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Abstract

Data sharing is essential for promoting scientific discoveries and informed decision-making in clinical practice. In
2013, PhRMA/EFPIA recognised the importance of data sharing and supported initiatives to enhance clinical trial data
transparency and promote scientific advancements. However, despite these commitments, recent investigations
indicate significant scope for improvements in data sharing by the pharmaceutical industry. Drawing on a decade

of literature and policy developments, this article presents perspectives from a multidisciplinary team of researchers,
clinicians, and consumers. The focus is on policy and process updates to the PhARMA/EFPIA 2013 data sharing com-
mitments, aiming to enhance the sharing and accessibility of participant-level data, clinical study reports, protocols,
statistical analysis plans, lay summaries, and result publications from pharmaceutical industry-sponsored trials. The
proposed updates provide clear recommendations regarding which data should be shared, when it should be shared,
and under what conditions. The suggested improvements aim to develop a data sharing ecosystem that supports
science and patient-centred care. Good data sharing principles require resources, time, and commitment. Notwith-
standing these challenges, enhancing data sharing is necessary for efficient resource utilization, increased scientific
collaboration, and better decision-making for patients and healthcare professionals.

Keywords Data sharing, Pharmaceutical industry, PARMA/EFPIA, Transparency

Background

Clinical trial data sharing is vital for fostering transpar-
ency, quality, scientific advancement, reducing research
waste, and sustaining confidence in the pharmaceutical
industry. In 2013 [1], a large proportion of the industry,
through the Pharmaceutical Research and Manufacturers
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of America (PhRMA) and European Federation of
Pharmaceutical Industries and Associations (EFPIA),
endorsed a commitment to:

(1) Share participant-level data, study-level data, and
protocols from clinical trials of United States (US)
and European Union (EU) registered medicines
with qualified researchers

(2) Provide public access to clinical study reports
(CSR), at minimum synopses, from clinical trials
submitted to the Food and Drug Administration
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(FDA), European Medicines Agency (EMA), and
EU Member States

(3) Share summary result reports with clinical trial par-
ticipants

(4) Establish public web pages displaying the compa-
nies’ data sharing policies and procedures

(5) At a minimum, publish results from all phase 3 and
any clinical trial of significant medical importance

PhRMA and EFPIA members are currently at the fore-
front of data sharing commitments, surpassing academia,
and statutory requirements. However, there is still room
for further improvement and standardization of commit-
ments to enhance communication of clinical trial results
with the public, as well as to facilitate a more efficient
data sharing ecosystem.

Progress and challenges in clinical trial data
sharing

The PhRMA/EFPIA commitments marked significant
progress in providing clinical trial results to partici-
pants and the general public, as well as in establishing a
data sharing ecosystem that enriches the post-approval
evidence base through open research conducted by
independent researchers (Fig. 1) [2-7]. With 18 of the
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current top 20 pharmaceutical companies by revenue
being PARMA/EFPIA members, the commitment holds
significant weight [8]. Moreover, 15 of the top 20 com-
panies are also TransCelerate (a collaborative network
of pharmaceutical companies) members, ensuring
access to guidance on collecting trial data under stand-
ardised quality conditions from the outset [9]. However,
recent investigations indicate that over 50% of the clini-
cal trials supporting the FDA approval of 115 anticancer
medicines over the past 10 years were ineligible for par-
ticipant-level data sharing [8]. This finding includes 90%
of the clinical trials summarised in the product labels of
nivolumab, pembrolizumab, and pomalidomide—this is
concerning as these medicines currently rank in the top
10 anticancer medicines by global sales. Furthermore,
investigations indicate that much of the participant-level
data underpinning the FDA/EMA approval of COVID-
19 vaccines is currently out of scope for request and will
likely remain so for some time [3]. The above findings
underscore an urgent need for improvements in partici-
pant-level data transparency, especially for pivotal medi-
cines with significant medical importance.

Since 2013, policies and recommendations for sharing
specific data elements have been developed by various
organizations, including the FDA, EMA, Health Canada,

Potential impacts of data sharing
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World Health Organization (WHO), US National Insti-
tutes of Health (NIH), Institute of Medicine (now the
National Academy of Medicine), White House Office of
Science and Technology Policy, International Commit-
tee of Medical Journal Editors (ICMJE), Bill and Melinda
Gates Foundation, Wellcome Trust, and the GO FAIR
Initiative, among others, highlighting significant devel-
opments in the data sharing landscape [10-23]. Despite
these developments, the 2013 PARMA/EFPIA principles
still serve as a significant point of reference within the
data sharing policy web pages of many pharmaceutical
companies [1].

Enhancing data sharing practices

Drawing on a decade of literature and policy develop-
ments, this article presents perspectives from a mul-
tidisciplinary team of authors, including researchers,
clinicians, and consumers. The article works towards
proposing evidence-based recommendations for poten-
tial updates to the pharmaceutical industry data sharing
principles established in 2013. Our primary aim was to
review the current literature to identify and highlight
feasible, urgent next steps for enhancing the data shar-
ing ecosystem and for promoting harmonised data shar-
ing practices among companies. We have formulated
these recommendations based on current literature and
reported experiences. However, we acknowledge that
they may not address all the challenges at hand, and con-
tinued progress will still be necessary.

Table 1 presents our recommended updates, which
aim to enhance existing principles, promote harmonised
data sharing practices, and establish clearer guidelines
regarding which data should be shared, when it should
be shared, and under what conditions. The goal is to fos-
ter the data sharing ecosystem [24, 25]. Exemplifying the
feasibility of the recommendations presented in Table 1,
most are currently implemented in a fragmented manner
across companies. While the primary focus of this manu-
script is on pharmaceutical industry data sharing prac-
tices, the perspectives are also relevant to non-industry
trial sponsors and investigator-initiated trials. Addition-
ally, this manuscript is expected to be particularly valu-
able for smaller pharmaceutical companies that have less
established data sharing practices [24]. Below, we outline
the key literature and policy developments justifying our
recommendations.

Participant-level data sharing

Transparent sharing of participant-level data facilitates
novel secondary analyses, avoids unnecessary study
duplication, and informs future trial design [2-7]. Par-
ticipant-level data from clinical trials of newer medicines
are vital as they are the centrepiece of safety and efficacy
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for these medicines [3, 26]. The EMA has indicated that
they will implement future policies to promote partici-
pant-level data sharing [27], albeit, no US or EU regula-
tions currently mandate participant-level data sharing
from industry-sponsored medicine trials.

Nonetheless, most large pharmaceutical companies
have processes to share participant-level data [8]. How-
ever, recent research indicates that approximately 50% of
participant-level data supporting newly registered medi-
cines are not eligible (i.e., in scope) for request [3, 8, 28,
29]. Specific trials are often deemed ineligible for sharing
due to ongoing follow-up, extended embargos, require-
ments for both EMA and FDA approval, and issues
related to the need for explicit informed consent from
study participants [3, 8, 28, 29]. To expand data sharing,
research suggests that participant-level data from any
clinical trial underpinning a product label or submitted
to the FDA or EMA for drug approval should be imme-
diately eligible for sharing [3, 8]. Sharing this participant-
level data should not be restricted by the clinical trial
having long-term follow-up. While long-term follow-up
is crucial to understanding longer-term safety and effi-
cacy, it should not prevent the sharing of result data that
are responsible for the medicines approval [3, 8]. Phar-
maceutical companies should also facilitate the sharing
of clinical trials that do not directly support medicine
approvals, within a well-defined timeframe after the
primary results are completed or published to reduce
research waste [3, 8].

Decisions on the legitimacy of independent data
requests, including the hypotheses tested, the research
rationale, the analysis plan, the publication plan, and the
qualifications of the research team, should be made by
independent scientific review panels [21]. To facilitate
these review processes, it is important to establish mech-
anisms that provide training to independent individuals,
enabling them to develop a deep understanding of the
technical, legal, and scientific aspects required to assess
data requests [30, 31]. The objective is to establish a
pool of independent reviewers, enabling pharmaceutical
companies to limit their role to simply determining the
sharing eligibility of the requested participant-level data.
Towards this, pharmaceutical companies should be aim-
ing to maintain up-to-date, publicly accessible registers
documenting the sharing eligibility of their clinical trials
[10]. This should include a specific indication of clinical
trials that are ineligible, along with clear reasons outlin-
ing why and when trials will become eligible. Among
the various reasons for ineligibility, consent form issues
have been identified as a major concern. To this issue,
company web pages should provide clear information on
updated consenting procedures, along with consent form
examples [10].
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Table 1 Recommendations for updating data sharing policies to address emerging policy and research developments from the past

decade

Summary of 2013 PhRMA/EFPIA principles

Recommended updates to the principles

Participant-level data sharing with researchers

- Pharmaceutical companies commit to sharing with qualified researchers’
patient-level data from clinical trials for medicines and indications approved
in the US and EU.

« Each company will establish a scientific review board who are not employ-
ees of the company.

- Data requests will be evaluated against a description of the data being
requested, hypothesis being tested, research rationale, analysis plan,
publication and posting plan, qualifications and experience of the team,
and a description of conflicts of interest, including potential competitive use
of the data and the source of any research funding.

- Companies will implement a system to provide applicable data and proto-
cols to help facilitate the research.

Sharing of clinical study reports

- To help patients and healthcare professionals understand the results
of clinical trials and the evidence used to approve a new medicine (US and EU),
pharmaceutical companies will make publicly available, at a minimum,
the synopses of CSRs for clinical trials.

- Companies will evaluate requests for full CSRs.

Sharing of protocols and statistical analysis plans

- Pharmaceutical companies commit to sharing with qualified researchers’
protocols from clinical trials for medicines and indications approved in the US
and EU.

Sharing results with trial participants

«To help inform and educate patients about the clinical trials in which they
participate, pharmaceutical companies will work with regulators to adopt
mechanisms for providing a factual summary of clinical trial results to research
participants.

Publishing clinical trial results

« All clinical trials should be considered for publication irrespective
of whether the results were positive or negative. At a minimum, results
from all phase 3 trials and any trial results of significant importance should be
published.

Public data sharing policies

- Companies following the 2013 PhRMA/EFPIA Principles for Responsible
Clinical Trial Data Sharing will certify on a publicly available website that they
have established policies and procedures to implement these data sharing
commitments.

1. Participant-level data from any clinical trial result submitted to support drug
approvals should be eligible for sharing (irrespective of continuing follow-up).
Companies should endeavour to facilitate the sharing of clinical trials not directly
supporting medicine approvals within a clearly defined timeframe of primary
result completion/publication.

2. Companies should aim to only assess if trials are in scope for participant-level
data sharing. All decisions on the legitimacy of a data request should be evalu-
ated by an independent scientific review panel.

3. Companies should outline the date on which their trial consent procedures
were last updated and provide an example form to avoid issues with future data
sharing.

4. Companies should maintain public lists of sponsored trials that are eligible/
ineligible for participant-level data sharing.

5. Where possible, companies should provide full CSRs, data dictionaries, data
derivation documents, protocols, SAPs, and anonymisation guides with requests
to help facilitate valid secondary research.

1. While initiatives to share result synopses are admirable, given the extent

of extra clinical information and detail contained in CSRs, full CSRs from all clini-
cal trials submitted to support medicine approvals should be publicly available
for download.

2. Subsequent versions of CSRs should be made available when prepared.

3. Both the FDA and EMA have acknowledged resource difficulties in disseminat-
ing CSRs; thus, it is likely companies need to engage in processes that facilitate
public downloads.

1. Companies need to make SAPs and protocols of all published clinical trials
publicly available, and consideration should be given to sharing within 6 months
of enrolling the first participant.

2. Updated versions of SAPs and protocols should be available when prepared.

1. All trial participants should be provided a lay summary reporting trial results
within 12 months of primary outcome completion. These lay summaries should
also be made publicly available at that time.

2. Subsequent summaries should be prepared for follow-up outcomes.

3. Study protocols should include plans for lay summaries.

1. All clinical trials must have result summaries published to the trials registry
site within 12 months of the primary outcome completion, with efforts to make
a scientific journal publication available within the same timeframe.

2. Result summaries and scientific journal publications should occur for follow-
up outcomes.

3. Publishing of clinical trial results should occur regardless of study outcomes
or phase.

4. Study protocols should include plans for publications.

1. Towards harmonising terminologies and processes, companies should have
public data sharing policies providing precise and detailed information on poli-
cies and procedures (including web links for access) to sharing participant-level
data, full CSRs, protocol/SAPs, lay summaries, CSR synopses, reporting of results
on clinical trial registries, and scientific journal publications.

2. Policies should be written with subheadings and numbered criteria, providing
clear information on what data will be shared, when, and under what conditions
for each data item.

3.To facilitate cross-referencing between documents, clinical trial registration

and internal trial numbers/names should be included in all publications, product
information leaflets, participant-level data, CSRs, protocols/SAPs, and lay summaries.

CSRs Clinical study reports, EFPIA European Federation of Pharmaceutical Industries and Associations, EMA European Medicines Agency, EU European Union, FDA Food
and Drug Administration, PhARMA Pharmaceutical Research and Manufacturers of America, US United States



Modi et al. BMC Medicine (2023) 21:400

Data protection and security must be a top priority
for all parties, including the requestor [32]. Participant-
level data sharing typically takes place on platforms
requiring rigorous assessment of the requesting teams’
qualifications [8, 21]. Researchers often obtain access to
data in a secure, password-protected research environ-
ment from which data cannot be downloaded locally
[21]. The procedures for anonymising data should align
with the level of protection required. Procedures that
redact key information (such as survival and adverse
event data) for secondary research should be evaluated
for appropriateness and necessity [21, 32]. Furthermore,
to facilitate the valid use of participant-level data, com-
panies should enhance the findability and accessibility
of clinical study reports, annotated case report forms,
data dictionaries, data derivation documents, protocols,
statistical analysis plans, and anonymisation guides.
Such transparency, as highlighted by the FAIR (Find-
able, Accessible, Interoperable, and Reusable) data prin-
ciples, is essential for enabling independent researchers
to create detailed data requests and verify their data
preparation processes when undertaking participant-
level data analyses [10, 33, 34].

Independent researchers should also be committed to
publishing their analyses, sharing code for reproducibil-
ity, maintaining data confidentiality, not disclosing data
to unauthorised parties, and not attempting to re-identify
study participants [1, 35]. Acknowledgements to data
contributors and original investigators should be made
in all secondary data use publications, and researchers
should recognise that original investigator contributions
may warrant authorship on new work [36].

Sharing of clinical study reports

CSRs are standardised documents that contain detailed
information (often>1000 pages) on study designs and
study-level results from clinical trials, providing vastly
more detail than either clinical trial result synopses or
publications [37-40]. Given their comprehensive and
high-quality nature, CSRs are a valuable resource for
research, especially for meta- and patient-level data anal-
yses. Furthermore, they can aid healthcare providers in
making informed decisions for at-risk individuals—which
can be particularly important for understanding toxicity
likelihoods with newer medicines [38, 41, 42].

CSRs are often prepared as supporting documents for
medicine submissions to approval and reimbursement
bodies. CSR transparency has been acknowledged by the
EMA, Health Canada, and the FDA as a mechanism to
support public trust in regulatory processes [17, 18, 41,
43]. Both the EMA and Health Canada have regulations
stating that they will publicly share CSRs submitted to
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them that support medicine approval decisions [18, 43].
However, resource difficulties have hindered the EMA
in disseminating CSRs, and they have not been doing
so since 2018 [17, 43]. Meanwhile, the FDA has no CSR
sharing policy and instead encourages sponsors to vol-
untarily disclose such information due to the logistic
challenges it would face in implementing such a process
[17, 43].

While initiatives to publicly share result synopses and
publications are commendable, our evaluations suggest
that full CSRs from all clinical trials submitted to support
medicine approvals should be publicly available for direct
download, irrespective of whether the trial has continu-
ing follow-up. Additionally, subsequent versions of CSRs
should be made available as they are prepared, as new
reports are often created for later data cuts. Given that
there are functionalities to upload supporting documents
(such as CSRs) on clinical trial registration websites [15,
44], this could be a future option for voluntary disclosure.
Furthermore, while ensuring patient anonymity is criti-
cal, companies should not endorse the practice of over-
redaction in their CSR anonymisation processes [45-47].

Sharing of protocols and statistical analysis plans
Statistical analysis plans (SAPs) and protocols are essen-
tial resources for cross-referencing planned analyses
and reporting of outcome/adverse event measures from
clinical trials [48]. They also provide researchers with
a thorough understanding of the data gathered during
a clinical trial, facilitating the design of secondary data
analyses [19].

The ICMJE recommends that SAPs and protocols
should be reviewed when evaluating journal submis-
sions and be made publicly available upon publication
[20]. Similarly, NIH regulations (effective from 2017)
indicate that SAPs and protocols should be publicly
available at the time of publishing summary results [11,
14]. Notably, in 2020, both Moderna and Pfizer released
detailed protocols for their COVID-19 vaccine trials,
well before publishing the results [49]. We propose that
companies should publicly share SAPs and protocols for
all published clinical trials and consider sharing them
within 6 months of enrolling the first participant. Func-
tionalities to upload SAP and protocol documents are
available on clinical trial registries [15, 44]. Subsequent
versions of SAPs and protocols should be made avail-
able when prepared (i.e., updates occur). Data manage-
ment and data sharing plans should be outlined in SAPs
and protocols [50].

For secondary analyses of shared data, academic insti-
tutions and data sharing platforms should have public
processes for documenting approved SAPs and requests.
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Sharing results with trial participants

Lay summary documents (or plain language summaries)
are reports that convey clinical trial results in a simplified
format for study participants and the general public [51,
52]. Sharing of such documents is recognised by regula-
tors and companies as a mechanism to enhance public
trust in medicines [52-54]. The Declaration of Helsinki
(2013) mandates that all participants ‘should be given the
option of being informed about the general outcome and
results of the study [55]’

Companies should meet the lay summary require-
ments of the European Union Clinical Trials Regulation
(EU CTR) 536/2014 (effective January 2022) [16, 54]. The
regulation states, and we support, that all clinical trial
participants should be provided a lay summary reporting
the results of the clinical trial within 12 months of pri-
mary outcome completion [16, 54]. Subsequent summa-
ries should be prepared for collected follow-up data. EU
CTR indicates all lay summaries should be made publicly
available. Towards best practices, preparation, and dis-
semination plans for lay summaries should be included in
study protocols [52].

Publishing clinical trial results

The Declaration of Helsinki (2013) mandates that results
from human studies should be made publicly available
[55]. US and EU regulations now require the publishing
of clinical trial result summaries to ClinicalTrials.gov
and the Clinical Trial Information System, respectively,
within 12 months of primary outcome completion [13,
14, 56]. Requests have also been made to make scientific
journal publications available in the same timeframe [22].
We propose that the dissemination of result publications
should not depend on clinical trial outcome or phase [22]
and should cover all follow-up data. Furthermore, con-
sistency of results presentations between publications,
regulatory evaluations, and product information leaflets
should be ensured [57].

Public data sharing policies

Pharmaceutical companies should have publicly avail-
able web pages detailing their data sharing policies, pro-
cedures, and commitments [1]. Detailed public policy
information has been linked to improved clinical trial
transparency [8, 24, 28, 58]. Table 1 outlines our per-
spectives on essential policy updates for data sharing
based on emerging literature over the past decade. To
implement these updates, companies should establish
clear public policies for sharing participant-level data,
full CSRs, protocol/SAPs, lay summaries, CSR synopses,
reporting of results on clinical trial registries, and journal
publications [19]. These are among the critical domains
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of data sharing advocated by the (now) National Acad-
emy of Medicine [19].

We recommend that data sharing policies should be
written in a standardised format, including sub-headings
for each data item, with numbered criteria for easy ref-
erencing by independent scientific review panels. Public
registers of data sharing requests and decisions should
be kept up-to-date [21]. Additionally, companies should
have a register of their clinical trials that are eligible for
data sharing and those that are not [10]. The register
should specify the eligibility criteria and procedures for
accessing participant-level data, full CSR, protocol/SAPs,
lay summary, CSR synopsis, reporting of results on clini-
cal trial registries, and scientific journal publications for
every clinical trial [10, 19].

To facilitate cross-referencing and linkage between
documents, company processes should aim to include
both clinical trial registration numbers and internal trial
numbers/names in all publications, product informa-
tion leaflets, participant-level data, CSRs, protocols/
SAPs, and lay summaries [10, 59]. This cross-referencing
between documents is currently undertaken poorly by
most companies.

Future directions

While the primary aim of the article was to highlight
feasible, urgent next steps for enhancing the data shar-
ing ecosystem, we acknowledge that continued progress
will still be necessary even if all the recommendations
put forward are adopted. Looking ahead, the clinical
trial data sharing landscape holds tremendous potential
for fostering new scientific discoveries and informing
decision-making [60—63]. Notably, Vivli alone as a partic-
ipant-level data sharing platform has facilitated the pub-
lication of over 180 research works over the past 5 years,
an output that has increased from 2 manuscripts in 2019
to 85 in 2022 [64]. However, to fully realise the potential
impact of the data sharing ecosystem, it will be important
for all clinical trial sponsors and investigators, including
non-industry trial sponsors, to take significant steps in
improving standards.

It is acknowledged that at present the data sharing
landscape is fragmented in many aspects [65]. In the
future, there is hope for better utilization of public clini-
cal trial registries as valuable resources for prospectively
acknowledging the sharing eligibility of participant-level
data, as well as facilitating public access to CSRs, proto-
col/SAPs, lay summaries, result publications, annotated
case report forms, data dictionaries, data derivation
documents, and anonymization guides [66—68]. At pre-
sent the reporting and accessibility of these documents is
somewhat disparate between companies, and the sharing
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eligibility of participant-level data for specific clinical tri-
als is often not outlined prospectively.

Another consideration is the potential to centralise or
transition participant-level data sharing to more open-
access models. Undoubtedly, needing to access different
platforms/servers (e.g. CSDR [69] and Vivli [70]) is a lim-
iter to the effectiveness of undertaking participant-level
data meta-analyses for investigations involving multiple
companies. Considerations should be given to whether
more open models, could facilitate crowd-sourced
insights as well as minimising administrative burdens.
Nonetheless, even with such a system, there is still a need
for mechanisms that ensure the quality of outputs.

To enhance data sharing practices, there is a need for
better methods to assess and distinguish between good
and bad data sharers. A valuable step towards achieving
this would be the implementation of improved meta-
metrics on clinical trial data sharing. Currently, the best
option for comparing the transparency practices of phar-
maceutical companies is “The Good Pharma Scorecard’
[71]; however, it primarily ranks policies rather than
comparing the outputs and performances of the com-
panies. It is suggested that “The Good Pharma Score-
card’ could be significantly enhanced by incorporating
insights into meta-metrics such as the total number of
data requests received, the number of approved requests,
and the number of citable public outputs facilitated for
each company. This would offer a more comprehensive
and transparent evaluation of data sharing efforts, ena-
bling better recognition of companies with commendable
metrics, and encouraging others to meet the standards of
their competitors.

Conclusions

Data sharing plays a vital role in fostering scientific pro-
gress and supporting well-informed decisions in clinical
practice. Table 1 presents policy and process updates that
are our perspectives—as based on the literature—to the
next steps to enhance accessibility and transparency of
participant-level data, CSRs, protocol/SAPs, lay summa-
ries, and result publications from clinical trials. Imple-
menting these principles will require resources, time, and
commitment, and we acknowledge that new issues and
areas for improvement may arise [72-74]. Nonetheless,
these achievable suggestions aim to facilitate the develop-
ment of a data sharing ecosystem that prioritises science
and patient-centred care. Meeting these commitments is
in the best interest of all institutions involved in clinical
trials, including companies, universities, PARMA/EFPIA,
medical societies, advocacy groups, regulators, funders,
and journals, because the ultimate goal is to ensure effi-
cient resource utilization, foster scientific advancement,
and facilitate the best decisions for patients.
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