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Behavioral Objectives

After completing this continuing education article, the pharmacist should be able to:

1. Review the epidemiology and pathogenesis of acute
bronchitis, including a discussion of the bacteriologic

etiology.

4. Understand the importance of judicious use of antibi-
otics in the treatment of bronchitis and the impact of

resistance in the development of new drugs and dosage

formulations.

2. Compare and contrast the clinical features of acute

(bacterial versus viral) and chronic rhinosinusitis. 5.

3. Discuss the therapeutic options in the treatment of

bronchitis.

Acute bacterial bronchitis and acute
exacerbation of chronic bronchitis
(AECB) are among the most common
diseases encountered in clinical prac-
tice. Successful treatment can be a
challenge, however, especially with
the emergence of antibiotic resistance.
New agents have been approved by
the FDA that address the problem, but
society guidelines have yet to catch up
with clinical practice. This article will
cover therapeutic management of
acute bacterial bronchitis and AECB. It
also will discuss the challenges of bac-
terial resistance and ongoing efforts to
circumvent this problem.

Acute Bacterial Bronchitis

Acute bronchitis is one of the most
common diseases encountered in clin-
ical practice. It is estimated that 30
million ambulatory visits for cough
leading to approximately 12 million
diagnoses of bronchitis were made in
the United States in 1997.! Although
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Formulate a therapeutic plan for a given case study of

a patient with acute bronchitis or acute exacerbation of

viruses are responsible for most cases
of acute bronchitis, 70% to 80% of
patients with acute bronchitis who
seek medical attention are prescribed
antibiotics.? Inappropriate prescribing
of antibiotics is often the result of
physicians meeting the demand and
expectations of their patients who
insist on such medications for viral
infections.

Pathogenesis

Acute bronchitis is defined as inflam-
mation of the bronchi in the presence
of cough and associated symptoms of
an upper respiratory infection. Some
patients may experience dyspnea,
purulent sputum production, chest
pain, and fever. At least 60% of the
time, microbiologic studies are unable
to identify a pathogen associated with
acute bronchitis.® As stated above,
most identifiable cases of un-
complicated acute bronchitis (=90%)
are caused by viruses (Table 1).4° The

chronic bronchitis.

influenza viruses are most frequently
associated with acute bronchitis.

Bacterial pathogens account for
5% to 10% of all cases of uncompli-
cated acute bronchitis.® Bordetella
pertussis, Mycoplasma pneumoniae,
and Chlamydia pneumoniae are the
only bacteria that have been associ-
ated with acute bronchitis. Although
the pertussis vaccine is approximate-
ly 90% efficacious, its protective
effect in children decreases to 46%
in the seventh year after immuniza-
tion.%” This decrease creates a large
pool of adolescents and adults sus-
ceptible to B pertussis.

Other bacteria—including Strepto-
coccus pneumoniae, Haemophilus influ-
enzae, and Moraxella catarrhalis—do
not appear to cause acute bronchitis in
adults who do not have underlying
lung disease. These bacteria, however,
may play a role in secondary infection
after an acute viral respiratory illness,
or in patients with underlying lung



Table 145
Viruses That Cause

Acute Bacterial
Bronchitis

¢ Influenza A and B

¢ Parainfluenza

« Coronavirus

¢ Rhinovirus

¢ Respiratory syncytial virus
* Adenovirus

¢ Human metapneumovirus

abnormalities (eg, AECBs, tracheosto-
my, or endotracheal intubation).®

Clinical Presentation and Diagnosis

The primary symptom of acute
bronchitis is cough (with or without
sputum production) lasting less than 3
weeks.® Approximately 20% of
patients, however, may continue to
experience cough after 4 weeks.?* B
pertussis infection should be consid-
ered in patients with persistent parox-
ysmal cough (usually lasting 4-6
weeks) and with close contact with an
infected individual.® Approximately
20% of patients with cough lasting
longer than 2 to 3 weeks have pertus-
sis.’* The presence of purulent spu-
tum is not exclusive to bacterial caus-
es of acute bronchitis. Purulence can
result from either a bacterial or a viral
infection.

Diagnosis of acute bronchitis is
based on clinical findings and requires
excluding the possibility of pneumo-
nia. The absence of abnormal vital
signs (heart rate 2100 beats/min, respi-
ratory rate =24 breaths/min, or oral
temperature =38°C) and a normal
chest examination significantly de-
crease the possibility of pneumonia.*?
Chest radiography is recommended
for patients with abnormal vital signs
or abnormal findings on lung exami-
nation, patients with underlying lung
disease, and patients with suspected
severe acute respiratory syndrome.??
Postnasal drip syndrome, asthma
(especially when the patient is
exposed to cold or exercise), gastro-
esophageal reflux disease, or a combi-

nation of these conditions is the most
likely diagnosis in immunocompetent
adult patients with persistent cough
lasting more than 3 weeks and a nega-
tive chest radiograph.®*? In fact, these
conditions account for 90% of diag-
noses in patients with persistent
cough.* Because sputum Gram stain
and culture do not consistently identi-
fy B pertussis, M pneumoniae, and C
pneumoniae, these diagnostic tests are
not recommended.®

Treatment

The overuse of antibiotics in the
treatment of acute bronchitis has been
a public health issue over the past
decades. Since most cases of uncompli-
cated acute bronchitis are caused by
viruses (Table 1), the routine use of
antibiotics—including erythromycin,
doxycycline, or trimethoprim/sulfa-
methoxazole (TMP/SMX)—provides
only a marginal benefit and is highly
discouraged.>'>16 Hence, antibiotic
treatment should not be initiated in
patients with acute bronchitis caused
by viruses. Despite this caution, physi-
cians prescribe antibiotics for acute
bronchitis up to 80% of the time.!¢ In
addition, the identification of M pneu-
moniae and C pneumoniae on culture is
difficult. Currently, there is a lack of
clinical studies with adequate sample
size to support antibiotic treatment for
these pathogens.

Guidelines from the American Col-
lege of Physicians and the Centers for
Disease Control and Prevention sup-
port the use of antibacterial agents
only for bronchitis that is caused by B
pertussis.®>** Therapy with erythromy-
cin 250 to 500 mg 4 times a day in
patients with pertussis helps to resolve
symptoms.t” Other macrolides, includ-
ing clarithromycin and azithromyecin,
are therapeutic options for pertussis.

Initiation of treatment early in the
course of illness (within 7-14 days after
the onset of symptoms) is necessary to
maximize the clinical benefit. Patients
with pertussis, however, frequently do
not seek medical care within this time
frame. With these patients, the pur-
pose of recommending antibiotic treat-

ment is to prevent transmission of the
disease rather than resolution of symp-
toms. Antibiotic treatment should be
reserved for patients in whom pertussis
is highly probable (ie, prolonged cough
and recent exposure to a person with
pertussis), as well as for their close con-
tacts. Close contacts should be treated
with the same dose and duration of
erythromycin. Compared with ethyl-
succinate and stearate formulations,
the estolate formulation of erythromy-
cin has been associated with the
fewest bacteriologic and clinical
relapses.’® Hence, estolate is the rec-
ommended dosage formulation for
the treatment of pertussis. Therapy
should continue for 14 days, although
a 7-day course has been shown to be
equally effective.!81°

Acute bacterial bronchitis caused by
atypical pathogens, including M pneu-
moniae or C pneumoniae, occurs in a
minority of patients. It should be sus-
pected in patients with prolonged
cough and bronchial symptoms. Tetra-
cyclines, macrolides, and fluoro-
quinolones provide excellent activity
against these bacteria. Routine use of
antibiotics to direct therapy against
these pathogens is highly discouraged,
however, because there has been a lack
of clinical trials to support this practice.

Since patients may present with
upper respiratory or common cold
symptoms, the use of nasal deconges-
tants, nonsteroidal anti-inflammatory
drugs, aspirin, acetaminophen, and/or
nasal ipratropium may provide sympto-
matic relief. Because most cases of acute
bronchitis present with cough, antitus-
sives, such as dextromethorphan and
codeine, to reduce cough are often pre-
scribed, although the evidence support-
ing their benefit is small.> A recent
meta-analysis concluded that the use of
oral or inhaled beta-2 agonists was not
effective in reducing acute cough in
adults and children who did not have
airflow obstruction.?®

Acute Exacerbation of Chronic
Bronchitis

Chronic bronchitis, particularly dur-
ing acute exacerbation, contributes to
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significant disability, morbidity, and
mortality in people with chronic
obstructive pulmonary  disease
(COPD). In the United States, approx-
imately 16 million people are affected
by COPD.?! Evidence indicates that
COPD, particularly its mild form, is
underdiagnosed.?? AECB has been
shown to impair the quality of life of
people with COPD.?® An estimated
500,000 hospitalizations and 110,000
deaths occur annually in patients with
COPD exacerbations.?*?2 The World
Health Organization in 2002 reported
that COPD was the fifth leading cause
of death in the world, and its preva-
lence and mortality are predicted to
increase.?*#?> Because the prevalence is
high, the economic and social impact
of COPD is considerable. The annual
expenditure for COPD is $23.9 billion,
with an estimated direct cost of $1500
per patient per year.?527

Pathogenesis

Chronic bronchitis is characterized
by increased mucosal inflammation
and mucus hypersecretion of the
bronchi, and it usually is accompanied
by airflow obstruction. Smoking is
associated with most cases of COPD.
Air pollution, allergens, occupational
exposure, airway infection, and genet-
ic factors (eg, deficiency in alpha,-
antitrypsin) are also risk factors for
COPD.?” AECB is characterized by an
increase in the quantity and purulence
of sputum, increased dyspnea, and
fever. Although inhaled irritants, pol-
lution, and allergies can trigger an
acute exacerbation, infections caused
by viruses and bacteria account for
50% to 80% of AECB cases.?®?° Viruses
—including influenza, rhinovirus,
parainfluenza, respiratory syncytial
virus, coronavirus, and adenovirus—
contribute to the majority (33%-56%)
of AECB cases.?*%2

The most common bacterial patho-
gens isolated in patients with AECB
are S pneumoniae, H influenzae, and M
catarrhalis.®®* C pneumoniae, M pneumo-
niae, Staphylococcus aureus, Klebsiella,
and Pseudomonas aeruginosa also may
cause AECB.%30:34 Interestingly, bacte-

February 2005

ria that are isolated in patients with
stable chronic bronchitis are similar to
ones that are cultured during acute
exacerbations.?® Patients with chronic
bronchitis usually are colonized with
bacteria, which may cause and lead to
airway inflammation.353%6

Clinical Presentation and Diagnosis

Chronic bronchitis is characterized
by persistent cough and sputum pro-
duction for 3 months per year for at
least 2 consecutive years. Patients with
AECB present with more frequent
and/or severe symptoms of COPD, as
well as other features (Table 2).

Chest radiography remains un-
changed during AECB and is useful to
differentiate AECB from pneumonia,
because the clinical presentations may
be similar. Expectorated sputum sam-
ples of patients with COPD contain a
high concentration of polymorphonu-
clear leukocytes (PMNs), both during
stable chronic bronchitis and AECB.*’
As noted earlier, pathogens cultured
during stable chronic bronchitis are
similar to those of AECB. The indistinct
pattern of bacteria and PMNs between
stable bronchitis and AECB makes spu-
tum cultures of little value in diagnos-
ing AECB. In fact, the American College
of Physicians does not recommend per-
forming sputum cultures during exac-
erbations.?* Sputum cultures should be
reserved for patients not responding to
empirical antibiotic therapy.

Treatment

Clinically significant AECB is more
likely to occur in patients with bacter-
ial colonization and severe underlying
pulmonary disease. In this patient
population, AECB may lead to hospi-
talization and respiratory failure.
Hence, antibiotic treatment should be
offered for eradication of bacteria and
resolution of airway inflammation.*®
Mild episodes of AECB, especially in
patients with less severe underlying
lung disease (forced expiratory volume
in 1 sec >50% of predicted value), may
resolve spontaneously, and judicious
use of antibiotics in this population is
merited to prevent bacterial resistance.

Table 2

Features of AECB

e Cough

* Dyspnea

e Sputum production
e Purulence

 Increased respiratory rate (>25
breaths/min)

* Decreased pulmonary function
(forced expiratory volume in 1 sec)

» Constitutional symptoms

AECB = acute exacerbation of chronic bronchitis.

Studies evaluating the use of antibi-
otics in patients with AECB, identified
by worsening dyspnea and increased
purulence and volume of phlegm,
demonstrated clinical benefit.%4°
Antibiotics were beneficial in patients
with 2 of these 3 symptoms, but
appeared to offer minimal or no bene-
fit in patients with mild exacerbations
(ie, when only 1 or none of these
symptoms were present). Based on rec-
ommendations from the American
College of Chest Physicians, the
National Institutes of Health, and the
American Thoracic Society, empirical
antibiotic therapy directed against the
common bacterial pathogens of AECB
is recommended for patients with
AECB, especially if infection is
severe.?t442 The choice of antibiotic
should reflect local susceptibility pat-
terns of S pneumoniae, H influenzae, and
M catarrhalis. A narrow-spectrum anti-
biotic (eg, amoxicillin 500 mg 3 times
daily, doxycycline 100 mg twice daily,
or TMP/SMX 160/800 mg twice daily)
for 3 to 14 days generally is used.?t4143
The optimal duration of therapy has
not been well-studied. Unfortunately,
the increasing prevalence of resistance
among the common bacterial
pathogens of AECB, particularly in
patients with severe underlying COPD
or those with recent antibiotic usage,
limits the effectiveness of these nar-
row-spectrum agents.

New Approaches to Treatment
of AECB

New or extended-spectrum antibi-
otics have been studied or FDA-



Table 33344
New or Extended-

Spectrum Antibiotics for
the Treatment of AECB

« Amoxicillin with clavulanate
¢ Cephalosporins
* Respiratory fluoroquinolones (levo-

floxacin, moxifloxacin, gatifloxacin,
and gemifloxacin)

» Macrolides (clarithromycin and
azithromycin)

 Telithromycin

AECB = acute exacerbation of chronic bronchitis.

approved for the treatment of AECB
(Table 3).%%4 These antibiotics may
play a major role in the treatment of
AECB. In fact, studies have demon-
strated that the use of these new or
extended-spectrum antibiotics, com-
pared with the use of the traditional
narrow-spectrum agents, was associat-
ed with fewer relapses.*+*> For the past
3 years, however, there have been no
updates of guidelines from major
authorities to help direct physicians on
the appropriate use of these new
antimicrobials as first-line agents.
High-dose amoxicillin with clavu-
lanate is now available in formulations
intended to enhance compliance and
effectiveness against drug-resistant S
pneumoniae (1000 mg amoxicillin and
62.5 mg clavulanate per extended-
release tablet; 14:1 ratio of amoxicillin
to clavulanate in powder for oral sus-
pension). Amoxicillin (x clavulanate),
which exerts its bactericidal activity by
inhibiting cell-wall synthesis, remains
as a first-line therapeutic option for
treating AECB. The clavulanate com-
ponent provides additional activity
against beta-lactamase producers, H
influenzae and M catarrhalis.
Pharmacokinetic and pharmacody-
namic studies demonstrate that high-
dose amoxicillin (x clavulanate), de-
fined as 4 g per day in adults, provides
enhanced activity against resistant
pneumococci.*¢*” The most common
adverse effects are gastrointestinal-
related, including nausea and diarrhea.
The incidence of adverse effects associ-

ated with high-dose amoxicillin is
comparable to that with standard-dose
amoxicillin.#”4 Compared with twice-
daily dosing, however, 3-times-daily
dosing of high-dose amoxicillin was
associated with a significantly higher
incidence of diarrhea.*®

Fluoroquinolones bind to enzymes,
including DNA gyrase and topoiso-
merase IV to inhibit bacterial DNA syn-
thesis. Major advantages of this class of
antibiotics are their excellent penetra-
tion into respiratory secretions and
infrequent dosing. In addition, the flu-
oroquinolones provide excellent cover-
age against most respiratory patho-
gens, including atypical bacteria (eg, C
pneumoniae and M pneumoniae). Only a
minute number of cases of AECB and
acute bronchitis are caused by atypical
bacteria, however. Levofloxacin, gati-
floxacin, moxifloxacin, and gemi-
floxacin, which have been available for
a number of years, provide excellent
activity against S pneumoniae, H influen-
zae, M catarrhalis, and S aureus and are
FDA-approved for the treatment of
AECB.* Ciprofloxacin, although active
against H influenzae and M catarrhalis,
has limited activity against pneumo-
cocci. Although fluoroquinolones are
increasingly used for treating AECB,
the recent emergence of pneumococci
with reduced susceptibility to fluoro-
quinolones has created concern about
their widespread usage.0-%?

The newer macrolides, including
clarithromycin and azithromycin, also
provide excellent activity against S
pneumoniae, H influenzae, and M
catarrhalis as well as against atypical res-
piratory pathogens. Macrolides exert
their bacteriostatic activity by binding
to the 50S ribosomal subunit to inhibit
protein synthesis. The FDA recently
approved the extended-release formu-
lation of clarithromycin for once-daily
dosing to enhance compliance. Fluoro-
quinolones and macrolides are thera-
peutic options for patients with true
hypersensitivity to penicillin. They
have been associated with emerging
resistance, however, particularly among
penicillin-nonsusceptible pneumococ-
cal isolates in the United States.5153%

A new class of antibiotics called the
ketolides was developed to address
macrolide-resistant bacteria.®* In the
presence of the ermB gene (and, in the
case of telithromycin, ermB and mefA
genes), ketolides remain active against
macrolide-resistant pathogens.*® Al-
though similar to the macrolides,
ketolides bind more tightly to the 50S
ribosomal subunit to enhance their
activity against respiratory pathogens
resistant to macrolides.5” Telithro-
mycin, the first ketolide, recently
received FDA approval for the treat-
ment of AECB, acute bacterial rhinosi-
nusitis, and mild-to-moderate com-
munity-acquired pneumonia. The
spectrum of activity of telithromycin
in the treatment of AECB includes H
influenzae, M catarrhalis, S pneumoniae,
S aureus, C pneumoniae, and M pneumo-
niae.%® Telithromycin 800 mg once dai-
ly for 5 days provided a clinical cure
rate of 78% to 86%, which is compa-
rable to comparators cefuroxime and
amoxicillin/clavulanate.’®® The 5-
day regimen also offers improved
ease of administration as compared
with the standard 10-day regimens of
amoxicillin/clavulanate, cefuroxime,
and clarithromycin. Telithromycin
serves as an alternative in the treat-
ment of AECB. The most common
adverse effects reported were gas-
trointestinal-related, including nau-
sea and diarrhea. A case report noting
the potential for interaction between
telithromycin and warfarin suggests
that until further information is
available, those patients on warfarin
and telithromycin therapies should
be closely monitored.

Other treatment considerations for
patients with AECB and COPD are
antibiotic prophylaxis, mucolytic
agents, and vaccines. Antibiotics,
specifically tetracycline or TMP/SMX,
for patients with chronic bronchitis
should not be routinely used prophy-
lactically, because the benefit is limited
to a minor reduction in the number of
days of illness from AECB.> If used,
antibiotic prophylaxis, particularly
during the winter months, should be
considered only for patients with mul-
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Table 4

Antibiotic Mechanisms of Action and Bacterial Resistance Among Respiratory

Pathogens

Antibiotic Class
Beta-lactams

Macrolides

Mechanism of Action
Interfere with synthesis of bacterial cell wall

Inhibit synthesis of proteins by binding to

bacterial 50S ribosomes

Ketolides

Inhibit ribosomal assembly and also inhibit

protein synthesis by tightly binding to
bacterial 50S ribosomes

Fluoroquinolones

Inhibit synthesis of bacterial DNA by

binding to DNA gyrase and topoisomerase IV

tiple relapses of AECB within a year.

In a recent meta-analysis, treatment
with mucolytics has been shown to
reduce acute exacerbations and the
total number of days of disability.5!
Influenza and pneumococcal vaccines
are recommended for patients with
COPD and other chronic lung diseases.
Annual administration of the influenza
vaccine reduces the rate and severity of
illness, lost workdays, and physician
visits.? The polysaccharide pneumo-
coccal vaccine appears to reduce inva-
sive pneumococcal disease.®®

Challenges of Bacterial
Resistance

Bacterial resistance among respirato-
ry pathogens occurs through multiple
mechanisms (Table 4). Over the past
few decades, antibiotic resistance has
increased dramatically. To address
resistance, the most recent guidelines
for the treatment of acute bronchitis
and AECB focus on judicious use of
antibiotics. Under the selective pres-
sure of antibiotic use, susceptible bac-
teria succumb, and, with less competi-
tion, resistant bacteria flourish.
William Osler once wrote that the
desire to take medicine is perhaps the
greatest feature that distinguishes
humans from animals. This desire
appears to be especially true for antibi-
otics. Their overuse greatly contributes
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to the increasing trend of resistance
among respiratory bacterial pathogens.
For example, multidrug-resistant pneu-
mococci, defined as strains resistant to
at least 3 classes of antibiotics, were
recovered in 26% of all isolates.5!

The most common bacterial patho-
gens associated with AECB are S pneu-
moniae, H influenzae, and M catarrhalis.
Alteration of the penicillin-binding
proteins, a resistance mechanism ac-
quired by pneumococci, renders the
organisms resistant to penicillins,
cephalosporins, and other beta-lactam
antibiotics. In the United States, the
prevalence of penicillin-nonsuscepti-
ble (include resistant and intermediate-
ly susceptible) strains of S pneumoniae
reached a peak of 36% in 2001.%* In
addition, penicillin-nonsusceptible
strains of S pneumoniae are associated
with cross-resistance to other classes of
antibiotics. Thus these isolates are
termed drug-resistant S pneumoniae
(DRSP). Resistance of DRSP to other
antibiotics includes TMP/SMX (37%),
macrolides (29%), doxycycline (21%),
clindamycin (10%), and ofloxacin
(7%).5% Most isolates of S pneumoniae
remain susceptible to respiratory fluo-
roquinolones (including gatifloxacin,
gemifloxacin, levofloxacin, and moxi-
floxacin). Concern about the develop-
ment of resistance is arising, however,
from the extensive use of fluoro-

Mechanism of Bacterial Resistance
« Alteration of the target proteins that are

key to bacterial wall assembly

« Destruction of beta-lactam ring by

production of beta-lactamase enzymes

* Methylation of a ribosomal RNA binding

site (ermB)

* Decrease of antibiotic accumulation by

efflux pumps (mefA)

« Less vulnerable to bacterial resistance

mechanisms than related macrolides

* Mutation of antibiotic target enzymes,

thus lowering drug affinity for these proteins

quinolones in the treatment of com-
munity-acquired respiratory tract
infections.°

Cross-resistance between erythromy-
cin and clindamycin occurred in
approximately 32% of S pneumoniae
isolates in the United States.>® Resis-
tance to both erythromycin and clin-
damyecin is mediated by the ermB ribo-
somal methylation mechanism (MLS,-
phenotype), which inhibits binding of
the antibiotic to the target site.545°
Most erythromycin-resistant S pneumo-
niae strains (68%) remain susceptible
to clindamycin, however.5¢ In these
isolates, resistance occurs by the mefA
efflux pump (M-phenotype), which
decreases antibiotic accumulation in
the bacteria.5®®”

H influenzae (30%) and M catarrhalis
(92%) confer resistance to penicillins
by producing beta-lactamases.>® Beta-
lactamase-inhibitor combinations (eg,
amoxicillin  with clavulanate) and
cephalosporins (specifically, ceftriax-
one, cefixime, and cefdinir) retain
excellent activity against these
pathogens. Both H influenzae and M
catarrhalis are highly susceptible to
the fluoroquinolones. Resistance of
H influenzae to TMP/SMX (22%) has
been observed.®

Many studies strongly suggest that
judicious use of antibiotics reduces
resistance. In Finland, for example, a



Table 5
Strategies to Reduce

Antibiotic Use

Prevention of infections by:
Proper hand washing
Annual flu vaccination

Use of symptomatic treatments

Avoidance of use of antibiotics for
viral infections

Patient education
Public campaigns

Encourage physicians to resist over-
prescribing antibiotics

campaign to restrict antibiotic use led
to a decrease in erythromycin resis-
tance among Group A streptococci.5®
This outcome supports the concept

that a thoughtful approach to the use
of antibiotics and restricting their use
to appropriate situations will be bene-
ficial. Table 5 provides some strategies
to reduce antibiotic use.

Conclusion

To optimize the treatment of acute
bronchitis and AECB, the clinician
must understand the pathogenesis and
clinical features of these infections.
Viruses are responsible for most cases
of acute bronchitis and AECB. In these
scenarios, routine use of antibiotics is
inappropriate and highly discouraged,
because it may contribute to the
increasing prevalence of bacterial
resistance. To encourage judicious use

of antibiotics, the clinician must deter-
mine when bacterial infection is high-
ly probable. Furthermore, although it
is critical to consider guidelines when
selecting the optimal therapy, new
research demonstrates improved treat-
ment in cases of bacterial resistance,
and the society guidelines have yet to

catch up with clinical practice. &

For a list of references, send a stamped,
self-addressed envelope to: References
Department, Attn. A. Stahl, Pharmacy Times,
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or send an e-mail request to: astahl@mwec.com.

Case Study

A 65-year-old man presents to a pri-
mary care clinic with a marked increase in
cough and purulent sputum production for
the past 4 days. He reports experiencing a
fever of 38.5°C and worsening dyspnea
since 2 days ago. He has a history of dia-
betes mellitus, chronic bronchitis, and
severe COPD. The patient is currently tak-
ing several medications for his lung disease
and has been compliant with his regimen.
Two weeks ago, he received TMP/SMX for
the treatment of a urinary tract infection.
The result of a chest x-ray, which was done
to exclude pneumonia, indicates chronic
lung changes with no acute infiltrate.
What are treatment considerations for this
patient diagnosed with severe AECB?

AECB is characterized by an
increase in the frequency and/or
severity of symptoms associated with
COPD, including cough, dyspnea, and
sputum production and purulence.
These symptoms, accompanied by
fever, are present in this patient.
Because symptoms of AECB may over-
lap with those associated with pneu-
monia, pneumonia must be consid-
ered in the differential diagnosis,
particularly in this patient with
chronic lung disease. The chest x-ray
revealed no acute changes; hence, this
patient was diagnosed with AECB.

Although viruses contribute to the
majority of cases of AECB, bacterial
pathogens—most commonly S pneu-
moniae, H influenzae, and M catar-
rhalis—also can cause AECB. Antibiot-
ic treatment should be reserved for
patients with clinically significant
AECB, which is more likely to occur
when multiple symptoms associated
with AECB and severe underlying pul-
monary disease are present. Therefore,
antibiotic therapy is recommended
for the case patient with severe under-
lying COPD who is experiencing
increased and worsening symptoms.
The goals of therapy are to (1) resolve
symptoms associated with airway
inflammation, (2) eradicate bacteria,
(3) prevent hospitalization, and (4)
prevent complications, including res-
piratory distress and/or failure.

Therapeutic options for the treat-
ment of AECB include a narrow-spec-
trum antibiotic (eg, amoxicillin, doxy-
cycline, or TMP/SMX). With the
recent exposure to TMP/SMX, howev-
er, there is a higher likelihood of infec-
tion caused by a resistant pathogen,
specifically S pneumoniae or H influen-
zae. In addition, the increasing preva-
lence of bacterial resistance in patients
with severe underlying COPD limits

the effectiveness of these narrow-spec-
trum agents.

New or extended-spectrum antibi-
otics that have been studied or FDA-
approved for the treatment of AECB
are amoxicillin with clavulanate,
cephalosporins, respiratory fluoro-
quinolones (levofloxacin, moxi-
floxacin, gatifloxacin, and gemi-
floxacin), macrolides (clarithromycin
and azithromycin), and telithro-
mycin. Although these antimicrobial
agents, as compared with the narrow-
spectrum antibiotics, have been asso-
ciated with fewer relapses, there have
been no updates of guidelines from
major authorities to help direct physi-
cians on the appropriateness of their
use as first-line agents. Nonetheless,
these are therapeutic options in the
case patient. One major advantage of
fluoroquinolones, macrolides, and
telithromycin is that they provide
excellent activity against atypical bac-
teria (eg, C pneumoniae and M pneumo-
niae), which are less common causes
of AECB. In addition to antibiotic
therapy, treatment for the case
patient’s COPD should be optimized.
He also should receive a mucolytic
agent and influenza and pneumococ-
cal vaccines.
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Choose the 1 most correct answer.

1. What percentage of uncomplicated
acute bronchitis is caused by bacterial
pathogens?

a. 5% to 10%

b. 10% to 15%

c. 15% to 20%

d. 20% to 25%

2. What is the primary symptom
presented by a patient with acute
bronchitis?
a. Fever lasting less than 3 weeks
b. Fever lasting more than 3 weeks
c. Cough lasting less than 3 weeks
d. Cough lasting more than 3 weeks

3. A 22-year-old college student presents
shortly after Christmas vacation with a
4-day history of a productive cough,
myalgias, and a low-grade fever. Several
of her classmates have similar symptoms.
The most likely cause of her infection is:

a. Mycoplasma pneumoniae.

b. Chlamydia pneumoniae.

c. Coronavirus.

d. Influenza virus.

4. Diagnosis of acute bronchitis is based
on clinical findings and requires the
exclusion of pneumonia. Chest radiogra-
phy may help exclude pneumonia. In
which of the following scenarios is the
use of chest radiography appropriate?

a. In a patient with the following vital
signs: heart rate 80 beats/min,
respiratory rate 20 breaths/min,
and oral temperature <38°C

b. In a patient with suspected
pertussis

c. In a patient with underlying lung
disease

d. In a patient with a history of per-
sistent cough and purulent sputum
production for 2 weeks

5. The routine use of antibiotics in the
treatment of acute bronchitis is not rec-
ommended, because viruses account for
the majority of cases. Which of the fol-
lowing pathogens is most likely to cause
you to consider using an antibiotic for
the treatment of acute bronchitis in a
patient without underlying lung disease?

a. Streptococcus pneumoniae

b. C pneumoniae

c. M pneumoniae

d. Bordetella pertussis
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6. Patients with pertussis generally seek
medical care later in the course of infec-
tion. What is the primary purpose for
recommending antibiotic treatment in
these patients?
a. Antibiotic therapy can prevent
transmission.
b. Antibiotic therapy can prevent
complications.
c. Antibiotic therapy can resolve
symptoms.
d. Antibiotic therapy is not indicated,
because pertussis is a self-limiting
infection.

7. What is the oral formulation of eryth-
romycin recommended for the treatment
of acute bronchitis caused by B pertussis?

a. Ethylsuccinate

b. Estolate

c. Stearate

d. Lactobionate

8. Which of the following antibiotics is
active against atypical bacterial patho-
gens including M pneumoniae and
C pneumoniae?

a. High-dose amoxicillin

b. Amoxicillin with clavulanate

c. Levofloxacin

d. Clindamycin

9. Which of the following infections
contributes to significant disability, mor-
bidity, and mortality in people with
chronic obstructive pulmonary disease?

a. Acute bacterial rhinosinusitis

b. Chronic rhinosinusitis

¢. Acute bronchitis

d. Chronic bronchitis

10. Chronic bronchitis is characterized
by increased mucosal inflammation and
mucus hypersecretion. What is the most
common cause of acute exacerbation of
chronic bronchitis (AECB)?

a. Smoking

b. Virus

c. Bacteria

d. Air pollution or allergen

11. An AECB is characterized by all of
the following except:
a. An increase in sputum production.
b. Increasing cough.

c. An abnormal chest x-ray.
d. Dyspnea.

12. A 70-year-old woman presents to the
hospital with increased cough and
sputum production. She also complains
of worsening dyspnea and labored
breathing (respiratory rate, 26). Gram
staining of her sputum sample reveals
many polymorphonuclear leukocytes
(PMNSs). Which of the following clinical
features is least consistent with AECB?
a. Expectorated sputum containing
many PMNs
b. Increased frequency and severity of
cough and sputum production
c. Increased respiratory rate
(>25 breaths/min)
d. Worsening dyspnea

13. For which of the following patients
would you recommend collecting a spu-
tum sample for Gram stain and culture?
a. A patient with AECB who is not
responding to empirical antibiotic
therapy
b. A patient with acute bronchitis
caused by M pneumoniae
c. A patient with persistent and
paroxysmal cough lasting 3 weeks
d. A patient with purulent cough for
3 months in 2 consecutive years

14. Which of the following antibiotics is
considered a narrow-spectrum antibiotic
used in the treatment of acute exacerba-
tions of chronic bronchitis?

a. Levofloxacin

b. Amoxicillin

c¢. Azithromycin

d. Clarithromycin

15. High-dose amoxicillin with
clavulanate has enhanced activity
against which of the following bacterial
pathogens?

a. M pneumoniae

b. Drug-resistant S pneumoniae

c. Moraxella catarrhalis

d.b and c only

16. Twice-daily dosing of high-dose
amoxicillin, compared with 3-times-daily
dosing, has been associated with a signif-



icantly lower incidence of . 50S ribosomal subunit to enhance 20. How does Haemophilus influenzae
a. Nausea activity against respiratory pathogens, confer resistance to penicillins?
b. Diarrhea including drug-resistant S pneumoniae? a. Ribosomal methylation mechanism
c. Rash a. Amoxicillin b. Production of beta-lactamases
d. Hypersensitivity reaction b. Clarithromycin c. Alteration of penicillin-binding
c. Moxifloxacin protein
17. What is the primary concern with d. Telithromycin d. Efflux pump
the use of fluoroquinolones in the
treatment of AECB? 19. Isolates of S pneumoniae may harbor
a. Poor penetration into respiratory antibiotic resistance mediated by the
secretions ermB ribosomal methylation mechanism.
b. Frequent dosing To what antibiotics are these strains
¢. Emergence of resistance resistant?
d. Inadequate coverage against a. Erythromycin and clindamycin
atypical bacterial pathogens b. Amoxicillin and doxycycline
¢. Fluoroquinolones and
18. Which of the following antibiotics cephalosporins
exerts its effect by binding tightly to the d. Trimethoprim/sulfamethoxazole
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