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Current Cochrane tool for risk of bias in 

randomized trials

• Six sources of bias (with optional ‘Other’)

• For each source,

– Free text to describe what happened

– Judgement: Low risk / Unclear risk / High risk of bias

• Some sources can be repeated for different endpoints• Some sources can be repeated for different endpoints

• So should we add “source of funding” and classify industry-

funded studies as at high risk of bias?



Pharmaceutical industry trials

• Tend to be done by highly skilled and experienced professionals

• Tend to be based on detailed and extensively documented 

standardized operating procedures

• Little evidence that:

– Trial methods are more likely to be flawed if a trial is industry-

fundedfunded

– Fraud is more likely if a trial is industry-funded

• The problems are (mainly) with selective reporting of outcomes, 

non-reporting of whole studies, and choice of comparator



NSAIDs
• A seminal study showed that in rheumatoid arthritis 

salicylates were more effective in relieving pain than 

pethidine

• But aspirin, like steroids, is not well tolerated, so it 

seemed that we needed some non-aspirin, non-steroidal 

anti-inflammatory agents (NSAIDs)anti-inflammatory agents (NSAIDs)

• A plethora of new NSAIDs were invented – indomethacin, 

ibuprofen, naproxen …. now =  c. 30

• But toxicity of NSAIDs received increasing coverage (gut, 

renal, other)

– Some people suggested that NSAIDs have no 

advantage over simple analgesics for painful disorders 

that are not inflammatory in origin



A new era……

• “There can be a bit of toxicity, but now we have these 

brilliant new COX-2 inhibitors that will do all the good 

things (anti-inflammatory and analgesic) and none of 

the bad things (GI toxicity)”

• COX-2 inhibitors were launched with aggressive • COX-2 inhibitors were launched with aggressive 

marketing tactics

• They soon took over a large proportion of the existing 

$3 billion market, as well as expanding it



VIGOR

• Shows unequivocal evidence of less GI 

toxicity

• Shows a large increase in CV toxicity



VIGOR: Ulcer complications
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VIGOR: CV events
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Our results are consistent with the theory 

Bombardier et al, N Engl J Med 

2000

Relative risk of myocardial infarction:

5.0 (95% CI 1.7 to 14.5)

Our results are consistent with the theory 

that naproxen has a coronary protective 

effect and highlight the fact that rofecoxib 

does not provide this type of protection 

owing to its selective inhibition of 

cyclooxygenase-2 at its therapeutic dose 

and at higher doses.



xxx
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Press release in May 2001 – “Merck 

reconfirms favourable cardiovascular 

safety of Vioxx ….numerous safety of Vioxx ….numerous 

publications by Merck’s consultants 

and employees supported this notion”





On Sept 30, 2004, a press release from Merck announced 

the withdrawal of rofecoxib (Vioxx) because of an increased 

cardiovascular risk ... The decision was based on the 3-year cardiovascular risk ... The decision was based on the 3-year 

results of the unpublished Adenomatous Polyp Prevention 

on Vioxx (APPROVe) study... By the time it was withdrawn, 

rofecoxib had been taken by an estimated 80 million people 

and sales had reached US$2·5 billion in 2003
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Stock Exchange Quotes



Do selective cyclo-oxygenase-2 inhibitors and traditional 
non-steroidal anti-inflammatory drugs increase the risk of 
atherothrombosis? Meta-analysis of randomised trials
Patricia M Kearney, Colin Baigent, Jon Godwin, Heather Halls, Jonathan R 
Emberson, Carlo Patrono

BMJ 3 June 2006;332:1302–5

Conclusions Selective COX 2 inhibitors are Conclusions Selective COX 2 inhibitors are 
associated with a moderate increase in the risk of 
vascular events, as are high dose regimens of 
ibuprofen and diclofenac, but high dose naproxen is 
not associated with such an excess.



Lessons from the Vioxx debacle

• Although unpublished data were accessed in subsequent 

meta-analyses, the results were staring the scientific 

community in the face

• The choice of comparator is likely to have been 

influenced by the interests of the trial sponsorinfluenced by the interests of the trial sponsor

• The important question is the best choice from among 

the wide range of possible NSAIDS, balancing benefits 

and harms (and costs)
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The Tamiflu scandal

• It makes little sense (to me) to classify the published trial 

results as at high risk of bias

• It is the meta-analysis that is biased, because it (almost 

certainly) omits the negative studies



BMJ, 18 Sept 2004

Compulsory registration of clinical trials
Will be a requirement before submission to the BMJ from July 2005

Lancet made this statement in 1999. Five 

years of industry resistance, government 

impotence, and public confusion followed.

Medical journals persisted with noble 

intentions and wise words but were

themselves in part resistant, impotent, and 

confused about how to enforce registration. 

Some journals, including the BMJ, tried an 

amnesty for unpublished trials, with little

success.3 The BMJ also considered asking for 

compulsory registration, but it seemed to us 

that trial registries were too diverse,

disorganised, and easily disregarded to insist 

“T he case for registering all clinical trials -

first advanced a decade ago - is now 

unanswerable.” Editors of the BMJ and

intentions and wise words but were disorganised, and easily disregarded to insist 

on registration before submission.BMJ 2004;329:637–8

• In September 2004 a number of major general medical 

journals announced that they will no longer publish 

trials that were not registered at inception

– “By suppressing negative findings and exaggerating positive 

ones, by downplaying harms and talking up benefits, 

healthcare decisions are based on incomplete data and 

ultimately harm the patients”
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Foam dressings for venous leg ulcers

30



The current RoB tool does not work well for 

assessment of selective reporting

• Many authors classify this item as “unclear”

• Reliability is low

• More importantly:

– It makes little sense to classify a reported result as biased 

because it comes from a study that failed to report a further because it comes from a study that failed to report a further 

result (eg relating to an adverse effect)

– The risk of bias is elsewhere (in the meta-analysis examining 

the adverse effect)
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New RoB NRS tool: bias in selection of the 

reported result
Signalling questions Rationale / Remark

6.1 Is it unlikely that the reported 

effect estimate is available primarily 

because it was a notable finding 

among numerous exploratory 

analyses?

Exploratory studies may be entirely justifiable at an early stage of 

knowledge about associations between an intervention and 

outcomes, but In an exploratory NRS there is a serious risk of 

selective reporting if the researchers have tested many associations 

and reported only the ones that were statistically significant (or 

selected in some other way).

6.2. Is the reported effect estimate 

unlikely to be prone to selective 

reporting from among multiple 

For a specified outcome domain, it is possible to generate multiple 

effect estimates for different measurements. If multiple 

measurements were made, but only one or a subset are reported, reporting from among multiple 

outcome measurements within the 

outcome domain? 

measurements were made, but only one or a subset are reported, 

there is a risk of selective reporting on the basis of results.

6.3 Is the reported effect estimate 

unlikely to be prone to selective 

reporting from among multiple 

analyses of the outcome 

measurements? 

Analysts may implement different analytic methods to address the 

limitations. Examples include unadjusted and adjusted models; use 

of final value vs change from baseline vs analysis of covariance; 

different transformations of variables; different sets of covariates 

used for adjustment; different analytic strategies for dealing with 

missing data. If multiple estimates are generated but only one or a 

subset are reported, there is a risk of selective reporting. 

6.4 Is the reported effect estimate 

unlikely to be prone to selective 

reporting from among different 

subgroups?

It is possible to generate multiple effect estimates for different 

subgroups.  If multiple estimates are generated but only one or a 

subset are reported, there is a risk of selective reporting.



A new tool to assess reporting biases

• Should focus on searching for, identifying and accessing  

unpublished information

– Much more important than funnel plots....

• Should include guidance from experts on how to access and use:

– Trial protocols

– Trial registries– Trial registries

– Information available to regulators

• Assessments should be at the level of the meta-analysis (for an 

outcome), not at the level of an individual study



Addressing COI

• Should be a routine component of Cochrane reviews

• Relates mainly to the context in which the review results should be 

interpreted

– If most of the information comes from a company with a 

commercial interest in the intervention of interest, that is vital 

contextual information contextual information 

– It is not in itself a reason to dismiss the accumulated evidence, 

but it may be a reason to search particularly hard for 

unreported or selectively reported evidence, and for careful 

scrutiny of the chosen comparator(s)



Dealing with inappropriate comparators

• Should be through

– Intelligent and informed interpretation of pairwise meta-

analyses

– Routine use of network meta-analysis, so that we focus on the 

question of major interest, which is the best intervention from 

among all the candidatesamong all the candidates

– Increased use of methods that integrate effects on benefits and 

harms, in order to facilitate informed treatment choices



Summary

• Conflict of interest in reporting of medical research is a 

huge problem, and we do not currently deal with it well

• There are particular problems associated with 

pharmaceutical-industry funded research

• These problems should be dealt with by:

– Display of and comments on conflicts of interest as a 

standard component of Cochrane systematic reviews

– Much better procedures, and a much improved tool, 

to assess reporting biases

– More extensive use of mixed treatment comparisons

• These problems should not be dealt with by adding 

source of funding in systematic reviews



Conclusion

The fight to access all trial data is of 

fundamental importance to the Collaboration 

and to evidence-based health care

but

The Cochrane risk of bias tool should not 

include funding source as a standard item


