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Open Access to Clinical Trials Data
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Well-conducted randomized clinical trials (RCTs) are the gold
standard for evaluating the safety and efficacy of medical
therapeutics. Yet most often, a single group of individuals

who conducted the trial
are the only ones who have
access to the raw data, con-
duct the analysis, and pub-

lish the study results. This limited access does not typically
allow others to replicate the trial findings. Given the time
and expense required to conduct an RCT, it is often unlikely
that others will independently repeat a similar experiment.
Thus, the scientific community and the public often accept
the results produced and published by the original research
team without an opportunity for reanalysis. Increasingly,
however, opinions and empirical data are challenging the
assumption that the analysis of a clinical trial is straightfor-
ward and that analysis by any other group would obtain the
same results.1-3

In this issue of JAMA, Ebrahim et al4 report their find-
ings based on a rigorous search of previously published
reanalyses of RCTs. Their first surprising and discomforting
finding was just how infrequently data reanalysis has
occurred in medical research. Searching the literature from
1966 to present, the authors found only 37 reports that met
their criteria as an RCT reanalysis. Of these few reanalyses
performed, the majority (84%) had overlapping authors from
the original report. Thus, reanalyses are not only rare, but
the majority that were reported were not fully independent
of the original research group. Despite this overlap, Ebrahim
et al report that about half of the reanalyses differed in sta-
tistical or analytic approaches, a third differed in the defini-
tions or measurements of outcomes, and most important, a
third led to interpretations and conclusions different than
those in the original article. While the definition of what
constituted different trial analyses, study end points, find-
ings, and interpretations is subjective, the authors’ general
conclusions were consistent with an emerging literature that
indicates RCT reanalysis can yield different results and con-
clusions from those originally published.

Even when the original investigators are presenting evi-
dence in different venues it is not always consistent. For ex-
ample, there is evidence from trials that data presented to the
US Food and Drug Administration (FDA) may differ in impor-
tant ways from those originally presented at scientific ses-
sions or published in medical journals. Rising et al5 assessed
clinical trial information provided to the FDA and reported a
9% discordance between the conclusions in the report to the
FDA and in the published article. Not unexpectedly, all were
in the direction favoring the drug.

Another example is discordance between what is re-
ported in ClinicalTrials.gov and what is published in journal
articles. Hartung et al2 showed that in a random sample of phase
3 and 4 trials, in 15% the primary end point in the main article
was different from the primary end point the trialists re-
ported in ClinicalTrials.gov. Moreover, 22% reported the pri-
mary outcome value inconsistently, with some even having dif-
ferences in the number of deaths. Other studies have found
similar rates of discordance.6

When reanalyses by different groups obtain somewhat
different results or reach alternative conclusions, the cause is
not necessarily bias. Independent groups with individual
patient-level data from trials will not always reach the same
conclusions because every study involves discretionary deci-
sions. This situation was exemplified in the evaluation of
Medtronic’s bone morphogenetic protein 2 (BMP-2) product.
Two expert organizations with international reputations in
the conduct of systematic reviews were given the same indi-
vidual patient-level data from the BMP-2 trials, the same
task, the same resources, and the same timeline.7,8 Neverthe-
less, in their final reports, their methods were not identical
and their results and conclusions differed in important ways.
Consistent with these findings, meta-analyses on similar top-
ics and using similar data do not always show concordant
results.9

The current review by Ebrahim et al, as well as other cited
work, suggests several important next steps needed to en-
sure transparency and open access in RCTs. First, all RCTs, their
prespecified study protocols and analytic plans, and their re-
sults should be registered and reported to the medical com-
munity, fulfilling the ethical promise made to those enrolled
in the scientific experiment. Such a step would contribute to
improvements in the standardization of trial registration and
reporting of results, which remains varied despite governmen-
tal regulation and journal policies.10-12 Full availability of trial
registration data is essential to allow peer reviewers and jour-
nals to monitor trial protocols and analytic plans to ensure con-
sistency and thereby reduce some of the variation that may oc-
cur in the reporting of results, particularly with respect to
primary, secondary, and exploratory outcomes.

Second, raw data and metadata (all the information about
the data) from the original trial should ideally be made avail-
able to those who seek the opportunity to replicate the find-
ings. Such independent verification would markedly in-
crease the scientific community’s confidence in the study
findings. Even when results differed importantly, it would al-
low for open dialogue that would promote a deeper under-
standing of the study and its interpretation. While the cur-
rent study by Ebrahim et al demonstrates how infrequently
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reanalyses have actually occurred, it is notable that several drug
and device companies have recently taken steps toward this
goal, and some National Institutes of Health institutes re-
quire that data from clinical trials they support be made pub-
licly available.13

Several concerns have been raised about trial data shar-
ing. There are concerns that reanalyses could compromise
patient and investigator confidentiality. Yet the risks to
study participants can be mitigated by database deidentifi-
cation and other legal restrictions. Some may have concerns
that data access will be used for commercial gain. Again,
unauthorized use of the data could be controlled by research
and data use agreements or alternatively, by the creation of
protected data analytic workspaces in which trial reanalyses
could be conducted by independent investigators in a safe
setting. Some may have concerns that the conduct of
research by those who did not generate the data will deprive
the original investigators of the return on their time invest-
ment. However, the challenge to academic medicine is to
fairly credit the progenitors of valuable data and not create
incentives for investigators to sequester and shield data
from widespread use. Others are concerned that disparate
results obtained from reanalyses of the same data set by
different groups could cause confusion and potential harm
or be used by those to promote an agenda with analyses that
do not represent good science.14,15 A contrary view is that
the status quo, whereby data are held tightly and one inter-
pretation prevails, may be just as or more harmful, perhaps
codifying faulty messages and conclusions. Rather than
causing confusion, making data available for independent

verification is essential to an open dialogue about trial
results.

Christakis and Zimmerman suggested some criteria for
the conduct of reanalyses.14 In their view, the reanalyses
should be prespecified, formalized as a detailed study proto-
col, and registered in the same manner as the original trial.
Additionally, it should be expected, even required, that the
results be shared publicly through peer-reviewed publica-
tions, scientific meetings, and registration sites. It is also
appropriate etiquette to share the results with the original
investigators prior to public dissemination. There is no ques-
tion that for this approach to flourish there will be a need to
codify standards and resolve many of the challenges that
include distribution of data, authorization and oversight of
those who have access, and evaluation of the program. Nev-
ertheless, these challenges can be addressed, and any pro-
gram should improve iteratively over time.

Replication is a vital part of the scientific method. Fields
outside of medicine have already embraced sharing experi-
mental data, as have the basic biological sciences within medi-
cine. The culture of clinical research in medicine will need to
evolve for open science to succeed. The recognition that one
trial can potentially lead to different findings and conclu-
sions depending on many discretionary decisions that are made
about the data and reanalyses almost mandates that those
choices are transparent and described in detail—and that oth-
ers have the chance to replicate them. Rather than the rare ex-
ception, open science and replication should become the stan-
dard for all trials and especially those that have high potential
to influence practice.
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