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  opinion

“To perform rigorous scrutiny of published clinical trials, or to examine results from 
unpublished or abandoned clinical trials, investigators need access to patient-level data.”
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Published clinical trials have long formed the 
backbone of evidence-based medicine. The rig-
orous peer review process prior to publication of 
clinical trials supposedly ensures accurate and 
honest reporting of clinical outcomes. Regret-
tably, this is not always the case. Final publica-
tions often represent a distorted version of the 
trial with inaccurate descriptions of the design, 
conduct and results [1–4].

These published summaries of clinical trial 
outcomes form only a small part of available 
clinical data with many studies incomplete, 
abandoned or unpublished. Analyses of research 
protocols submitted to review boards, ethics 
committees and regulatory authorities have 
shown that less than 50% lead to publications 
[5–9]. As a result, the evidence that is widely avail-
able to the practicing physician and, indeed, 
guideline committees, represents only the tip of 
the evidence iceburg. Selective reporting of trials 
refers to researcher bias towards the reporting 
and submission of clinical trials with positive 
or interesting results; these trials being more 
than twice as likely to be reported than trials 
with nonsignificant outcomes [10]. Those trials 
thought to be most likely to lead to a change in 
clinical practice or indeed financial gain to a trial 
sponsor are also more likely to be put forward 
for publication [5].

Medical journals are also guilty of such bias, 
also being less likely to publish inconclusive or 
negative trials. As a result, a large body of clinical 
trial evidence essentially remains hidden, despite 
its obvious value.

In 2005, in a move to enhance transparency 
in clinical trials, the International Committee 
of Medical Journal Editors initiated a policy 
requiring investigators to deposit information 
about trial design into an accepted clinical tri-
als registry before the onset of patient enroll-
ment [101]. This document, which has gained 

Keywords: clinical trials n evidence-based medicine n medical statistics n patient-level 
data n pharmaceutical industry n trial methodology

widespread acceptance across a range of bio-
medical researchers and journals, proposed 
mandatory registration of all trials in a public 
trials registry before the start of patient recruit-
ment, in order to be considered for publication. 
Prior to this, there was no robust method to 
identify what and how many trials were being 
conducted and by whom. Furthermore, there 
was no prospective public documentation of trial 
design or methodology. As a result, the accurate 
reporting of clinical trials was based on the trust 
of trial sponsors and representative. Prior to the 
International Committee of Medical Journal 
Editors policy, only 13,153 trials were regis-
tered on ClinicalTrials.gov, the largest registry 
at the time, but within a month this number 
had climbed to over 22,000 [11]. At the time of 
writing, over 150,000 studies are listed.

The compulsory prospective registration of 
clinical trials to allow publication in the major 
medical journals represented a big step towards 
greater transparency of clinical trials, allowing 
greater scrutiny of published design and method
ology compared with the original study proto-
col documents. The obstacle of ensuring that 
clinical trial results are honestly and accurately 
reported has yet to be overcome. Furthermore, 
results of unpublished or abandoned clinical tri-
als essentially belong to the trial sponsors and are 
not publicly available [12].

Clinical trials report summary data as the 
most digestible way to communicate results and 
perform statistical analysis. The transformation 
of patient-level data to summary data leads to 
a substantial loss of information. Protocols for 
summarizing data should be prespecified to min-
imize any subjectivity, as different methods for 
summarizing data can lead to significantly dif-
ferent conclusions [13]. To perform rigorous scru-
tiny of published clinical trials, or to examine 
results from unpublished or abandoned clinical 
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trials, investigators need access to patient-level 
data. There has been a growing movement call-
ing for just this: that patient-level data and com-
plete study protocols, including amendments, 
are made available for public scrutiny from both 
industry- and nonindustry-funded research [12]. 
In 2012, the British Medical Journal declared 
that it would only publish trials of drugs and 
medical devices if the authors commit to making 
the relevant anonymized patient-level data avail-
able on reasonable request [14]. Both The Annals 
of Internal Medicine and PLoS Medicine have 
similar policies on data sharing [102,103]. This 
represented a significant step in ensuring the 
credibility of published clinical trials could be 
verified; however, it did not address the problem 
of unpublished and abandoned trials.

“The increasing emphasis and recognized 
importance of misreported, unpublished and 

abandoned clinical trials is gaining 
momentum and can be seen as a paradigm 

shift in clinical trial transparency...”

With respect to the public availability of 
patient-level data, several major steps toward 
this have recently been made. Following pressure 
from the Nordic Cochrane Centre (Copenhagen, 
Denmark) [15], the EMA has proposed a policy 
of making its patient-level data publically avail-
able for approved medications [16,17]. Perhaps the 
most significant of steps is the pledge of Glaxo-
SmithKline (GSK; London, UK) to provide, on 
request, de-identified patient-level data for all 
clinical trials conducted since January 2007.

To obtain these data, investigators will need 
to submit a proposal to GSK describing their 
analysis plans, conflicts of interests and list of 
qualifications. These research proposals will 
then be reviewed by a panel of external experts 
appointed by GSK [18]. Roche (Basel, Switzer-
land) have since introduced a similar policy [104]. 
Although a progressive step, GSK and Roche 
will maintain overall control of who is given 
access to the data and for what purpose, and only 
time will tell whether data are made available to 
all suitably qualified research groups.

For some, the availability of patient-level data 
on request is not enough. A group led by Doshi 
and colleagues call for sponsors and investiga-
tors to publish or republish all unpublished, 
abandoned or misreported clinical trials within 
the next year [19]. They call the concept ‘restor-
ing invisible and abandoned trials’. The group 
has access to over 178,000 pages of clinical trial 
reports made public through litigation battles 

and EMA. With these documents they plan 
to publish all previously unpublished data or 
reanalyze and publish any misreported data, if 
the sponsors fail to do so within 1 year; so-called 
restorative authorship. The article contains a list 
of abandoned and misreported clinical trials. If 
sponsors fail to publish/republish these clinical 
trials within 1 year, the group calls for the data 
to be made public and also calls for volunteer 
restorative authors to come forward to help with 
publication.

The increasing emphasis and recognized 
importance of misreported, unpublished and 
abandoned clinical trials is gaining momentum 
and can be seen as a paradigm shift in clinical 
trial transparency, which may well profoundly 
affect evidence-based medicine. Interventional 
cardiology is a specialty that is rich in clinical 
trial data, and will undoubtedly be impacted. It is 
likely that, in the near future, we will see greater 
numbers of restorative publications questioning 
previously held beliefs about the efficacy and 
safety of medications. In Doshi and colleagues 
call to ‘publish or be published’ [19], Bristol-
Myers Squibb (NY, USA) have been requested 
to publish/republish or make publically avail-
able all clinical trial reports from its studies on 
clopidogrel, including the seminal CURE and 
CLARITY studies [20,21]. Is it possible that the 
role of one our most familiar and closely trusted 
medications could come into question? It is pos-
sible that further high-profile drugs and devices 
in interventional cardiology will come into ques-
tion as the restoring invisible and abandoned 
trials movement gains momentum. 

“Which clinical trial publications can we 
trust, or should we wait for the verification of 

results from restorative publications based 
on patient-level data?”

Greater transparency in the conduct of clini-
cal trials and the availability of patient-level data 
can only be positive for patients and physicians. 
Although the majority of cardiologists will not 
be involved in the analysis of patient-level data, 
some will see it as an opportunity to become 
restorative authors.

Whether directly involved or not, the fact 
that major journals mandate the availability of 
patient-level data prior to publication will act as 
a quality-assurance process. It will mean that 
industry and nonindustry researchers will need 
to ensure that protocols for summarizing data 
and defining end points are prespecified and rig-
orous. We hope the considerable pressure on the 
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pharmaceutical industry, as a whole, to be more 
transparent will lead to an increasing amount of 
data made available to the public and, impor-
tantly, the regulatory committees. In turn, it is 
possible that there will be an increasing number 
of trials published with a negative outcome.

It does, however, make the interpretation 
of trial data more difficult. Can we justify the 
prescription of medications until all the avail-
able data has been reviewed? Which clinical 
trial publications can we trust, or should we 
wait for the verification of results from restor-
ative publications based on patient-level data? 
Although, at present, it has been large pharma-
ceutical companies that have been challenged to 

provide greater transparency, it is almost certain 
that device trials will undergo the same scrutiny, 
again unquestionably impacting the world of the 
interventional cardiologist.
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