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Varenicline: quantifying the
risk

The finding by Singh and colleagues
that varenicline is associated with an
increased risk of serious adverse cardio-
vascular events1 is not surprising
because varenicline is frequently associ-
ated with hypertension.2,3 An elevation in
blood pressure, however small, increases
the risk of adverse cardiovascular out-
comes.4 Before approving varenicline,
the US Food and Drug Administration
(FDA) should have mandated that the
manufacturer provide the FDA with data
on cardiovascular safety.

Robert P. Blankfield MD MS
Case Western Reserve University School
of Medicine, Cleveland, Ohio
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Singh and colleagues found that vareni-
cline was associated with a significantly
increased risk of serious adverse cardio-
vascular events compared with placebo
(1.06% [52/4908] in the group receiving
varenicline v. 0.82% [27/3308] in that
receiving placebo (odds ratio [OR] 1.72,
95% confidence interval [CI] 1.09–
2.71).1 They used the Peto method to
calculate ORs and 95% CI, stating that
the Peto method provides the best CI
coverage and is more powerful and rela-
tively less biased than the random-
effects analysis when dealing with low
event rates.

The approximation used to calculate
the log OR works well when the effects
of intervention are small (i.e., ORs are
close to 1.0), events are not particularly
common and the studies have similar
numbers in the experimental and con-
trol groups.2  As these criteria are not
always fulfilled, the Peto method is not
recommended as a default approach for

analysis because it has been shown to
give biased answers. On the other hand,
when data are sparse (event rates are
low or study size is small), Mantel–
Haenszel methods have been shown to
have better statistical properties.2 

Sensitivity analyses by Singh and
colleagues using the reciprocal of the
treatment arm with a continuity correc-
tion (fixed Mantel–Haenszel OR 1.67,
95% CI 1.06–2.64) or without a conti-
nuity correction (fixed Mantel–
Haenszel OR 1.77, 95% CI 1.09–2.88)
showed results similar to those in the
preliminary analysis using the Peto
method. However, our recalculation of
the same dataset as those in Figure 2 in
Singh and colleagues’ article using
RevMan showed a statistically insignif-
icant increase in serious adverse cardio-
vascular events with varenicline com-
pared with placebo (fixed Mantel–
Haenszel OR 1.56, 95% CI 0.99–2.44).

This should be a proper result of the
primary analysis in the meta-analysis.
Therefore, there are no safety concerns
about the potential for an increased risk
of serious adverse cardiovascular events
associated with the use of varenicline
among tobacco users.

Hisato Takagi MD PhD
Takuya Umemoto MD PhD
Department of Cardiovascular Surgery,
Shizuoka Medical Center, Shizuoka, Japan
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We agree that there is a lack of clarity
in Singh and colleagues’ article; it is
very difficult for readers to follow how
the various assumptions and extrapola-
tions have been made.1

The rather alarming figure of a 72%
increase in serious cardiovascular events
has been picked up by the media. How-
ever, in absolute terms, the increase in

risk is only 0.24%, which computes to
an NNH (number needed to harm) of
about 400. This is a very small increase
in risk compared with the benefits of
quitting smoking (number needed to
treat 10 for varenicline).

Admittedly, Singh and colleagues’
study may signal the need for caution
when using varenicline in patients with
a history of cardiovascular or active
disease. The authors need to offer more
explanation about how they reached the
estimate of NNH of 28, which appears
to be an extrapolation of their findings
to a population at very high risk of car-
diovascular disease.

David J. Woods BSc MPharm
Consultant pharmacist
Mark D. Caswell BSc
Medical writer
Best Practice Advocacy Centre, Dunedin, NZ
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In their sophisticated review and meta-
analysis, Singh and colleagues calcu-
lated the absolute risk for varenicline as
1.06% and that for placebo at 0.82%.1

Hence, the correct absolute risk eleva-
tion (ARE) is the difference between
the two percentages (0.24%, or 0.0024),
which they also calculated correctly.

However, in their interpretation,
Singh and colleagues chose to use
pooled data in a way that was inconsis-
tent with how NNH (number needed to
harm) should have been calculated.
They used a baseline cardiovascular
risk of 5.57% — not the rate of cardio-
vascular events in the placebo groups of
their meta-analysis — as the compari-
son group with varenicline. Doing so
created problems with their subsequent
analysis, interpretation and conclusion.

The problem was in part caused by
their having combined their data with
other data before coming to a conclu-
sion. They used ARE as a summary sta-
tistic, then expressed it incorrectly. This
highlights why NNH, as a summary
statistic itself, is inferior to ARE, as
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Woods and Caswell have implied in the
previous letter.2

On the basis of an article by Hutton,3

I believe that the interpretation of NNH
would be better stated as the average
number of comparable patients, which,
if they received varenicline rather than
placebo for the same period of time,
would result in one patient being
harmed who otherwise would not have
been harmed. Since NNH is the inverse
of the ARE, its correct value is
1/0.0024, or 417 patients, not 28
patients, as Singh and colleagues pro-
pose. By choosing to use the latter fig-
ure as the correct NNH, they have
greatly overestimated the risk produced
by varenicline. The failure to use 417
from their own data as the correct NNH
contributes to a flawed analysis, inter-
pretation and, probably, conclusion.

In the data Singh and colleagues cite
from an FDA (US Food and Drug
Administration) licensure submission,4

they report that the risk with varenicline
was 2.32 per 100 patient years of expo-
sure and with placebo, 1.63 per patient
years of exposure. However, the authors
stop at this point and do not calculate
the ARE of these data (i.e., the differ-
ence between these two incidence rates,
which equals 0.69 patients per 100
patient years of exposure to varenicline,
which again, like the NNH of 417, is an
exceedingly small number).

Edward N. Squire MD MPH
Retired allergist-immunologist, Moore
Free Care Clinic, Southern Pines, NC
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The meta-analysis by Singh and col-
leagues tries to quantify the risk of seri-
ous adverse cardiovascular events with
varenicline.1 Many representations of

this risk have been disseminated, includ-
ing a large increase (number needed to
harm [NNH] 28) extrapolated from
applying the odds ratio from an overall
meta-analysis to a high-risk group and a
small increase (NNH 417) extrapolated
from using the absolute numbers
(pooled numerators and denominators)
from the overall meta-analysis.

The method of interpreting the data
can give widely discrepant results. Sim-
ple pooling of absolute numbers is
inaccurate because it does not account
for the variations in the distribution of
patients between the varenicline and
placebo groups, so results are more
affected by how the populations of dif-
ferent trials were distributed rather than
the varenicline–placebo difference.
However, with the formal meta-
analysis, it is not clear that a single trial
with a high rate of cardiovascular
adverse events (about 6% in a trial of
patients with cardiovascular disease)
and 13 trials with very low rates of car-
diovascular events should be combined
in a single meta-analysis.

To estimate the risk of serious ad -
verse cardiovascular events in pa tients
with stable cardiovascular disease, the
best estimate may come from an analy-
sis that is based on patients with cardio-
vascular disease at baseline from across
these trials. Until that can be accom-
plished, the best estimate may be from
a single trial in this population,2 in
which the rates of cardiovascular
adverse events were 7.04% with vareni-
cline and 5.57% with placebo. The
NNH would be 68, but it was not statis-
tically significant.

A meta-analysis of the other 13 tri-
als found a pooled cardiovascular event
rate of 0.593% with varenicline and
0.237% with placebo. The Peto odds
ratio was 2.54 with a 95% confidence
interval (CI) of 1.26 to 5.12. This trans-
lates into an NNH range of 103 to 1627
across the 95% CI, using a control
event rate of 0.237%.

The risk of serious neuropsychiatric
symptoms may be of more concern, with
hundreds of reported instances, including
272 completed suicides,3 but comparative
evidence is limited, and no differences
were found when compared with other
smoking cessation medications.4

Of course, risks must be weighed

against benefits, with number needed to
treat (NNT) of nine for continuous
smoking cessation at one year in the trial
with the higher cardiovascular event
rate2 and an NNT of six to nine at 24
weeks in a Cochrane review of 10 trials.5

Brian S. Alper MD MSPH
Editor-in-Chief, DynaMed, Medical
Director, EBSCO Publishing, Ipswich,
Mass.
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Authors’ response

We largely agree with Blankfield1 that
the known elevation of blood pressure
seen with varenicline could be one expla-
nation for the increase in serious adverse
cardiovascular events.2 Other possible
mechanisms include the vasoconstrictive
effects of varenicline because it is a nico-
tinic acetylcholine re ceptor agonist.

Takagi and Umemoto argue about
the choice of the appropriate method for
pooling uncommon events.3 However,
they fail to realize that RevMan auto-
matically adds a 0.5 continuity correc-
tion to zero event studies, and this conti-
nuity correction biased their reported
Mantel–Haenszel estimates toward the
null, which is bordering on statistical
significance (odds ratio [OR] 1.56, 95%
confidence interval 0.99–2.44). They
interpret the lack of statistical signifi-
cance as proof of the cardiovascular
safety of varenicline. We chose the
Peto–OR estimate because it is the rec-
ommended approach for uncommon
events, particularly when there are trials
with zero events.4 Sensitivity analyses




