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Vioxx Medical Literature Timeline 
2000 & 2001 

Merck press 
FDA 

Vioxx NDA 

Merck 
begins 
VIGOR 
study in 
Jan 1999

Concern over 
cardiovascular 
safety expressed 
by VIGOR Data & 
Safety onitoring 
Board in Nov. 
1999

Holt audio 
conferences 
held in June 

release confirming 
favorable 
cardiovascular 
safety profile” for 
Vioxx issued in 
May 2001

FDA 
warning 
letter 
issued in 
Sept. 
2001

1998                       1999                  2000                                         2001

Vioxx NDA 
filed Nov 
1998

Jan 1999 1999 held in June 
2000

Vioxx NDA 
VIGOR 
study Results of VIGOR in  

Targum 
memo Topol et al. article Article by Reicin 

Approved 
and 
marketing 
campaign 
started in 
May 1999

completed 
in March 
2000

Results of VIGOR in  
the form of an 
article written by 
Reicin et al. doesn’t 
mention increased 
CV risk in its 
conclusions 

dated 
Feb 
2001

p
showing risk or 
serious cardiovascular 
events  238% to 489% 
higher for Vioxx than 
Naproxen, taken from 
VIGOR data, published 
i  JAMA i  A  2001 

et al. claiming 
Naproxen is 
cardioprotective 
published in 
Circulation in 
Nov. 2001

published in NEJM 
in Nov. 2000

in JAMA in Aug 2001 



Vioxx Medical Literature Timeline- 2002 through withdrawal 

Article by Bing et al. 
explaining prostaglandin & 

Poster presentation by 
Graham in France Merck tells FDA that 

Article by Ray et al.
explaining how cox 2 
inhibitors promote 
thromboembolic 
events published in 
Lancet in Jan.  2002

explaining prostaglandin & 
thromboxane imbalance 
caused by Cox 2 promotes 
platelet aggregation 
published in Pharmacology 
in Feb. 2002

Article by Solomon et 
al. showing greater risk 
of MI with Vioxx than 
Celebrex published in 
Circulation in April 
2004

Graham in France 
showing 300% increase 
in risk of sudden cardiac 
death with Vioxx from 
Kaiser study in August 
2004

Drug Safety Monitoring 
Board recommends 
stopping APPROVe 
study for safety reasons 
in Sept. 2004

2002 2003 20042002 2003 2004

Article by FitzGerald et A ti l  b  R i i  t Article by Choi et Merck issues press 

Vioxx 
withdrawn 

Article by Reicin et
al. finding no 
difference in the 
risk of thrombotic 
events between 
Vioxx  and placebo 
published in AJC in 

Article by FitzGerald et 
al. explaining 
prostacyclin -
thromboxane 
imbalance caused by 
cox 2 inhibitors 
published in Science in 

Article by Reicin et 
al. concluding that 
Vioxx is not 
associated with 
excess CV events 
when compared with 
placebo or Naproxen 

Article by Choi et 
al. with analysis 
showing shorter 
life expectancy on 
Vioxx than on 
Naproxen 
published in AJM 

Merck issues press 
release saying it 
disagrees with 
Graham’s findings 
and stands behind 
cardiovascular 
safety of Vioxx in 

from the 
market on 
Sept. 30 
2004

published in AJC in 
Jan. 2002

April 2002 placebo or Naproxen 
published in AHJ in 
Oct. 2003

published in AJM 
in May 2004

y
August 2004 



Broad guidelines for medical literature and 
t di id i dstudies as evidence in drug cases

Studies and literature published after the harm is done to a person 
usually is not relevant to the issue of the manufacturer’s fault.

Studies and literature published after the harm is done to a person can be 
relevant to general or specific causation.
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Maintain reasonable skepticism when 
evaluating the validity of published drugevaluating the validity of published drug 
studies and related published literature.

“Medical journals are an extension  
of the marketing arm of drug companies.”

Richard Smith

Chief executive United Health EuropeChief executive, United Health Europe

Formerly editor BMJ
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“Journals have devolved into 
i f ti l d i tiinformation   laundering operations 
for the pharmaceutical industry”

Richard Horton, editor, Lancet
New York Review of Books March 11 2004New York Review of Books, March 11, 2004
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“ [The pharmaceutical industry] has moved very far from 
it i i l hi h f di i d d iits original high purpose of discovering and producing 
useful new drugs. Now primarily a marketing machine 
to sell drugs of dubious benefit, this industry uses its 

lth d t t i tit ti th t i htwealth and power to co-opt every institution that might 
stand in its way, including the U.S. Congress, the Food 
and Drug Administration, academic medical centers, 
and the medical profession itself "and the medical profession itself." 

Marcia Angell,
former editor, NEJM
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Journal deals available to advertisers
Favourable editorial mention in exchange for an ad

Will publish a particular paper if advertiser places an ad

Ad l id f bl ti lAd alongside favorable article

Tell advertisers what will be in the journal

Product news

Keep out unfavourable studies

Ads on editorial pages

False covers

Reprints
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Trials published in journals

Credibility of the journal is attached 
W ld id di t ib tiWorldwide distribution
Possible broad media coverage
Much more valuable to companies than advertisementsMuch more valuable to companies than advertisements
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Two thirds of trials in major journals are funded by 
the drug industry.

Journal Total trials % drug trials

AIM 20 65AIM 20 65

JAMA 47 64

Lancet 82 67Lancet 82 67

NEJM 83 74

BMJ 48 31BMJ 48 31

Egger, M et al., BMJ 2001; 323: 773
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Companies get the results they want

A review of 56 published studies of non-steroidal anti-Inflammatory 
drugs showed that not one was unfavourable to the sponsoring 
company.

All showed the sponsoring manufacturer’s drug to be as good as, or s o ed t e spo so g a u actu e s d ug to be as good as, o
better than, the that to which it was in terms of efficacy and/or toxicity.

Rochon PA, Gurwitz JH, Simms RW, Fortin PR, Felson DT, Minaker KL, et al.,
Study of manufacturer supported trials of non-steroidal anti-inflammatory drugs
in the treatment of arthritis. Arch Intern Med 1994;154: 157-63.
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Some of the ways to design a study to 
yield the desired resultsy

Trial against a drug known to be inferior.

Trial against low dose of competitor to yield efficacy advantage.

Trial against high dose of competitor to yield toxicity advantage. 

Trial against a superior competitor that is too small to show a 
difference to show equivalence.q

Use multiple endpoints and then, after the study is done, pick the ones 
that give positive results.

When the study as a whole does not show positive results doWhen the study as a whole does not show positive results, do 
subgroup analyses and select positive results where found.
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Publishing strategies
Suppress negative studies by not making them available for publicationSuppress negative studies by not making them available for publication.

Publish positive studies more than once by using supplements or other means.

Conduct a multi-center trial and publish the results of the individual centers, as if 
they were separate trials selectively if beneficialthey were separate trials, selectively if beneficial. 

Publish different outcome measures at different times to give the impression that 
results published later are from a new or different study. 

Publish different follow periods at different times e g three-month results one-Publish different follow periods at different times, e.g., three-month results, one-
year results, two-year results, to give the impression that more than one study 
was done.

Publish positive results in major journals and negative or neutral results in minor 
j ljournals.

Combine the results of multiple trials in ways that are more favorable than any 
individual trial on its own.
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Risk of myocardial infarction or stroke 
associated with Vioxx useassociated with Vioxx use.
Failing the Public 
Health RofecoxibHealth — Rofecoxib, 
Merck, and the FDA

Eric J. Topol, M.D.

NEJMNEJM
October 21, 2004
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Event rates of cardiovascular death, myocardial 
infarction, and stroke in the Adenoma Prevention with 
Celecoxib (APC) Trial

Arthritis Medicines 
and Cardiovascular 
Events—"House of 
Coxibs" 

Eric J. Topol, M.D.

JAMAJAMA.
December 28, 2004
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Meta analysis of 18 randomized controlled     
trials and 11 observational studies. 

By the end of 2000 the relative risk in the randomized controlled trials was 2.30.

One year later it was 2.24. 

There was little evidence that the relative risk differed depending on the control 
group (placebo, non-naproxen NSAID, or naproxen) or on the duration of the 
trial.

In observational studies the cardioprotective effect of naproxen was small andIn observational studies, the cardioprotective effect of naproxen was small and 
could not have explained the findings of the VIGOR trial. 

Rofecoxib should have been withdrawn several years earlier. 

The reasons why manufacturer did not continuously monitor and summarizeThe reasons why manufacturer ... did not continuously monitor and summarize 
the accumulating evidence need to be clarified.

Risk of cardiovascular events and rofecoxib: cumulative meta-analysis.
Nartney et al., Lancet, Dec. 4, 2004y , , ,
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