses in adults presenting for an ambulatory
office visit with a chief symptom of cough (14). Asthma
and pneumonia were the next most common diagnoses,
assigned to 6% and 5% of patients, respectively. The
predominance of cough and accompanying clinical fea-
tures suggestive of an acute upper respiratory tract infec-
tion, such as sore throat or rhinorrhea, is usually used to
distinguish bronchitis from other acute upper respira-
tory tract infections (1). As one might expect, clinicians
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are inconsistent in assigning each diagnosis (2). For ex-
ample, some clinicians diagnose acute bronchitis only
when productive cough is present; others insist on the
presence of purulent sputum.

1.2 Previously undiagnosed asthma is a consider-
ation in patients presenting with an acute cough illness.
However, in the setting of acute cough (,2 to 3 weeks’
duration), the diagnosis of asthma is difficult to establish
because many patients with acute bronchitis will have
transient bronchial hyperresponsiveness (and abnormal
results on spirometry). No guidelines have been estab-
lished for distinguishing transient from chronic bron-
chial hyperresponsiveness, and long-term follow-up
studies suggest that abnormalities on pulmonary func-
tion testing in patients with uncomplicated acute bron-
chitis typically resolve after 2 to 3 weeks, although they
may last as long as 2 months (15–17). The diagnosis of
cough-variant asthma, in contrast, is generally reserved
for patients with persistent cough (.2 to 3 weeks’ du-
ration), lack of wheezing, and (usually) normal results
on pulmonary function tests (18, 19). Cough-variant
asthma should be suspected in adults with persistent
cough that worsens at night or after exposure to cold or
exercise; the diagnosis relies on improvement of symp-
toms with bronchodilator treatment or a positive result
on a methacholine challenge test. Therefore, in the ab-
sence of severe airflow obstruction, it is prudent to limit
evaluation for possible chronic asthma or cough-variant
asthma to patients with cough illness lasting longer than
3 weeks.

1.3 When evaluating an otherwise healthy adult
with uncomplicated acute cough illness, the primary di-
agnostic objective should be to exclude the presence of
pneumonia. Four prospective studies (1984 to 1990)
examined the accuracy of patient history and physical
examination for diagnosing radiographic pneumonia in
adults with acute respiratory illness in outpatient and
emergency department settings, and a clinical decision
tool to determine the need for radiography was devel-
oped (20–23). A subsequent validation study done by
an independent group of investigators found that the
specificity (about 67%) but not the sensitivity (about
75%) of these prediction rules for detecting radio-
graphic pneumonia exceeded that of physician judgment
(specificity, 58%) (24). An evidence- and quality-based
review of these studies (25) concluded that the ab-
sence of abnormalities in vital signs (heart rate $ 100

beats/min, respiratory rate $ 24 breaths/min, or oral
temperature $ 38 °C) and chest examination (focal
consolidation—for example, rales, egophony, or fremi-
tus) sufficiently reduces the likelihood of pneumonia to
the point where further diagnostic testing is usually not
necessary [A]. (Letters in square brackets are evidence
ratings. See the background document in this issue (12)
for explanation.)

Notably absent from all of the rules is the presence
of purulent sputum. Many patients and physicians seem
to believe that purulent sputum signifies that a bacterial
infection is present and antibiotic therapy is indicated
(26–28). Purulence primarily occurs when inflamma-
tory cells or sloughed mucosal epithelial cells are present,
and it can result from either viral or bacterial infection
(29, 30).

1.4 Specific patient and epidemiologic circum-
stances should be taken into account before this recom-
mendation is applied. Although all of the studies on
which this recommendation is based included elderly
persons and patients with chronic lung disease, sub-
group analyses were not performed; a high index of sus-
picion for pneumonia therefore remains warranted in
these patient groups, given the increased likelihood for
atypical disease presentation (31, 32). Conversely, even
when vital sign abnormalities are detected in the absence
of chest auscultatory findings, chest radiography may
not be indicated in patients with other clinical features
consistent with a viral illness (such as influenza, para-
influenza, or respiratory syncytial virus) or features that
are inconsistent with pneumonia (such as streptococcal
pharyngitis or chronic sinusitis). Cough lasting longer
than 3 weeks exceeds the case definition for acute bron-
chitis; such patients should be considered to have per-
sistent cough or chronic cough illness. Irwin and col-
leagues have developed a well-defined approach to the
adult with persistent cough (13) [D].

2.0 Microbiology of Uncomplicated Acute Bronchitis
The vast majority of cases ($90%) of uncompli-

cated acute bronchitis have a nonbacterial cause. We
reviewed the MEDLINE database (1966 to October
1999) by using Medical Subject Headings and keyword
searches that included microbiology and bronchitis and
analyzed references from review articles and chapters in
textbooks on infectious disease to identify studies of the
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microbiology of acute bronchitis. We excluded studies
involving patients with chronic lung disease, malignant
conditions, or immunosuppression, as well as those
conducted during confirmed outbreaks of a pathogen
(for example, a Chlamydia pneumoniae outbreak at a
single university). We limited our selection to English-
language studies of consecutive, unselected adolescents
or adults enrolled in nonreferral, ambulatory settings. In
the mid-1980s, it was established that a specific species
of C. pneumoniae (TWAR) could cause uncomplicated
acute bronchitis. Therefore, estimates of the proportion
of cases with a potential bacterial cause are limited to
studies published since this discovery (33, 34).

2.1 As in community-acquired pneumonia, micro-
biological study of uncomplicated acute bronchitis iden-
tifies a pathogen in the minority of cases, ranging from
16% to 40% (17, 35–38). This variability is most likely
due to the epidemic nature of agents that produce un-
complicated acute bronchitis and limitations in viral and
bacterial identification techniques. Noninfectious causes
of uncomplicated acute bronchitis, such as occult
asthma exacerbation or toxic fume inhalation, should
also be considered, although the prevalence of these con-
ditions in adults with acute cough illness has not been
well studied. In epidemiologic studies, respiratory vi-
ruses, particularly influenza, appear to cause the large
majority of cases of uncomplicated acute bronchitis ac-
cording to culture, antibody serology, or polymerase
chain reaction. Specific viruses most frequently associ-
ated with acute bronchitis include those that produce
primarily lower respiratory tract disease (influenza B, in-
fluenza A, parainfluenza 3, and respiratory syncytial vi-
rus), as well as viruses that more commonly produce
upper respiratory tract symptoms (corona virus, adeno-
virus, and rhinoviruses). Unless bacterial superinfection
is present (defined as pneumonia with an infiltrate on
chest radiography), antibiotic treatment does not affect
the clinical course of viral respiratory infections.

2.2 To date, only Bordetella pertussis, Mycoplasma
pneumoniae, and C. pneumoniae (TWAR) have been es-
tablished as nonviral causes of uncomplicated acute
bronchitis in adults. As a group, these agents are associ-
ated with 5% to 10% of all cases of uncomplicated acute
bronchitis in adults. They are recovered more frequently
(10% to 20% of cases) in studies of adults with chronic
or persistent cough (39–41). The diagnoses in these
studies are frequently based on serologic conversion, an

event that can also occur in asymptomatic persons and
may not be related to the clinical illness in question.
More recent studies using polymerase chain reaction
have reported similar frequencies of recovery of these
agents in adults with acute bronchitis. No evidence in-
dicates that Streptococcus pneumoniae, Haemophilus influ-
enzae, or Moraxella catarrhalis produces acute bronchitis
in adults without underlying lung disease. Studies re-
porting an association between these encapsulated bac-
teria and acute bronchitis have failed to distinguish be-
tween colonization and acute infection. Since Gram
stain and culture of sputum do not reliably detect M.
pneumoniae, C. pneumoniae, or B. pertussis, these tests
are not recommended in the evaluation of patients with
uncomplicated acute bronchitis.

3.0 Treatment of Uncomplicated Acute Bronchitis
Recommendation 2. Routine antibiotic treatment of

uncomplicated acute bronchitis is not recommended, re-
gardless of duration of cough [A].

3.1 On the basis of the microbiology of acute bron-
chitis, it should not be surprising that randomized,
placebo-controlled trials have failed to support a role for
antibiotic treatment of uncomplicated acute bronchitis
(42–50) (Table). By the mid-1990s, published reviews
of randomized, placebo-controlled trials (51, 52) had
concluded that routine antibiotic treatment of acute
bronchitis does not have a consistent impact on dura-
tion or severity of illness or on potential complications,
such as development of pneumonia. Consistent with
these conclusions, the U.S. Food and Drug Administra-
tion removed uncomplicated acute bronchitis (or “sec-
ondary bacterial infections of acute bronchitis”) as an
indication for randomized, controlled trials of antimi-
crobial therapy in 1998. Since then, three meta-analyses
have also been published (53–55). These meta-analyses
are plagued by lack of uniformity in outcome measures
used in each of the randomized, placebo-controlled trials
and by inclusion of poor-quality studies. In one of the
meta-analyses (54), no statistically significant benefit of
antibiotic treatment was observed when cough duration
was treated as a continuous variable. However, when
cough was treated as a dichotomous variable (proportion
of patients with cough at a follow-up visit), the investi-
gators reported a significant difference (relative risk,
0.69 [95% CI, 0.49 to 0.98]). Another meta-analysis
(55) transformed heterogenous outcome measures to
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Table. Randomized, Placebo-Controlled Trials of Antibiotic Treatment in Adults with Acute Bronchitis*

Study, Year
(Reference)

Location Participants Interventions Outcomes

Stott and West,
1976 (42)

United Kingdom Persons .14 years of age
with cough producing
purulent sputum for #1
week

Doxycycline, 200 mg on
day 1, then 100 mg/d
for 9 days

For average days of daytime cough, yellow spit, “off colour”
spit, nighttime cough, runny nose, clear spit, sore throat,
general aches and pains, headache, vomiting, and days of
missed work, differences between placebo (n 5 103) and
antibiotic (n 5 104) groups were nonsignificant; fewer pa-
tients in antibiotic group had runny nose at day 7 (P ,
0.05); no difference in cough, purulent sputum, feeling un-
well, and days of missed work; no difference among smok-
ers; smaller proportion of patients with upper respiratory
tract infection in doxycycline (13%) vs. placebo group
(25%) at 6 months; no difference in subsequent lower re-
spiratory tract infections, other infections, or asthma

Franks and
Gleiner,
1984 (47)

Rochester, New York Persons .14 years of age
with productive cough
for ,15 days

Trimethoprim–sulfameth-
oxazole (160 mg/800
mg) twice daily for
7 days

“Mean” number of patients with cough over 7 days, 99%
(n 5 29) in placebo group vs. 93% in the antibiotic group
(n 5 25) (one-tailed P 5 0.05); “mean” number of patients
recording night cough over 7 days, 84% vs. 56% (P 5
0.003); mean temperature, 37.3 °C vs. 36.9 °C; no differ-
ence in cough frequency, cough amount, activity level, time
to return to work, and use of other symptomatic medica-
tions

Williamson,
1984 (44)

Columbia, Missouri Persons 18–65 years of age
with productive cough of
any duration; patients
with oral temperature
.39.5 °C excluded

Doxycycline, 100 mg
twice daily on day 1,
then 100 mg/d for
7 days

Average duration of cough, 18 days in placebo group (n 5 32)
vs. 20 days in antibiotic group (n 5 37); difference in ab-
sence from work, 0.6 days vs. 1.5 days (P 5 0.03); days of
fever, days of purulent sputum, mean symptom scores, anti-
biotic treatment at follow-up visit, and unscheduled return
visits not significantly different between groups

Brickfield et al.,
1986 (46)

Fairfax, Virginia Persons 18–65 years of age
with productive cough
illness for #2 weeks

Erythromycin, 333 mg
three times daily for
7 days

Mean daily symptom scores for each of 7 days favored pla-
cebo (n 5 25) for 4 comparisons and antibiotic (n 5 27) for
6 comparisons; at P 5 0.05, one would expect 7 statistically
significant differences by chance alone

Dunlay et al.,
1987 (48)

Michigan Persons $18 years of age
with productive cough
of any duration

Erythromycin, 333 mg
three times daily for
10 days

Mean total symptom score over 10 days, about 2.25 in pla-
cebo group (n 5 24) vs. 1.8 in antibiotic group (n 5 24)
(P , 0.01); proportion of patients with congestion at day
10, 75% vs. 38%; proportion of patients taking cough or
cold medicines at day 10, 38% vs. 3% (P , 0.05); no dif-
ference between groups for day cough, night cough, pro-
ductive cough, sore throat, feeling poor or unable to work
or carry out daily routine at day 10; no differences among
smokers

Scherl et al.,
1987 (50)

Kentucky Persons .12 years of age
with self-described
cough producing puru-
lent sputum for ,2 weeks

Doxycycline, 100 mg
twice daily on day 1,
then 100 mg/d for
7 days

Mean (6SD) duration of cough, 10.8 6 1.2 days in placebo
group vs. 9.4 6 1.5 days in antibiotic group; mean duration
of sputum, 10.4 6 1.4 days vs. 8.5 6 1.5 days

Verheij et al.,
1994 (45)

Leiden, the Nether-
lands

Persons $18 years of age Doxycycline, 200 mg on
day 1, then 100 mg/d
for 10 days

Proportion of patients with “frequent” daytime cough, 39% in
placebo (n 5 69) group vs. 21% in antibiotic group (n 5
71) (P , 0.05); no difference in proportion with nighttime
cough or productive cough; proportion of patients who felt
ill, 19% vs. 35%, but no difference in proportion who
looked ill; no difference in proportion of patients in whom
clinical condition improved; mean duration of daytime
cough, 6.2 days vs. 4.7 days (P , 0.01), but no difference
in mean nighttime cough, productive cough, feeling ill, or
impaired daily activities; subgroup analyses among patients
$55 years of age or older and those who had very frequent
cough and felt ill showed statistically significant differences;
at study entry, a greater proportion of patients in the anti-
biotic group felt ill

King et al.,
1996 (43)

North Carolina Persons $8 years of age
with productive cough
for #2 weeks

Erythromycin, 250 mg/d
for 10 days

Self-reported cough frequency, general feeling of well-being,
chest congestion, and use of cough medicines did not differ
between placebo (n 5 42) and antibiotic (n 5 49) groups;
fewer days of work lost in antibiotic group (0.81 days vs.
2.16 days (P , 0.02); no differences among those with and
without serologic evidence of mycoplasma infection

* All studies excluded patients with chronic disease, clinical evidence of pneumonia, pregnancy, recent antibiotic use, and history of hypersensitivity to the antibiotic to be used.
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calculate a “standardized effect size” and reported that
antibiotic therapy decreases the duration of cough and
sputum by 0.5 day (over a 7-day period). The third
meta-analysis (53) excluded three trials that were in-
cluded in the previous meta-analyses on the basis of
poor quality (45) or lack of information on loss to
follow-up (43, 46); those investigators reported no ben-
efit of antibiotic treatment on cough duration. All three
meta-analyses reported no impact of antibiotic treat-
ment on duration of illness, limitation of activity, or loss
of work, and all concluded that routine antibiotic treat-
ment of acute bronchitis in adults is not justified.

Identification of cases of bacterial or mycoplasma-
associated bronchitis might seem to be a reasonable
strategy for selecting patients in whom antimicrobial
therapy would be beneficial. However, studies to date
have been unable to distinguish bacterial bronchitis
from viral bronchitis on clinical grounds. Furthermore,
the single randomized, placebo-controlled trial in which
subgroup analysis of patients with probable mycoplasma
infection (based on a single rapid serology test) was done
did not find a consistent benefit of antibiotic treatment.
However, the sample was fairly small (42 and 49 patients
in the placebo and treatment groups, respectively) (43).

3.2 The one uncommon circumstance for which
evidence supports antibiotic treatment of patients with
uncomplicated acute bronchitis is suspicion of pertussis.
Selected studies have recovered pertussis in up to 10%
to 20% of patients with cough lasting longer than 2 to 3
weeks (39, 40) Unfortunately, no clinical features allow
clinicians to distinguish adults with persistent cough due
to pertussis, primarily because pertussis in adults with
previous immunity does not lead to the classic features
of whooping cough seen in patients (usually children)
with primary infection (56). Therefore, clinicians should
limit suspicion and treatment of adult pertussis to adults
with a high probability of exposure to pertussis—for
example, during documented outbreaks. Antimicrobial
therapy for suspected pertussis in adults is recom-
mended primarily to decrease shedding of the pathogen
and spread of disease, since antibiotic treatment does
not appear to hasten resolution of symptoms if it is
initiated 7 to 10 days after onset of illness (57–59).
Because of the public health implications of pertussis,
antibiotic treatment of suspected pertussis should always
be accompanied by a diagnostic test. Diagnostic tests for
pertussis are not routinely available; one could inquire at

local or state health departments or academic medical
centers for further assistance.

3.3 Influenza
Because influenza is the most common pathogen

isolated in patients with uncomplicated acute bronchitis,
it is worthwhile discussing recent advances in diagnosis
and treatment of influenza. Although amantadine and
rimantidine have been available for more than 30
years (60, 61), the recent development and direct-to-
consumer marketing of neuraminidase inhibitor therapy
has generated immense public and physician interest in
pharmacologic treatment of influenza (62). A Cochrane
Collaboration–sponsored systematic review of neur-
aminidase inhibitors for the treatment of influenza in
healthy adults was recently performed (63). Inhaled
(zanamivir) and oral (oseltamivir) formulations of neur-
aminidase inhibitors have demonstrated some efficacy in
reducing illness duration (64–66) in adults with natu-
rally acquired influenza A and B if treatment begins
within 48 hours of symptom onset.

The major clinical advantage of neuraminidase in-
hibitor therapy relates to activity against influenza A and
B; amantadine and rimantidine, in contrast, have activ-
ity only against influenza A. The relative proportion of
cases due to each type of influenza varies substantially
from year to year. In the 1999–2000 influenza season,
99% of influenza cases from surveillance facilities in the
United States were due to influenza A. All drugs appear
to have a similar impact on influenzal illness: about 1
less day of illness, and about a half-day quicker return to
normal activities. On the basis of the Cochrane Collab-
oration’s calculations, adverse effects are modestly more
frequent with rimantadine (in about 32% of patients;
most cases are related to the central nervous system)
than oral neuraminidase inhibitor (in about 24% of pa-
tients; most cases are gastrointestinal) or placebo (in
about 19% of patients). Neuraminadase inhibitors are
likely to be much more costly to health plans and pa-
tients than rimantadine, although formularies are likely
to vary considerably.

For any of these antiviral agents to be effective, in-
fluenza must be diagnosed and therapy initiated within
48 hours (preferably ,30 hours) of symptom onset.
During documented influenza outbreaks, the positive
predictive value of clinical diagnosis based on clinician
judgment appears to be good and to perform as well as
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available rapid diagnostic tests for influenza; reported
sensitivities of these tests range from 63% to 81% (67–
69). Reports from the Management of Influenza in the
Southern Hemisphere Trialists study, which evaluated
neuraminidase treatment of community-acquired influ-
enza, suggest that clinical diagnosis or suspicion of in-
fluenza is correct approximately 70% of the time during
documented influenza outbreaks (66). Although this
study was not adequately designed to evaluate the true
sensitivity or specificity of clinical diagnosis, which
would have required measuring the rate of influenza in-
fection in patients in whom it was not suspected, the
findings probably accurately reflect clinical practice. Ac-
curate clinical diagnosis of influenza outside the annual
outbreak period is more difficult. As a result, diagnostic
testing for influenza outside outbreaks, when suspected,
may be considered for epidemiologic purposes.

3.4 Symptomatic Therapy
What symptomatic therapy should we offer patients

seeking care for uncomplicated acute bronchitis? The
first task is to identify which symptoms are most both-
ersome to the patient. In most cases, cough is the major
symptom for which patients seek relief. Randomized,
controlled trials have demonstrated a consistent benefit
of therapy with albuterol versus placebo for uncompli-
cated acute bronchitis in reducing the duration and se-
verity of cough (in one study, the “placebo” was eryth-
romycin) (70–72). Approximately 50% fewer patients
report the presence of cough after 7 days of treatment.
The efficacy of bronchodilators in patients with uncom-
plicated acute bronchitis makes sense given the frequent
finding of bronchial hyperresponsiveness in these pa-
tients. The randomized, placebo-controlled trials of al-
buterol have reported mixed results in identification of
subsets of patients most likely to benefit from treatment;
therefore, treatment should be individualized in patients
without clinical evidence of bronchial hyperresponsive-
ness (such as wheezing or bothersome cough) (72).

3.5 The literature evaluating the efficacy of antitus-
sive treatments is problematic because treatment benefit
appears to depend on the cause of the cough illness.
Acute or early cough due to colds or other viral upper
respiratory tract infections does not appear to respond to
dextromethorphan or codeine, whereas chronic cough
(duration . 3 weeks), cough associated with underlying

lung disease, or experimentally induced cough seems to
respond to these two agents. In patients with uncompli-
cated acute bronchitis (in whom the average duration of
cough is 2 to 3 weeks), preparations containing dextro-
methorphan or codeine probably have a modest effect
on severity and duration of cough. Although evidence
from randomized, placebo-controlled trials is lacking,
other low-cost and low-risk actions, such as elimination
of environmental cough triggers (for example, dust and
dander) and vaporized air treatments (particularly in
low-humidity environments, such as high altitude) are
also reasonable options, given the underlying patho-
physiology of uncomplicated acute bronchitis.

Recommendation 3. Patient satisfaction with care
for acute bronchitis depends most on physician–patient
communication rather than whether an antibiotic is
prescribed [B].

4.0 Clinicians caring for patients with uncompli-
cated acute bronchitis should be encouraged to discuss
the lack of benefit of antibiotic treatment for uncompli-
cated acute bronchitis and stop prescribing antibiotics
for this condition as a standard of practice. Patients fre-
quently expect to receive antibiotics for uncomplicated
acute bronchitis (5, 73); however, this expectation ap-
pears to derive from previous receipt of antibiotics for
uncomplicated acute bronchitis (5). Mounting evidence
indicates that patient satisfaction with the office encoun-
ter for uncomplicated acute bronchitis does not depend
on receipt of antibiotic therapy but instead is related to
the patient-centered quality of the encounter (for exam-
ple, believing that the provider spent enough time and
explained the illness and treatment plan) (73). A com-
bined patient and physician educational intervention
that reduced antibiotic use for acute bronchitis did not
lead to greater utilization of services (such as nonantibi-
otic prescriptions or return visits) (74), greater patient
dissatisfaction, or longer duration of illness (75). A rec-
ommended outline for discussing the management of
acute bronchitis with patients includes the following steps.

1. Provide realistic expectations for the duration of
the patient’s cough, which will typically last 10 to 14
days after the office visit.

2. Refer to the cough illness as a “chest cold” rather
than bronchitis (5). In a study of members of a com-
mercial managed care organization’s health plan, use of
the term “chest cold” was associated with much less
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frequent belief that antibiotic therapy was necessary to
get better.

3. Personalize the risk of unnecessary antibiotic use.
Inform patients that previous antibiotic use increases
their likelihood of carriage of and infection with anti-
biotic-resistant bacteria, that antibiotics commonly have
side effects (gastrointestinal symptoms or alterations in
taste, for example), and that rare but serious adverse
reactions may occur, such as anaphylaxis.

4. Explain to patients why we need to be more se-
lective in treating only those conditions for which a ma-
jor clinical benefit of antibiotics has been proven—tell
them that the current epidemic in antibiotic resistance
among community bacterial pathogens is a major public
health concern.

From the University of Colorado Health Sciences Center, Denver, Col-
orado; Johns Hopkins University, Baltimore, Maryland; Centers for Dis-
ease Control and Prevention, Atlanta, Georgia; University of California,
Los Angeles, Los Angeles, California; Michigan State University, East
Lansing, Michigan; and University of Utah, Salt Lake City, Utah.

Acknowledgments: External review has included feedback from the
Centers for Disease Control and Prevention; the American College of
Physicians–American Society of Internal Medicine Clinical Efficacy As-
sessment Subcommittee; and representatives of the American Academy
of Family Physicians, the American College of Emergency Physicians,
and the Infectious Diseases Society of America.

Role of the Funding Sources: Partial support for the development of
the Principles was provided by the Centers for Disease Control and
Prevention, and final approval by the Centers for Disease Control and
Prevention of all manuscripts submitted for publication was required.
Dr. Cooper is supported by a National Research Service Award (F32
HS00134-1) from the Agency for Healthcare Research and Quality.

Requests for Single Reprints: Richard E. Besser, MD, Respiratory
Diseases Branch (C-23), Centers for Disease Control and Prevention,
1600 Clifton Road NE, Atlanta, GA 30333; e-mail, rbesser@cdc.gov.

Current Author Addresses: Dr. Gonzales: Division of General Internal
Medicine, Campus Box B-180, University of Colorado Health Sciences
Center, 4200 East Ninth Avenue, Denver, CO 80262.
Dr. Bartlett: Johns Hopkins University School of Medicine, 1830 East
Monument Street, Suite 463A, Baltimore, MD 21287-0003.
Dr. Besser: Respiratory Diseases Branch (C-23), Centers for Disease
Control and Prevention, 1600 Clifton Road NE, Atlanta, GA 30333.
Drs. Cooper and Hoffman: UCLA Emergency Medicine Center, 924
Westwood Boulevard, Suite 300, Los Angeles, CA 90024.
Dr. Hickner: Department of Family Practice, Michigan State University,
B-111 Clinical Center, East Lansing, MI 48824.

Dr. Sande: Department of Medicine (4C104), University of Utah, 50
North Medical Drive, Salt Lake City, UT 84132.

References
1. Evans AS. Clinical syndromes in adults caused by respiratory infection. Med
Clin North Am. 1967;51:803-18. [PMID: 0006023806]

2. Oeffinger KC, Snell LM, Foster BM, Panico KG, Archer RK. Diagnosis of
acute bronchitis in adults: a national survey of family physicians. J Fam Pract.
1997;45:402-9. [PMID: 0009374966]

3. Schappert SM. Ambulatory Care Visits to Physician Offices, Hospital Outpa-
tient Departments, and Emergency Departments: United States, 1995. Vital and
Health Statistics. Series 13, No. 129. Hyattsville, MD: U.S. Department of
Health and Human Services, Centers for Disease Control and Prevention, Na-
tional Center for Health Statistics; 1997. DHHS publication no. (PHS)-97-
1790.

4. Adams PF, Hendershot GE, Marano MA. Current Estimates from the Na-
tional Health Interview Survey, United States, 1996. Hyattsville, MD: U.S. De-
partment of Health and Human Services, Public Health Service, Office of Health
Research, Statistics, and Technology, National Center for Health Statistics; 1999.

5. Gonzales R, Wilson A, Crane LA, Barrett PH Jr. What’s in a name? Public
knowledge, attitudes, and experiences with antibiotic use for acute bronchitis.
Am J Med. 2000;108:83-5. [PMID: 0011059444]

6. Schappert SM. Ambulatory Care Visits to Physician Offices, Hospital Outpa-
tient Departments, and Emergency Departments: United States, 1997. Vital and
Health Statistics. Series 13, No. 143. Hyattsville, MD: U.S. Department of
Health and Human Services, Centers for Disease Control and Prevention, Na-
tional Center for Health Statistics; 1999. DHHS publication no. 2000-1714.

7. Schappert SM. National Ambulatory Medical Care Survey: 1992 Summary.
Advance Data from Vital and Health Statistics. Hyattsville, MD: U.S. Depart-
ment of Health and Human Services, Centers for Disease Control and Preven-
tion, National Center for Health Statistics; 1994.

8. Schappert SM. National Ambulatory Medical Care Survey: 1990 Summary.
Advance Data from Vital and Health Statistics. Hyattsville, MD: U.S. Depart-
ment of Health and Human Services, Centers for Disease Control and Preven-
tion, National Center for Health Statistics; 1992.

9. Schappert SM. National Ambulatory Medical Care Survey: 1991 Summary.
Vital and Health Statistics. Series 13, No. 116. Hyattsville, MD: U.S. Depart-
ment of Health and Human Services, Public Health Service, Centers for Disease
Control and Prevention, National Center for Health Statistics; 1994. DHHS
publication no. (PHS) 94-1777.

10. Schappert SM. National Ambulatory Medical Care Survey: 1989 Summary.
Vital and Health Statistics. Series 13, No. 110. Hyattsville, MD: U.S. Depart-
ment of Health and Human Services, Public Health Service, Centers for Disease
Control and Prevention, National Center for Health Statistics; 1992.

11. Nelson C, McLemore T. National Ambulatory Medical Care Survey: United
States, 1975-81 and 1985 Trends. Vital and Health Statistics. Series 13, No. 93.
Hyattsville, MD: U.S. Department of Health and Human Services, Public
Health Service, Centers for Disease Control, National Center for Health Statis-
tics; 1988.

12. Gonzales R, Bartlett JG, Besser RE, Cooper RJ, Hickner JM, Hoffman JR,
et al. Principles of appropriate antibiotic use for treatment of acute respiratory
tract infections in adults: background, specific aims, and methods. Ann Intern
Med. 2001;134:479-86.

13. Irwin RS, Boulet LP, Cloutier MM, Fuller R, Gold PM, Hoffstein V, et al.
Managing cough as a defense mechanism and as a symptom. A consensus panel
report of the American College of Chest Physicians. Chest. 1998;114:133S-181S.
[PMID: 0009725800]

Position PaperAppropriate Antibiotic Use for Bronchitis, Part 2

www.annals.org 20 March 2001 Annals of Internal Medicine Volume 134 • Number 6 527



14. Metlay JP, Stafford RS, Singer DE. National trends in the use of antibiotics
by primary care physicians for adult patients with cough. Arch Intern Med.
1998;158:1813-8. [PMID: 0009738612]

15. Williamson HA Jr. Pulmonary function tests in acute bronchitis: evidence for
reversible airway obstruction. J Fam Pract. 1987;25:251-6. [PMID: 0003625141]

16. Melbye H, Kongerud J, Vorland L. Reversible airflow limitation in adults
with respiratory infection. Eur Respir J. 1994;7:1239-45. [PMID: 0007925901]

17. Boldy DA, Skidmore SJ, Ayres JG. Acute bronchitis in the community:
clinical features, infective factors, changes in pulmonary function and bronchial
reactivity to histamine. Respir Med. 1990;84:377-85. [PMID: 0002174179]

18. Johnson D, Osborn LM. Cough variant asthma: a review of the clinical
literature. J Asthma. 1991;28:85-90. [PMID: 0001672866]

19. Pender ES, Pollack CV Jr. Cough-variant asthma in children and adults: case
reports and review. J Emerg Med. 1990;8:727-31. [PMID: 0002096171]

20. Diehr P, Wood RW, Bushyhead J, Krueger L, Wolcott B, Tompkins RK.
Prediction of pneumonia in outpatients with acute cough—a statistical approach.
J Chronic Dis. 1984;37:215-25. [PMID: 0006699126]

21. Heckerling PS, Tape TG, Wigton RS, Hissong KK, Leikin JB, Ornato JP,
et al. Clinical prediction rule for pulmonary infiltrates. Ann Intern Med. 1990;
113:664-70. [PMID: 0002221647]

22. Gennis P, Gallagher J, Falvo C, Baker S, Than W. Clinical criteria for the
detection of pneumonia in adults: guidelines for ordering chest roentgenograms
in the emergency department. J Emerg Med. 1989;7:263-8. [PMID: 0002745948]

23. Singal BM, Hedges JR, Radack KL. Decision rules and clinical prediction of
pneumonia: evaluation of low-yield criteria. Ann Emerg Med. 1989;18:13-20.
[PMID: 0002642673]

24. Emerman CL, Dawson N, Speroff T, Siciliano C, Effron D, Rashad F, et
al. Comparison of physician judgment and decision aids for ordering chest radio-
graphs for pneumonia in outpatients. Ann Emerg Med. 1991;20:1215-9. [PMID:
0001952308]

25. Metlay JP, Kapoor WN, Fine MJ. Does this patient have community-
acquired pneumonia? Diagnosing pneumonia by history and physical examina-
tion. JAMA. 1997;278:1440-5. [PMID: 0009356004]

26. Mainous AG 3rd, Hueston WJ, Eberlein C. Colour of respiratory discharge
and antibiotic use [Letter]. Lancet. 1997;350:1077. [PMID: 0010213556]

27. Mainous AG 3rd, Zoorob RJ, Oler MJ, Haynes DM. Patient knowledge of
upper respiratory infections: implications for antibiotic expectations and unnec-
essary utilization. J Fam Pract. 1997;45:75-83. [PMID: 0009228917]

28. Gonzales R, Barrett PH Jr, Steiner JF. The relation between purulent man-
ifestations and antibiotic treatment of upper respiratory tract infections. J Gen
Intern Med. 1999;14:151-6. [PMID: 0010203620]

29. Robertson AJ. Green sputum. Lancet. 1952;1:12-5.

30. Heald A, Auckenthaler R, Borst F, Delaspre O, Germann D, Matter L, et
al. Adult bacterial nasopharyngitis: a clinical entity? J Gen Intern Med. 1993;8:
667-73. [PMID: 0008120682]

31. Metlay JP, Schulz R, Li YH, Singer DE, Marrie TJ, Coley CM, et al.
Influence of age on symptoms at presentation in patients with community-
acquired pneumonia. Arch Intern Med. 1997;157:1453-9. [PMID: 0009224224]

32. Houston MS, Silverstein MD, Suman VJ. Risk factors for 30-day mortality
in elderly patients with lower respiratory tract infection. Community-based study.
Arch Intern Med. 1997;157:2190-5. [PMID: 0009342995]

33. Grayston JT, Kuo CC, Wang SP, Altman J. A new Chlamydia psittaci strain,
TWAR, isolated in acute respiratory tract infections. N Engl J Med. 1986;315:
161-8. [PMID: 0003724806]

34. Grayston JT, Aldous MB, Easton A, Wang SP, Kuo CC, Campbell LA, et
al. Evidence that Chlamydia pneumoniae causes pneumonia and bronchitis. J In-
fect Dis. 1993;168:1231-5. [PMID: 0008228356]

35. Melbye H, Berdal BP. [Acute bronchitis in adults. Clinical findings, micro-
organisms and use of antibiotics]. Tidsskr Nor Laegeforen. 1994;114:814-7.
[PMID: 0008009502]

36. Macfarlane JT, Colville A, Guion A, Macfarlane RM, Rose DH. Prospec-
tive study of aetiology and outcome of adult lower-respiratory-tract infections in
the community. Lancet. 1993;341:511-4. [PMID: 0008094769]

37. Nicholson KG, Kent J, Hammersley V, Cancio E. Acute viral infections of
upper respiratory tract in elderly people living in the community: comparative,
prospective, population based study of disease burden. BMJ. 1997;315:1060-4.
[PMID: 0009366736]

38. Jonsson JS, Sigurdsson JA, Kristinsson KG, Guthnadottir M, Magnusson
S. Acute bronchitis in adults. How close do we come to its aetiology in general
practice? Scand J Prim Health Care. 1997;15:156-60. [PMID: 0009323784]

39. Wright SW, Edwards KM, Decker MD, Zeldin MH. Pertussis infection in
adults with persistent cough. JAMA. 1995;273:1044-6. [PMID: 0007897789]

40. Wright SW, Edwards KM, Decker MD, Grayston JT, Wang S. Prevalence
of positive serology for acute Chlamydia pneumoniae infection in emergency
department patients with persistent cough. Acad Emerg Med. 1997;4:179-83.
[PMID: 0009063543]

41. Nennig ME, Shinefield HR, Edwards KM, Black SB, Fireman BH. Prev-
alence and incidence of adult pertussis in an urban population. JAMA. 1996;275:
1672-4. [PMID: 0008637142]

42. Stott NC, West RR. Randomised controlled trial of antibiotics in patients
with cough and purulent sputum. Br Med J. 1976;2:556-9. [PMID: 0000786428]

43. King DE, Williams WC, Bishop L, Shechter A. Effectiveness of erythromy-
cin in the treatment of acute bronchitis. J Fam Pract. 1996;42:601-5. [PMID:
0008656171]

44. Williamson HA Jr. A randomized, controlled trial of doxycycline in the
treatment of acute bronchitis. J Fam Pract. 1984;19:481-6. [PMID: 0006384419]

45. Verheij TJ, Hermans J, Mulder JD. Effects of doxycycline in patients with
acute cough and purulent sputum: a double blind placebo controlled trial. Br J
Gen Pract. 1994;44:400-4. [PMID: 0008790652]

46. Brickfield FX, Carter WH, Johnson RE. Erythromycin in the treatment of
acute bronchitis in a community practice. J Fam Pract. 1986;23:119-22. [PMID:
0003525736]

47. Franks P, Gleiner JA. The treatment of acute bronchitis with trimethoprim
and sulfamethoxazole. J Fam Pract. 1984;19:185-90. [PMID: 0006611385]

48. Dunlay J, Reinhardt R, Roi LD. A placebo-controlled, double-blind trial of
erythromycin in adults with acute bronchitis. J Fam Pract. 1987;25:137-41.
[PMID: 0003302093]

49. Howie JG, Clark GA. Double-blind trial of early demethylchlortetracycline
in minor respiratory illness in general practice. Lancet. 1970;2:1099-102. [PMID:
0004097904]

50. Scherl ER, Riegler SL, Cooper JK. Doxycycline in acute bronchitis: a ran-
domized double-blind trial. J Ky Med Assoc. 1987;85:539-41. [PMID: 0003668366]

51. Orr PH, Scherer K, Macdonald A, Moffatt ME. Randomized placebo-
controlled trials of antibiotics for acute bronchitis: a critical review of the litera-
ture. J Fam Pract. 1993;36:507-12. [PMID: 0008482934]

52. MacKay DN. Treatment of acute bronchitis in adults without underlying
lung disease. J Gen Intern Med. 1996;11:557-62. [PMID: 0008905509]

53. Fahey T, Stocks N, Thomas T. Quantitative systematic review of random-
ised controlled trials comparing antibiotic with placebo for acute cough in adults.
BMJ. 1998;316:906-10. [PMID: 0009552842]

54. Smucny JJ, Becker LA, Glazier RH, McIsaac W. Are antibiotics effective
treatment for acute bronchitis? A meta-analysis. J Fam Pract. 1998;47:453-60.
[PMID: 0009866671]

55. Bent S, Saint S, Vittinghoff E, Grady D. Antibiotics in acute bronchitis: a
meta-analysis. Am J Med. 1999;107:62-7. [PMID: 0010403354]

Position Paper Appropriate Antibiotic Use for Bronchitis, Part 2

528 20 March 2001 Annals of Internal Medicine Volume 134 • Number 6 www.annals.org



56. Pasternack MS. Pertussis in the 1990s: diagnosis, treatment, and prevention.
Curr Clin Top Infect Dis. 1997;17:24-36. [PMID: 0009189659]

57. Wirsing von Konig CH, Postels-Multani S, Bogaerts H, Bock HL,
Laukamp S, Kiederle S, et al. Factors influencing the spread of pertussis in
households. Eur J Pediatr. 1998;157:391-4. [PMID: 0009625336]

58. Sprauer MA, Cochi SL, Zell ER, Sutter RW, Mullen JR, Englender SJ, et
al. Prevention of secondary transmission of pertussis in households with early use
of erythromycin. Am J Dis Child. 1992;146:177-81. [PMID: 0001733147]

59. Bergquist SO, Bernander S, Dahnsjo H, Sundelof B. Erythromycin in the
treatment of pertussis: a study of bacteriologic and clinical effects. Pediatr Infect
Dis J. 1987;6:458-61. [PMID: 0002885802]

60. Van Voris LP, Betts RF, Hayden FG, Christmas WA, Douglas RG Jr.
Successful treatment of naturally occurring influenza A/USSR/77 H1N1. JAMA.
1981;245:1128-31. [PMID: 0007007668]

61. Wingfield WL, Pollack D, Grunert RR. Therapeutic efficacy of amantadine
HCl and rimantadine HCl in naturally occurring influenza A2 respiratory illness
in man. N Engl J Med. 1969;281:579-84. [PMID: 0004897137]

62. Neuraminidase inhibitors for treatment of influenza A and B infections.
MMWR Morb Mortal Wkly Rep. 1999;48:1-9. [PMID: 0010632443]

63. Jefferson T, Demicheli V, Deeks J, Rivetti D. Neuraminidase inhibitors for
preventing and treating influenza in healthy adults. Cochrane Database Syst Rev.
2000;CD001265. [PMID: 0010796625]

64. Hayden FG, Osterhaus AD, Treanor JJ, Fleming DM, Aoki FY, Nicholson
KG, et al. Efficacy and safety of the neuraminidase inhibitor zanamivir in the
treatment of influenzavirus infections. GG167 Influenza Study Group. N Engl
J Med. 1997;337:874-80. [PMID: 0009302301]

65. Monto AS, Fleming DM, Henry D, de Groot R, Makela M, Klein T, et al.
Efficacy and safety of the neuraminidase inhibitor zanamivir in the treatment of
influenza A and B virus infections. J Infect Dis. 1999;180:254-61. [PMID:
0010395837]

66. Randomised trial of efficacy and safety of inhaled zanamivir in treatment of

influenza A and B virus infections. The MIST (Management of Influenza in the
Southern Hemisphere Trialists) Study Group. Lancet. 1998;352:1877-81. [PMID:
0009863784]

67. Kaiser L, Briones MS, Hayden FG. Performance of virus isolation and
Directigen Flu A to detect influenza A virus in experimental human infection.
J Clin Virol. 1999;14:191-7. [PMID: 0010614856]

68. Mitamura K, Sugaya N, Shimizu H, Nirasawa M, Takahashi K, Hirai Y, et
al. [Optical immunoassay test for rapid detection of influenza A and B viruses: an
evaluation]. Kansenshogaku Zasshi. 1999;73:1069-73. [PMID: 0010565124]

69. Noyola DE, Clark B, O’Donnell FT, Atmar RL, Greer J, Demmler GJ.
Comparison of a new neuraminidase detection assay with an enzyme immuno-
assay, immunofluorescence, and culture for rapid detection of influenza A and B
viruses in nasal wash specimens. J Clin Microbiol. 2000;38:1161-5. [PMID:
0010699013]

70. Hueston WJ. A comparison of albuterol and erythromycin for the treatment
of acute bronchitis. J Fam Pract. 1991;33:476-80. [PMID: 0001940815]

71. Hueston WJ. Albuterol delivered by metered-dose inhaler to treat acute
bronchitis. J Fam Pract. 1994;39:437-40. [PMID: 0007864949]

72. Melbye H, Aasebo U, Straume B. Symptomatic effect of inhaled fenoterol in
acute bronchitis: a placebo-controlled double-blind study. Fam Pract. 1991;8:
216-22. [PMID: 0001959720]

73. Hamm RM, Hicks RJ, Bemben DA. Antibiotics and respiratory infections:
are patients more satisfied when expectations are met? J Fam Pract. 1996;43:56-
62. [PMID: 0008691181]

74. Gonzales R, Steiner JF, Lum A, Barrett PH Jr. Decreasing antibiotic use in
ambulatory practice: impact of a multidimensional intervention on the treatment
of uncomplicated acute bronchitis in adults. JAMA. 1999;281:1512-9. [PMID:
0010227321]

75. Gonzales R, Steiner JF, Maselli JH, Lum A, Barrett PH Jr. Reducing
antibiotic use in ambulatory practice: impact on patient-centered outcomes.
J Gen Intern Med. 2000;15(Suppl):118.

Position PaperAppropriate Antibiotic Use for Bronchitis, Part 2

www.annals.org 20 March 2001 Annals of Internal Medicine Volume 134 • Number 6 529


