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Bumps and bridges on the road to responsible
sharing of clinical trial data

Jesse A Berlina, Sandra Morrisa, Frank Rockholdb, Lisa Askiec, Davina Ghersid

and Joanne Waldstreichera

Background Sharing data from clinical trials could assist with the advancement of

science and medicine, potentially providing a better understanding of both the ben-

efits and risks of medicines and other treatments. Sharing data also allows for ques-

tions to be addressed at the meta-analysis level that cannot be addressed within

individual studies.

Purpose In this article, we offer some practical recommendations that will allow

researchers to readily combine datasets from different studies and sources, thereby

enabling meta-analyses that could have significant impact on advancing medicine.

Methods The authors relied on their collective experience in the conduct and

reporting of clinical trials to define the areas of potential concern related to responsi-

ble sharing of clinical trial data. We conducted a review of the literature and

engaged in an iterative consensus-building process.

Results To further the goal of responsible sharing of clinical trial data, collaboration

on a consistent set of data standards and methods across both industry and acade-

mia is sorely needed. Protection of participant privacy is a paramount principle. The

additional questions of who maintains, funds, and oversees databases of participant-

level data will be important to resolve. Requiring researchers to register their

requests for participant-level data and to provide details of their intended research

would allow others to evaluate the proposed research plan, consistent with the prin-

ciples of science and transparency.

Limitations The recommendations represent the views of the individual authors.

We recognize that other approaches to data sharing that have been advocated are

also based on sound ethical and scientific principles. Clinical Trials 2014; 11: 7–12.

http://ctj.sagepub.com

Introduction

Pharmaceutical, medical device, and academic
research seeks to advance science and medicine and
to benefit society through development of treat-
ments to prevent, treat, or ease the burden of dis-
ease. A major part of this effort, in both industry as
well as academic research, is the conduct and report-
ing of scientific studies. It is clear that sharing data

from both academic and industry sponsored clinical
trials could help elaborate the physiology and patho-
physiology of the underlying causes and courses of
disease states, as well as providing a better under-
standing of both the benefits and risks of medicines
and other treatments. Sharing data also allows for
different approaches to the analysis of individual
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trials, new questions to be asked of individual trials,
confirmation or not of original analyses from indivi-
dual trials, and for questions to be asked at the meta-
analysis level, such as those involving rare events or
subgroup analyses that could not be addressed
within individual studies. In general, research con-
ducted by investigators with expertise in analyzing
clinical datasets, if done responsibly and with good
scientific method, can uncover new insights to
advance medical practice. More open access to clini-
cal trial data will also ensure that investigators are
held accountable for their original study designs and
analysis plans. Finally, the information gained from
sharing data will benefit the design of future trials
which will ultimately benefit the health of the
public.

This article represents the views of the authors
and is not meant to present the ‘position’ of any of
the organizations with which we are affiliated. As a
starting point, we want to be clear that we support
the principle that the results of all trials should be
made available for further research in a way that
minimizes publication bias and selective outcome
reporting bias and thereby enables systematic
reviews to use all of the available evidence. When
possible and appropriate, this should include access
to the individual participant data from all trials
addressing a particular clinical or health policy
question.

Considerable discussion regarding clinical data
sharing is currently underway. There is a broad con-
sensus within the stakeholder community that there
should be more transparency around clinical trial
data. The biopharmaceutical industry, through their
trade organizations in the United States and Europe,
the Pharmaceutical Research and Manufacturers of
America, and the European Federation of Pharma-
ceutical Industries and Associations, have recently
made a commitment to make industry clinical trial
data available [1]. Thus far, there has not been a uni-
form response from academia on the accessibility of
academic clinical trial data. How best to accomplish
sharing of clinical trial data, however, remains a
point of considerable discussion. The aim should be
to provide transparency to advance science and
medicine, not just to disclose data. Additionally,
data sharing needs to be done responsibly, such that
patient privacy is maintained and prior agreements
and contracts under which data were collected are
not breached. That being said, the goal should be to
share data in a way that would be useful for all of
the stakeholders concerned – researchers, industry
sponsors, regulators, prescribers, and patients. A
recent New England Journal of Medicine article by
Nisen and Rockhold [2] outlined methodology that
GlaxoSmithKline has adopted to more broadly share
data from clinical trials. Krumholtz et al. have out-
lined another approach for data sharing, developed

with data from Medtronic on one of their marketed
products, which has been implemented through the
Yale Open Data Access process [3].

The GlaxoSmithKline and Yale Open Data Access
solutions have considerable merit. They enable
external access to datasets from single compounds
or devices generated by individual organizations,
and have paved the way for modeling how data
sharing might best be accomplished. While these
solutions were not designed originally with the
intent to enable combining or analyzing data from
multiple sources for robust meta-analysis of partici-
pant-level data, such as from different companies or
academic institutions or addressing different pro-
ducts within a ‘class’, there are now multi-stake-
holder discussions ongoing to determine whether a
common solution is feasible, with a goal of enabling
more responsible and broad data sharing which
would ultimately enable more robust meta-analysis
across treatments [4]. In this article, we offer our
thoughts on data sharing principles that we hope
could shape current transparency efforts, moving us
from being able to readily share individual study
data to being able to readily combine datasets from
different studies and sources, thereby enabling the
types of meta-analyses that could potentially have
significant impact on advancing medicine and
science.

The benefits of data transparency and
the need for responsible data sharing

There are considerable advantages to being more
open and making clinical trial data more readily
accessible to researchers in the interest of public
health. However, we are also appreciative of the
need to ensure the protection of patient privacy; to
maintain objectivity and independence of the regu-
latory process; to comply with existing and past
legal agreements with co-development partners,
sites, and patients; and to ensure a level of scientific
rigor in proposed analysis plans. While this article
will not focus on the ongoing debate about what
types of data should or should not be considered
confidential [5], we are hopeful that considerably
more clarity and consensus on this issue can be
achieved. The clarity needed must resolve the issue
of redaction of information, the circumstances
under which it may be considered appropriate, and
who would decide whether and what data could be
redacted. In this way, the criteria used to redact data
and the types of information to be redacted could be
decided prospectively and disclosed, in the spirit of
transparency. Any criteria should not be so extreme
as to render the dataset useless for analysis. However,
we must ensure that patient privacy will not be com-
promised as we move forward with greater
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transparency of clinical trial data. We are hopeful
that there will be agreement across industry and aca-
demia on this process in broad-based discussions.

Some have made a call for open public access of
all clinical trial data, suggesting that data generated
from clinical trials, including data in its most basic
form, should be accessible to anyone [6,7]. However,
we believe that uncontrolled, open access to data,
even when de-identified, could potentially have ser-
ious, unintended negative consequences. First, the
possibility of breaching patient privacy is a very real
and significant concern that cannot be underesti-
mated [8]. Additionally, misleading or incorrect con-
clusions can be made in meta-analyses if analysis
plans are poorly constructed, if some studies are
missing from the analysis, if the protocol is impro-
perly designed, or if the data that support the analy-
sis are not in similar formats or use different
standards. As noted by Eichler and regulatory collea-
gues [9], this could lead to possible health scares
with potential detrimental public health conse-
quences, such as patients refusing to accept vaccina-
tions or discontinuing beneficial drug therapies.

The concern about incorrect analyses having
negative consequences is not unfounded. For exam-
ple, a systematic review published in the Lancet [10]
showed increased all-cause mortality in patients
treated with cefepime, a broad-spectrum antibiotic
approved for the treatment of a variety of infections
due to susceptible strains of bacteria. A subsequent
systematic review and meta-analysis conducted by
the US Food and Drug Administration, using both
participant-level and aggregate-level data, failed to
confirm this increased risk [11]. A similar example
in Europe involved angiotensin II receptor agonists.
Here, too, a review was undertaken in response to a
published meta-analysis [12] that showed an
increase in the risk of new cancers with angiotensin
receptor blockade compared with placebo and with
other heart medicines. The Committee for Medic-
inal Products for Human Use examined all publicly
available data on cancer risk including clinical trials
and epidemiologic studies, concluding that there
were several problems with the meta-analysis, and
that the available evidence did not support the
increased risk [13].

Because of the considerable dependency of
outcomes on the methodology used to conduct
meta-analyses, we believe that development of data
sharing processes that include agreed-upon stan-
dards, methodology, and rigor around the peer
review of proposed analysis plans, rather than grant-
ing ‘open access to all’, would better serve the
advancement of science. We recommend establish-
ing clear requirements for access to data, including
registration of researchers, disclosure of details
regarding their proposed research, signing of data
use agreements and scientific review of proposed

research plans. Additionally, we believe that investi-
gators should only be able to use shared data for the
scientific research outlined in their submitted
research proposals. This should be made clear within
the data use agreement that is signed as a part of the
data sharing process. These measures would help
ensure that access to data is used to further science
and medical practice for the benefit of patients, the
true goals of the transparency efforts.

In addition to ensuring that data will only be used
for the stated and agreed-upon research, data shar-
ing agreements should require public disclosure of
the details of research proposals. For example, sys-
tematic review protocols could be registered on the
PROSPERO site (PROSPERO is an international pro-
spective register of systematic review protocols in
health and social care [14]). We see little downside
in requiring researchers to register their requests and
provide details of their intended research. It would
allow others to evaluate the proposed research plan,
consistent with the principles of science and trans-
parency. We believe this is especially important in
the planning and conduct of meta-analyses. As sta-
ted earlier, the outcome of a meta-analysis can be
particularly sensitive to the way in which the analy-
sis is designed and conducted. From a practical per-
spective, data need to be in formats and use
terminology and common definitions that allow for
cross-study analysis. Study end points and other
measures, such as definitions of adverse events and
subgroup definitions, need to be similar enough for
studies to be combinable. As a simple example, age
categories can be defined identically in every study,
but the principle applies to more complex issues,
such as disease severity. The right studies and data
need to be included, and analysis plans need to be
well constructed. Thus, additional evaluation and
input from other researchers acting as reviewers, in
connection with the registration of proposed stu-
dies, would benefit the robustness of the conclu-
sions drawn from a meta-analysis.

Others have expressed the need for some level of
peer review of the research proposals made as part of
the data access request in addition to verifying
details regarding the researchers and their intended
research. On the two extreme ends of this debate are
the viewpoints of (1) open access to data for all with
no requirements for any peer or scientific review,
under the assumption that the scientific process will
work to vet the research and conclusions made, that
is, the science will be self-correcting, and (2) a rigor-
ous level of review similar to that undertaken by the
National Institutes of Health in their grant review
process [15]. Neither of these is likely to be appropri-
ate as a standard process; the former approach could
lead to poorly conducted research with possible
negative impact on public health, as described
above. The latter would be very costly, may be
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unnecessary for proposals from well-established and
respected organizations, such as the Cochrane Colla-
boration, and could be obstructive. Although there
is no single answer as to how review of research pro-
posals should be handled, we feel that there should
be some level of scientific review prior to release of
participant-level data, especially for those intending
to conduct a meta-analysis. Review of research pro-
posals by experts who are not part of the sponsoring
organization that has generated the data seems an
appropriate course of action. There could also be dif-
ferent levels of rigor applied to the depth of the peer
review applied to a particular proposal depending
on the source of the request or the request itself.
Involvement of the data originator as a consultant
to the discussion might also be considered, given
the in-depth level of knowledge of the data, espe-
cially in the case of meta-analyses. Public posting of
review findings and recommendations made by the
expert panel should be considered as part of the
recommended process to ensure full transparency.

Should expert panels be tasked with conducting
peer review of research proposals requesting access
to clinical trial datasets and be given the authority
to approve or reject proposals based on the panel’s
assessment of scientific merit? The answer to this
remains an open area of debate. As mentioned
above, there are both pros and cons to having a
more rigorous review versus a more limited review
of research proposals. In both the GlaxoSmithKline
and Yale Open Data Access processes, only a very
limited review has been proposed to ensure that cer-
tain criteria are met prior to releasing the data; the
panels do not perform a formal peer review of the
scientific merit of the research proposals. In the
GlaxoSmithKline process, the panel can reject pro-
posals after review, although the threshold for rejec-
tion appears to be relatively tolerant, focusing on
situations when there is an obviously underpowered
study, or a request for study data for a medicine
that is not yet approved or that has not yet had the
primary manuscript accepted for publication. In the
Yale Open Data Access process, there is an up-front
evaluation of whether a proposal is for a scientific
purpose and then a stipulation that the research
must be disseminated through the peer-reviewed
biomedical literature or a scientific meeting. Data
cannot be used for commercial purposes or in the
context of litigation. The debate on whether there
should be peer review of research proposals prior to
sharing data will likely continue for some time.

While one important goal of transparency efforts
is to enable the sharing of participant-level data to
permit meta-analyses that may provide better evi-
dence for clinical and policy decisions, we would
like to acknowledge that there are also other very
meaningful ways in which clinical trial data can be
shared at the summary level for individual studies.

Making full clinical study reports more broadly
accessible, once data that might be used to identify
patients have been redacted, is also an important
goal [7,16]. Details of statistical analyses are gener-
ally included in the Clinical Study Report, as are
results of comparisons between treatments within
subgroups of participants. Although data contained
in Clinical Study Reports do not provide all of the
same flexibility as participant-level data, particularly
with respect to meta-analyses across compounds in
a given therapeutic class, these reports would pro-
vide an in-depth understanding of individual stu-
dies contributing to a product approval, and could
be very useful in directing subsequent analyses and
thereby advancing science and medical care.

While support for greater data sharing
mounts, so do the logistical challenges

While there are considerable questions around the
process for granting access to clinical trial data, we
should not minimize the very real and significant
logistical challenges posed from a data standards
standpoint. While groups such as the Clinical Data
Interchange Standards Consortium continue to
work toward the development of global, platform-
independent data standards, the reality is that most
existing clinical trial data reside in multiple, inde-
pendent databases and have been collected under
many different data standards. Some older data in
both industry and academia may exist in legacy data
systems or on individual personal computers and
may not be fully integrated into currently available
institutional databases. Additionally, data for a
given product or study may reside at multiple com-
panies and sites in differing formats, for example, if
a development project was conducted in partner-
ship across different research sites or even compa-
nies. Thus, the first challenge is being able to
construct databases with data in a form that is suita-
ble for the conduct of meta-analysis. In addition,
posting of raw participant-level data in the absence
of the metadata, such as code books, data defini-
tions, protocols, or Clinical Study Reports, would be
meaningless. Supporting documentation would be
required to understand the data and mechanisms to
ensure linkage of the metadata to the raw dataset. A
consistent set of data standards and methods that
can be employed across clinical trial data from both
industry and academia is very sorely needed. Addi-
tionally, the sheer volume of potentially available
clinical data from both industry and academia
makes the process of prioritization even more
important, so that we can clean and process the
most important datasets first. A level of prioritiza-
tion and a realistic timeframe for implementation
will need to be made and understood by those who
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are calling for greater access to clinical trial data.
The real cost and time commitment, as well as the
‘opportunity cost’ for this effort in both academia
and industry, should be acknowledged and not
minimized [17]. The workload for this effort across
both sectors will require resources and funding to be
diverted from innovation and other Research and
Development (R&D) efforts. Streamlining and stan-
dardizing the approach now will enable greater
scientific productivity as we move forward into the
future. Collaborative efforts have already been
initiated to progress medical advances in neurode-
generative diseases and cancer through data sharing
and the creation of standards [18,19]. In addition to
the challenges of agreeing on data standards and
methods for constructing datasets, the decision as to
how and where to house these datasets and who
will oversee their maintenance also poses a consid-
erable challenge. Should there be a single data repo-
sitory that segments different datasets but houses
them in a standard manner, and is this feasible?
Should there be national databases which may be
required given language differences, which operate
under a common set of data standards and govern-
ance principles? Independent of where a database
resides, the additional questions of who maintains,
funds, and oversees the database will exist. Should
these be governed by a multi-stakeholder oversight
committee, or a third-party independent organiza-
tion with which stakeholders contract to curate the
data? Should this be a for-profit or a not-for-profit
organization? These and many other questions need
to be answered by the many groups now actively
engaged in discussions on data sharing.

The road ahead

The United States and European pharmaceutical
trade organizations, the Pharmaceutical Research
and Manufacturers of America, and the European
Federation of Pharmaceutical Industries and Asso-
ciations have recently outlined a set of principles for
responsible data sharing, which includes a commit-
ment by each company to a process for sharing
participant-level data [1]. While the optimal path
forward would be to work together across both
industry and academia to develop standards and
processes for sharing participant-level data, both the
logistical challenges and time pressures hinder an
immediate and harmonized approach across compa-
nies. Thus, there may well be different principles,
processes, and procedures in place for accessing data
in the near future. We believe that the goal of trans-
parency, advancing science and medicine, will only
be met once we work together to develop common
standards and practices that facilitate the ability to
conduct rigorous meta-analyses of participant-level

data across studies, both in academia and industry,
across treatments, including pharmaceuticals and
other medical solutions, and that this goal will not
be realized through independent solutions. It will
take time and resources to do this in a way that not
only allows for transparency but also for sharing.
We will have our collective ‘bumps and bruises’
along the way, and it will require a high level of
mutual respect, coordination, and collaboration by
the various stakeholders involved. However, the
potential benefits of laying down the bridges now,
in the current efforts, so that we can reach a future
that enables rigorous meta-analyses across multiple
types of studies and treatments, opens up an excit-
ing and unprecedented opportunity to advance
science and public health.
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