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Singh et al. (2011)

Meta-­‐analysis	
  of	
  varenicline	
  use	
  and	
  
cardiovascular	
  serious	
  adverse	
  events	
  (CV-­‐SAEs)	
  
Coded	
  CV-­‐SAEs	
  at	
  any	
  8me	
  during	
  the	
  trial	
  
Differen8al	
  abri8on	
  (greater	
  in	
  placebo	
  group)	
  in	
  
13	
  of	
  14	
  trials	
  reviewed
Summary	
  sta8s8c:	
  Peto	
  OR	
  
Concluded	
  varenicline	
  increased	
  the	
  risk	
  of	
  	
  	
  	
  	
  	
  	
  	
  	
  
CV-­‐SAEs	
  by	
  72%	
  (absolute	
  difference	
  was	
  0.24%)	
  

52/4908	
  (1.06%)	
  on	
  varenicline	
  vs.	
  27/3308	
  (0.82%)	
  on	
  placebo
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Meta-analysis: Chantix causes one heart attack 
for every three patients it helps quit smoking

-- Michael Siegel, MD
tobaccoanalysis.blogspot.com



Johns Hopkins Press Release

Release Date: 07/04/2011
Popular antismoking drug increases chance of serious cardiac event by 72 percent compared to people on placebo, study
finds

Healthy, middle-aged smokers who take the most popular smoking cessation drug on the market have a 72 percent
increased risk of being hospitalized with a heart attack or other serious heart problems compared to those taking a
placebo, a Johns Hopkins-led study suggests.

“People want to quit smoking to reduce the risk of cardiovascular disease but in this case they’re taking a drug that
increases the risk for the very problems they’re trying to avoid,” says Sonal Singh, M.D., M.P.H., an assistant professor of
general internal medicine at the Johns Hopkins University School of Medicine and the lead author of the research.

In the study, described in the Canadian Medical Association Journal, Singh and his colleagues reviewed and analyzed 14
double-blind, randomized, controlled clinical trials involving more than 8,200 healthy people who received either
varenicline (made by Pfizer and sold in the United States under the brand-name Chantix) or a placebo. Whereas the
number of people who died in each group was the same (seven), the increased risk of a major harmful cardiovascular
event requiring hospitalization such as a heart attack or arrhythmia was 72 percent in the varenicline arms. None of the
studies followed people for longer than a year. The average age of study participants was less than 45 years and the
majority were men.

Varenicline has been shown to modestly increase the chances of a successful quit attempt, compared to unassisted
smoking cessation attempts. But overall, the majority of smokers who quit do so without any pharmaceutical assistance at
all.

Moreover, Singh noted, varenicline already carries a boxed warning — the Food and Drug Administration’s highest level of
caution — because of its association with suicidal thoughts and behaviors. “We notified the FDA of our cardiovascular
safety concerns with Chantix earlier this year,” Singh says.

On June 16, the FDA announced that on the basis of a 700-person study, people with existing heart disease who use
varenicline have a slightly increased risk of a heart attack or other cardiovascular event. But Singh’s study found that
varenicline substantially increased the risk of a serious cardiovascular event even among smokers without heart disease.
“I think our new research shifts the risk-benefit profile of varenicline,” Singh says. “People should be concerned. They don’t
need Chantix to quit and this is another reason to consider avoiding Chantix altogether.”

Smoking has long been associated with increased risk of cardiovascular disease and cardiac death and quitting is known
to reduce those risks. Singh and his colleagues from Wake Forest University School of Medicine and the University of East
Anglia in the United Kingdom emphasize the need to quit smoking, but suggest that varenicline may not be the right drug
to kick the habit.

Singh says questions about the drug’s cardiovascular disease risks have been raised since varenicline went on the market
in 2006, but no study has clarified the magnitude of these risks to the extent found in the new study. Singh says the FDA
used a “fast-track” review process in allowing varenicline to be sold in the United States and would like regulators to take a
new look.

Singh’s research was funded by a grant from the National Center for Research Resources and the National Institutes of
Health Roadmap for Medical Research.

Media Contact: Stephanie Desmon
410-955-8665; sdesmon1@jhmi.edu
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1.06% VS. 0.82% 
ABSOLUTE DIFFERENCE OF 0.24%



Peto OR
Known	
  bias	
  under	
  condi8ons	
  of	
  imbalanced	
  
design	
  and	
  rare	
  events,	
  present	
  in	
  a	
  majority	
  of	
  
the	
  reviewed	
  trials

The	
  Cochrane	
  Handbook	
  discourages	
  use	
  of	
  the	
  Peto	
  OR	
  when	
  
studies	
  have	
  unequal	
  alloca8on,	
  Sec8on	
  9.4.4.2

Excludes	
  trials	
  with	
  no	
  events

Rela8ve	
  es8mate	
  -­‐-­‐	
  unitless
Hides	
  the	
  fact	
  that	
  a	
  low	
  response	
  rate	
  remains	
  very	
  low	
  even	
  
when	
  scaled	
  up	
  by	
  a	
  seemingly	
  large	
  effect



scientific response



scientific response

Must temper 72% increased risk 
with 0.24% absolute risk 
difference, greater loss to fu in 
placebo groups -- Hays, 2011, 
CMAJ

Bias in Peto OR -- Takagi & 
Umemoto, 2011, CMAJ

Miscalculation of NNH -- Squire 
2011, CMAJ 

Atypical composite and 
inconsistency by condition in 
selection of CV-SAE endpoint, 
exclusion of trials with zero events 
-- Samuels 2011, CMAJ
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Study AIM
Meta-­‐analysis	
  of	
  treatment-­‐emergent	
  CV-­‐SAEs	
  in	
  
all	
  published,	
  RCTs	
  of	
  varenicline	
  use	
  for	
  tobacco	
  
cessa8on:	
  

Treatment	
  emergent	
  CV-­‐SAEs	
  were	
  defined	
  as	
  
occurring	
  during	
  the	
  drug	
  treatment	
  window	
  or	
  
within	
  30	
  days	
  of	
  discon8nua8on
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Treatment	
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  the	
  drug	
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  days	
  of	
  discon8nua8on

CV-SAEs included “any ischemic or arrhythmic adverse cardiovascular event (MI, unstable 
angina, coronary revascularization, CAD, arrhythmias, transient ischemic attacks, stroke, 

sudden death or cardiovascular-related death, or CHF)”



Methods
Databases:	
  MEDLINE,	
  Cochrane,	
  Clinicalstudyresults.org

Time	
  Frame:	
  Jan	
  2005	
  –	
  Sept	
  2011	
  (including	
  online	
  pre-­‐pubs)

Inclusion	
  Criteria:	
  (a)	
  RCT,	
  (b)	
  current	
  tobacco	
  users,	
  (c)	
  adult	
  
age,	
  (d)	
  varenicline	
  with	
  comparison	
  to	
  placebo,	
  (e)	
  report	
  of	
  
adverse	
  events	
  

Exclusion	
  Criteria:	
  quasi-­‐experimental	
  or	
  cross-­‐over	
  design;	
  lab	
  
studies	
  with	
  no	
  follow-­‐up;	
  studies	
  with	
  teens	
  or	
  nonsmokers;	
  
studies	
  where	
  all	
  par8cipants	
  received	
  varenicline;	
  and	
  
comparisons	
  of	
  varenicline	
  to	
  another	
  ac8ve	
  med	
  (e.g.,	
  NRT)	
  

Data	
  ExtracDon:	
  Two	
  reviewers	
  independently	
  conducted	
  ar8cle	
  
data	
  extrac8on	
  &	
  quality	
  assessment	
  for	
  each	
  study	
  mee8ng	
  the	
  
inclusion	
  criteria



Literature	
  Search	
  Results	
  &	
  Study	
  SelecDon
R
"

Articles"identified"through"
literature"search,"N=241"

MEDLINE,!n=133!
Cochrane!Central!Register!of!
Controlled!Trials,!n=83!

Clinicalstudyresults.org,!n=25!

Excluded,"n="219"
Reviews,!commentaries,!letters,!n=51!

Secondary!publications,!n=24!
Duplicates,!n=101!

Laboratory/dose!tolerance!study,!n=10!
Not!an!RCT,!n=9!

All!participants!received!varenicline,!n=8!
CrossNover!study,!n=7!

Active!drug!comparison!(e.g.,!NRT),!n=2!
No!varenicline!in!the!study,!n=2!

Adolescent!sample,!n=2!
Animal!study,!n=2!
Nonsmokers,!n=1!

RCTs"included"in"meta?analysis,"N=22"
Trials!with!smokers,!n=20!

Trials!with!smokeless!tobacco!users,!n=2!



Results
22	
  trials	
  were	
  iden8fied	
  with	
  9232	
  parDcipants;	
  
2	
  trials	
  enrolled	
  par8cipants	
  with	
  ac8ve	
  CVD	
  	
  
11	
  trials	
  enrolled	
  par8cipants	
  with	
  a	
  past	
  history	
  
9	
  trials	
  no	
  history	
  or	
  unclear	
  8meframe

8	
  trials	
  had	
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Rates	
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BOLLIGER   1/394  0/199    PETO OR = 4.50    MH-OR = 1.52   MH-RR = 1.52  MH-RD = 0.25%  

N=1596



SUMMARY  34/5431  18/3801 PETO OR = 1.58  MH-OR = 1.41  MH-RR = 1.40  MH-RD = 0.27%
                                                                   (0.90, 2.76)       (0.82, 2.42)       (0.82, 2.39)  (-0.10%, 0.63%)
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THE RISK OF CV-SAES ASSOCIATED WITH VARENICLINE USE IS 
STATISTICALLY & CLINICALLY INSIGNIFICANT

 ABSOLUTE INCREASE OF 0.27% RELATIVE TO PLACEBO



Difference	
  in	
  Risk	
  (x	
  100%)	
  of	
  Treatment-­‐Emergent	
  CV-­‐SAEs	
  Associated	
  with	
  
Varenicline	
  Use	
  in	
  22	
  Double-­‐Blind	
  Placebo-­‐Controlled	
  Randomized	
  Trials



Cumula8ve	
  es8mated	
  risk	
  difference	
  effect	
  of	
  varenicline	
  and	
  treatment	
  
emergent	
  CV-­‐SAEs,	
  studies	
  sorted	
  by	
  publica8on	
  year



NNT
number needed to treat
(# needed to treat to have 1 person quit 
smoking)

10 smokers
 NNH

number needed to harm
(# needed to treat to observe one CV-SAE)

1/RD = 1/.0027 = 370 



The	
  bo?om	
  line...
✦	
  With	
  few	
  events,	
  the	
  evidence	
  is	
  limited,	
  no	
  
maber	
  what	
  method	
  one	
  applies,	
  so	
  inferences	
  
need	
  to	
  be	
  cau8ous	
  
✦	
  In	
  prac8ce,	
  risks	
  &	
  benefits	
  need	
  to	
  be	
  weighed
✦	
  Our	
  analysis,	
  with	
  4	
  summary	
  es8mates,	
  is	
  
intended	
  to	
  provide	
  transparent	
  and	
  compara8ve	
  
findings	
  to	
  inform	
  decision	
  making	
  for	
  tobacco	
  
dependence	
  treatment



online commentary

questioning disclosure of Pfizer funding

claims that we didn’t follow intent-to-treat

suggestions we didn’t include all CV-SAEs

assertions of inadequate power



Conclusions
Our	
  meta-­‐analysis:

Included	
  all	
  double-­‐blind	
  RCTs	
  of	
  varenicline	
  vs.	
  placebo	
  
Focused	
  on	
  events	
  occurring	
  during	
  drug	
  exposure	
  or	
  
within	
  30	
  days	
  acer	
  disconDnuaDon
Analyzed	
  findings	
  using	
  4	
  summary	
  esDmates	
  	
  
Indicated	
  no	
  significant	
  increase	
  in	
  CV-­‐SAEs	
  associated	
  
with	
  varenicline	
  use	
  on	
  any	
  of	
  the	
  measures	
  and
Found	
  negligible	
  variaDon	
  in	
  the	
  evidence	
  over	
  22	
  
independent	
  trials	
  with	
  >9,000	
  subjects


