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Community-acquired respiratory tract infections
(CARTIs) are a reason for seeking medical atten-
tion.  In 2001, there were 28.4 million office visits

in the United States for an acute respiratory tract infec-
tion (excluding pharyngitis).1

Management of CARTIs poses several challenges.
According to the World Health Organization (WHO),
“for every 100 respiratory infections, only 20% require
antibiotic treatment”2—the remaining 80 infections most
likely have a viral origin. Thus, antibacterial therapy
should be avoided unless a bacterial cause has been con-
firmed or is deemed likely. 

Once that determination has been made, clinicians
need to separate patients who can be safely managed as
outpatients from those who need to be hospitalized.
Disease severity is, of course, an important consideration
in this selection process.3-8

For management of patients who will not be hospi-
talized, the WHO and the Society for Healthcare
Epidemiology of America/Infectious Diseases Society of
America (SHEA/IDSA) offer the 3 Ds: administer the cor-
rect drug, at the right dose, and for the appropriate dura-
tion, to minimize development and spread of resis-
tance.9,10 A recent consensus conference coordinated by

Stephen Brunton, MD
Cabarrus Family Medicine 

Residency
Charlotte, NC

Blaine Carmichael, PA-C
Family Physicians’ Health Network
San Antonio, Tex

Margaret Fitzgerald, NP-C
Greater Lawrence Family 

Health Center
Lawrence, Mass

Hans Liu, MD
Bryn Mawr Medical Specialists
Bryn Mawr, Pa

Joseph Varon, MD
University of Texas Health 

Science Center
Houston, Tex

David Weiland, MD
University of South Florida
St. Petersburg, Fla

Stephen Brunton, MD ■ Blaine Carmichael, PA-C ■ Margaret Fitzgerald, NP-C
Hans Liu, MD ■ Joseph Varon, MD ■ David Weiland, MD

Community-acquired Bacterial
Respiratory Tract Infections:
Consensus Recommendations

Practice recommendations

❙ To minimize development and spread of antibiotic
resis-tance, it is important to administer the correct
antibacterial, by the best route, in the right amount, at
optimum intervals, and for the appropriate duration.

❙ Streptococcus pneumoniae and Haemophilus influenzae
are the 2 most common bacterial pathogens observed in
community-acquired respiratory tract infections.

❙ Surveillance studies indicate increasing rates of in
vitro resistance by S pneumoniae to many β-lactam
and macrolide antibiotics.

❙ To minimize risk of resistance-associated recurrence
or relapse, antibacterial agents should be prescribed
in accordance with existing guidelines and local
resistance patterns. Patient compliance with dosage
and duration of therapy should be fostered.

❙ Preliminary data suggest that high-dose, short-course
antibacterial therapy may be as effective as longer
courses of low-dose therapy.
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the Primary Care Education Consortium and Texas
Academy of Family Physicians elaborated on this
mnemonic as it relates to outpatient management  of 3
CARTIs: community-acquired pneumonia, acute bacter-
ial exacerbations of chronic bronchitis, and acute bacte-
rial rhinosinusitis. Its recommendations, which have
been drawn largely from existing evidence-based guide-
lines, form the basis for this review.

■ DRUG SELECTION
Treatment with an antibacterial agent will not be med-
ically warranted in the majority of patients with a
CARTI. Many of these patients will, however, expect to
go home with an antibiotic prescription. The primary
care clinician can reduce such expectations and prevent
unnecessary reconsultations by briefly addressing four
issues: 1) the natural course of the viral illness, 2) the lack
of effectiveness of antibiotics, 3) the problem of antibiot-
ic resistance, and 4) the side effects of antibiotics.11

When selecting an antibacterial agent for patients
with pneumonia, bronchitis, or rhinosinusitis for
which a bacterial cause has been identified or deemed
likely, several factors need to be taken into account,
including the suspected or identified pathogens, local
resistance patterns, previous therapy, patient allergies,
and the patient’s ability to tolerate treatment failure.
Many of these factors are considered by professional
organizations that regularly develop guidelines for
CARTIs based on the best available evidence. Perhaps
most critical for decision-making in the primary care
setting is an understanding of evolving microbiology
and resistance patterns.

Common pathogens
There is considerable overlap among pathogens com-
monly found in CARTIs. Streptococcus pneumoniae and
Haemophilus influenzae are most often observed in the
outpatient setting. 

Community-acquired pneumonia. In outpatients
with mild  illness, S pneumoniae, Mycoplasma pneumo-
niae, Chlamydia species (particularly Chlamydia pneu-
moniae, now called Chlamydophilia pneumoniae), and
H influenzae are the most common pathogens.12,13 In
patients younger than 50 years without significant
comorbidity, Mycoplasma species are the most common
pathogens. Older patients and those with significant
comorbidity are more likely infected with S pneumo-
niae,13 a Gram-negative enteric bacillus, Pseudomonas
aeruginosa, or Legionella.5,14

Bacterial bronchitis. In addition to S pneumoniae
and H influenzae, Moraxella catarrhalis is a frequent
pathogen in bacterial exacerbations of chronic bronchi-
tis.15 P aeruginosa and other Gram-negative bacilli are
also seen, especially in patients with a severe acute exac-
erbation who have a forced expiratory volume in 1 sec-

ond (FEV1) of 35% of predicted or less.16 Infection due
to multiple pathogens occurs in a small percentage of all
patients with chronic bronchitis, particularly those with
severe exacerbations. Fewer than 10% of acute exacer-
bations are due to an atypical bacterium, usually C pneu-
moniae. M pneumoniae and Legionella pneumophila are
implicated even less frequently.15 

Bacterial rhinosinusitis. S pneumoniae and H
influenzae also are frequent causes of acute bacterial rhi-
nosinusitis. Other pathogens commonly seen in this con-
dition include other Streptococcus species, M catarrhalis,
oral anaerobes, Staphylococcus aureus in adults, and M
catarrhalis, Streptococcus pyogenes, and anaerobes in
children.17

Resistance
Antibiotic resistance is an important consideration in
the management of CARTIs. There is little doubt that
widespread use of antibiotics leads to in vitro bacterial
resistance.18-20 However, because clinical success has
been observed in the presence of pathogens with low-
level resistance, there is some debate as to whether low-
level antibiotic resistance has a significant effect on clin-
ical outcomes.18,21-29 Even so, the US Centers for Disease
Control and Prevention has determined that people
who attend or work at child-care centers and those who
recently used antimicrobial agents are at increased risk
for infection with drug-resistant S pneumoniae.30

Moreover, the WHO has stated that infection with
resistant pathogens prolongs illness and increases the
probability of a fatal outcome.31

Several surveillance programs that monitor antibiot-
ic resistance patterns—including the Alexander Project32

and Tracking Resistance in the United States Today
(TRUST)33-36—have confirmed widespread resistance to
antibiotics commonly used to treat CARTIs in the United
States. β-Lactam resistance due to penicillin-binding pro-
tein changes in S pneumoniae has increased significantly
over the past decade. Generally, more than 30% of S
pneumoniae are now resistant to penicillins and
macrolides (including azithromycin and clarithromycin,
the ‘advanced’ agents in this group). A smaller number
(6%) are resistant to amoxicillin/clavulanate, although
this appears to be a result of in vitro test parameters
involving primarily strains with high-level β-lactam
resistance. Some cephalosporins also show greater activ-
ity than penicillin against intermediately susceptible S
pneumoniae, but are not effective against highly resistant
strains. In contrast, fewer than 1% of all pneumococci
are resistant to newer fluoroquinolones (the so-called res-
piratory fluoroquinolones, such as gatifloxacin, gemi-
floxacin, levofloxacin, moxifloxacin) and the ketolide
telithromycin. 

The prevalence of β-lactamase–producing strains
of H influenzae appears to have leveled off.
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Approximately 30% of H influenzae strains are resis-
tant to ampicillin, while fewer than 1% are resistant to
amoxicillin/clavulanate, cefuroxime, macrolides, and
newer fluoroquinolones. 

More than 90% of M catarrhalis isolates produce β-
lactamase, thereby conferring resistance to ampicillin
and amoxicillin. 

Significant geographical variation in resistance has
been observed. The prevalence of penicillin-resistant S
pneumoniae ranges from 8% in New England to 25% in
the South Atlantic, while ampicillin-resistant H influenzae
is seen most often in New England (35%) and least often
in the Rocky Mountain region (24%).33,34,36 Significant dif-
ferences within a community also have been observed.37

Thus, knowledge of local resistance patterns is necessary.
This information generally is available from local hospi-
tals, although such data may be more reflective of noso-
comial pathogens, or state health departments.

■ COMMUNITY-ACQUIRED PNEUMONIA
The 2003 guidelines of the IDSA give advanced
macrolides and respiratory fluoroquinolones a promi-
nent role in the management of community-acquired
pneumonia (TABLE 1).5 The IDSA reviewed data from
more than 150 clinical trials conducted in adults over 15
years. The IDSA panel acknowledged the increasing in
vitro resistance of S pneumoniae to the macrolides, but
noted that reports of clinical failure have not paralleled
this. The panel also pointed out the significantly lower
rates of resistance to the respiratory fluoroquinolones

and expressed concern that abuse of these agents could
lead to increased resistance by S pneumoniae.

In a previously healthy person who has not taken an
antibiotic in the last 3 months, the IDSA recommends a
macrolide or doxycycline as first-line therapy, whereas a
fluoroquinolone, high-dose amoxicillin/clavulanate, or a
macrolide plus high-dose amoxicillin should be used if an
antibiotic has been taken during the last 3 months.
Patients with a significant comorbidity can be treated with
a fluoroquinolone without regard to recent antibiotic use.
Alternatively, a macrolide can be used alone in patients
who have not taken an antibiotic in 3 months, but other-
wise must be used in combination with high-dose amoxi-
cillin. High-dose amoxicillin/clavulanate or cefpodoxime,
cefprozil, or cefuroxime can be used in those with a signif-
icant comorbidity and recent antibiotic use.

■ BACTERIAL BRONCHITIS
A panel of primary care physicians and specialists con-
vened by the Canadian Thoracic Society (CTS) reviewed
nearly 400 published articles on acute bacterial exacerba-
tions of chronic bronchitis, including evidence-based
reviews such as the Cochrane Database. The 2003 CTS
guidelines recommend that treatment be based on the
risk for treatment failure (TABLE 2).8

Antibacterial treatment is not recommended for
patients whose clinical history and symptoms suggest a
viral infection (group 0) unless symptoms persist for
more than 10 to 14 days. In those cases, bacterial super-
infection with M pneumoniae, C pneumoniae, or

Initial empiric therapy in outpatients with community-acquired pneumonia 

TA B L E  1

Clinical characteristics No recent antibiotic therapy Antibiotics during past 3 months

Previously healthy • Azithromycin, clarithromycin, or erythromycin • Gatifloxacin, gemifloxacin, levofloxacin, or 
• Doxycycline moxifloxacin

• Azithromycin or clarithromycin + amoxicillin1gtid
• Amoxicillin/clavulanate 2 g bid

Comorbidities • Azithromycin or clarithromycin • Gatifloxacin, gemifloxacin, levofloxacin, or
(chronic obstructive   • Gatifloxacin, gemifloxacin, levofloxacin, moxifloxacin
pulmonary disease, diabetes, or moxifloxacin • Azithromycin + amoxicillin1gtid 
renal failure, congestive heart • Clarithromycin + amoxicillin1gtid
failure, malignancy) • Amoxicillin/clavulanate 2 g bid  

• Cefpodoxime, cefprozil, or cefuroxime

Suspected aspiration • Amoxicillin/clavulanate
with infection • Clindamycin

Influenza with bacterial • Amoxicillin 1 g tid       
superinfection • Amoxicillin/clavulanate 2 g bid      

• Cefpodoxime, cefprozil, or cefuroxime
• Gatifloxacin, gemifloxacin, levofloxacin, or moxifloxacin

Adapted from Mandell et al.5 © 2003 Infectious Diseases Society of America.

                                                



on a variety of factors. These include rate of spontaneous
resolution, pathogen distribution, antibacterial resistance
data, the importance of S pneumoniae in intracranial and
extrasinus complications, and the ability of a patient to tol-
erate treatment failure (TABLE 3).17 The panel reviewed
more than 150 published articles on management of chil-
dren and adults with bacterial rhinosinusitis. 

As in the pneumonia guidelines, recent antibiotic use
is an important consideration when selecting an antibiot-
ic since resistant pathogens are likely. β-Lactam agents
play a major role as initial therapy in both children and
adults. This recommendation is consistent with those of
Williams et al who reviewed 49 clinical trials involving
13,660 patients. These investigators recommended 7 to
14 days of penicillin or amoxicillin for acute maxillary
sinusitis confirmed radiographically or by aspiration.38 

The SAHP recommended higher doses of amoxi-
cillin (with or without clavulanate) in patients who have
recently taken an antibiotic or who have moderate dis-
ease. Fluoroquinolones are recommended as alternatives
in patients with mild disease who have not taken an
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Bordetella pertussis is possible. Patients with chronic
bronchitis but without risk factors for treatment failure
(group 1) may be treated with a variety of first-line agents,
including azithromycin, clarithromycin, cefuroxime, cef-
prozil, cefixime, amoxicillin, doxycycline, or trimetho-
prim/sulfamethoxazole. For patients in group 1 who fail
first-line therapy, and as first-line therapy for patients in
group 2, a fluoroquinolone or amoxicillin/clavulanate is
recommended. Patients in group 3 are more likely to be
infected with a Gram-negative pathogen, such as Ps
aeruginosa or Enterobacter species, and are least able to
tolerate treatment failure. Hence, ciprofloxacin is appro-
priate in the outpatient setting.

■ BACTERIAL RHINOSINUSITIS
The recommendations for management of acute bacterial
rhinosinusitis issued by the Sinus and Allergy Health
Partnership (SAHP), a not-for-profit organization created
by the American Academy of Otolaryngic Allergy, the
American Academy of Otolaryngology-Head and Neck
Surgery, and the American Rhinologic Society, are based

Alternative when  
Group Clinical status Symptoms/risk factors Initial treatment 1st-line agent fails

0 Acute tracheo- • Cough and sputum • None (generally viral) unless • Macrolide
bronchitis • No prior pulmonary disease symptoms persist for >10-14 d • Tetracycline 

1 Chronic • Increased cough and sputum • Azithromycin or clarithromycin • Fluoroquinolone
bronchitis • Sputum purulence • Cefuroxime, cefprozil, or cefixime • Amoxicillin/clavulanate
without risk • Increased dyspnea • Amoxicillin
factors • Doxycycline

• Trimethoprim/sulfamethoxazole

2 Chronic • As in group 1 plus at least 1  • Fluoroquinolone • May require parenteral therapy
bronchitis with of the following: • Amoxicillin/clavulanate • Consider referral to specialist 
risk factors - FEV1 < 50% predicted or hospital

- >4 exacerbations/yr
- Cardiac disease
- Home oxygen therapy
- Chronic oral steroid use
- Antibiotics in last 3 mo

3 Chronic • As in group 2 plus constant  • Tailor treatment to airway 
suppurative purulent sputum pathogen
bronchitis • Bronchiectasis in some • P aeruginosa common; treat with 

• FEV1 usually <35% predicted ciprofloxacin
• Multiple risk factors (eg, 

frequent exacerbations, 
FEV1 <50% predicted)

Adapted from Balter et al,8 with permission. The publisher of Can Respir J does not assume responsibility for errors or discrepancies that may have occurred.

Initial empiric therapy in outpatients with 
acute bacterial exacerbations of chronic bronchitis 
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antibiotic in the last 4 to 6 weeks. However, in patients
with mild disease who have taken antibiotics recently or
who have moderate disease, fluoroquinolones are recom-
mended as first-line therapy. Macrolides are recommend-
ed only for patients with a β-lactam allergy since failure
rates of 20% to 25% are possible. Lack of improvement
or worsening symptoms after 72 hours should prompt
reevaluation, may necessitate cultures and/or a CT scan,
and should raise the possibility of causal organisms other
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than S pneumoniae, H influenzae, and M catarrhalis.

■ DOSE AND DURATION
While each of the three guidelines provides detailed rec-
ommendations regarding selection of an antibacterial
agent, the dose and duration of therapy generally are not
well defined. Fortunately, other sources provide guidance
in these 2 areas. 

First, an independent international panel of infec-

Adapted from Anon et al17 © 2004, with permission from American Academy of Otolaryngology-Head and Neck Surgery Foundation, Inc.

Alternative agent if no improvement 
Initial therapy or worsening after 72 hours

Mild disease, no antibiotic during past 4 to 6 weeks

Children • Amoxicillin/clavulanate 45-90 mg/6.4 mg/kg/d • Amoxicillin/clavulanate 90 mg/6.4 mg/kg/d
• Amoxicillin 45-90 mg/kg/d • Ceftriaxone
• Cefpodoxime • Amoxicillin 90 mg/kg/d + cefixime or rifampin
• Cefuroxime • Clindamycin + cefixime or rifampin
• Cefdinir

Children with • Trimethoprim/sulfamethoxazole • Reevaluate patient
β-lactam allergy • Azithromycin, clarithromycin, or erythromycin • Clindamycin + rifampin

Adults • Amoxicillin/clavulanate 1.75-4 g/250 mg/d • Gatifloxacin, levofloxacin, or moxifloxacin
• Amoxicillin 1.5-4 g/d • Amoxicillin/clavulanate 4 g/250 mg/d
• Cefpodoxime • Ceftriaxone
• Cefuroxime • Amoxicillin 4 g/d + cefixime
• Cefdinir • Clindamycin + cefixime

• Rifampin + amoxicillin 4g/d or clindamycin

Adults with • Trimethoprim/sulfamethoxazole • Gatifloxacin, levofloxacin, or moxifloxacin
β-lactam allergy • Doxycycline • Rifampin + clindamycin

• Azithromycin, clarithromycin, or erythromycin
• Telithromycin

Mild disease and antibiotic during past 4 to 6 weeks or moderate disease

Children • Amoxicillin/clavulanate 90 mg/6.4 mg/kg/d • Reevaluate patient
• Ceftriaxone

Children with • Trimethoprim/sulfamethoxazole • Reevaluate patient
β-lactam allergy • Azithromycin, clarithromycin, or erythromycin • Rifampin + clindamycin

• Clindamycin • Rifampin + trimethoprim/sulfamethoxazole

Adults • Gatifloxacin, levofloxacin, moxifloxacin • Reevaluate patient
• Amoxicillin/clavulanate 4 g/250 mg/d
• Ceftriaxone
• Amoxicillin 4 g/d + cefixime or rifampin
• Clindamycin + cefixime or rifampin

Adults with • Gatifloxacin, levofloxacin, or moxifloxacin • Reevaluate patient
β-lactam allergy • Clindamycin + rifampin • Reevaluate patient

Initial empiric therapy in outpatients with acute bacterial rhinosinusitis 
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tious diseases experts, whose goal was to identify ways
to improve prescription of antibiotics for lower respira-
tory tract infections, stressed that an important purpose
of therapy is to reduce bacterial load and, in fact, treat
to bacteriologic cure.19 Antibiotic therapy that allows
some bacteria to survive increases the risk of early recur-
rence or relapse and encourages resistance selection.
Such therapy is, therefore, inappropriate. The panel con-
curred with the WHO and others that the likelihood of
bacterial persistence increases when antibiotics are pre-
scribed in low doses, especially if given over long peri-
ods.18,39-41 Prolonged low-dose antibiotic therapy, which
has been common practice for many infections, is con-
trary to the WHO Global Strategy for Containment of
Antimicrobial Resistance, which notes that single-agent
therapy for a short duration is 1 of several actions that
can be taken to minimize bacterial resistance.42 Shorter
courses of antibiotic therapy also are consistent with
SHEA/IDSA recommendations.10

The clinical appropriateness of this recommendation
is reinforced by the changes that have occurred during
the past decade in the management of selected urinary
tract infections (UTIs). Some UTIs that previously had
been treated with low-dose antibiotics for 10 to 14 days
now are treated with only 1 or a few high doses of a sin-
gle agent. Other infections for which clinical data sup-
port shorter courses of antibiotic therapy include uncom-
plicated cellulitis,43 ventilator-associated pneumonia,44

and meningococcal disease.45

Shorter-course antibacterial therapy for CARTIs
increasingly has been the focus of clinical trials. The
focus is not unreasonable. Many of the antibiotics used
for CARTIs are very potent against the pathogens com-
monly encountered, penetrate infected tissues well, are
available in oral formulations, and are generally well tol-
erated. However, to optimize an antibiotic’s bactericidal
potential, it is necessary to base the dosing regimen on its
pharmacodynamics. From a pharmacodynamic perspec-
tive, there are 2 groups of antibiotics, those with concen-
tration-dependent killing and those with time-dependent

N
Drug regimen (ref) Outcome
Community-acquired pneumonia

Telithromycin  800 mg qd x 5 d 575 • Clinical cure:  
vs 89.3% vs 88.8% vs 91.8%
Telithromycin 800 mg qd x 7 d • Satisfactory bacteriologic 
vs outcome: 
Clarithromycin 500 mg bid x 10 d (49) 87.7% vs 80.0% vs 83.3%

Acute bacterial exacerbations of chronic bronchitis

Azithromycin 500 mg qd x 3 d 304 • Clinical cure: 
vs 85% vs 82%  
Clarithromycin 500 mg bid x 10 d (50)

Gemifloxacin 320 mg qd x 5 d 274 • Clinical success:
vs 86.8% vs 81.3%
Ceftriaxone 1g qd x 1-3 d, then
cefuroxime axetil 500 mg
bid x 1-7 d (51)

Levofloxacin 750 mg qd x 3 d 394 • Clinical success:
(investigational regimen) 93% vs 90%
vs • Bacteriologic eradication:
Azithromycin 500 mg qd x 1 d, 94% vs 83%
then 250 mg/d x 4 d   (52)

Levofloxacin 750 mg qd x 5 d  369 • Clinical success rates:
(investigational regimen) 79% vs 82%
vs • Bacteriologic eradication:
Amoxicillin/clavulanate 81% vs 80%
875 mg/125 mg bid x 10 d (52)
53Moxifloxacin 400 mg qd x 5 d 731 • Clinical success: 87.5% 
vs vs 83.0% vs 84.2% vs 82.2%
Amoxicillin 500 mg tid x 7 d  • Time to next exacerbation: 
vs 133 d (moxifloxacin) 
Clarithromycin 500 mg bid x 7 d vs 118 d (amoxicillin,
vs clarithromycin, cefuroxime
Cefuroxime axetil axetil)
250 mg bid x 7 d (53)
54Telithromycin 800 mg qd x 5 d 325 • Clinical success:
vs 86.1% vs 82.1%
Amoxicillin/clavulanate • Satisfactory bacteriologic 
500 mg/125 mg tid x 10 d (54) outcome:  69.2% vs 70.0%

Telithromycin 800 mg qd x 5 d 282 • Clinical cure:
vs 86.4% vs 83.1%
Cefuroxime axetil • Satisfactory bacteriologic 
500 mg bid x 10 d (55) outcome: 76.0% vs 78.6%

Acute bacterial rhinosinusitis

Azithromycin 500 mg qd x 3 d 586 • Clinical cure:
vs 71.5% vs 71.5%
Amoxicillin/clavulanate
500 mg/125 mg tid x 10 d (50)   

Telithromycin 800 mg qd x 5 d — • Clinical cure:
vs 91.1% vs 91.0%
Telithromycin 800 mg qd x 10 d (56)

Telithromycin 800 mg qd x 5 d 283 • Clinical cure:
vs 75.3% vs 74.5%
Amoxicillin clavulanate
500 mg/125 mg tid x 10 d (56)

Telithromycin 800 mg qd x 5 d 278 • Clinical cure:
vs 85.2% vs 82.0%
Cefuroxime axetil 
250 mg bid  x 10 d (56)

N
Drug regimen (ref) Outcome

Amoxicillin 797 • Nasal carriage of penicillin
90 mg/kg/d x 5 d  vs nonsusceptible S pneumoniae: 
Amoxicillin 24% vs 32%
40 mg/kg/d x 10 d (47)

Levofloxacin 390 • Clinical success:  
750 mg/d x 5d  vs 92.4% vs 91.1% 
Levofloxacin • Bacteriologic eradication:
500 mg/d x 10 d (48) 93.2% vs 92.4%

Clinical trials of standard-dose, 
short-course antibiotic therapy 
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Clinical trials of high-dose, 
short-course antibiotic therapy 
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killing. For agents with concentration-dependent killing,
such as fluoroquinolones, ketolides, and aminoglyco-
sides, the goal is to select a dose that achieves a higher
peak concentration and/or a larger area under the plas-
ma concentration curve, with acceptable tolerability. In
contrast, antibiotics that rely on time-dependent killing,
such as β-lactams, macrolides, azalides, tetracyclines,
and some others, require extended durations of concen-
trations above the MIC90 of the bacterial pathogen(s).
Consequently, multiple daily dosing may be preferable.46

Dose. A few studies have compared high-dose,
short-course therapy with therapy using standard doses
and durations (TABLE 4). To assess the impact of high-
dose, short-course therapy on post-treatment resistant
pneumococcal carriage, Schrag compared amoxicillin
given either as 90 mg/kg/day for 5 days (high-dose,
short-course) or 40 mg/kg/day for 10 days (standard)
in 797 children with a respiratory tract infection.47 At
day 28, nasal carriage of penicillin-resistant S pneumo-
niae was detected in 24% of the high-dose, short-
course group and in 32% of the standard group (rela-
tive risk, 0.77; P=0.03). Among the pneumococcal car-
riers, the risk of penicillin-resistant S pneumoniae was
significantly lower in the high-dose, short-course
group than in the standard therapy group (relative
risk, 0.78; P=0.01)

Another study investigated high-dose, short-course
therapy with levofloxacin in patients with mild to severe
community-acquired pneumonia. Patients received le-
vofloxacin 750 mg/d for 5 days or 500 mg/d for 10
days.48 The clinical success rates were 92.4% and 91.1%,
respectively, while the bacteriologic eradication rates at 7
to 14 days post-therapy were 93.2% and 92.4%, respec-
tively, thereby demonstrating that high-dose, short-
course levofloxacin therapy is at least as effective as stan-
dard levofloxacin therapy.

Duration. Short-course therapy using standard
doses of azithromycin, gemifloxacin, levofloxacin, mox-
ifloxacin, and telithromycin has been investigated in clin-
ical trials of CARTIs (TABLE 5). In patients with com-
munity-acquired pneumonia, 5 days of  therapy with
telithromycin was shown to be equivalent to a 7-day
course (both using a single daily dose of 800 mg), as well
as to clarithromycin 500 mg bid for 10 days.49

In studies of acute exacerbations of chronic bronchi-
tis, a 3-day course of azithromycin was equivalent to
clarithromycin for 10 days50 and gemifloxacin for 5 days
was equivalent to a sequential combination of ceftriax-
one and cefuroxime axetil for up to 10 days.51

Levofloxacin for 3 days and azithromycin for 5 days pro-
vided equivalent outcomes,52 as did levofloxacin for 5
days and amoxicillin/clavulanate for 10 days.52

Moxifloxacin for 5 days provided results equivalent to
those of 7 days of amoxicillin, clarithromycin, or
cefuroxime axetil.53 Five days of telithromycin was
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shown to be equivalent to 10 days of amoxicillin/clavu-
lanate54 or cefuroxime axetil.55

Studies of acute bacterial rhinosinusitis have
demonstrated equivalent results with azithromycin for 3
days and amoxicillin/clavulanate for 10 days.50 Similarly,
telithromycin for 5 days was equivalent to 10 days of
telithromycin, amoxicillin/clavulanate, or cefuroxime
axetil.56

These clinical trials demonstrate that short-course
therapy achieves clinical cure and/or bacteriologic eradi-
cation rates that are at least equivalent to those of stan-
dard therapy, with no significant difference in safety.
Symptomatic improvement is faster and total antibiotic
exposure is reduced with short-course therapy.

A significant advantage of short-course antibacterial
therapy is improved patient adherence. Adherence is
10% to 20% better with 5-day courses than with 10-day
courses,47,57 and is significantly better with 1 or 2 daily
doses than with 3 or more daily doses.58-60 In fact, a recent
market research study showed that patients perceive
once-daily, short-course antibiotic treatment to be signif-
icantly more effective than longer courses. This may be
due to faster improvement of infection-related symp-
toms.61 For example, Dunbar et al observed that signifi-
cantly more patients treated with high-dose, short-course
levofloxacin experienced subjective and objective resolu-
tion of fever by day 3 compared with those who received
standard-dose, short-course levofloxacin.48

■ SUMMARY
Essential questions that need to be answered for every
patient who presents with a possible CARTI include :
1) Is antibacterial therapy necessary? 2) If so, what is
the best antibiotic and at what dose and for how long
should it be administered? Accumulating evidence
indicates that some antibiotics when given in high
doses for a short duration are as effective and safe as
standard therapy for CARTIs.  Short-course therapy
also promotes patient compliance.
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