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ABSTRACT

Objective Clinical trial data sharing has the potential

to accelerate scientific progress, answer new lines of
scientific inquiry, support reproducibility and prevent
redundancy. Vivli, a non-profit organisation, operates a
global platform for sharing of individual participant-level
trial data and associated documents. Sharing of these data
collected from each trial participant enables combining

of these data to drive new scientific insights or assess
reproducibility—not possible with the aggregate or
summary data tables historically made available. We report
on our initial experience including key metrics, lessons
learned and how we see our role in the data sharing
ecosystem. We also describe how Vivli is addressing the
needs of the COVID-19 challenge through a new dedicated
portal that provides a direct search function for COVID-19
studies, availability for fast-tracked request review and
data sharing.

Data summary The Vivli platform was established in
2018 and has partnered with 28 diverse members from
industry, academic institutions, government platforms and
non-profit foundations. Currently, 5400 trials representing
3.6 million participants are shared on the platform. From
July 2018 to September 2020, Vivli received 201 requests.
To date, 106 of 201 requests received approval, 5 have
been declined, 27 withdrew and 27 are in the revision
stage.

Conclusions The pandemic has only magnified the
necessity for data sharing. If most data are shared and in a
manner that allows interoperability, then we have hope of
moving towards a cohesive scientific understanding more
quickly not only for COVID-19 but also for all diseases.
Conversely, if only isolated pockets of data are shared
then society loses the opportunity to close vital gaps in
our understanding of this rapidly evolving epidemic. This
current challenge serves to highlight the value of data
sharing platforms—critical enablers that help researchers
build on prior knowledge.

OBJECTIVE

In recent years, journal editors,' funders® and
others® have promoted policies to encourage
reuse and sharing of individual participant-
level trial data (IPD) the vast majority of
which is never made available. As the world is
currently experiencing a rare event that has
caused nearly all of science to pivot towards
one singular shared goal—finding a treatment
or vaccine for COVID-19—the necessity for

sharing data has never been greater. Unlike
chronic diseases, for COVID-19 trials that
are conducted in a condensed time period
if the majority of data generators share their
data rapidly, they may be integrated into the
cohesive model of scientific understanding.
Conversely, if only limited or isolated pockets
of data are shared, or there are significant
delays in the sharing of key COVID-19 data-
sets, then society loses the opportunity to
close vital gaps in our medical understanding
of this rapidly evolving disease challenge. To
promote access and lower barriers to entry
Vivli, the global data sharing platform was
established in 2018"° and our partners have
waived all fees to share, archive, anonymise
and access studies for COVID-19 during this
time of urgent, global, medical need.

There are currently a number of clin-
ical trial data sharing platforms that serve
specific constituencies”™; however, many of
these remain disconnected from each other
thereby creating a fragmented ecosystem.
Launched in July 2018, the Vivli platform
facilitates data sharing of clinical trials on
any condition from any country, funder or
investigator with a broader vision to link
data from existing sharing communities
and platforms (eg, NHLBI-NIH BIOLINCC,
Project Datasphere, Yale-YODA partnership
with Janssen and others). Vivli’s mission is to
enable and support researchers who commit
in their attestation to ICMJE’s Data Sharing
Statement for Clinical Trials to sharing their
participant-level data, as well as industry
members who are committed to sharing
completed clinical trials results and others
whose funders mandate sharing.

Vivli currently provides access to more than
5400 trials representing 3.6million partici-
pants contributed from a diverse group of 28
data contributors (represented by 17 industry,
9 academic institution/non-profit founda-
tions and 2 government platforms and listed
here  https://vivli.org/members/ourmem-
bers/) and has continued to grow rapidly
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since our launch in 2018. The Vivli platform is operated by
a non-profit organisation that acts as a neutral convener
with transparent governance to balance the diverse inter-
ests of multiple stakeholders. In the ecosystem of data
sharing platforms, there is a variation of implementation
approaches with some platforms and repositories utilising
an ‘open access’ or ‘open data’ approach—meaning that
data are typically available via download on signing of a
legal use agreement. Other platforms such as Vivli offer
a ‘managed access’ or ‘gatekeeper’ model whereby addi-
tional requirements are needed for data access including
submission of a research proposal and either an inde-
pendent review panel (such as the Wellcome Trust who
serves as the Vivli secretariat to evaluate requests) as well
as other review committees make a decision on each
research proposal based on transparent criteria. Those
that contribute the data are required to render the data
anonymised prior to submission. To tip the culture of data
sharing and encourage the broadest participation within
the clinical research community (industry, academia and
non-profit foundations), Vivli supports a range of data
access approaches from fully downloadable data to data
that is highly restricted and accessible only in a secure
environment. Early data contributors played a major
role in Vivli’s momentum and continue to be involved in
Vivli’s ongoing governance through a standing Steering
Committee. We discuss the potential of data sharing plat-
forms, its impact on researchers and also reflect on the
lessons learnt on the journey towards a sustainable data
sharing platform. We report here on Vivli’s first 2 years
of experience. Building on that experience, we recently
launched a COVID-19 portal in which COVID-19 trials
are being fast-tracked onto the Vivli platform with dedi-
cated search and availability for expedited request review.

Since its launch, Vivli has

» Demonstrated a non-profit business model through
which costs are sustainably covered.

» Created a collaborative group of diverse data contrib-
utors who participate in the governance and prioriti-
sation of data sharing features.

» Established a harmonised data request and provi-
sioning process with common agreements and the
option for an independent review of requests.

» Enabled datasets to be combined and accessed from
multiple sources in ways not previously possible, by
connecting with existing platforms (such as the YODA
Project,6 ImmPort® and NHLBI’s BioLINCC)" and
enabling the combination from diverse data sources
(academic, large pharma, NIH and small biotech).

Data access process

With this disease-agnostic platform, the scientific commu-
nity can discover, access and analyse participant-level data
from completed trials through an online request process
with user support for both data contributors and data
requesters. A request for data must include a proposal
that includes the scientific hypothesis underlying the data

request as well as minimum requirements for statistical
skills among the research team. A standard data use agree-
ment provides access for 1year and obligates researchers
to disclose the results from their analyses publicly. Most
requesters do not pay a fee for the first year after which
a nominal fee is required to maintain continued access
to the secure research environment. Data contributors
choose whether their data are accessed via download
or provisioned into a secure research environment. If
access is provided in a secure research environment,
the research team enters a user-friendly remote desktop
area complete with a full suite of analytical tools (eg,
SAS, STATA, R Studio and so on). Vivli data contributors
declare transparent criteria for access to data, standard
review criteria, any exceptions to these criteria and when
their data would be available for sharing are available on
the Vivli website. If a request is not approved, then the
reason for non-approval is made public. Figure 1 illus-
trates the Vivli request process.

Data access metrics

Atthe time of this writing, there are 201 submitted requests
(see figure 2 depicting cumulative requests submitted
over the last 2years), with 80 requests (39.8%) that have
had all data provided to the requester. Of the 201 total
requests, 51 (25.4%) requested data from more than one
data contributor whereas 150 (74.6%) requested data
from one data contributor only. Requests range from 1
to 148 studies (median of 2 trials and a mean of 7 studies
requested per proposal). Of the 28 Vivli data contribu-
tors, 19 have received at least one request for data. To
date, 106 of the 201 requesting teams have received
approval, 5 have been declined, 27 withdrew and 27 are
in the revision stage. Eighty-four requests have completed
the execution of the data use agreement. Data use agree-
ments have been signed by requesters from 18 countries,
a sign of the global interest in the data available on Vivli.
The eighty fulfilled requests represent data from approx-
imately 272000 trial participants. Nine publications have
resulted in the areas of oncology, dermatology and cardi-
ology and a number are currently in progress.

Among the 5446 studies listed for sharing, 20.8%
have been requested (1136 studies). Twenty-five of these
studies are requested most frequently (five or more
times). The breakdown of these 25 ‘frequently-requested
studies’ is as follows: 12 rheumatoid arthritis studies; 4
ulcerative colitis/Crohn’s disease studies; 5 oncology
studies; 1 COVID-19 study; 1 type 2 diabetes study and 1
cardiovascular study.

Table 1 outlines the 18 subject areas of the submitted
requests ranging from cardiovascular to vaccines, which
indicates the breadth of interest in Vivli data. Methods
and tool development requests as well as training
proposals are combined under the ‘methods’ subject
area. Most requests addressed either new questions
surrounding treatment effectiveness or were designed to
conduct participant-level meta-analysis rather than trying
to confirm or reproduce prior analyses.
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Figure 1 Vivli Platform Request Process: illustrates the process for a researcher wishing to access IPD via Vivli. If a researcher
wishes to submit a request, then they must complete a data request form. Data Requests may be reviewed by an Approving
Entity. If approved, the Data Package consisting of the requested IPD and supporting material is provided and the requester
signs a Data Use Agreement. The data are made available within a secure research environment or may.

Insights gained

The key challenges can be divided into those primarily
affecting data contributors and those affecting
requesters. Many data contributors face similar chal-
lenges including the sharing of imaging data and very
large datasets, anonymisation of data (arduous and
resource intense) and constraints surrounding the
sharing of rare disease data. Data requesters have voiced
challenges that the data formats they encounter are
at times heterogeneous or non-standard; they wished
that they had increased access to additional informa-
tion during the request process (eg, protocols, data

dictionaries or clinical study reports) and the lengthy
time from request to data access at times.

Key insights we have gained include

» Understanding that as an independent non-profit
organisation that manages a platform, we do not
directly incentivise data sharing but we have a key
role in enabling the implementation of incentives
(eg, appropriate integration of digital object identi-
fiers, governance of secondary datasets, training and
provision of resources); it is the broader research
ecosystem of funders, academia and publishers who
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Figure 2 Number of submitted requests from August 2018 to September 2020.
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Table 1 Proposals submitted by subject area
Type Requests (n)
Cardiovascular 25
Dermatology 7
Endocrinology 6
Gastroenterology 7
Gynaecology 1
Haemotology 2
Immunology 2
Infectious disease 3
Methods 11
Nephrology 1
Nephrology 22
Oncology 48
Orthopaedics 5
Psychiatry 14
Pulmonary 17
Rheumatology 27
Urology 1
Vaccines 2
Total 201

hold the crucial levers to reward investigators for
sharing data for the public good. A future goal is
to work with key funders synergistically to associate
a researcher’s role via their ORCID ID to a shared
dataset thereby more directly linking data sharing
with career progression.

» To facilitate data sharing, we realised that maxim-
ising flexibility for our data contributors in the
area of data governance to the extent possible was
important to lower the barriers for participation.
For example contributors are able to maintain their
own review processes (if a review is necessary to
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access data). All data contributors publicly declare
their criteria for sharing via a webpage on the Vivli
platform. Harmonisation is required when neces-
sary for the user experience. For instance, Vivli uses
a single intake form for the scientific proposal and
harmonised legal agreements have been essential to
streamlining the overall process.

» Access to IPD requires more advocacy and we are
just beginning to see an increase in demand for this
type of data from a growing number of researchers.
As more datasets accumulate in the Vivli repository
enriching various disease areas, the ability to leverage
‘big data insights’ through combining multiple
studies and pooling analyses to answer specific scien-
tific questions steadily increases. Ultimately using
IPD over summary-level data (or aggregate data) to
conduct systematic reviews or meta-analyses allows
for more powerful analyses such as new subgroup
analyses and use of more diverse analytic methods
but does require a greater resource commitment''
Vivli is starting to see original publications based on
IPD sharing emanate out of this work and a number
are in the pipeline.

CONCLUSION

Vivlidepends on and fosters the collaboration of funders,
sponsors, clinical trialists, secondary data researchers
and, ultimately, trial participants in sustaining a func-
tioning data sharing ecosystem (table 2). As commen-
tators have noted, there continue to be challenges to
clinical trial data sharing12 but the combined experi-
ence of Vivli and other platforms*'’ demonstrates that
the first-order governance and technical challenges
have been solved. The focus can now shift to achieving
additional efficiencies in costs and processes, in facili-
tating best practices for data reuse and in tipping the
academic clinical trial culture towards data sharing as
a community norm. Vivli continues to partner with and
bridge to other data sharing platforms as a collaborative

Table 2 Vivli data sharing platform’s role in the data sharing ecosystem

Stakeholder Stakeholder role

Vivli’s complementary role

Non-profit funder
make data available

Academic researcher Sharing and accessing data

For-profit funder
to researchers

Research participant Participates in trials

Clinical trialists and Conducts trials and/or conducts

researchers

Journals and publishers
secondary analyses of clinical trials

Funds trials and supports grantees to

Sponsor trials and makes data accessible

secondary research on clinical trial data
Publishes findings from clinical trials and

Offers non-profit funders a mechanism for their
grantees to share data beyond the grant period

Provision of metrics and digital object identifiers to
measure open science behaviours in future grant-
making decisions

Offers for-profit sponsors a managed-access
mechanism for sharing their trials

Safeguards participant privacy while maximising the
benefit of their contribution

Provides a mechanism for data access, long-term
archiving and data reuse

Provides a controlled-access mechanism for journals
and publishers that require clinical trial data to be
shared
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hub for major stakeholders to advance clinical trial
data sharing and as an enabler of data sharing during
a time of global public emergency. In conclusion, as
COVID-19 is now a global pandemic with significant
complexity and myriad unanswered questions, our goal
is to encourage and support clinical researchers to join
in this historic opportunity to share and facilitate access
to clinical research data as rapidly as possible.
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