
using the fixed Mantel–Haenszel
approach with appropriate continuity
corrections showed similar results with
the software package Stats Direct.

Woods and Caswell argue about the
choice of reporting relative versus ab -
solute risks.5 There is scientific and regu-
latory consensus that uncommon events
should be modelled with the relative
approach. We reported both relative and
absolute risks. Because relative risks are
transmitted equally across populations,
we applied the pooled OR from our
meta-analysis to the baseline event rate
among smokers with stable cardiovascu-
lar disease to estimate the annual number
needed to harm (NNH) among this
group. Although our estimated NNH of
28 is applicable only to smokers with
stable cardiovascular disease, the meta-
analytic OR estimates could be applied
to the lower baseline risk among smokers
without cardiovascular disease to gener-
ate their NNH, which is likely higher.

Squire questions our choice of a
population with stable cardiovascular
disease when computing the NNH and
recalculates the NNH as a reciprocal of
the proportion of events in each group.6

Such an approach treats the summary
estimate as a single trial and fails to
leverage the benefits of randomization.

We partly agree with Alper that the
method of interpreting the data can give
discrepant results.7 However, all these
results demonstrate the presence of a
cardiovascular risk with varenicline. We
also agree that boxed warnings about
the serious neuropsychiatric effects of
varenicline such as depression, suicidal
behaviour, suicidal ideation, hostility
and aggression should be factored into a
risk–benefit assessment. Data from ran-
domized controlled trials would be
ideal, but the proposed 12-week post-
marketing safety trial to assess these
serious risks of varenicline among
smokers with psychiatric problems will
not be completed until 2016, about 10
years after regulatory approval.8
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Varenicline: cardiovascular
safety
Serious methodologic issues limit the
reliability and relevance of the results of
the analysis by Singh and colleagues, in
which they reported an “increased risk
of serious adverse cardiovascular
events” associated with varenicline
based on a meta-analysis of 14 studies.1

First, the authors did not use a com-
posite endpoint that is typically used in
the medical literature to evaluate car-
diovascular safety by, for example,
including arrhythmias like atrial fibril-
lation. Such arrhythmias are not
included in conventional definitions of
major cardiovascular events because
they generally are not associated with
hemodynamic instability. The inclusion
of atrial arrhythmias allowed Singh and
colleagues to add seven events to the
varenicline group but only one to the
placebo group.

Second, the authors selected cardio-
vascular events in a manner that was
inconsistent with their own methods.
For example, they stated that they
would include only patients with unsta-
ble angina, but they included patients
who had any report of angina. Ischemic
peripheral vascular events were not part

Letters

© 2011 Canadian Medical Association or its licensors



of their defined endpoint, yet in their
counts for the Rigotti study,2 Singh and
colleagues included such events. They
also planned to include only events
reported during the double-blind period
of each trial, but they included a num-
ber of events that occurred during the
follow-up phase when the patients were
no longer receiving drug treatment.

Third, Singh and colleagues failed to
address potential statistical biases in
their analysis. For example, the rate of
patients lost to follow-up in most stud-
ies was greater in the placebo arm than
in the varenicline arm. Furthermore, the
authors excluded zero-event trials.
Although this does not affect the rela-
tive risk, doing so distorts risk esti-
mates, especially when the trials with
zero events were designed to allocate
more patients to varenicline than to
placebo (e.g., 2:1 or 3:1 randomization).

In a July 2011 press release, the
European Medicines Agency also noted
“a number of limitations” in Singh and
colleagues’ meta-analysis, including
“the low number of events seen, the
types of events counted, the higher
drop-out rates in people receiving
placebo, the lack of information on the
timing of events, and the exclusion of
studies in which no-one had an event.”3

Pfizer is working with the US Food
and Drug Administration to conduct a
meta-analysis that will address many of
the methodologic deficiences in the
meta-analysis by Singh and colleagues.
This analysis will ensure that investiga-
tor-reported events are adjudicated by a
committee of cardiovascular experts
who are blinded to treatment to ensure
correct diagnosis. We will publicly dis-
close the results when the analysis is
completed.

Larry Samuels PhD
Senior Medical Director, Pfizer Inc., New
York, NY
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Authors’ response

In response to the sponsor’s
(Pfizer’s) comments1 about our analy-
sis,2 we reiterate the statement in the
safety review by the US Food and Drug
Administration (FDA): “The serious
adverse event data suggest that vareni-
cline may increase the risk of cardiac
events, both ischemic and arrhythmic,
particularly over longer treatment peri-
ods.”3 Because the sponsor never con-
ducted adequately powered trials to
determine whether varenicline increases
the risk of cardiovascular events, a
meta-analysis was conducted using
available data.

It is true that the numbers of events
in our analysis were small. However,
that is because most of the trials were
small and therefore underpowered to
determine drug safety. Nevertheless, in
spite of the small numbers, the differ-
ence in treatment groups was statisti-
cally significant. When statistically sig-
nificant differences exist, the number of
events is less relevant. A small number
of events requires a larger difference to
reach statistical significance.

We adhered to the intention-to-treat
(ITT) analysis and counted events
throughout the scheduled duration of
each trial. This is in accordance with
FDA regulations and established and
generally accepted scientific principles.
Athough pharmaceutical companies
might prefer to analyse data by treat-
ment level, such an analysis would allow
exclusion of events occurring in ran-
domized patients. This practice to make
unfavourable findings appear more
favourable is subject to potentially seri-
ous bias. In addition, by adhering to the
ITT principles, noncompliance becomes
a nonissue. Thus, the higher drop-out
rate in the placebo group is irrelevant.

Our statistical analysis dealt with the
trials with no events. According to the
Cochrane handbook, “The standard prac-
tice in meta-analysis of odds ratios and
risk ratios is to exclude studies from the

meta-analysis where there are no events
in both arms. This is because such stud-
ies do not provide any indication of
either the direction or magnitude of the
relative treatment effect.”4 Sensitivity
analyses with the fixed Mantel–Haenszel
approach showed similar results.

We wanted to analyse the serious
adverse event data by time after ran-
domization. This was not possible
because most trials failed to report time
to the event. If the harmful effects of
varenicline are limited to the period of
active treatment, the data from the post-
treatment phase would dilute these
effects. In addition, any reduction in
cardiovascular risk attributed to vareni-
cline would also lead to an underesti-
mate of the on-treatment harm. Post-hoc
adjudication of investigator-reported
cardiovascular events can only lead to
reduction in events and statistical power.

It would be unfortunate if the FDA’s
proposed review of the safety of vareni-
cline3 were to be handled by the spon-
sor or its paid consultants. The scien-
tific literature is replete with examples
in which such conflicts of interest have
impeded independent and fair analysis
of drug safety.
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