
In this issue of CMAJ, Vardakas and colleagues1 present
the findings of a meta-analysis of treatment strategies for
community-acquired pneumonia. Because pneumonia is

a leading cause of death in the developed world, determin-
ing which antibiotics are most effective under which cir-
cumstances is critical. For treatment of mild to moderate
community-acquired pneumonia, most regimens that 
include β-lactams, macrolides or fluoroquinolones provide
similar rates of clinical success and survival. However,
which regimen is superior for the treatment more severe dis-
ease that requires hospital admission remains controversial.

Most societies recommend combination therapy that 
includes a macrolide for treatment of severe community-
acquired pneumonia.2,3 These recommendations are based
mostly on large retrospective studies. It is not known whether
the benefit seen with the addition of a macrolide to a 
β-lactam-based treatment is associated with the pathogens
covered (including “atypical” pneumonia organisms such as
Mycoplasma pneumoniae, Chlamydophila pneumoniae, and
Legionella spp.) or with an anti-inflammatory effect specific
to the macrolide class of antibiotics. A recent retrospective
observational study of community-acquired pneumonia,
based on data obtained from drug trials involving 4337 pa-
tients in 21 countries, reported that the pathogen, in cases
where it could be isolated, was an atypical organism in 22%
of cases.4 However, prospective studies have failed to provide
evidence that the use of antimicrobials with activity against
atypical pathogens improves outcomes.5

Long-term treatment with macrolide antibiotics such as clar-
ithromycin, erythromycin, or azithromycin can decrease produc-
tion of inflammatory cytokines from airway cells. Such treatment
is routinely used for cystic fibrosis and diffuse panbronchiolitis;
however, the mechanisms of action of these drugs have not been
fully elucidated.6 Whether the favourable outcome seen with
short-term treatment with macrolides in community-acquired
pneumonia is a result of an anti-inflammatory effect is unknown.
The efficacy of respiratory fluoroquinolones alone or as an alter-
native to newer generation macrolides in combination therapy in
patients with severe community-acquired pneumonia has not
been prospectively evaluated.

What can we learn from the meta-analysis by Vardakas
and colleagues? Of the 1355 studies identified by the authors,
only 23 studies that compared fluoroquinolones to β-lactams
or macrolides (alone or in combination) met the criteria for
inclusion. As in other meta-analyses, there were markedly
different criteria among the studies for site of care (inpatient
v. outpatient), route of antibiotic administration (intravenous
v. oral), severity of illness and outcome measures. The high
effectiveness of both fluoroquinolones and comparator antibi-
otic regimens is not surprising because most of the included

patients had mild to moderate pneumonia. However, the au-
thors found a significantly greater benefit of fluoroquinolone
treatment in some subgroups of patients, including those who
required admission to hospital or intravenous therapy. Inter-
estingly, in the 8 randomized controlled trials that were
blinded, no differences were seen in any of the outcome
measures between the antibiotic regimens.

Details about patterns of antibiotic resistance were re-
ported in only 13 trials. Resistance ranged from 8%–33% for
macrolides and 0%–11.5% for β-lactams. Only one Staphylo-
coccus aureus isolate resistant to levofloxacin was reported.
Vardakas and colleagues suggest that the almost zero baseline
resistance of the isolated pathogens to fluoroquinolones, in
contrast to the higher resistance found for β-lactams and espe-
cially macrolides, may be an explanation for the higher treat-
ment success observed with fluoroquinolones. However,
whether the use of an antibiotic to which the infecting organ-
ism was resistant (discordant therapy) accounted for an 
increase in treatment failure could not be determined in this
study. The burden of resistance was primarily due to pneumo-
coccus, which accounted for most of the pathogens isolated. 

The true impact of inadequate or discordant pneumococcal
therapy has been difficult to determine. Studies of the 
effect of drug resistance on outcomes among patients with 
respiratory tract infections have focused on β-lactams in 
community-acquired pneumonia. In general, these studies
have shown that outcomes are not affected by current levels
of drug resistance; however, most of these studies had a small
sample size and were unable control adequately for severity
of illness and concordance of therapy.7 However, Daneman
and colleagues8 showed, in a prospective population-based
study, that treatment failures in pneumococcal bacteremia
were significantly more common when the isolates were re-
sistant to erythromycin than when they were susceptible.8
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Key points

• Fluoroquinolones, macrolides and β-lactams are effective
for the treatment of community-acquired pneumonia.

• Despite limited evidence, experts recommend that patients
with community-acquired pneumonia be given at least 
1 antimicrobial to treat atypical pathogens.

• Severe community-acquired pneumonia should be treated
with a respiratory fluoroquinolone or a combination of
macrolides and β-lactams.

• Prior exposure to a specific antimicrobial in the past 
3 months or resistance exceeding 25% should lead clini-
cians to consider other alternatives.



Strategies to minimize the risk of discordant therapy when
treating community-acquired pneumonia include using a dif-
ferent class of antimicrobial drugs if the patient has taken that
class in the previous 3 months or if resistance rates are in ex-
cess of 25%.9,10

The findings by Vardakas and colleagues support the cur-
rent recommendations of the Infectious Diseases Society of
America and the American Thoracic Society3 for the treat-
ment of community-acquired pneumonia. These guidelines
recommend a macrolide antibiotic or doxycycline for patients
who were previously healthy and who have not used anti-
microbial drugs within the previous 3 months. If comorbidi-
ties exist or if antimicrobials have been used in the previous 3
months, an alternative antimicrobial drug from a different
class of antibiotics should be chosen. For patients admitted to
hospital but not an intensive care unit, a respiratory fluoro-
quinolone or a β-lactam in combination with a macrolide is
acceptable. Patients in an intensive care unit should be given
a β-lactam and azithromycin or a respiratory fluoroquinolone.
Following these recommendations will provide the best care
for patients with community-acquired pneumonia.
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