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Preface

Sharing data generated through the conduct of clinical trials offers
the promise of placing evidence about the safety and efficacy of thera-
pies and clinical interventions on a firmer basis and enhancing the bene-
fits of clinical trials. Ultimately, such data sharing—if carried out
appropriately—could lead to improved clinical care and greater public
trust in clinical research and health care. However, recommending strat-
egies for how clinical trial data could be shared responsibly is a difficult
process—many stakeholders have valid interests that sometimes are not
aligned; different models and approaches have been proposed or tried;
and proposing an approach that works for the wide range of clinical trials
may be daunting. Undergirding any discussion of possibilities and needs
for clinical trial data sharing is a fundamental philosophical question: To
whom ought the benefits of the data belong, and, accordingly, where lies
the presumption as to whether data ought to be shared?

The Institute of Medicine (IOM) has assembled a committee with in-
terdisciplinary expertise and a wide range of backgrounds to study how
data from clinical trials might best be shared. The fulfillment of the
committee’s task requires careful gathering of evidence and listening to
and understanding different viewpoints. We plan to learn from what has
already been proposed and tried.

As the committee is charged in its statement of task, this document is
designed as a framework for discussion. This framework is being re-
leased to stimulate reactions and comments from stakeholders and the
public. In addition to seeking comments generally, we also have posed
several specific questions for which feedback and suggestions would be
particularly useful as we move our deliberations forward. Although we
welcome comments at any time throughout the study process, comments
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X PREFACE

on the issues raised in this framework document would be most helpful if
received by March 24, 2014. At this early stage in our work, we have
reached no conclusions. As all [OM committees are called to do, we ap-
proach our charge with minds open to sound evidence and convincing
arguments, and we look forward to hearing them.

This document would not have been possible without the dedicated
and skilled work of IOM staff, including Anne B. Claiborne, LeighAnne
Olsen, Rebecca N. Lenzi, Michelle Mancher, Rachel Kirkland, Barret J.
Zimmermann, and Andrew M. Pope, whom the committee gratefully
acknowledges and thanks.

Bernard Lo, Chair
Committee on Strategies for Responsible
Sharing of Clinical Trial Data
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Discussion Framework for Clinical
Trial Data Sharing

CONTEXT OF STUDY

Clinical trials are crucial to determining the safety of medical inter-
ventions and their ability to achieve particular health outcomes. Clinical
trials are required by regulatory authorities around the world before a
new medical product can be brought to market, or before a new indica-
tion, formulation, or target population can be approved for an interven-
tion already on the market (ICH, 1995). After a product’s introduction,
additional clinical trials are commonly conducted by industry, govern-
ment, and academia to further define the relative safety and efficacy (or
effectiveness) of the product. Clinical trials are also used to study inter-
ventions that do not involve regulated medical products, for example,
surgical techniques, behavioral interventions, or studies designed to im-
prove disease management practice (Califf, 2013).

Vast amounts of data are generated over the course of a clinical trial.
These data are held by the sponsors conducting the clinical trial, and in
some instances, by participants or their advocates (Drazen, 2002; Terry
and Terry, 2011). Depending on the regulatory jurisdiction, data might or
might not be shared or made available to the public for secondary uses.
Shared data might include both summary data and individual patient
data. In the United States, if a sponsor is seeking regulatory approval,
data are shared in confidence with regulators.' Select study data might
also be made available to individual researchers on a case by case basis
upon request, or could be made publicly available, usually at the

'However, in the European Union, the European Medicines Agency (EMA) has under-
taken regulatory action to share anonymized clinical trial data with external requestors.
The EMA’s data sharing initiative is described on p. 32.

1

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/18610

Discussion Framework for Clinical Trial Data Sharing: Guiding Principles, Elements, and Activities

2 DISCUSSION FRAMEWORK FOR CLINICAL TRIAL DATA SHARING

summary level, for example, through publication in a peer-reviewed
journal or through publicly accessible clinical trial registration sites (e.g.,
ClinicalTrials.gov). Other data, however, remain largely unavailable to
outside researchers and the public, including data found in analyzable
data sets, clinical study reports (CSRs), and individual participant data
(IPD) that, if accessible, could facilitate new analyses and a deeper un-
derstanding of a particular therapy or condition (Doshi et al., 2013;
Goldacre, 2012; Gordon et al., 2013; Rawlins, 2012). Increased sharing
of IPD, in particular, could facilitate activities such as independent rea-
nalysis of trial results, addressing concerns about publication bias,” char-
acterizing trial outcomes by subgroups, considering additional questions
beyond the original trial hypotheses, carrying out meta-analysis for sys-
tematic reviews, and facilitating hypothesis generation and additional
research to develop new therapies (Doshi et al., 2012; 1OM, 2013;
McGauran et al., 2010; Ross et al., 2012).

The data sharing movement has gained substantial momentum dur-
ing the last decade, in both the clinical trial and larger scientific commu-
nities (Boulton et al., 2011; Royal Society, 2012). A cultural change has
occurred in which the conversation around data sharing has moved from
whether it should happen to how it can be carried out (IOM, 2013). To
that end, a large number of people and organizations involved in clinical
trials have endorsed principles promoting, in their view, responsible
sharing of clinical trial data (Loder, 2013). Prominent examples include
the joint statement from funders of health research data, the AllTrials
campaign, and the Pharmaceutical Research and Manufacturers of
America (PARMA) and European Federation of Pharmaceutical Indus-
tries and Associations (EFPIA) principles (AllTrials, 2013; PARMA and
EFPIA, 2013; Wellcome Trust, 2011). Some organizations have gone
beyond general statements and principles and begun to adopt data
sharing policies as well. The U.S. National Institutes of Health (NIH), as
well as international groups of researchers and nonprofit funders, has
been involved in data sharing activities for years (e.g., BioLINCC,
MalariaGen). More recently, European regulators and some pharmaceu-
tical and device companies (e.g., GlaxoSmithKline [GSK], Medtronic)
have begun to plan and implement their own data sharing policies (EMA,
2013; Nisen and Rockhold, 2013; YODA, 2013). In addition, medical
journals have begun to require authors to include data sharing statements

’The tendency for positive results of trials of health care interventions to be reported or
published, with corresponding underreporting/non-publication of negative or inconclu-
sive results (Cochrane Collaboration, 2002).
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and, in the case of the British Medical Journal (BMJ), to agree to make
de-identified patient-level data available upon “reasonable request” as a
condition for publication (Godlee and Groves, 2012, p. 1).

In October 2012, the Institute of Medicine (IOM) convened individ-
uals with a broad range of expertise and perspectives to discuss sharing
of clinical research data in a public workshop. As highlighted by work-
shop participants, data sharing can provide important potential benefits to
industry, nonprofit and government funders of research, academic inves-
tigators, patient advocacy groups, and, ultimately, patients and the pub-
lic, including, for example, speeding medical innovation by reducing
redundancies, facilitating the identification and validation of new drug
targets, identifying new indications for use, and improving the under-
standing of the safety and efficacy of therapies (IOM, 2013). In follow-
up to the 2012 IOM workshop, the IOM was asked by a group of federal,
industry, and U.S. and international foundation sponsors’ to conduct a
consensus study to recommend guiding principles and a framework for
the responsible sharing of clinical trial data.

Charge to the Committee and Scope of the Study

As described in the committee’s charge from the sponsors (see Ap-
pendix A), over a 17-month period of deliberations, the committee will
release two documents:

1. This document, which is a framework for discussion (“frame-
work™), to be released in January 2014 for public comment. The
framework will summarize the committee’s initial thoughts on
guiding principles that underpin responsible sharing of clinical
trial data, define key elements of clinical trial data and data shar-
ing, and describe a selected set of clinical trial data sharing activ-
ities. The charge to the committee excludes evidence-based findings
and conclusions and recommendations from this document.

2. A final report with findings and recommendations related to the
committee’s full charge.

3U.S. National Institutes of Health, U.S. Food and Drug Administration, AbbVie Inc.,
Amgen Inc., AstraZeneca Pharmaceuticals, Bayer, Biogen Idec, Bristol-Myers Squibb,
Burroughs Wellcome Fund, Doris Duke Charitable Foundation, Eli Lilly and Company,
EMD Serono, Genentech, GlaxoSmithKline, Johnson & Johnson, Medical Research
Council (UK), Merck & Co., Inc., Novartis Pharmaceuticals Corporation, Novo Nordisk,
Pfizer Inc., Sanofi-Aventis, Takeda, and Wellcome Trust.
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4 DISCUSSION FRAMEWORK FOR CLINICAL TRIAL DATA SHARING

To respond to the charge, the IOM convened a committee composed
of persons with expertise in key scientific and research-related areas, in-
cluding academia, industry, funding bodies, regulatory activities, scien-
tific publications, clinicians, and patients. Individual committee member
expertise spans academic clinical trial design, performance and dissemi-
nation; pharmaceutical product development; statistics, informatics, and
data security; ethics of human subjects research; and law and regulatory
requirements (including privacy, security, and intellectual property).
Committee members also have insight into the global context of data
sharing; the concerns of research participants, patients, and their fami-
lies; and other relevant issues.

As charged in its statement of task, in the next phase of the study the
committee will identify the key benefits, challenges, and risks of sharing,
as well as key risks of not sharing. This analysis will take into considera-
tion the full range of perspectives of research sponsors and investigators,
study participants, regulatory agencies, patient groups, and the public.
The committee is also charged, in the final report, with suggesting strate-
gies and practical approaches for responsible data sharing. As part of its
recommendations, the committee will offer guiding principles for and
characteristics of the optimal infrastructure and governance for data shar-
ing. In particular, the committee has been called to consider, among other
issues, resource constraints, implementation, disincentives in the aca-
demic research model, changing norms, protection of human subjects
and patient privacy, intellectual property and other legal issues, and
preservation of scientific standards and data quality.

As outlined in the statement of task (Appendix A), many terms are
defined for the purposes of this study. “Data sharing” is defined as the
responsible entity (“data generator”’) making the data available via open
or restricted access, or exchanged among parties. For the purposes of this
study, data generator may include industry sponsors, data repositories,
and researchers conducting clinical trials. The committee has adopted a
working definition of “data holder” to mean the entity or entities that
have access to data, including regulatory agencies, journals to which
manuscripts are submitted, and other repositories such as ClinicalTrials.gov
in the United States. Data holders—for example, persons who collect
source data, develop an analyzable data set, or carry out statistical
analyses—may or may not have legal authority to provide third-party
access to the data. The scope of the study is limited to interventional clin-
ical trials. For the purposes of this study, “interventional clinical trials”
are defined as “research in which participants are assigned to receive one
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or more interventions (or no intervention) so that the effects of the inter-
ventions on biomedical or health-related outcomes can be evaluated. As-
signments to [intervention]' groups are determined by the study
protocol” (ClinicalTrials.gov, 2012). Assignments could be at the indi-
vidual or group level. An intervention is a “process or action that is the
focus of a clinical trial. This can include giving participants drugs, medi-
cal devices, procedures, vaccines, and other products that are either in-
vestigational or already available” (ClinicalTrials.gov, 2012). For the
purposes of this study, intervention types are limited to drugs, devices,
biologics, other treatments or therapies (such as radiation), surgical proce-
dures, behavioral interventions, and changes in the administration or deliv-
ery of clinical care.

A FRAMEWORK FOR DISCUSSION
AND CALL FOR COMMENTS

This framework for discussion articulates the committee’s prelimi-
nary thoughts on guiding principles that underpin the responsible sharing
of clinical trial data, defines key elements of data and data sharing activi-
ties, and describes a selected set of data sharing activities. One goal of
this framework is to set the stage for identification of the numerous com-
plicated issues that recommended strategies and practical approaches to
sharing of clinical trial data might need to take into account. As with any
complex policy problem, there are advantages and disadvantages to be
weighed and potential for competing interests and incentives among and
within various stakeholder groups. The guiding principles as defined be-
low potentially could be in conflict or might be interpreted or prioritized
differently, depending on one’s perspective.

As a first step in fulfilling the committee’s charge, the framework
identifies key issues so that the public can point out omissions and begin
to suggest benefits, interests, risks, and burdens of options that should be
considered. The framework also identifies issues about which the com-
mittee will gather additional information through public meetings and the
submission of written materials by interested parties (see Box 1 and the
section below). Comparing the various public responses to the frame-
work will help clarify the countervailing interests and values the commit-

*To maintain consistency in its terminology the committee has substituted the term “in-
tervention” here for the term “treatment,” which is used in the ClinicalTrials.gov definition.
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6 DISCUSSION FRAMEWORK FOR CLINICAL TRIAL DATA SHARING

tee will take into account in making its recommendations to enhance re-
sponsible sharing of clinical trial data.

BOX 1
Specific Topics for Public Feedback

Global Implementation and Practical Consideration

e Because most large clinical trials are global in nature, how can clin-
ical trial data be shared in that global context? How can different
national regulations for research participants’ privacy protections,
approval of drugs and devices, data exclusivity and intellectual
property laws, resources, and health priorities be taken into account?

¢ How might strategies and approaches regarding data sharing take
into account clinical trials conducted in resource-poor settings; trials
designed by citizen-scientists using data they contribute directly;
and trials designed through participatory research?

Timing and Prioritization

e How might different types of clinical trial data, and different uses of
shared data, be prioritized for sharing? What would be the rationale
for placing a higher priority on certain types of data or analyses?
What might be the advantages and disadvantages of distinguishing
highest priority sharing of clinical trial data from other sharing activities?

e What might be the advantages and disadvantages to various stake-
holders of sharing different types of datasets, at different points in
time after the completion of a clinical trial?

e Should programs or approaches calling for or requiring new data
sharing apply only to new trials undertaken from the date of a new
program forward, or retroactively apply to clinical trials started before
the data sharing program was initiated?

Mitigating Risks

e What might be done to minimize the risks to patients and to public
health from the dissemination of findings from invalid analyses of
shared clinical trial data?

e What measures should be deployed to minimize the privacy and
confidentiality risks to trial participants? For example, are current
anonymization or de-identification methodologies sufficient?

e Under what circumstances are identifiable data needed to fulfill ar-
ticulated purposes of a data sharing activity? Under what circum-
stances might re-identification of trial participants be beneficial (for
the participants or the public)? Have there been there examples of
instances of re-identification of trial participants (e.g., for safety rea-
sons to warn a patient of a potential risk, or for questionable and
potentially unethical reasons) and what were the impacts?
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Enhancing Incentives

e What incentives and protections might be established to encourage
clinical trial sponsors and clinical investigators to continue to con-
duct clinical trials in the future, without unduly restricting the sharing
of certain types of data? How do we protect or provide incentives
for researchers to share data?

e What is the appropriate responsibility of the primary investigator(s)
or research institution(s) to support secondary users in their inter-
pretation of shared data, and what infrastructure or resources are
needed to enable such ongoing support? For those with experience
in data sharing, what is the burden of providing such support to help
others understand and use the provided information?

Measuring Impact
e What would be appropriate outcome measures to assess the use-

fulness of different models of clinical trial data sharing, and how can
they be used to guide improvements in data sharing practices?

Invitation for Public Comments

The issues identified and the options and observations described in
this framework are preliminary and do not represent a comprehensive
review of the subject. This framework does not assess the benefits and
risks of different options and, consistent with its charge, does not contain
conclusions or recommendations. Instead, this framework serves to iden-
tify areas of interest and concern that will be pursued in greater detail
during the second phase of the project and addressed in the final report.
The final report will also analyze the risks and benefits of options and
make conclusions and recommendations. As required in the charge to the
committee, the framework is being released for public comment. The
committee welcomes comments from interested parties to help ensure
that major concerns and issues are not overlooked, and particularly in-
vites comments on the difficult or complex issues outlined in Box 1 be-
low. Comments may be submitted to the committee at either of two
forthcoming public workshops, or via the committee’s project website,
http://www8.nationalacademies.org/cp/projectview.aspx?key=49578.

During the course of the study, members of the public are encour-
aged to provide comments on this framework, as well as general com-
ments on issues within the scope of the charge to the committee. The
committee is also interested in receiving testimony and suggestions on
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topics that are likely to be particularly complex, and where differing per-
spectives are likely to reside. At future meetings, the public will be invit-
ed to discuss these issues or to submit written statements.

GUIDING PRINCIPLES FOR RESPONSIBLE SHARING OF
CLINICAL TRIAL DATA

In this framework for discussion, the committee proposes four high-
level principles as a starting point for developing a framework for re-
sponsible sharing of clinical trial data (see Box 2; the principles are
discussed individually below). By explicitly articulating these guiding
principles and the rationale behind them, the committee hopes to bring
into sharper relief the values of concern for different stakeholders that need
to be acknowledged and balanced in data sharing policies and procedures.

In developing this provisional set of guiding principles, the commit-
tee drew on recent proposals for principles of data sharing in clinical tri-
als from scholars and working groups (AllTrials, 2013; EMA, 2013;
FDA, 2013; Godlee and Groves, 2012; Mello, 2013; PARMA and
EFPIA, 2013; Wellcome Trust, 2011; YODA, 2013), as well as widely
accepted guiding principles articulated in official statements of research
ethics and international standards, such as the Declaration of Helsinki,
the Belmont Report (which presents the ethical rationale for current U.S.
regulations for human subjects research), and others (Childress et al.,
2005; CIOMS, 2002; ICH, 1996; National Commission, 1979; WMA,
2013). Policies regarding clinical trial data sharing will have a stronger
intellectual foundation and practical applicability if they take into ac-
count policies on related topics. A framework for sharing clinical trial

BOX 2
Provisional Guiding Principles for Responsible Sharing
of Clinical Trial Data

e Respect the individual participants whose data are shared.

e Maximize benefits to participants in clinical trials and to society,
while minimizing harms.

e Increase public trust in clinical trials.

e Carry out sharing of clinical trial data in a manner that enhances
fairness.
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data should therefore be consistent with the principles guiding related
issues, including the protection of human research participants, regula-
tion of drugs and medical devices, scientific publications, and intellectual
property protections.

In this section the committee presents potential consequences of clin-
ical trial data sharing, which may or may not occur in any particular data
sharing activity. In its further deliberations and final report, the commit-
tee will assess these potential consequences of clinical trials data sharing.

Respect the Individual Participants Whose Data Are Shared

The committee’s first provisional guiding principle stems from the
broadly articulated concept that respect for research participants is a fun-
damental principle of research ethics (ICH, 1996; National Commission,
1979).

Respect Through Research Participant Protections

Respect for research participants requires protecting their dignity,
integrity, and right to self-determination; this includes, at a minimum,
compliance with applicable regulations and ethical standards for the con-
duct of clinical trials and handling of the resulting data. Respect for re-
search participants has historically been understood to require specific
informed consent from participants (including consent for how their data
will be used) before they enroll in a clinical trial in which the interven-
tion is carried out at the individual participant level (Childress et al.,
2005; CIOMS, 2002; WMA, 2013).” For existing trials, data sharing
(particularly sharing beyond other investigators in the trial) might not
have been explicitly discussed with participants during the consent pro-
cess. Sharing of data without specific participant consent might be ethi-
cally acceptable and legally permitted in certain instances. For example,
if the shared data are de-identified, current U.S. federal regulations on
human research protections and U.S. health information privacy regula-
tions (e.g., the Health Insurance Portability and Accountability Act

>Specific informed consent is not necessarily required for trials at the group level, such
as in certain cluster-randomized trials (Weijer and Emanuel, 2000) or for certain compar-
ative effectiveness trials (Faden et al., 2013).
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[HIPAA] of 1996)° allow other researchers to use the data for research under
certain conditions without consent from the original participants.”

Respect also suggests a need to protect the confidentiality and priva-
cy of trial participants when data are shared. Questions have been raised
about the sufficiency of commonly used de-identification methodologies
(Benitez and Malin, 2010; El Emam, 2013; McGraw, 2012); consequent-
ly, additional protections may be needed.

Respect Through Engagement

Respect can also be demonstrated and advanced through efforts to
engage participants and their representatives in the development of pro-
cesses for sharing of clinical trial data (CTSA, 2011). For example, new
policies and procedures regarding data sharing and subsequent additional
analyses (particularly for specific trials or classes of trials as relevant)
could be developed with input and feedback from representatives of re-
search participants, disease advocacy groups, community advisory
boards, and the public (Jiang et al., 2013). Such an approach would also
include dissemination of information and calls for input about data shar-
ing policies and procedures and a rationale for data sharing that is acces-
sible and understandable to the public. The act of seeking and obtaining
such input would not in itself constitute surrogate consent or authoriza-
tion for data sharing. Rather, it would respect participants by actively
seeking to identify concerns about and potential unappreciated benefits
of data sharing that were not previously taken into account, and allow
participants or their advocates to suggest how the process of data sharing
might be improved (Stiles and Petrila, 2011).

Maximize Benefits to Participants in Clinical Trials
and to Society, While Minimizing Harm

Understanding and balancing the potential benefits and harms of
health interventions is a significant component of health care and of
health intervention research and development. Similarly, there are poten-

SPublic Law 104-191, 104th Cong. (August 21, 1996).

"The U.S. example has been described here for illustrative purposes. Privacy protec-
tions with respect to sharing anonymized data without reconsent vary across jurisdictions.
For example, the European Union has strong data privacy protections that need to be
observed when clinical trial data are shared by its member states (Article 29 Data
Protection Working Party, 2013).
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tial benefits and harms associated with the sharing of clinical trial data.
Strategies for data sharing should maximize benefits to those who give of
themselves to participate—and to society as a whole—while minimizing
potential harms for various stakeholders. This provisional guiding prin-
ciple for responsible sharing of clinical trial data is derived from the ethi-
cal concept of beneficence.

Potential Benefits

International ethical standards identify beneficence as a basic ethical
principle and obligation of research involving human subjects. The Inter-
national Conference on Harmonisation (ICH) Guideline for Good Clini-
cal Practice declares: “Before a trial is initiated, foreseeable risks and
inconveniences should be weighed against the anticipated benefit for the
individual trial subject and society. A trial should be initiated and contin-
ued only if the anticipated benefits justify the risks” and “the rights, safety,
and well-being of the trial subjects are the most important considerations
and should prevail over interests of science and society” (ICH, 1996).
Benefits include both the immediate knowledge gained from answering
the hypothesis of a particular clinical trial and the broader utility of the
study data in informing development of effective new interventions. As
discussed in the Belmont Report, practitioners are faced with deciding
“when it is justifiable to seek certain benefits despite the risks involved”
(National Commission, 1979, p. 5). The potential utility of data is a com-
ponent in the balance of potential benefits and risks when making the
decision to expose individual participants to risk in order to seek benefits
to society as a whole.

Clinical trials are designed and carried out to address research ques-
tions about the safety and efficacy (or effectiveness) of one or more
health interventions. The interventions that participants receive are de-
termined by the study protocol, not by what their personal physicians
consider best for them as individuals. In consenting to participate, clini-
cal trial participants also accept that complying with the study protocol
potentially entails inconvenience and risks (Lidz et al., 2004). Although
participation in clinical trials, on the whole, might not be significantly
riskier than ordinary clinical care or receiving the same intervention out-
side the trial (Gross et al., 2006), in a specific trial the benefits and risks
of the study arms are not known at the outset. In some instances the in-
tervention arm of a trial will be shown to have significantly worse out-
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comes than the control arm, a finding that cannot be predicted at the time
of enrollment.

From the perspective of clinical trial participants, data sharing in-
creases their contributions to generalizable human health knowledge by
potentially facilitating additional findings beyond the original, predefined
clinical trial outcomes. Thus, if data are not shared, opportunities are
missed to generate additional knowledge from their contributions (Califf,
2013; 10M, 2013; Mello et al., 2013).

From the perspective of society as a whole, sharing data from clini-
cal trials, if it were to yield additional results that contribute to the scien-
tific knowledge base, could provide a more accurate, less biased, and
more comprehensive picture of the benefits and risks of an intervention.
Sharing clinical trial data could potentially lead to enhanced efficiency
and safety of the clinical research process by, for example,

e reducing duplication of efforts and costs of future studies;

e reducing exposure of participants in future trials to avoidable
harms that can be identified through data sharing;

e providing a deeper knowledge base for regulatory decisions;

e supporting the development of clinical practice guidelines; and

e allowing health care professionals and patients to make more in-
formed decisions about clinical care.

The usefulness of clinical trial data would be enhanced if, in addition
to sharing the protocol, manual of operations, statistical analysis plan, a
copy of the case report forms, and metadata about the analyzable data
file, the data user could ask the data generator questions regarding logis-
tical and practical issues such as the conduct of the clinical trial or data
analyses. The usefulness of shared clinical trial data might also be en-
hanced if data were collected in a standardized manner, where scientifi-
cally indicated (Califf, 2013; IOM, 2013; Mello et al., 2013).

In the long run, proponents have suggested that sharing clinical trial
data could improve public health and patient outcomes, reduce the inci-
dence of adverse effects from therapies, and decrease expenditures for
medical interventions that are ineffective or less effective than alterna-
tives. In addition, data sharing could open opportunities for exploratory
research that might lead to hypotheses about the mechanisms of disease,
more effective therapies, or alternative uses of existing or abandoned
therapies that could be tested in additional research (Califf, 2013; IOM,
2013; Mello, 2013).
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Potential Harms

These potential benefits of clinical trial data sharing need to be bal-
anced against any potential harms. Data sharing could place clinical trial
participants at increased risk for invasions of privacy or breaches of con-
fidentiality, which could then lead to social or economic harms to the
participants (IOM, 2013; Mello et al., 2013).

Data sharing could also result in potential harms to society. For ex-
ample, shared clinical trial data might be analyzed in a manner that leads
to biased effect estimates or invalid conclusions (although this might also
occur with the original analyses) (Krumholz and Ross, 2011). Incor-
rect conclusions or treatment recommendations for either whole-patient
populations or subgroups could produce suboptimal care and unneces-
sary anxiety, and result in possible discrimination (IOM, 2013; Spertus,
2012). Concerns about such future uses of their clinical trial data might
also deter some individuals and/or communities from participating in
clinical trials.

Clinical trialists and sponsors of clinical trials could also suffer po-
tential harms due to the administrative and financial burden of data shar-
ing, which they might regard as an unfunded mandate. The manner in
which data are shared might undermine the incentives of clinical trial
sponsors, clinical investigators, coordinating centers, researchers, and
other essential stakeholders to invest time and resources in the develop-
ment and clinical testing of potential new treatment practices (Dickersin,
2013; Rathi et al., 2012). For example, data sharing might allow confi-
dential commercial information (CCI) to be discerned from the data
(Teden, 2013). Competitors might use shared data to seek regulatory ap-
proval of competing products in countries that do not recognize data ex-
clusivity periods or that do not grant patents for certain types of research.
The manner in which clinical trial data are shared might also harm the
intellectual capital and professional recognition of academic clinical in-
vestigators, who devote considerable effort and time to designing a clini-
cal trial, recruiting and retaining participants, and collecting the primary
data. If subsequent independent analyses fail to give appropriate recogni-
tion to the original investigators, there will not be incentives for investi-
gators to share clinical trial data.
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Increase Public Trust in Clinical Trials

Public trust is an intrinsic value undergirding the biomedical science
and health research enterprise, which is fundamentally aimed at improv-
ing human health. Trust is also essential for ensuring continued public
support for clinical research and for fostering participation in clinical
trials. The concept of public trust in clinical trials encompasses both trust
in the scientific process of generating data (i.e., that there is accountabil-
ity for how the trial is carried out) and trust in the validity of the reported
trial findings (i.e., that the reported findings are an accurate representa-
tion of the underlying data) (IOM, 2013). The sharing of clinical trial
data could be carried out in ways that enhance or undermine public trust
in clinical research. The process of data sharing should therefore be un-
dertaken in a manner that enhances, rather than undermines, public trust
in both the clinical trial process and the data sharing process.

Trust in Clinical Trial Data

By increasing the transparency of trial design and conduct and the
pathway to trial conclusions, sharing clinical trial data might increase
public trust in the outcomes of specific trials and of clinical trials gener-
ally (Loder, 2013). Data sharing might also increase the usefulness and
trustworthiness of clinical trial data and analyses because clinical re-
searchers who know that others will be using their data might be more
thorough and more careful in their methodology and its documentation.
Such additional attention to detail might also help to reduce bias in the
data and findings (Mello et al., 2013).

Sharing clinical trial data could enhance public trust by facilitating
confirmatory analyses that could determine whether the final conclusions
and summaries of clinical trials are robust and valid inferences from the
original evidence, although this must be done in a credible and fair man-
ner (Laine et al., 2007). Whether the inferences from a particular trial are
strong or weak, activities seeking to demonstrate widespread applicabil-
ity of the findings could enhance overall trust in the scientific process
and in the resulting evidence-based recommendations for clinical care.

Trust in clinical research could be enhanced further if sharing clini-
cal trial data were accompanied by outreach and engagement to help the
public understand that numerous judgments are needed to transform
source data into analyzable data (CTSA, 2011), and that highly trained
researchers might take different approaches to answering a research
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question or to analyzing a given dataset. Different analytical approaches
and interpretations of data by researchers are an expected part of the sci-
entific process and discussions. Such outreach could also help the public
better understand that findings from individual clinical trials are often not
definitive, and that attempts to replicate original analyses or the conduct
of meta-analyses using pooled data from multiple clinical trials can
strengthen, modify, refute, or extend the original reports from a trial.
Moreover, trust would be enhanced if additional analyses using data
from a clinical trial were easily connected with the publications from the
original trial.

Trust in the Data Sharing Process

Sharing clinical trial data could carry the risk of undermining public
trust in clinical trials under certain circumstances, for example, if multi-
ple analyses yield conflicting or invalid conclusions (Califf, 2013). Pub-
lic trust in clinical trials where data are shared might be undermined
unless there are clear, transparent, and accountable processes for the data
sharing, including established criteria for clinical trial data sharing, pro-
cedures for fairly adjudicating requests for data against those criteria,
mechanisms for ensuring or confirming the integrity of data when they
are collected and analyzed by different parties, and accountability for
both data holders and requesters in adhering to those standards. Clear,
transparent, and accountable processes for data sharing would also in-
clude protection of patient privacy and respectful handling of individual
patient data. Further, public trust could be increased if the public sees
evidence of the incorporation of its perspectives (whether through the
mechanisms described above or by addressing specific community con-
cerns). If analyses of shared data use inappropriate methods and statistics
and lead to biased conclusions, they can undermine patient trust in valid
conclusions about the study intervention. Such mistrust might ultimately
lead to seriously flawed clinical care decisions, unwarranted patient con-
cerns about the quality of care, and avoidable patient anxiety.

Carry Out Sharing of Clinical Trial Data
in a Manner That Enhances Fairness

Fairness, broadly articulated, is a core ethical principle that is appli-

cable in several ways to sharing clinical trial data. In very general terms,
fairness entails persons receiving what is due to them or what they de-

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/18610

Discussion Framework for Clinical Trial Data Sharing: Guiding Principles, Elements, and Activities

16 DISCUSSION FRAMEWORK FOR CLINICAL TRIAL DATA SHARING

serve (Beauchamp and Childress, 2009). Fairness requires similar treat-
ment of all people (as individuals or as part of groups, entities, processes,
etc.) unless there are justifiable reasons to treat certain people differently.
Disagreements about fairness arise in specifying what an individual or
group is due or deserves, what are sufficient reasons for different treat-
ment under what might be perceived by some as similar circumstances,
and whether inequity, unfairness, or injustice has occurred. All individu-
als and organizations involved in the clinical trial enterprise have a stake
in the fairness of data sharing. In the context of this discussion frame-
work, fairness addresses the distribution of the risks and potential bene-
fits of clinical trial data sharing, whereas beneficence generally refers to
the aggregate risks and potential benefits.

Fairness in Exposure to Potential Risks of Data Sharing

Clinical trial data sharing should be carried out in a fair manner so
that it does not repeat, in the data sharing context, well-documented his-
torical examples of placing disproportionate risks of clinical research on
vulnerable groups (Bioethics Commission, 2011; Emanuel et al., 2008;
Jones, 2008; Wertheimer, 2008). For example, data sharing should in-
clude protections for participant subgroups that are particularly vulnera-
ble to breaches of confidentiality or other adverse consequences of data
sharing. Clinical trial participants could be particularly vulnerable to
harm if they have conditions, or are members of groups, that are often
stigmatized. In this regard, there might be justifiable and ethical reasons
for handling some types of clinical trial data sharing differently to reduce
the potential for unfair treatment of participants. For example, whole-
genome sequencing data could be identifiable (Gymrek et al., 2013),
which might be considered to put participants at heightened risk, and
additional safeguards or protections for participants whose genomic data
could be shared might be warranted.

Fairness in the Distribution of the Potential Benefits of Research

Clinical trial data sharing could increase fairness in clinical research
by helping to distribute the benefits of clinical research more equitably
across different groups of participants and communities. Pooling shared
data from several clinical trials could, for example, benefit groups who
have been enrolled in clinical trials in such small numbers that the statis-
tical power in any single trial to draw valid inferences about risks and
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benefits is limited. Among the underserved groups for whom data shar-
ing might accelerate research are individuals with rare conditions, rare
subtypes of common conditions, and members of certain ethnic groups
that historically have low enrollment in clinical trials. Underrepresenta-
tion of these groups in clinical trials can lead to a weaker evidence base
for clinical care decisions, as well as health disparities and discrimination
(I0M, 2002).

Clinical trial sponsors, clinical investigators, and coordinating cen-
ters that design and carry out clinical trials might consider fairness to
include appropriate recognition, protection, and reward. Investigators
who make substantial investments of intellectual capital, time, and re-
sources have an interest in carrying out additional analyses of the data
they have collected and in receiving due credit when others take ad-
vantage of these data. In addition, there are administrative burdens when
sharing data with others that need to be fairly distributed among those
who collect and control clinical trial data, those who seek access to
shared data for additional research, and society. Appropriate protection
of these interests could help provide incentives (or reduce disincentives)
to share data and to conduct future clinical trials.

ADDITIONAL OBSERVATIONS RELATING TO PRINCIPLES
FOR DATA SHARING

Operational Strategies Following from Guiding Principles

The principles described in this framework suggest several possible
operational strategies that approaches for responsible data sharing might
take into account. The committee will consider such operational strate-
gies in its further deliberations and in formulating recommendations in
the final report and welcomes comments about operational strategies.
Implementation of these principles might take into account operational
considerations, such as

e timing of when data are shared;

e proportional consideration of benefits, burdens, and risks to vari-
ous parties in adopting a data sharing program or activity;

e opportunities to embed “learning” in a clinical trial data sharing
system, permitting tracking of the beneficial outcomes of differ-
ent approaches to data sharing, identification of unanticipated
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adverse consequences of approaches, dissemination of best prac-
tices for data sharing, and promotion of ongoing quality im-
provement in data sharing systems and approaches; and

e need for data sharing systems and approaches to be globally ap-
plicable and practically achievable.

Framing Rights and Responsibilities:
To Whom Do the Benefits of Clinical Trial Data Belong?

Foundational to any discussion of possibilities and needs for clinical
trial data sharing is a fundamental philosophical question: To whom do
the benefits of the data belong? Are data primarily for the benefit of the
public or for private parties? This is a separate question from a technical
or legal analysis of which party owns the data or which parties have cer-
tain property interests in the data, which includes control over access to
and use of the data.

With respect to ownership of clinical trial data, academic institutions
that receive research grants might claim ownership of the data collected
during the research in order to comply with regulatory requirements
(Drazen, 2002). Private funders of clinical trials might claim that they
own the research data, particularly if the data will form part of a submis-
sion to the U.S. Food and Drug Administration (FDA) for regulatory ap-
proval. The language of research grants and contracts and the wording of
informed consent forms that participants sign in clinical trials could also
delineate what party owns or has rights of disposition of data. For exam-
ple, the NIH includes data sharing requirements in the terms and condi-
tions of its research grants with direct costs greater than $500,000 (NIH,
2003). A property owner does not always have absolute dominion over
the property in question; others may have legal access to it under certain
conditions for certain purposes.® Ultimately, the question of who owns
the data is less important than asking what are the rights and responsibili-
ties of data holders. The committee intends to engage the question of to
whom ought the benefits of clinical trial data belong as a thought exper-
iment to help inform its analysis.

On one hand, the benefit of clinical trial data might be regarded as
primarily belonging to the public—in order to benefit patients and socie-
ty through the advancement of science and clinical knowledge that leads
to improved patient care. From this perspective, some might argue that

$Moreover, property may be taken for public use without consent of the owner, subject
to Constitutional requirements for due process and fair compensation (Evans, 2011).
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sharing clinical trial data ought to be a prima facie obligation. That is, the
default policy—the presumption—should be to share data, with justifica-
tion needed to restrict sharing or recognize an exception to sharing.

On the other hand, the benefit of clinical trial data might be regarded
as primarily belonging to organizations and individuals who invested
resources and time to plan and carry out the clinical trial and analyze the
data. The rationale for this perspective might be the provision of fair re-
wards for investment and work in carrying out the trial, or it might be the
risk that organizations and individuals might otherwise lack appropriate
incentives to develop new tests and therapies. From this perspective, the
policy presumption might be that clinical trial data sharing should only
be undertaken if the interests and rights of those who carried out the trial
are appropriately protected and incentivized. Some might argue that clin-
ical trial data sharing should be optional and voluntary, at the discretion
of the organization and individuals who invested resources and time to
conduct the clinical trial.

While we have framed these positions as a dichotomy for the sake of
discussion, another approach would be to balance both perspectives in a
policy of clinical trial data sharing, in addition to adhering to the other
guiding principles discussed above, as well as applicable existing, modi-
fied, or new legal requirements. Any attempt to balance competing inter-
ests would require careful attention to the conditions of sharing,
responsibilities, limitations, and exceptions.

DATA SHARING ELEMENTS AND ACTIVITIES

The following sections define key elements of data and data sharing
activities, such as the type(s) of data to be shared; provider(s) and recipi-
ent(s) of shared data; and whether and when data are disclosed publicly,
with or without restrictions, or exchanged privately among parties. This
section then describes a selected set of data sharing activities. The pur-
pose of outlining potential data sharing activities is to provide an heuris-
tic approach to organizing the work of the committee throughout the
course of the study, including information gathering and discussions in
public sessions. In its final report, the committee will, with respect to
each of these data sharing activities, present findings relating to benefits,
risks, and burdens associated with these data sharing activities and sug-
gest strategies and practical approaches to facilitate responsible data
sharing. The data sharing activities noted in this discussion should not be
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interpreted as a conceptual framework that would necessarily lead to par-
ticular findings, conclusions, or recommendations.

What Types of Data Could Be Shared?
Current Practices in Data Disclosure

During the course of a clinical trial, different types of data are col-
lected, transformed into analyzable datasets to address specific research
questions, and used to generate various publications and reports for dif-
ferent audiences (Drazen, 2002) (see Figure 1).

Publication in peer-reviewed scientific journals is currently the pri-
mary method for sharing clinical trial data with the scientific and medical
communities, as well as the public (often through media coverage of
published findings). These publications, however, contain only a small
subset of the data collected, produced, and analyzed in the course of a
trial (Doshi et al., 2013; Zarin, 2013). Scientific journal articles generally
contain a brief summary of the trial background, research question(s),
methodology, results, figures and tables, and discussion.

Clinical trial sponsors seeking regulatory approval from authorities
such as the FDA and the EMA must submit detailed CSRs (discussed
below) and IPD as required, which forms the basis of the marketing ap-
plication for a product. In trials that are not conducted for regulatory ap-
proval of a product, detailed CSRs may or may not be prepared (Doshi et
al., 2012; Teden, 2013).

Beyond the selected clinical trial data that are disclosed in journal
publications, IPD and more detailed clinical datasets have not been rou-
tinely shared with the broader scientific community or the public. Some
sponsors in both industry and academia have shared IPD and summary
data reports upon request and on a case-by-case basis (Rathi et al., 2012).
There are a number of initiatives at the NIH to share clinical trial data
from the time of publication (Immune Tolerance Network, 2013;
NHLBI, 2007). Recently, proposals have been put forth for more proac-
tive sharing of both CSRs and IPD, and several plans have been an-
nounced or implemented (EMA, 2013; Krumholz and Ross, 2011; Kuntz,
2013; Loder, 2013; Nisen and Rockhold, 2013; PARMA and EFPIA,
2013; YODA, 2013).

Many discussions of clinical trial data sharing thus far have not been
specific regarding which of many possible clinical trial data elements or
datasets might be shared. This framework articulates more specific defi-
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nitions and descriptions of data that might be shared to help facilitate
more focused discussions among the public and various stakeholders.

Data

The committee has identified various types of clinical trial data (con-
taining differing levels of detail) that might be included in a data sharing
activity (see Figure 1).

Raw data Sometimes called source data, raw data are observations about
individual participants. These data might be collected specifically for the
study protocol, or as part of routine care and used by the investigators. At
the source, data might be in the form of measurements of participant
characteristics such as weight, blood pressure, or heart rate, and can be
associated with the baseline (or initial) visit or subsequent followup visits.

From Participant to Analyzed Data and Reporting

[ e | ottt e |
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Primary outcome

Prespecified secondary
As appropriate, data are: and tertiary outcomes
Abstracted
Coded
Transcribed
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FIGURE 1 Data flow from participant to analyzed data and reporting.
NOTE: See Appendix C for more detail about each element of the figure.
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Raw data might also include a baseline description of the participant’s medi-
cal history, physical exam information, clinical laboratory results (e.g., se-
rum lipid values, hemoglobin levels), whole exome or genome sequences, or
imaging (e.g., X-ray, magnetic resonance imaging). Depending on the trial,
demographics, clinical data, and other appropriate raw source information
are entered into case report forms. Some data must be abstracted and/or in-
terpreted for the purposes of the protocol, for example, reading the X-ray for
tumor size or evaluating the electrocardiogram for evidence of a heart attack.
Data might also include assessments by clinical study staff or adjudication
committees to determine whether specific clinical end points or adverse
events in the participant’s profile (e.g., heart attack, death) meet protocol-
specified criteria. In addition to “traditional” clinical trial data, other types of
health data are increasingly being collected, including self-reported
measures (e.g., quality of life), quantified sensor data (e.g., readings from
remote monitoring devices, including smartphone apps and geolocation da-
ta), consumer genomics data (e.g., from companies like 23andMe), and
community-level self-reported data (e.g., from sites like PatientsLikeMe).

Data entry into the database After collection (and assessment, abstrac-
tion, or adjudication as appropriate), source data typically must be entered
into an organized data management system (i.e., database) for further eval-
uation and processing. Data typically undergo a process of cleaning, quali-
ty assurance, and quality control to detect inconsistent, incomplete, or
inaccurate entries, and to confirm that the data were collected and evaluat-
ed according to the protocol and that they match the source data. This pro-
cess continues throughout the course of the trial as data are collected.

Analyzable dataset Typically, after data are entered in computerized
form, new variables are mathematically generated to serve as the basis for
later analyses. These variables are sometimes called “derived” variables.
For example, patient age might not be entered directly, but calculated by
subtracting the birthdate from the date of a given clinic visit. “Treatment
response” could be entered as a mathematical comparison of lesion sizes
recorded from two images. After the trial is declared complete, the edited
and cleaned data are moved into an analyzable data file and locked (i.e., no
further changes may be made). If the study is blinded (or masked), then
after the database is locked, the treatment code file is merged with the ana-
lyzable data file, and the data are unblinded to the investigators. Some or
all of this now-unblinded analyzable dataset will then be used for data
analyses.
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A statistical analysis plan (SAP) is finalized before the trial is completed
and unblinded; the SAP drives the initial analyses of the analyzable dataset.
The trial protocol should contain both a basic SAP and a more detailed SAP
that includes the analyses and any interim analyses to be conducted, as well
as the statistical methods that will be used, as determined by the protocol. The
full SAP includes, for example, plans for analysis of baseline descriptive data,
adherence to the intervention, primary and secondary outcomes, definition of
adverse events and serious adverse events, as well as the comparison of these
measures across interventions for pre-specified subgroups. The analysis may
be very extensive and can result in several dozen tables and figures.

For many clinical trials, the SAP-defined analysis might not use all of
the data available in the analyzable dataset. Moreover, peer-reviewed journal
publications of clinical trials generally draw on only part of the analyzable
dataset. Supplemental data are often collected to permit exploration of ancil-
lary questions not directly related to the primary purpose of the protocol, and
researchers might conduct exploratory and post hoc analysis not defined in
the SAP to answer additional questions.

Reports Generated from Data

Box 3 lists some of the types of reports that are commonly generated
from the analyzable dataset. In addition to preparing peer-reviewed journal
publications describing the primary and major secondary outcomes specified
in the protocol, trial sponsors prepare various additional reports, including
results summaries for registries, lay summaries, and clinical study reports.

Publications Several scientific journal publications are commonly derived
from the analyses driven by the SAP and from post hoc analyses. Typically,
a primary publication will address the primary and possibly the leading

BOX 3
Types of Summary Reports

Lay-language summary

Registry results summary (e.g., for ClinicalTrials.gov)
Publications (including peer-reviewed scientific journals)
Clinical Study Report (CSR)

Full CSR, with or without appendixes

CSR synopsis (executive summary)

Redacted CSR

Abbreviated CSR

e o o o
O

O O O
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secondary outcome measures specified in the protocol. The primary publica-
tion would also include the baseline measures to demonstrate participant
comparability between intervention arms and comparisons of any adverse
events of major interest or frequency. Subsequent journal publications might
address in more detail a specific aspect of the primary analysis that was not
included in the primary publication or analyze outcomes in particular
prespecified subgroups of participants. Ideally, each journal publication
should have a specific dataset corresponding exclusively to the data used to
generate the tables and figures in the publication (which would be a subset
of the full analyzable dataset). Each specific dataset is typically stored
in separate sets of data files to document the data used for each journal
publication.

Registry results summary and lay-language summary Many clinical tri-
als are subject to a requirement that their results be reported to one or more
registries, in formats specified by the particular registry (for example, results
of trials of FDA-regulated products must be reported to ClinicalTrials.gov in
the United States). These summaries are publicly available on the registry
website and are generally limited to major outcomes and adverse events.

A lay-language summary is a brief, nontechnical overview written for
the general public and trial participants. Lay summaries of the clinical trial
protocol are often required by institutional review boards (IRBs) to assist
nonscientist members of the IRB in the protocol review and approval pro-
cess; however, the preparation of lay-language summaries of clinical trial
results is uncommon. A recent study suggests that trial participants would
value such summaries and that provision of lay-language results summaries
to participants is feasible (Getz et al., 2012).

Clinical Study Report (CSR) When a clinical trial is submitted to regu-
latory agencies as part of an application for marketing approval of an
intervention or approval of a new indication, trial sponsors usually sub-
mit a detailed CSR. Specifications for CSRs were defined by the ICH
and adopted by the FDA, the EMA, and the Japanese Ministry of Health,
Labor, and Welfare in an effort to simplify the application process for
new interventions globally (ICH, 1995). According to the FDA guidance,
the CSR is an

integrated full report of an individual study of any thera-

peutic, prophylactic or diagnostic agent ... conducted in
patients. The clinical and statistical description, presen-
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tation, and analyses are integrated into a single report in-
corporating tables and figures into the main text of the
report or at the end of the text, with appendices contain-
ing such information as the protocol, sample case report
forms, investigator-related information, information re-
lated to the test drugs/investigational products including
active control/comparators, technical statistical docu-
mentation, related publications, patient data listings, and
technical statistical details such as derivations, computa-
tions, analyses, and computer output. (FDA, 1996, p. 1)

Although a CSR contains mainly summary data and summary tables
and graphs, it also usually contains considerable additional information
(often thousands of pages), including, as described in the definition
above, numerous large appendixes. Supplemental information can include
detailed narratives describing individual participants. In some instances,
the CSR and/or its appendixes might include identifiable participant or
commercially confidential information or other protected health infor-
mation or intellectual property. A CSR synopsis (i.e., executive sum-
mary) is sometimes drafted to accompany a full CSR. Some of the
supporting clinical trials included in a regulatory submission do not di-
rectly contribute to the evaluation of effectiveness of the intervention; for
these studies, sponsors may be permitted to submit an abbreviated CSR
(FDA, 1999). Some CSRs may also be redacted before they are shared to
remove any commercially confidential information and personally identi-
fiable information.

Metadata and Additional Documentation

In order for researchers to make use of clinical trial data that are
shared with them (e.g., to perform confirmatory analyses or carry out ex-
ploratory analyses), they need further information or metadata (i.e., “data
about the data”) in addition to the data elements or datasets described
above. Box 4 summarizes some of the metadata that might be needed to
facilitate full use of shared data. Supporting documentation critical to in-
terpretation of shared clinical trial data include the full protocol, manual of
operations, consent form, case report forms, and the SAP.

The trial protocol describes the trial rationale; the eligibility and ex-
clusion criteria for participants; the primary and secondary hypotheses
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and the corresponding primary and secondary outcome measures; the
methods used to gather and adjudicate adverse events; other measures
intended to evaluate the intervention; and a full description of the inter-
vention and how it is administered. While a trial protocol provides the
overall experimental design, a detailed manual of operations describes
how the trial was conducted. A copy of the template for the informed
consent form describes what participants agreed to, what hypotheses
were included, and the additional purposes for which their data might be
used. Case report forms capture precisely what measures were made, and
at what time points during the trial, as defined in the protocol. The SAP
sets out how each data element was analyzed, what specific statistical
method was used for each analysis, and how adjustments were made for
testing multiple variables. If some analysis methods required critical as-
sumptions, data users would need to understand how those assumptions
were verified. For key analyses, full use of the shared data would be aid-
ed by providing the computer software and version used, as well as the
statistical programming code for the statistical software used for each
analysis.

BOX 4
Metadata and Additional Documentation to Support the
Use of Shared Clinical Trial Data

e Clinical trial registration number and dataset (available through
ClinicalTrials.gov and other registries)
e  Full protocol (e.g., all outcomes, study structure), including first ver-
sion, last version, and all amendments
e Manual of operations (e.g., assay method) and standard operating
procedures, including names of parties involved, specifically:
o names of persons on the clinical trial team, trial sponsor team,
data management team, and data analysis team; and
o names of members of the steering committee, clinical events
committee (CEC, which adjudicates end points), data and safe-
ty monitoring board (DSMB) or data monitoring committee
(DMC), as well as committee charters
e Details of study execution (e.g., participant flow, deviations from
protocol)
e  Case report forms, informed consent forms, biospecimen information
e SAP, all amendments, and all documentation for additional work
processes (including codes, software, and audit of the statistical
workflow)
e Publications and report documents (see Box 3)
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Summaries and reports (e.g., publications from the trial, lay-
language summary of trial results, trial registry results summary, CSR
synopsis) would also help shared-data recipients understand and make
the most efficient use of shared data.

There are variations in how these data elements are defined and in
the terminology used to describe them. In its future deliberations, the
committee will seek clarity and consistency in use of the terms. The final
report will include discussion of how the information in the analyzable
dataset, CSR, and IPD differ and which types of analyses, either con-
firmatory or exploratory, require which level of data sharing.

Who Are the Providers of Shared Data?

Data are generated at almost every step in the clinical research pro-
cess, from the initial collection of baseline participant data to the analysis
of the analyzable dataset. Different individuals or organizations hold or
control the data at different times during the course of the trial (e.g., la-
boratory technicians, investigators, database administrators, statisticians,
DSMBs, sponsors, and regulatory agencies). A data holder may or may
not have legal authority to share the data with others. In contrast, an in-
dividual or organization with the authority to share the data might not
have physical possession of the data at a particular time. Thus, responsi-
bility for providing data for sharing might need to be coordinated among
several entities. Potential entities that are likely to be data providers in-
clude (but are not limited to) the following:

e Individual participants in a clinical trial (the initial “providers”
of data to researchers). Some participants might hold data to the
extent that they self-generate and transmit the data (from self-
quantifying devices), retain copies of the data, or receive infor-
mation from investigators. Participants could, in turn, share their
information with organizations that aggregate data from many
participants (e.g., disease advocacy groups, research platforms
such as PatientsLikeMe, Regd4ALL, or Sage Bionetwork’s
Bridge).

e C(linical trial funders (e.g., government, industry, foundations, or
advocacy organizations).

e Contract research organizations that collect source data from par-
ticipants on behalf of sponsors.

e Principal investigators or their institutions.
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Site principal investigators of a multisite trial or their institutions.
The data or biostatistics coordinating center or the institution
hosting the center.

Regulatory agencies to which data are submitted.

Systematic reviewers and guideline developers.

Potential users of shared data will need to know whom to contact to

obtain the data they seek, who owns the data, who controls the data, and
where they can get answers to questions that will inevitably arise about
the dataset. As such, data providers might have an ongoing resource role,
beyond simply sending data and metadata to recipients. The final report
will include analysis of the advantages and disadvantages of various ac-
tors having responsibility for providing data to be shared.

Who Are the Recipients of Shared Data?

Many individuals and entities could be recipients of shared data from

clinical trials. These include (but are not limited to) the following:

Individuals participating in the trial, as a part of the agreement
for participation, for a variety of reasons described above (e.g.,
trust, transparency, respect, engagement).

Researchers seeking to reanalyze a study or explore new scien-
tific questions.

The institutions supporting the researchers.

Funding agencies (e.g., government, private sector).

IRBs or scientific peer review committees reviewing a new study
of the same or a similar intervention in order to have a more
comprehensive safety profile of the intervention.

The DSMB or DMC for another clinical trial, whose decision to
recommend continuing or stopping that trial can be informed by
the results of a completed trial that has not yet been or will never
be published.

Educators requesting to use a dataset for teaching purposes (e.g.,
in a biostatistics class).

A disease advocacy group seeking to advance research.
Prospective plaintiffs or attorneys seeking information that could
be used in current or future litigation.
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e Competitors of the industry sponsor of the intervention studied
in the trial.

e Members of the media.

e Interested members of the public.

Potential data recipients are interested in different types of data for
potentially very different purposes.

When Might Clinical Trial Data Be Shared?

Data might be shared at various points in the timeline of a clinical
trial, for instance,

e After publication of the primary results of the clinical trial in a
peer-reviewed journal.

e After discontinuation of development of an intervention by a
Sponsor.

e After completion or early termination of a clinical trial.

e  After regulatory approval of a new intervention or a new indica-
tion for the intervention.

e Following the occurrence of serious adverse events.

e Earlier, at the discretion of the data provider or generator.

The final report will include consideration of the advantages and dis-
advantages associated with disclosure of clinical trial data at various time
points. The timing of data sharing could have very important implica-
tions that need serious consideration. For example, timing of release of
the data will have consequences for the interests of the clinical trial team
(e.g., the impact of data sharing on the timing of further publications
from the data). Timing is also of great interest to the trial sponsor (e.g.,
relative to the timing of securing intellectual property rights or regulatory
approval).

How Might Data Be Shared?

A variety of models for clinical trial data sharing have been proposed,
planned, or implemented (select examples are summarized in Box 5). The
types of data that are shared differ across the models. Proposed models
of data sharing have generally imposed some sort of restriction on the
sharing of data that could directly or potentially identify trial partici-
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pants, as well as data that reveal CCI or trade secrets or might result in
inaccurate analysis. Access to clinical trial data in current models ranges
from essentially full access to de-identified data to fully restricted or no
access.

Open Access

In an open or public access model, data are made available, at a de-
fined time, to any party who seeks them, for any purpose. For example,
the EMA has announced that it will release, to any data requester that is a
known entity to the agency, both summary and participant-level data
(excluding, for example, personally identifiable data and information the
EMA deems to be CCI) immediately after a regulatory decision about a
new drug (Eichler et al., 2013; EMA 2013; Immport, 2013; Immune
Tolerance Network, 2013; NHLBI, 2007).

Controlled Access

In some models of data sharing, access is restricted to specific clas-
ses of user or for specific purposes. Requestors might need to demon-
strate that they meet specified eligibility criteria. Some models require
only the name and contact information of the requestor, while others re-
quire information about the proposed use of the requested data or how
the data will be analyzed. Some models might also impose conditions
relating to whether the data generators would receive credit in publications.

In some cases, the actual data are not provided to the requestor. In-
stead, data holders might run specific data analyses for approved reques-
tors and deliver to the requestors only the results of the requested
analyses. In another model, recipients receive credentials to access and
run queries on the data, but are not able to download or obtain copies of
the data.

Data sharing can also take place indirectly, through a “trusted inter-
mediary” or “honest broker,” who either negotiates the conditions for
data sharing (with the data provider retaining control over the data and its
release) or takes full control of the data and brokers both the conditions
for data release and the delivery to recipients (Mello et al., 2013). Trust-
ed intermediaries might also accept and facilitate data analysis queries
from secondary investigators, as mentioned above. The use of a trusted
intermediary raises a number of issues, including selection, administra-
tion, funding, and compensation.
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A controlled-access data sharing model could implicitly or explicitly
address issues such as specification of data that will be shared; any cate-
gories of data that are to be specifically restricted; and how to address
risks of breaches of confidentiality, attempts to re-identify trial partici-
pants, data retention periods, scientifically inappropriate analyses, and
the need for timely responses to data requests.

To obtain shared data under a controlled-access model, a recipient
typically must execute a data use agreement (DUA). Conditions in the
DUA might include

e prohibitions on re-identification or contact of individual trial par-
ticipants;

e requirements to acknowledge the providers of the data in any
publications resulting from the shared data;

e requirements to send copies of submitted manuscripts and publi-
cations to the trial investigators or study sponsor;

e restrictions on further sharing of the data with additional parties
or using the data for purposes other than originally proposed;

e assignment of intellectual property rights for discoveries from
the shared data;

e requirements to publish or post findings from the data; and

e requirements to notify industry sponsors of the trial of any find-
ings that raise safety concerns.

There might also be limits on the length of time that a recipient may use
or access shared data (ADNI, 2013; Harvard University MRCT, 2013;
Nisen and Rockhold, 2013; PARMA and EFPIA, 2013; YODA, 2013).

Selected Set of Clinical Trial Data Sharing Activities

The possible models and approaches to clinical trial data sharing, and
the purposes motivating that sharing, are extensive. The rationale, bene-
fits, risks, and burdens associated with one particular data sharing activi-
ty could differ from those of another data sharing activity, depending on
the data elements and parties involved.

To stimulate public comments and to provide heuristic organization-
al structure to its work, the committee has described a selected set of data
sharing activities as examples of the types of arrangements or approaches
under which clinical trial data might be shared (see Box 5). To derive
this selected set, the committee reviewed a range of existing and pro-
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posed data sharing activities and distilled them into four conceptual cate-
gories that represent broad “families” of activities that have key features
in common. No single proposed or enacted data sharing activity has all
of the characteristics in the familial description, and different data shar-
ing activities in the same category can have important differences. The
categories therefore are derived from, but do not describe any specific,
data sharing activities currently underway or proposed. To the extent
there are redundancies in characteristics within the models, the commit-
tee will address them or take them into account in its forthcoming analysis.

Each activity is described according to the type(s) of data that could
be shared; provider(s) of data; recipients of data; timing of data sharing;
conditions or qualifications for access; and conditions of data use. The
descriptive characteristics are an illustrative but not exhaustive list. De-
tailed descriptions and, particularly, conclusions and recommendations
regarding those descriptive characteristics or strategies and approaches
for sharing will be included in the final report.

BOX 5
Set of Clinical Trial Data Sharing Activities

1. Open Access

A data sharing program or system in which data are made broadly
available to the public through an open-access website. Data might be
aggregated from multiple sources (i.e., more than one institution,
company, or researcher), or the website might provide open access to
data from one trial or one institutional or individual researcher. Aggre-
gated data might require trial- or institution-specific queries. An open-
access data sharing activity could have some or many of the following
descriptive characteristics:

a. Type of data: summary data or anonymized IPD

b. Providers of data: as determined by the organizational structure of
the data sharing activity. Providers could include sponsors of appli-
cations for regulatory approval of products, researchers funded by
a government source, or other data generators or aggregators
(such as regulatory agencies) required or agreeing to share data

c. Recipients of data: all members of the public via a website

d. Timing of sharing: upon publication or after regulatory decision or
abandonment of drug development

e. Conditions or qualifications for access: none; no or minimal iden-
tification/log-in requirements; no governing body to make access
determinations

f. Conditions of data use: no conditions of use or requirement for
signed data use agreement; expectation to abide by applicable
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law (e.g., intellectual property protections, privacy protections)

a. Example activities:® EMA Category 2, National Institute of Allergy
and Infectious Diseases’ Trial Share, Immunology Database and
Analysis Portal (ImmPort); National Heart, Lung, and Blood Insti-
tute’s BioLINCC

2. Controlled Access to Individual Company, Institution, or Researcher Data
A data sharing program or system in which data are made available to
requestors on a controlled-access basis, pursuant to defined re-
strictions or conditions. Data are from one institution or researcher.
Data might require or permit trial- or product/intervention-specific que-
ries. A controlled access-individual entity data sharing activity could
have some or many of the following descriptive characteristics:

a. Type of data: summary data, anonymized, or limited dataset

b. Providers of data: an individual company, institution, researcher,
or other entity generating or assembling data (e.g., a patient ad-
vocacy organization)

¢c. Recipients of data: members of the public via a website

d. Timing of sharing: upon publication or after regulatory decision or
abandonment of drug development

e. Conditions or qualifications for access: access controlled by the
institution/data generator or by a specified governing body such
as a learned intermediary. Controls could include requirements to
register, have specified expertise (e.g., statistics), successfully
complete a test to demonstrate expertise, disclose funding sources,
provide a purpose for the data request that meets specified criteria
(e.g., related to public health or patient care), or provide an analysis
plan (which might or might not need to meet specified criteria)

f. Conditions of data use: restrictions or conditions on data use
might include a requirement to sign a data use agreement, re-
quirement to provide and adhere to a publication plan (which
might need to meet specified criteria), prohibition on use of data
for commercial purposes, prohibition on attempts to re-identify
data, requirement to inform data generator about any safety con-
cerns identified, agreement that the data generator retains exclu-
sive rights to inventions or other intellectual property generated by
the data recipient, or requirement to acknowledge the source of the
shared data and the investigators in the original clinical trial

g. Example activities: PhRMA/EFPIA commitments, Harvard Multi-
Regional Clinical Trials Center proposal, Yale Open Data Access

3. Controlled Access to Pooled or Multiple Data Sources

A data sharing program or system in which data are made available to
requestors on a controlled-access basis pursuant to defined re-
strictions or conditions. Data are aggregated from multiple sources
(i.e., more than one institution, company, or researcher). Aggregated
data might require or permit trial- or institution-specific queries. A con-
trolled access—-multiple entity data sharing activity could have some or
many of the following descriptive characteristics:
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Type of data: summary data or anonymized IPD

Providers of data: as determined by the organizational structure
of the data sharing activity. Providers could include sponsors of
applications for regulatory approval of products, researchers
funded by a government source, or other data generators as re-
quired or agreed on

Recipients of data: members of the public via a website

Timing of sharing: upon publication or after regulatory decision or
abandonment of drug development

Conditions or qualifications for access: access controlled by the
institution/data generator or by a specified governing body, such
as a learned intermediary. Controls could include requirements to
register, have specified expertise (e.g., statistics), successfully com-
plete a test to demonstrate expertise, disclose funding sources, pro-
vide a purpose for the data request that meets specified criteria
(e.g., related to public health or patient care), or provide an analy-
sis plan (which might or might not need to meet specified criteria)
Conditions of data use: restrictions or conditions on data use
might include a requirement to sign a data use agreement, re-
quirement to provide and adhere to a publication plan (which
might need to meet specified criteria), prohibition on use of data
for commercial purposes, prohibition on attempts to re-identify
data, requirement to inform that data generator about any safety
concerns identified, agreement that the data generator retains ex-
clusive rights to inventions or other intellectual property generated
by the data recipient, requirement to acknowledge the source of
the shared data and the investigators in the original clinical trial
Example activities: GSK, EMA Category 3 (clinical trial data with
Protection of Personal Data concerns), Alzheimer’s Disease Neu-
roimaging Initiative

Closed Partnership/Consortium

A data sharing program in which data are shared between or among
two or more parties. Arrangements could be between or among public,
nonprofit, or for-profit entities. Data are not intended to be shared with
individuals or others who are not party to the partnership or consortium
arrangement. A closed partnership/consortium data sharing activity could
have some or many of the following descriptive characteristics:

a.
b.

Type of data: summary data, IPD (anonymized or not)

Providers of data: as determined by the parties to the arrange-
ment or initiators of the data sharing activity. Providers could in-
clude companies or other product development organizations, in-
dividual researchers or institutions, or other entities generating
data (e.g., a patient advocacy organization) as agreed upon
Recipients of data: members of the partnership or consortium
Timing of sharing: as agreed upon by the terms of the partnership
or consortium arrangement
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e. Conditions or qualifications for access: access controls deter-
mined by partnership/consortium arrangement

f. Conditions of data use: restrictions or conditions on data use
might include a requirement to sign a partnership/consortium
agreement, an agreement governing rights to inventions or other
intellectual property generated by the data sharing activity, or an
agreement dictating whether and how future publications will be
undertaken

g. Example activities: PatientsLikeMe

“Activities listed here are considered examples of the described data sharing
activity because they have some or many of the listed descriptive characteris-
tics. No one activity would necessarily have all of the listed characteristics (and
some of those characteristics might be mutually exclusive). The activities cited
as examples could vary substantially from each other depending on their de-
scriptive characteristics.

35
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A

Statement of Task

An ad hoc committee of the Institute of Medicine will conduct a
study to develop guiding principles and a framework (activities and
strategies) for the responsible sharing of clinical trial data. For the
purposes of the study, the scope will be limited to interventional clinical
trials and “data sharing” will include the responsible entity (data
generator) making the data available via open or restricted access, or
exchanged among parties. For the purposes of this study, data generator
will include industry sponsors, data repositories, and researchers
conducting clinical trials. Specifically, the committee will

e Articulate guiding principles that underpin the responsible
sharing of clinical trial data.

e Describe a selected set of data and data sharing activities,
including, but not limited to

o types of data (e.g., summary, participant);

o provider(s) and recipient(s) of shared data; and

o whether and when data are disclosed publicly, with or
without restrictions, or exchanged privately among parties.

e For each data sharing activity, the committee will

o identify key benefits of sharing and risks of not sharing to
research sponsors and investigators, study participants,
regulatory agencies, patient groups, and the public.

o address key challenges and risks of sharing (e.g., resource
constraints, implementation, disincentives in the academic
research model, changing norms, protection of human
subjects and patient privacy, IP [intellectual property]/legal
issues, preservation of scientific standards and data quality).
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o Outline strategies and suggest practical approaches to
facilitate responsible data sharing.

e Make recommendations to enhance responsible sharing of
clinical trial data. The committee will identify guiding principles
and characteristics for the optimal infrastructure and governance
for sharing clinical trial data, taking into consideration a variety
of approaches (e.g., a distributed/federated data system).

In developing the principles and framework and in defining the
rights, responsibilities, and limitations underpinning the responsible
sharing of clinical trial data, the committee will take into account the
benefits of data sharing, the potential adverse consequences of both
sharing and not sharing data, and the landscape of regulations and
policies under which data-sharing occurs. Focused consideration will
also be given to the ethical standards and to integrating core principles
and values, including privacy. The committee is not expected to develop
or define specific technical data standards.

A framework for discussion will be released for public comment,
which will include tentative findings regarding (a) guiding principles and
(b) a selected set of data sharing activities. Based on the public
comments received and further deliberations, the committee will prepare
a final report with its findings and recommendations.
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Institute. Dr. Goodman received a B.A. from Harvard University and an
M.D. from New York University, trained in pediatrics at Washington
University in St. Louis, and received an M.H.S. in biostatistics and a
Ph.D. in epidemiology from Johns Hopkins University. He writes and
teaches on evidence evaluation and inferential, methodologic, and ethical
issues in epidemiology and clinical research.

Patricia A. King, J.D., has expertise in the study of law, medicine,
ethics, and public policy. She is an adjunct professor in the Department
of Health Policy and Management, School of Hygiene and Public Health,
at Johns Hopkins University. She is the co-author of Cases and Materials
on Law, Science and Medicine. She teaches family law courses and
offers a seminar in bioethics and the law. She is a member of the
American Law Institute and the Institute of Medicine and a fellow of the
Hastings Center. Her work in the field of bioethics has included service
on the Health, Education and Welfare-Advisory Recombinant DNA
Advisory Committee; the President’s Commission for the Study of
Ethical Problems in Medicine and Biomedical and Behavioral Research;
the National Commission for the Protection of Human Subjects of
Biomedical and Behavioral Research; and the Ethics, Legal and Social
Issues Working Group of the Human Genome Project. Ms. King is a
former member of the Harvard Corporation and a trustee emeritus of
Wheaton College in Massachusetts. Her professional experience before
joining the Law Center faculty in 1973 was primarily in the civil rights
field; she was the deputy director of the Office of Civil Rights and a
special assistant to the chairman of the Equal Employment Opportunity
Commission. She also served as a deputy assistant attorney general in the
Civil Division of the Department of Justice.
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Trudie Lang, Ph.D., is a clinical trials research methodologist with
specific expertise in capacity development and trial operations in low-
resource settings. She currently leads the Global Health Network (GHN)
at the University of Oxford, which is a forum to help clinical researchers
with trial design, methods, interpretation of regulations, and general
operations. GHN conducts methodology research to identify the real
barriers and issues involved in noncommercial trials, with the aim of
developing best-practice guidelines. Dr. Lang has worked in the field of
clinical trials for 20 years and has experienced the benefit of working in
the pharmaceutical industry, the World Health Organization, and in
academia. Ten years managing trials in industry gave Dr. Lang strong
capabilities in leading teams, regulations, managing complex projects,
and conducting effective strategic planning and taught her the rigors of
designing and operating clinical trials in varied settings. At Oxford, she
has further developed her expertise in the design, operation, and
methodology of running trials in developing countries. Dr. Lang set up a
clinical trial facility in Kenya with a strong focus on developing local
research skills and engagement. More recently, she devised and set up
Global Health Trials (www.globalhealthtrials.org). This is an online,
research-led facility to support and guide research teams and is being
used by more than 85,000 researchers. This evolved into GHN
(www.theglobalhealthnetwork.org), a virtual science park that hosts 15
international collaborations across varied diseases arcas—all aiming to
support research by sharing knowledge, research tools, and methods.

Deven McGraw, J.D., M.P.H., L.L.M., is the director of the Health
Privacy Project at the Center for Democracy and Technology (CDT).
The project is focused on developing and promoting workable privacy
and security protections for electronic personal health information. Ms.
McGraw is active in efforts to advance the adoption and implementation
of health information technology (HIT) and electronic health information
exchange to improve health care. She was one of three persons appointed
by Kathleen Sebelius, the Secretary of the U.S. Department of Health &
Human Services (HHS), to serve on the Health Information Technology
Policy Committee, a federal advisory committee established in the
American Recovery and Reinvestment Act of 2009. She has chaired that
committee’s Privacy and Security Workgroup since 2010 and also serves
on its Information Exchange and Meaningful Use Workgroups. In
addition, she served on two key workgroups of the American Health
Information Community, the federal advisory body established by HHS
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in the George W. Bush Administration to develop recommendations on
how to facilitate use of HIT to improve health. She also serves on the
executive committee of the Clinical Trials Transformation Initiative, the
steering committee of the Electronic Data Methods Forum, and the
leadership council of the eHealth Initiative. Ms. McGraw has a strong
background in health care policy. Prior to joining CDT, Ms. McGraw
was the chief operating officer of the National Partnership for Women &
Families, providing strategic direction and oversight for all of the
organization’s core program areas, including the promotion of initiatives
to improve health care quality. Ms. McGraw also was an associate in the
public policy group at Patton Boggs, LLP, and in the health care group at
Ropes & Gray. She also served as deputy legal counsel to the Governor
of Massachusetts and taught in the Federal Legislation Clinic at the
Georgetown University Law Center. Ms. McGraw graduated magna cum
laude from the University of Maryland, College Park. She earned her
J.D., magna cum laude, and her L.L.M. from Georgetown University
Law Center and was executive editor of the Georgetown Law Journal.
She also has an M.P.H. from the Johns Hopkins School of Hygiene and
Public Health.

Elizabeth G. Nabel, M.D., has served as president of Harvard
University—affiliated Brigham and Women’s Hospital (BWH) since
2010. A cardiologist and distinguished biomedical researcher, Dr. Nabel
is professor of medicine at Harvard Medical School. She brings a unique
perspective to health care based on her experience as a physician,
research scientist, academic medicine leader, and wellness advocate. At
BWH, she led development of a comprehensive strategic plan that
defines a new model of medicine characterized by cross-disciplinary
collaboration, patient-inclusive care, and innovation. Initiatives include a
new translational medical facility, patient-centered intensive care unit
care, and a $1 billion campaign to advance innovation, patient care, and
community health. Dr. Nabel has a long record of advocacy for health
and broadening access to care. As director of the National Heart, Lung,
and Blood Institute (NHLBI) from 2005 to 2009, she leveraged the $3
billion research portfolio to establish pioneering scientific programs in
genomics, stem cells, and translational research. One of Dr. Nabel’s
signature advocacy efforts was the Red Dress Heart Truth campaign,
which raises heart awareness in women through innovative partnerships.
Throughout her career, Nabel has been a champion for global health. At
NHLBI, she established Centers of Excellence in developing countries to
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combat cardiovascular and lung diseases. At BWH, she helped create a
national teaching hospital in Haiti and is advancing training for clinicians
in underresourced countries. An accomplished physician-scientist, Dr.
Nabel’s work on the molecular genetics of cardiovascular diseases has
produced 17 patents and more than 250 scientific publications. Her
colleagues elected her to the American Academy of the Arts and
Sciences and the Institute of Medicine, and she is a fellow of the
American Association for the Advancement of Science. Dr. Nabel’s
honors include the Willem Einthoven Award from Leiden University in
the Netherlands; two Distinguished Achievement Awards from the
American Heart Association; and six honorary doctorates. A native of St.
Paul, Minnesota, Dr. Nabel attended Weill Cornell Medical College and
completed her cardiology training at BWH.

Arti K. Rai, J.D., Elvin R. Latty Professor of Law at Duke University
School of Law, is an internationally recognized expert in intellectual
property (IP) law, administrative law, and health policy. Ms. Rai has also
taught at the Harvard University, Yale University, and University of
Pennsylvania law schools. Ms. Rai’s research on IP law and policy in
biotechnology, pharmaceuticals, and software has been funded by the
National Institutes of Health, the Kauffman Foundation, and the
Woodrow Wilson Center. She has published more than 50 articles,
essays, and book chapters on IP law, administrative law, and health
policy. Her publications have appeared in both peer-reviewed journals
and law reviews, including Science, the New England Journal of
Medicine, the Journal of Legal Studies, Nature Biotechnology, and the
Columbia, Georgetown, and Northwestern university law reviews. She is
the editor of [Intellectual Property Law and Biotechnology: Critical
Concepts (Edward Elgar, 2011), the co-author of a 2012 Kauffman
Foundation monograph on cost-effective health care innovation, and the
co-author of a casebook on law and the mental health system. From 2009
to 2010, Ms. Rai served as the administrator of the Office of External
Affairs at the U.S. Patent and Trademark Office (USPTO). As external
affairs administrator, she led policy analysis of the patent reform
legislation that ultimately became the America Invents Act and worked
to establish USPTO’s Office of the Chief Economist. Prior to that time,
she had served on President-Elect Obama’s transition team reviewing
USPTO. Prior to entering academia, Ms. Rai clerked for the Honorable
Marilyn Hall Patel of the U.S. District Court for the Northern District of
California; was a litigation associate at Jenner & Block (doing patent
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litigation as well as other litigation); and was a litigator at the Federal Pro-
grams Branch of the U.S. Department of Justice’s Civil Division. Ms. Rai
regularly testifies before Congress and relevant administrative bodies on IP
law and policy issues and advises federal agencies on IP policy issues
raised by the research that they fund. She is a member of the National Ad-
visory Council for Human Genome Research and of an Expert Advisory
Council to the Defense Advanced Projects Research Agency. She is a pub-
lic member of the Administrative Conference of the United States, a mem-
ber of the American Law Institute, and co-chair of the IP Committee of the
Administrative Law Section of the American Bar Association. In 2011,
Ms. Rai won the World Technology Network Award for Law. She gradu-
ated from Harvard College, magna cum laude, with a B.A. in biochemistry
and history, attended Harvard Medical School for the 1987-1988 academic
year, and received her J.D., cum laude, from Harvard Law School in 1991.

Ida Sim, Ph.D., is professor of medicine and Co-Director of Biomedical
Informatics of the Clinical and Translational Science Institute, University
of California at San Francisco, and co-founder of Open mHealth, a
nonprofit organization that is breaking down barriers to mobile health
app and data integration through an open software architecture. Her
primary research work is on knowledge-based technologies for evidence-
based practice, especially in the ontological representation of clinical
trials for data sharing and scientific computation. In 2005, Dr. Sim was
the founding project coordinator of the World Health Organization’s
International Clinical Trials Registry Platform, where she led the
establishment of the first global policy on clinical trial registration,
including the development of the Trial Registration Data Set, the
common 20-item dataset that all registers worldwide adhere to. She has
also published on clinical trial reporting bias, new models of scientific e-
publication of clinical research, and other policies and practices of trial
reporting and registration. In other work, Dr. Sim co-founded Open
mHealth (http://openmhealth.org), a nonprofit to build an open-source
way for the mobile health (mHealth) ecosystem to share data, methods,
and software to maximize the potential of mHealth to improve individual
and population health. Dr. Sim was a member of the National Research
Council Comittee on Computational Technology for Effective Health
Care. She serves on the editorial board of the Journal of Biomedical
Informatics and is on the advisory board for PLoS One. She is a recipient
of the United States Presidential Early Career Award for Scientists and
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Engineers, a fellow of the American College of Medical Informatics, and
a member of the American Society for Clinical Investigation. She is also
a practicing primary care physician.

Sharon Terry, M.A., is president and CEO of Genetic Alliance, a
network of more than 10,000 organizations, of which 1,200 are disease
advocacy organizations. Genetic Alliance enables individuals, families,
and communities to reclaim their health and become full participants in
translational research and services. She is the founding CEO of PXE
International, a research advocacy organization for the genetic condition
pseudoxanthoma elasticum (PXE). As co-discoverer of the gene as-
sociated with PXE, she holds the patent for ABCC6 to act as its steward
and has assigned her rights to the foundation. She developed a diagnostic
test and conducts clinical trials. She is the author of 120 peer-reviewed
papers, of which 30 are PXE clinical studies. Ms. Terry is also a co-
founder of the Genetic Alliance Registry and Biobank. In her focus at the
forefront of consumer participation in genetics research, services, and
policy, she serves in a leadership role on many of the major international
and national organizations, including the Institute of Medicine (IOM)
Science and Policy Board, the IOM Roundtable on Translating Genomic-
Based Research for Health, the PubMed Central National Advisory
Committee, and the International Rare Disease Research Consortium
Executive Committee, and as founding president of EspeRare Foun-
dation. She is on the editorial boards of several journals. She was instru-
mental in the passage of the Genetic Information Nondiscrimination Act.
In 2005, she received an honorary doctorate from Iona College for her
work in community engagement; the first Patient Service Award from
the University of North Carolina Institute for Pharmacogenomics and
Individualized Therapy in 2007; the Research!America Distinguished
Organization Advocacy Award in 2009; and the Clinical Research
Forum and Foundation’s Annual Award for Leadership in Public
Advocacy in 2011. In 2012, she became an honorary professor of Hebei
United University in Tangshan, China, and also received the Facing Our
Risk of Cancer Empowered Spirit of Empowerment Advocacy Award.
She was named one of the Food and Drug Administration’s “30 Heroes
for the Thirtieth Anniversary of the Orphan Drug Act” in 2013. She is an
Ashoka Fellow.

Joanne Waldstreicher, M.D., is chief medical officer, Johnson &
Johnson. In this role, she has oversight for epidemiology and safety of all
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Johnson & Johnson products worldwide across all sectors, including
pharmaceuticals, devices, and consumer products. In addition, she also
plays a leadership role for internal and external partnerships and
collaborations, including development of the corporate science, tech-
nology, regulatory, and government policies. Dr. Waldstreicher also
chairs the Pharmaceuticals R&D Development Committee, which
reviews all late-stage development programs in the pharmaceutical
pipeline. Dr. Waldstreicher’s prior role was as chief medical officer of
the pharmaceutical sector and head of Asia Pacific Medical Sciences,
responsible for medical safety, Asia research and development,
epidemiology, adaptive design strategy, pediatrics, established products,
and small molecule clinical pharmacology. Prior to that role, she was
head of Global Drug Development for the Johnson & Johnson Pharma-
ceutical Research & Development, LLC (J&JPRD) CNS/Internal
Medicine business unit. In this role, she was responsible for late-stage
development spanning the areas of psychiatry, neurology, pain,
infectious disease, cardiovascular medicine, urology, metabolism, and
other emerging areas. Prior to joining J&JPRD in 2002, Dr.
Waldstreicher was head of the endocrinology and metabolism clinical
research group at Merck Research Laboratories and responsible for
overseeing clinical development programs in atherosclerosis, obesity,
diabetes, urology, dermatology, and oncology. During that time, she
received numerous distinctions, including the Merck Research
Laboratory Key Innovator Award. Dr. Waldstreicher received the Jonas
Salk and Belle Zeller scholarships from the City University of New York
and graduated summa cum laude from Brooklyn College and cum laude
from Harvard Medical School. She completed her fellowship in
endocrinology and metabolism at Massachusetts General Hospital, has
won numerous awards and scholarships, and has authored numerous
papers and abstracts.
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Figure 1: Data Flow from Participant to
Analyzed Data and Reporting

A. Raw Data. All clinical trial data originate from patients and healthy
volunteers who participate in studies that are carried out according to a
detailed research protocol. This protocol is approved by an institutional
review board and explained to participants through the informed consent
process. Depending on the study under consideration, demographics,
clinical outcomes data, and other appropriate raw source information are
entered into case report forms. Some data (e.g., imaging studies) are in-
terpreted by study investigators, and these interpretations are entered into
the database—a process referred to as abstraction. The data are then cod-
ed to meet the study guidelines (e.g., men may be coded as “1” and
women as “0”); the coded data are then entered into the case report
forms. In addition, narrative data from the case reports are also tran-
scribed into the database. The data are then reviewed (i.e., cleaned) to be
sure that entries make sense and are internally consistent. The data are
then abstracted, coded, transcribed, and cleaned as appropriate

B. Cleaned Analyzable Dataset. Once the database is cleaned and all
queries are resolved, the database, which consists of both individual par-
ticipant data and computed/summary-level data, is then analyzable. It is
called analyzable because a very large percentage is never used. The next
step is to lock the database so that no further changes may be made and
the data may be unblinded. However, the cleaned analyzable dataset in
its unlocked condition has the potential for subsequent use, because it
could be re-analyzed at later time points with the addition of data (e.g.,
when 1-year, 3-year, and 10-year outcomes measures are added).

57
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C. Cleaned and Locked Analyzable Dataset. The final cleaned and
locked analyzable dataset consists of different components (participant
characteristics and primary outcome, prespecified secondary and tertiary
outcomes, adverse events data and exploratory data). A statistical analy-
sis may involve a composite outcome using any of the various compo-
nents. In addition, when data are missing, values may be imputed using
this dataset. Results are derived from data in the cleaned and locked ana-
lyzable dataset, which have undergone statistical analysis. Analyses that
were prespecified in the Statistical Analysis Plan form the basis for the
Clinical Study Report (CSR) (a detailed analysis of the study efficacy
data and the complete adverse event data). The CSR and the supporting
cleaned dataset are available to regulators (e.g., the Food and Drug Ad-
ministration, the European Medicines Agency) and to other data users as
appropriate (e.g., ministries of health). Journal articles generally repre-
sent slices of the data that make a coherent intellectual whole. For exam-
ple, the “lead article” usually describes the data on the primary efficacy
outcomes, key secondary outcomes, and the relevant adverse event data.
Subsequent articles often focus on different aspects of the secondary,
tertiary, or exploratory outcomes. Investigators can also use parts of the
analyzable dataset to prepare analyses for presentations, for data explora-
tion, and for hypothesis generation. A biostatistics best practice is to
freeze a copy of whatever data were used in an analysis so the results can
later be repeated if necessary. It would also be desirable to store the code
used in the analysis (i.e., the computer program), especially for any de-
rived data.
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