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POINT COUNTERPOINT

Should Azithromycin No Longer Be
Considered a Drug of Choice for Community-
Acquired Pneumonia Because of Its
Potential to Cause Cardiovascular Death?

THE "PRO" SIDE

The current Canadian and US guidelines for community-
acquired pneumonia (CAP) recommend azithromycin alone in
mild cases and azithromycin in combination with a 8-lactam for
patients admitted to hospital with moderate to severe CAR'? To
demonstrate that azithromycin should not be considered an
alternative for the treatment of CAP, a medication assessment—
based on indication, effectiveness, and safety—will be completed.

Is Azithromycin Indicated for the Treatment
of CAP?

The above-mentioned guidelines recommend that
azithromycin be used alone or together with a -lactam to
ensure coverage for “atypical” organisms, that is, Mycoplasma
pneumoniae, Chlamydophila pnewmoniae, and Legionella spp.
The guidelines themselves acknowledge that the evidence for
empiric coverage is rather poor, and the European guidelines do
not recommend empiric coverage for atypical organisms.’
Although a recent analysis of the British Thoracic Society
national audits demonstrated reduced mortality (odds ratio
[OR] 0.72, 95% confidence interval [CI] 0.60-0.85) among
patients treated with dual therapy relative to those treated with
B-lactam alone, that analysis was retrospective. The retrospec-
tive design has many limitations, the most important among
them being selection bias. In a recent meta-analysis, the
Cochrane Collaboration analyzed randomized controlled trials
involving adult patients admitted to hospital because of CAP,
comparing antibiotic regimens with coverage of atypical
organisms (e.g., macrolides, fluoroquinolones, tetracyclines)
with regimens without atypical coverage (e.g., amoxicillin,
penicillin, ceftriaxone).” A total of 28 trials involving 5939
patients were analyzed. Although there was an advantage in
bacteriologic eradication in the arm with coverage of atypical
organisms, this advantage disappeared when only high-quality
studies were included in the analysis. Overall, the authors
concluded that there was no benefit in terms of survival or
clinical efficacy (defined as rate of clinical failure; e.g., lack of
clinical improvement, deterioration, relapse, and/or modifica-
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tion of the antibiotic treatment). From this evidence, it can be
concluded that azithromycin providing empiric coverage of
atypical organisms is not indicated.

Is Azithromycin Effective in the Treatment
of CAP?

Azithromycin may be effective in eradicating atypical
organisms, but such bacteria are the causative organism in less
than 20% of cases of pneumonia. The most common organism
associated with CAP is Streptococcus pnewmoniae. Since the
1990s, resistance to macrolides has been reported in .
pneumoniae isolates, and rates of resistance have increased since
then: from 3.7% in 1995 to 19% in 2005.° Currently, local
resistance rates of up to 25% have been reported (antimicrobial
susceptibility report for 2011, St Michael’s Hospital, Toronto,
Ontario) With this level of resistance, there are concerns about
the utility of azithromycin in the treatment of CAP. From this
evidence, it can be concluded that there is a risk of potential
treatment failure through lack of efficacy.

Is Azithromycin Safe to Use in the Treatment
of CAP?

For many practitioners, azithromycin has been the “go t0”
macrolide, as it was considered “safe”. It had not been associated
with certain cardiovascular toxicities, in particular torsades de
pointes, and potential drug interactions, as have been described
for clarithromycin and erythromycin. However, recent literature
has raised questions about the safety of azithromycin. Case
reports of torsades de pointes associated with azithromycin have
been published, and AZCERT (an independent nonprofit
organization with a mandate to provide credible information on
drugs that prolong the QT interval) now lists it as a medication
with substantial evidence that it causes this problem.”

A recent retrospective cohort study using the Tennessee
Medicaid database reported an increase in cardiovascular
mortality associated with azithromycin use.® In that study, a
cohort of patients who took azithromycin was compared with
a propensity score—matched cohort of patents who took
no antibiotics. To control for confounding by indication,
amoxicillin was used as a control group (not propensity
score—matched). The matched cohorts were similar in terms of
age (48 years), sex ratio (77% female), concomitant use of
cardiovascular medications (angiotensin-converting enzyme
[ACE] inhibitors 28%, §-blockers 21%, loop diuretics 17%),
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and risk for cardiovascular disease (mean summary score for risk
of cardiovascular disease 9.2). Compared with no antibiotic
treatment, during the 5-day period of azithromycin use there
was an increased risk of cardiovascular death (hazard ratio 2.88,
95% CI 1.79-4.63) and death from any cause (hazard ratio
1.85, 95% CI 1.25-2.75). Use of amoxicillin was not associat-
ed with an increased risk. The risk of cardiovascular death was
substantially increased among those with the greatest decile of
cardiovascular risk score. In that group there was one excess
cardiovascular death for every 4100 azithromycin prescriptions.

In response to this trial, a cohort study conducted in
Denmark compared propensity score-matched cohorts of
azithromycin recipients and patients who had not received
antibiotics; an unmatched cohort of patients who received
penicillin V was used as a control group." Compared with the
earlier study, these cohorts were much younger (39 years), and
fewer of the patients used ACE inhibitors (6%), $3-blockers
(5%), and loop diuretics (2%). Compared with no antibiotic
use, there was an increased risk of death from cardiovascular
causes (rate ratio 2.85, 90% CI 1.13—7.24) within the cohort
that used azithromycin. In the comparison of azithromycin and
penicillin V cohorts, the propensity score—adjusted rates were no
different (rate ratio 0.93, 95% CI 0.56-1.55).

Given the observational nature of both studies, there are
significant limitations. The contrast in results might be
explained by differences in the populations studied. The Danish
trial enrolled a younger cohort with lower cardiovascular risk.
This difference in cardiovascular risk is the most important
potential limitation, considering that the probable cause of
increased cardiovascular death was proarrhythmia (torsades de
pointes). Risk factors for torsades de pointes include heart
disease (heart failure and acute myocardial infarction), advanced
age, female sex, treatment with diuretics, and bradycardia. These
factors were more likely to be present in the older Tennessee
cohort, which had greater use of medications, including
3-blockers and loop diuretics. Nonetheless, despite the limita-
tions of the observational studies, it can be concluded that

azithromycin is not safe.

Conclusion

It may be some time before the major societies update their
guidelines, but individual institutions and health regions should
re-evaluate their CAP guidelines with the goal of removing
azithromycin from treatment algorithms, particularly for
inpatient use. Hospital inpatients are typically older individuals,
often with pre-existing cardiac disease, who are taking multiple
medications and are at particular risk for the proarrhythmic
effects of azithromycin. If azithromycin is to be used in selected
patients, a protocol should be in place to identify how those
individuals should be monitored and what degree of QT¢c pro-

longation would be tolerated before the drug is discontinued.
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However, the best approach would be to not use a drug that is
not indicated, not effective, and not safe.
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THE “CON" SIDE

Azithromycin has been available for over 20 years, and
millions of patients have safely received the drug orally or
parenterally for the treatment of respiratory tract infections.
However, in recent years, the cardiac safety of azithromycin has
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been questioned, primarily because of increasing concerns
regarding the potential for QT interval prolongation, torsades de
pointes, and cardiovascular death. Yet despite abundant clinical
use, only a small number of cases of QT prolongation, torsades
de pointes, and polymorphic ventricular tachycardia associated
with azithromycin have been reported.* All of these patients had
additional, well-known risk factors for QT prolongation and tor-
sades de pointes, including concomitant drugs (amiodarone,
methadone), left ventricular dysfunction, hypokalemia,
advanced age, and bradycardia. A review of the US Food and
Drug Administration Adverse Event Reporting System for 2004
to 2007 identified only 20 cases of torsades de pointes associated
with azithromycin, compared with 32 cases associated with
ciprofloxacin, a drug considered safe from a cardiac standpoint,
and 61 cases associated with levofloxacin.”

Scrutiny of the cardiac safety of azithromycin intensified in
May 2012 with publication of a retrospective observational
cohort study evaluating mortality among patients in the
Tennessee Medicaid program who received azithromycin,
amoxicillin, or no antibiotics.® During the first 5 days of therapy,
patients who received azithromycin had an increased risk of
cardiovascular death relative to patients who received no antibi-
otics (p < 0.001) and those who received amoxicillin (p = 0.002).
However, there was no increased risk of cardiovascular death with
amoxicillin relative to patients not receiving any antibiotics. The
authors estimated that an additional 47 cardiovascular deaths
would occur per 1 million courses of azithromycin relative to
amoxicillin.®

Before clinicians scurry to discontinue azithromycin use for
all of their patients, it seems prudent to take a closer look at the
Tennessee Medicaid study.® The study design was retrospective
and observational, so patients were not randomly assigned to the
various groups. Although the patient groups were matched using
a propensity score, it is possible that important differences that
could affect the study’s conclusions still existed between the
groups. For example, were the severity of infection and the risk
factors for torsades de pointes comparable between the patient
groups? The indication for antibiotic use was not recorded for
approximately one-third of the patients, so it is not truly known
if the groups were similar with regard to the number and types
of infections treated. Another concern is that the study results
may not be generalizable to other patient populations. The study
evaluated persons enrolled in a single state’s Medicaid program,
but would the results differ in other states or in non-Medicaid
patients? Patients had to be regular users of medical care to
be included in the cohort. In fact, 4 factors were important
determinants of azithromycin use: more than 10 outpatient
visits with a noncardiovascular diagnosis in the past year, a
prescription for a f§-agonist in the past year, an emergency depart-
ment visit in the past 30 days, or any filled prescription (other
than azithromycin) in the past 30 days. Would the study results
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differ in patients without these important factors? Approximately
75% of the study cohorts were female, which is a risk factor for
torsades de pointes. Would the results have differed if the groups
had had an equal distribution of men and women? Lastly, the
absolute number of cardiovascular deaths was relatively small.
For the 347 795 prescriptions of azithromycin over a 15-year
period, there were a total of 29 cardiovascular deaths, of which
22 were sudden cardiac deaths. There were 42 cardiovascular
deaths (29 sudden cardiac deaths) associated with the 1 348 672
prescriptions for amoxicillin, and 41 cardiovascular deaths (33
sudden cardiac deaths) among the 1 391 180 matched controls
receiving no antibiotics.® Sudden cardiac deaths were identified
using a computerized definition that had an estimated sensitivi-
ty of only 75%. Therefore, it is possible that mortality categorized
as sudden cardiac death may have had another plausible explana-
tion. Given the inherent weaknesses of retrospective, observa-
tional studies and the many unknown factors in this particular
study, the excess deaths in the azithromycin group may not have
been related to azithromycin use.

In a recent Danish study (published in May 2013),
azithromycin was not associated with an increased risk of
cardiovascular death when compared with penicillin V, the most
commonly used antibiotic in Scandinavia.’ In the first 5 days
of therapy, there were 17 cardiovascular deaths among the
1 102 050 episodes of azithromycin use and 146 cardiovascular
deaths among the 7 364 292 episodes of penicillin V use (rate
ratio 0.93, 95% confidence interval [CI] 0.56—1.55). However,
this patient population differed from the patients in the study by
Ray and others.® Overall, the Danish patients were about a
decade younger and had better cardiovascular health than the
Tennessee Medicaid patients.”

Several large randomized studies have not shown increased
mortality among patients receiving azithromycin relative to
placebo."" In particular, 4 studies evaluated the relative efficacy
of azithromycin and placebo in 13 500 patients for the secondary
prevention of coronary artery disease, based on the hypothesized
role of Chlamydophila pneumoniae in atherosclerotic cardiovascular
disease.”"" Although these studies did not demonstrate any
benefit of azithromycin in preventing secondary coronary events,
mortality and cardiovascular death were virtually identical
between the azithromycin and placebo groups in these patients
with significant cardiac history. In a study evaluating
azithromycin for the prevention of acute exacerbations of
chronic obstructive pulmonary disease, 1142 patients were ran-
domly assigned to receive azithromycin 250 mg daily or placebo
for 1 year.” The rate of death from any cause was 3% in the
azithromycin group and 4% in the placebo group (p = 0.87), and
the rate of cardiovascular death was 0.2% in both groups
(p = 1.00). However, 6% of study candidates were excluded at
screening because of risk factors for QT prolongation and
torsades de pointes, and 10 patients (6 receiving azithromycin,
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4 receiving placebo) were withdrawn from the study 1 month
after randomization because their QT interval was greater than
450 ms.'

Lastly, macrolides have been shown to significantly decrease
mortality in patients with community-acquired pneumonia.
Among outpatients and among intubated patients in an intensive
care unit, macrolides were associated with significantly lower
mortality relative to fluoroquinolones.”™® As is the case for most
decisions, clinicians must weigh the benefits of azithromycin
against the potential risks. On the basis of all available data,
azithromycin remains a viable option for the treatment of
community-acquired pneumonia.
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