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Introduction?!

The conduct and design of clinical trials has changed considerably
over the past decade since the 2011 Institute of Medicine workshop Envi-
sioning a Transformed Clinical Trials Enterprise in the United States:
Establishing an Agenda for 2020 (IOM, 2012). The evolution of health care
is expanding the possibilities for integration of clinical research into the
continuum of clinical care; new approaches are enabling the collection
of data in real-world settings; and new modalities, such as digital health
technologies? and artificial intelligence applications, are being leveraged
to overcome challenges and advance clinical research. At the same time,
the clinical research enterprise is strained by rising costs, varying global
regulatory and economic landscapes, increasing complexity of clinical
trials, barriers to recruitment and retention of research participants, and
a clinical research workforce that is under tremendous demands.

! This workshop was organized by an independent planning committee whose role was
limited to identification of topics and speakers. This Proceedings of a Workshop was pre-
pared by the rapporteurs as a factual summary of the presentations and discussions that
took place at the workshop. Statements, recommendations, and opinions expressed are those
of individual presenters and participants and are not endorsed or verified by the National
Academies of Sciences, Engineering, and Medicine, and they should not be construed as
reflecting any group consensus.

2 Defined as ranging “from hardware—such as wearable devices and sensors—to soft-
ware, such as mobile phone apps that enable consumers to monitor their own health and
participate in studies; telemedicine platforms to connect patients with clinical providers; and
artificial intelligence to support clinical decision making” (NASEM, 2020, p. 1).
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BOX 1-1
Workshop Statement of Task

A planning committee of the National Academies of Sciences, Engineering,
and Medicine will plan and conduct a virtual, four-part public workshop designed
to consider a transformed clinical trials enterprise for 2030, featuring invited
presentations and discussions on:

e Lessons learned from progress and setbacks over the past 10 years.

e How an envisioned 2030 clinical trials enterprise might differ from the cur-
rent system.

e The following core themes in framing a 2030 agenda:
o Diversity and inclusion of clinical trial participants

Convergence of clinical research and clinical practice

Clinical trial data sharing

Incorporation of new technologies into drug research and development

Workforce and career development

Public engagement and partnership

Regulatory environment
o Cultural and financial incentives

e Key priority challenges and opportunities when it comes to the 2030 clini-
cal trials enterprise.

e Practical short- and long-term goals for improving the efficiency, effective-
ness, person-centeredness, inclusivity, and integration with health care of
the clinical trials enterprise.

O 0 O O 0 O

Looking ahead to 2030, the Forum on Drug Discovery, Development,
and Translation of the National Academies of Sciences, Engineering, and
Medicine (the National Academies) convened a public workshop for
stakeholders from across the drug research and development (R&D) life
cycle to reflect on the lessons learned over the past 10 years and consider
opportunities for the future. The agenda for the workshop was developed
by an independent planning committee to address the established task
(see Box 1-1).3 Specifically, the workshop was designed to consider goals
and priority action items that could advance the vision of a 2030 clinical
trials enterprise that is more efficient, effective, person-centered, inclusive,
and integrated into the health care delivery system so that outcomes and
experiences for all stakeholders are improved. The workshop was co-
chaired by Esther Krofah, executive director at FasterCures, a center of
the Milken Institute, and Steven Galson, senior vice president of Research
and Development at Amgen Inc.

3 The agendas for the four parts of the workshop can be found in Appendix C.
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Originally intended to be held in person in Washington, DC, over
the course of 1.5 days, the workshop was redesigned as a four-part vir-
tual event spanning 5 months due to the COVID-19 pandemic and the
need to hold the workshop virtually. At the time of the first meeting in
January 2021, more than 25 million people in the United States had been
infected with COVID-19, and more than 400,000 had died as a result.*
“We have witnessed a tremendous response from the medical research
community in accelerating the development of therapeutics and vac-
cines,” said Krofah. In January 2021, two vaccines had already shown
sufficient evidence of safety and efficacy in clinical trials to be authorized
for emergency use by the U.S. Food and Drug Administration (FDA). At
the same time, however, the pandemic resulted in the disruption of new
and existing clinical trials for a range of diseases. “It’s clear that we have
an urgent need, now more than ever, to advance a clinical trials enterprise
that is more efficient, effective, person-centered, inclusive, and integrated
into the health delivery system,” Krofah said.

ORGANIZATION OF THE WORKSHOP AND PROCEEDINGS

This Proceedings of a Workshop summarizes the presentations and
discussions that took place during the four-part virtual public workshop
held on January 26, February 9, March 24, and May 11, 2021.5 All four
parts of the workshop, including interactive breakout group discussions,
were facilitated remotely via Zoom and webcast live. Participants were
also able to submit comments and questions throughout the workshop
via the webcast comment window or within a dedicated Slack workspace.

Chapter 2 provides an overview of some changes in communities and
clinical research as a result of the COVID-19 pandemic, lessons learned
from the positive and negative effects of those changes, and ways in
which an envisioned 2030 clinical trials enterprise could differ from the
current system. It introduces some of the key challenges and opportuni-
ties for achieving that vision. Chapter 3 summarizes workshop discus-
sions focused on achievable goals to enhance person-centeredness and
inclusivity throughout the clinical trials enterprise and ways to improve
public engagement and partnership. Chapter 4 covers discussions on how
the thoughtful and deliberate use of new technologies could enhance the
clinical trials enterprise. Chapter 5 recaps the workshop discussions in

4 This information is from the Johns Hopkins University Coronavirus Resource Center. For
more information and updated counts, see https://coronavirus.jhu.edu/us-map (accessed
September 9, 2021).

5 Archived webcast videos and additional meeting materials are available on the National
Academies website. See https://www.nationalacademies.org/our-work/envisioning-a-
transformed-clinical-trials-enterprise-for-2030-a-workshop (accessed July 19, 2021).


https://coronavirus.jhu.edu/us-map
https://www.nationalacademies.org/our-work/envisioning-a-transformed-clinical-trials-enterprise-for-2030-a-workshop
https://www.nationalacademies.org/our-work/envisioning-a-transformed-clinical-trials-enterprise-for-2030-a-workshop
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which participants considered approaches to building a more resilient,
sustainable, and transparent clinical trials enterprise, including the inte-
gration of clinical research and clinical practice. Throughout Chapters 3,
4, and 5, many individual workshop speakers and participants drew
examples from their experiences and observations during the COVID-19
pandemic, and discussed the potential for some of those lessons learned
to inform an envisioned transformation of the clinical trials enterprise.

Over the course of the workshop, three current and former FDA
officials shared their personal perspectives on the state of the clinical
trials enterprise, changes made as a result of the COVID-19 pandemic,
examples of positive changes made that potentially could be continued
post-pandemic, and what it may take to realize the 2030 vision. These
discussions are summarized in Chapter 6, which also includes closing
remarks from the workshop co-chairs. A series of Health Affairs blog posts
were written by select workshop speakers to complement the workshop
discussions (see Appendix A).° Participants were encouraged to share
their insights and observations about the workshop on Twitter using the
hashtags #ClinicalTrials2030 and #DrugForum.

6 See https:/ /www.healthaffairs.org/topic/ss170 (accessed July 1, 2021).


https://www.healthaffairs.org/topic/ss170

Defining the Vision

Highlights of Key Points Made by Individual Speakers

Distrust of the biomedical research and health care systems
persists. (King)

Building trust with Black communities involves making their
health a priority and being transparent about the process and
the products of medical research. (King)

Digital health technologies can enable research to be conducted
at the scale needed for studies to be representative, reliable,
and adequately powered to produce meaningful data. (Califf)
The quality of electronic health record data and claims data
is improving, and standards, common data models, and the
automated curation methods that are being developed and
deployed can help support the advancement of a learning
health system. (Califf)

The interests of the sponsors, patients, and societies are not
necessarily in conflict. A more patient- and society-focused
clinical research enterprise can also be more efficient and
productive for industry trial sponsors. (Levy)

Improving industry efficiency can help reduce the burden
of trial participation for patients and increase the volume of
data available to support societies in evidence-based, health-
related decision making. (Levy)
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To open the workshop, three speakers shared their personal perspec-
tives on key focus areas of the series: person-centeredness and inclusivity
in clinical trials; the role of digital technology in conducting clinical trials;
and resilience, sustainability, and transparency of the clinical trials enter-
prise. Terris King, former director of the Office of Minority Health at the
Centers for Medicare & Medicaid Services (CMS), shared his vision for
building a more person-centered and inclusive clinical trials enterprise
by 2030. Robert Califf, head of Clinical Strategy and Policy at Verily Life
Sciences and Google Health, reflected on the use of existing and emerging
technologies for achieving the aspirations for a transformed 2030 clinical
trials enterprise. Elliott Levy, senior vice president for R&D Strategy and
Operation at Amgen Inc., shared his vision for a future of clinical research
that could better meet the needs of patients and society. Each talk was
followed by a facilitated breakout group discussion.

ENVISIONING A MORE PERSON-CENTERED AND
INCLUSIVE CLINICAL TRIALS ENTERPRISE

A Perspective on Person-Centeredness and Inclusivity:
Moving Forward Together

King’s community has experienced high rates of COVID-19 cases dur-
ing the pandemic. He described his work participating in focus groups for
Johns Hopkins University and the Robert Wood Johnson Foundation, and
arranging for conversations between several pharmaceutical companies
and his congregation to discuss vaccination and to address issues with
misinformation. Through these activities, King heard that distrust of the
biomedical research and health care systems persists. He told workshop
participants that “many African Americans ... would rather die than take
a vaccine that many of you would offer.” He shared the perspective that
many from his community believe that others only care about the health
of Black communities now given the COVID-19 pandemic because they
realize everyone’s health is interconnected. The sense of many Black com-
munities around the country, King said, is that “if entities talking to us
would talk about more than vaccine hesitancy, if health care institutions
would also talk about the health issues and concerns that we had before
COVID ever came, we might trust that they’re actually meaning us good
for when this is over, and we might actually listen to them in terms of
taking a vaccine.”

Long before the pandemic, the promise of precision medicine was that
treatment of disease could be tailored to individuals based on genetic and
other factors. At the time, King said, the need for greater participation by
African Americans and other underrepresented minorities in clinical trials
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was acknowledged. Yet, minority populations are still underrepresented
in clinical trials, hindering the development and application of preci-
sion medicine treatments that could benefit them. “We [Black communi-
ties and clinical trialists] need each other in terms of trials,” King said.
“We need each other in terms of participation. We need each other to
move forward.” African Americans suffer from high rates of diabetes,
hypertension, and obesity (NCHS, 2021), and are more likely to die from
COVID-19 than white Americans (CDC, 2021). Many researchers, clini-
cians, and policy experts have suggested that the disparity in COVID-19
mortality rates might be associated with social determinants of health
and/or underlying comorbidities, such as diabetes, but the true reason
is still unknown. Understanding and addressing the health concerns of
African Americans has not been a priority for research, King noted.

Building trust with Black communities involves making the health of
African Americans a priority and being transparent about the process and
the products of medical research. King said the clinical trials enterprise
is using “the wrong message and the wrong messengers” when trying
to engage minority populations in clinical trials. What is needed, he
continued, is a person-centered model of community-based participatory
research that reaches African Americans in the spaces where they gather to
share their faith and their fears and where trusted relationships are built.
These spaces include not just churches, but also community sanctuaries
such as beauty salons and barbershops. Trusted community members and
pastors in these spaces can work with researchers and the pharmaceutical
industry to build programs that convey, with complete transparency, the
benefit of the pharmaceutical products for the community.

King emphasized the need to invest in the community, and provide
stipends to the trusted community members to enable them to educate
and engage others in the research process. “What we discovered from
COVID is we're connected. Let’s use this process to connect and build
processes that work for both parties,” he said, adding that both parties
must humble themselves so they can learn from each other. He noted that
this approach to engaging the community is not new and has been suc-
cessful in other health settings (e.g., Project Dulce for improving diabetes
care in underrepresented populations).! In conclusion, King said, “Let’s
work together and build a vision for 2030 to save the least, the lost, and
those who lack support.”

! For more information, see https://www.scripps.org/services/metabolic-conditions/
diabetes/diabetes-professional-training (accessed August 3, 2021).


https://www.scripps.org/services/metabolic-conditions/diabetes/diabetes-professional-training
https://www.scripps.org/services/metabolic-conditions/diabetes/diabetes-professional-training
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Enhancing Outcomes in a More Person-Centered and Inclusive
Clinical Trials Enterprise: Breakout Discussion Highlights

A summary of the points made by individual breakout group par-
ticipants was provided in plenary session by Natalie Rotelli of Eli Lilly
and Company, Mark Unruh of The University of New Mexico, Jonathan
Watanabe of the University of California, Irvine, and Jeanne Regnante of
the LUNGevity Foundation on behalf of four breakout groups. The follow-
ing topics were highlighted by breakout group participants as being of
interest for further discussion in the subsequent workshop meetings (see
Chapter 3). This section is the rapporteurs’ summary of the breakout group
reports by Rotelli, Unruh, Watanabe, and Regnante, and should not be
construed as reflecting agreement among any group. All suggestions and
proposals are reported for discussion purposes only.

Improving Representation and Relevance

The results of a clinical trial should be relevant to trial participants
and to the broader patient population. Breakout discussants observed that
only a small subset of the general population participates in clinical trials,
which compounds the challenges of enrolling a diverse and representative
trial population. Participants discussed how elements of study design could
create barriers to participation for minorities (e.g., inclusion and exclusion
criteria, convenience of site locations, or appointment hours) and how new
approaches to participation that leverage digital health technologies might
increase access to clinical trial participation. The need for metrics to demon-
strate progress toward the goal of improving representation and relevance
was raised by discussants, and it was noted that measures of success should
be driven by what is meaningful to communities.

Engaging and Preparing a More Diverse Clinical Research Workforce

Representation applies not only to trial participants, but also to those
designing and conducting the trials. Breakout discussants suggested
that the clinical trials workforce should reflect the community it serves.
Engaging investigators beyond those affiliated with traditional academic
research institutions was discussed as one way to broaden diverse rep-
resentation among both investigators and participants, and to poten-
tially enhance the speed of participant accrual. Later in the workshop,
individual workshop speakers and participants discussed in more depth
approaches to improve workforce diversity (see Chapter 2), and build
trust and sustain long-term relationships with communities and commu-
nity providers (see Chapter 5).
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Improving Community Engagement and Fostering Trust

The need for sustained investments in building communities and
maintaining trust was a theme across the breakout discussions. Breakout
discussants observed that the clinical trials enterprise seems “piecework”
in that generally each trial is set up independently, making it difficult
to have a sustainable impact in a given community. The importance of
leveraging established partnerships to engage target communities was
highlighted in the breakout discussions. The role of community-based
participatory research was highlighted, including the need to consider
community researchers as part of the clinical research team. Lessons may
be learned from the response to the COVID-19 pandemic, which involved
leveraging existing skills, resources, and infrastructure within communi-
ties (e.g., community-based pharmacies).

ENVISIONING AN OPTIMIZED CLINICAL TRIALS ENTERPRISE
THROUGH THE USE OF TECHNOLOGIES

A Perspective on the Use of Digital Technologies:
Taking Action for Impact

Califf described the development of COVID-19 vaccines as “a real
triumph,” but added that the clinical trials enterprise in general did not
deliver. “[T]he clinical trials industry ... is at the point now where digital
transformation is going to have an impact,” Califf said. “And the way
people handle it will determine the winners and the losers as things shake
out.” He provided examples of digital disruption in other industries, such
as the transformation of photography from film and paper to digital and
the movement from video rental to digital streaming, in which the digital
disruption was driven by external organizations while the original busi-
nesses resisted change (see Steinhubl et al., 2019). He suggested that the
clinical trials enterprise embrace the coming digital disruption and adapt
technologies to improve clinical research and care.

Califf referred participants to the vision statement by the Clinical
Trials Transformation Initiative (CTTI) on transforming clinical trials for
2030, which he said was in line with the focus of this National Academies
workshop.? He focused his remarks on seven technology-related actions
that he said have the potential to transform the field.

Califf suggested that one approach could be to replace human labor
through automation, while not replacing human jobs. He observed that

2See https:/ /ctti-clinicaltrials.org/who_we_are/transforming-trials-2030 (accessed April 13,
2022).
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mated, but concerns about regulatory oversight have stalled progress.
“We have to move into a regulatory regime that supports and does not
inhibit automation,” he said. Automation could enhance the efficiency
of virtual visits, virtual monitoring, auditing, and statistical process con-
trol, for example. Califf asserted that automation could reduce the time
spent doing mundane, repetitive tasks and allow trial staff to spend more
time on higher value activities, including interacting with clinical trial
participants.

Another approach that Califf proposed was to provide digital sup
port that makes the work easier and more fun. Califf offered sugges-
tions for how digital support might enhance the conduct of clinical trials.
For example, trial participation can be made more engaging for patients
through the use of gamification—the application of game design elements
to non-game situations. Decision support tools for clinical trials and clini-
cal practice could help providers delegate some routine health care activi-
ties to other staff, which would share the workload across the health care
team and enable providers to focus on other priority tasks. The use of
passive measurement technologies (with informed consent) can enhance
virtual visits and reduce the burden of data collection. Digital support
can also enable more home health visits, and “digital phenotypes” can
help ensure that the technology used is appropriate for the individual
(e.g., some patients might need more personal interaction or might be
less technology literate).

A third approach Califf suggested was to scale research in a way
that is representative, reliable, and powerful. He said the dependence
on manual processes limits the ability to reach populations of potential
trial participants. For common chronic diseases, many of those who are
eligible for a trial can face barriers to participation, such as not living near
a trial site. Rare disease trials can be challenging to enroll in small areas
and can require coordination across health systems and geographies.
Digital health technologies can enable the conduct of research at the scale
needed for studies to be representative, reliable, and adequately powered
to produce meaningful data, he said.

A fourth approach Califf suggested was to involve patients and
participants directly in research. Digital health technologies can enable
direct interaction with patients and potential trial participants to gain
input on their priorities, preferences, and concerns (e.g., features of trial
design and outcomes of importance to patients). Technology can also
enable self-reporting by participants, which Califf said can add depth and
context to clinical and functional outcomes measures.

Califf proposed creating communities of learning and research as
another approach. Concerns about patient and participant privacy and
data integrity have resulted in a system that does not facilitate interac-
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tion among the broad range of stakeholders in clinical research, Califf
observed. He said it is time to develop communities of learning in the
clinical research enterprise.

Califf emphasized the need to integrate research and practice. He
noted that the quality of electronic health records (EHR) data and claims
data is improving, and standards, common data models, and automated
curation methods that are being developed and deployed can help sup-
port the advancement of a learning health system.

Lastly, Califf pointed to the use of cloud computing to federate
data, information, and knowledge. Technology can be used to optimize
the collection, storage, curation, and global sharing of data for regulatory
and technology assessment purposes, Califf said. Technology has enabled
the ability to “bring the questions to the data,” rather than just bring data
to the questions, he continued. “[W]e are going to be much better off if
we create global datasets that are available, with the proper protections,
to a variety of people to try to understand what the data mean and to
participate in the research in a direct way,” Califf said.

Fundamental Non-Technical Issues to Be Addressed

Several non-technical issues need to be addressed if technologies are
to be used to their fullest extent in clinical trials, Califf said. These include
the interrelated issues of how to govern the privacy and confidentiality of
health-related data; prioritization of clinical studies (and who determines
priorities); and how to balance the risks versus the benefits of clinical trial
participation.

Ultimately, he said, “Digital technology can either be a rising tide that
raises all boats if we make it equitable ... or it can be used much like it is
now in most of our health systems ... to segment populations to optimize
the situation for some people, particularly those who are already digitally
enabled.”

Using Technology to Optimize the Clinical Trials Enterprise:
Breakout Discussion Highlights

A summary of the points made by individual breakout group par-
ticipants was provided in plenary session by Celia Witten of the Center
for Biologics Evaluation and Research (CBER) at FDA, Sam Roosz of
Crescendo Health, Ed Seguine of Clinical Ink, and Jeanne Regnante of the
LUNGevity Foundation on behalf of breakout groups. The following
topics were highlighted as being of interest for further discussion in sub-
sequent workshop meetings (see Chapter 4). This section is the rappor-
teurs’ summary of the breakout groups reports by Witten, Roosz, Seguine,
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and Regnante, and should not be construed as reflecting any group. All
suggestions and proposals are reported for discussion purposes only.

The Use of Digital Health Technologies in Trials

Breakout participants discussed the need to intentionally consider
whether the use of digital health technologies in clinical trials would be
deployed as a tool to more effectively mine data from communities (i.e.,
with limited return of information or benefit to the community) versus
being used as a tool to work more collaboratively with patients and
communities (e.g., to reduce the burden of trial participation and return
information back to individuals and communities, and to build value and
transparency in the research enterprise). The acceptability of technologies
and innovative methodologies in regulatory submissions may not be
clearly established, so breakout participants suggested that guidance for
industry from regulators might be needed so that sponsors can more con-
fidently deploy these technologies in trials. Participants also discussed the
need for training of clinical operations staff to ensure they are confident in
the use of current and new technologies for clinical trials. The lack of clear
and consistent terminology across industry regarding the use of technolo-
gies in trials was also raised. Breakout participants highlighted the need
to disseminate information about initiatives and best practices for the
use of technologies in clinical trials. The importance of applying lessons
from the response to the COVID-19 pandemic to the use of technology in
clinical research was also a recurring theme of discussion (see Chapter 4).

Technology and Trial Participants

The role of technology in trial recruitment was discussed, includ-
ing the use of advanced analytics to identify potential participants from
underrepresented groups, and engaging and establishing relationships
with communities through the use of social media. The need to better
leverage the power of communication was highlighted, including com-
munication campaigns to educate the public about the benefits of trials
and trial technologies. It was observed that access to technology tools
varies across communities. Breakout participants discussed the value of
investing in access to technology resources within communities, with a
focus on technology that would fit into trial participants’ daily lives.

Data Collection and Sharing

Breakout participants discussed the need for harmonization of data
collection and tools that can facilitate data sharing and translation across
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data systems, so that data collection efforts do not hinder existing work-
flows and practices. The need to engage patients in identifying the out-
comes of interest to them first, before designing the study, was also raised.
Participants discussed the importance of responsibly and transparently
sharing data from clinical trials with communities to build public trust in
clinical research and add value back to the community.

ENVISIONING A MORE RESILIENT, SUSTAINABLE, AND
TRANSPARENT CLINICAL TRIALS ENTERPRISE

A Perspective on the State of Clinical Trials in 2021

The clinical research enterprise primarily serves the needs of three key
stakeholder groups: sponsors, patients, and societies, Levy said.? Clinical
research is conducted by the industry sponsors, who seek to improve the
speed, efficiency, and success rates of their trials. At the same time, it is
important to remember that clinical research is ultimately conducted for
the benefit of the patients and for communities impacted by the costs and
burdens of disease. Each stakeholder group has its own distinct interests
which, he observed, can be in conflict to some extent (i.e., the interest of
one might be only satisfied at the expense of another). However, Levy
said, “what the pandemic taught us ... is that a greater focus on the needs
of patients and societies is, in fact, consistent with the industry’s needs
for greater efficiency and productivity and therefore we can transform
the clinical research enterprise in a way that benefits all parties, including
industry.” Levy considered the current and future states of research from
the perspective of each stakeholder group.

Sponsor Perspective: Enhance Efficiencies

Clinical research is a high-risk, costly, complex enterprise with poor
success rates and low return on investment, Levy said. He explained that,
in the absence of price increases, such an industry can only survive in a
capital-rich environment. From a sponsor perspective, increasing opera-
tional efficiencies is essential. Levy outlined four areas for opportunity:

e Continuous process improvement could yield improvements in
efficiency which, while incremental, could compound over time.
Improved process efficiency also benefits patients by, for example,

3 Levy noted that the opinions expressed in his presentation are solely his own and do not
necessarily represent those of his employer or any other party.
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reducing site workload, thereby allowing sites to focus more on
patients than process.

e Platform trials, adaptive trial designs, and the use of historical clin-
ical trial comparator data could increase trial efficiencies. Patients
can benefit as well, Levy said. For example, use of a historical
comparator means that participants are less likely to receive an
ineffective clinical comparator.

e Trial simplification could result in cost savings (e.g., large out-
comes trials following on the initial registration trial).

e Substitution of real-world evidence for evidence gathered in the
course of traditional clinical trials could increase trial efficiency.
Levy said he expects increased attention and use of real-world
evidence in the coming years.

Levy pointed out that improving industry efficiency may also help
reduce the burden of trial participation for patients and increase the
volume of reliable and relevant data available to support evidence-based
decision making on the part of stakeholders across the clinical trials
enterprise.

Looking beyond operational efficiencies, Levy suggested that the
expanding use of data and technology in trial design and execution will
significantly improve the speed, efficiency, and success of clinical trials
in the coming decade. Real-world data collected in health care settings
can help provide a more complete picture of local patient characteristics
and standards of care, which can be used to refine eligibility criteria and
site selection, making trial enrollment more efficient and predictable.
The increasing availability of patient-level genomic and proteomic data
will enable identification of patients who would be most likely to benefit
from the investigational intervention. This would enable smaller, faster
studies, Levy said, and increase value for patients and society. Improved
analytics, artificial intelligence, and machine learning can be applied to
generate faster, more rigorous systematic reviews to inform the develop-
ment of research questions and study designs, and to screening incoming
clinical trial data for safety and other signals. There is also potential for
new data collection approaches, such as passive data collection by wear-
able devices, to expand in scope over the coming decade and contribute
to improved trial design and execution.

Patient Perspective

Levy outlined some patient-centered elements that he believes will be
parts of future clinical trials:
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e “Patients will routinely participate in the design of clinical trials,”

Levy said.

Trials will be more accessible through increased selection of sites in
community settings, and through the increased use of remote trial
conduct methods that were more broadly deployed and validated
during the COVID-19 pandemic (see Figure 2-1).

Adaptive trial designs can reduce the amount of non-informative
testing to which participants are subjected, and platform trials can
increase the likelihood of participants receiving an effective therapy.
Advances in genomics and proteomics will allow for tailoring of
treatments to individual patient needs and increase the probability
of patient benefit.

“All these changes, which are made in the interest of patients, will

benefit sponsors by improving recruitment, retention, and data quality,”

Level of Perceived Benefit ——

Remote & Statistical
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. Direct to Patient IP
. Telemedicine

Direct Data Capture @
. Home Health Care

Local Labs & Images
< o ®

Size of circle reflects
breadth of adoption

Complexity to Deliver =——p

FIGURE 2-1 One sponsor’s qualitative impression of the adoption and impact of
remote approaches on the conduct of clinical trials during a pandemic.

NOTES: Approaches adopted (to varying degrees as indicated by circle size)
included telemedicine, remote and statistical monitoring, shipment of investi-
gational product (IP) directly to patients, home health care, local collection of
laboratory and imaging data, and direct data capture. Levy noted that the effort
expended to deploy these approaches was generally acceptable to the sponsor
and enabled the sponsor to safely continue and complete the study during the
COVID-19 pandemic.

SOURCE: Levy presentation, January 26, 2021.
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Levy added. As an example, he described Amgen’s approach to end-to-
end patient engagement in the drug development process. Prior to the
start of Phase 1, Amgen gathers patient input on their unmet treatment
needs. When a target had been identified, patients provide input on their
desired attributes for the products, and specify elements of the study
design that would enable or encourage them to participate (e.g., dosing
regimens, outcomes measures). The patient voice is also increasingly
included in sponsor interactions with regulatory authorities and payers.

Societal Perspective

Levy observed that not enough clinical trial data are available on
minority populations because of the underrepresentation of minority par-
ticipants in clinical trials. He noted that participating in clinical trials
“is a problem with deep historical roots” for many African Americans,
and added that limited access to clinical trials in general compounds
the barriers to participation for many underrepresented populations. The
competitive model, by default, can limit the sharing of clinical trial data,
and drives biopharmaceutical investment toward areas where incentives
are greatest. This can lead to investments that are not aligned with societal
need, leading to a lack of trust in the clinical research enterprise, Levy said.

There is opportunity for improvement in the value that the clinical
trials enterprise delivers to societies, Levy said. He listed a few steps
toward a future state that better promotes health equity and public trust:

e The balance between collaboration and competition should be reset
to maintain incentives for innovation while expanding the scope of
precompetitive collaboration and data sharing.

e A modified incentive system could help drive investments toward
clinical research that is in better alignment with public health pri-
orities, which in turn can help build public trust in the enterprise.

e A systematic effort is needed to increase diversity among trial par-
ticipants. Levy suggested, “Clinical trial diversity can be increased.
We already know how. What is most needed is simply the will and
the discipline to systematically apply existing methods.”

The COVID-19 pandemic has been a driver of change in clinical
research and health care and has led to increased sharing of data and
other proprietary information (AstraZeneca, 2020; COVID R&D Alliance,
2021; FDA, 2020a; Janssen Vaccines and Prevention, 2020; Moderna TX,
2020; Pfizer, 2020; TransCelerate, 2020). For example, the major COVID-19
vaccine trial protocols were publicly posted, which Levy said would pre-
viously have been “unthinkable.” The public disclosure of COVID-19 vac-
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cine trial data drew attention to the issue of diversity in trial populations
and has fostered discussions of minority underrepresentation in these
trials. One notable example of this type of collaboration, Levy said, is the
COVID R&D Alliance of major biopharmaceutical companies, which is
focused on accelerating development of therapies for COVID-19 though
repurposing, trial acceleration, data sharing, and pandemic preparedness.
Another example is TransCelerate BioPharma, Inc., a nonprofit collab-
orative established in 2012 by the major biopharmaceutical companies to
advance clinical research. In response to COVID-19, TransCelerate devel-
oped and launched a platform for sharing patient-level data from COVID-
19 trials among researchers to inform future trial design and conduct (e.g.,
refining eligibility criteria, optimizing endpoints for assay sensitivity).

The interests of the sponsors, patients, and societies are not neces-
sarily in conflict, Levy concluded. A more patient- and society-focused
clinical research enterprise can also be more efficient and productive for
industry trial sponsors.

Building a More Resilient, Sustainable, and Transparent
Clinical Trials Enterprise: Breakout Discussion Highlights

A summary of the points made by individual breakout group partici-
pants was provided in plenary session by Clay Johnston of the Dell Medi-
cal School, Peyton Howell of Parexel, Jeanne Regnante of the LUNGevity
Foundation, and Celia Witten of CBER at FDA on behalf of each of the
four breakout groups. The following topics were highlighted as being
of interest for further discussion in subsequent workshop meetings (see
Chapter 5). This section is the rapporteurs’ summary of the breakout group
reports by Johnston, Howell, Regnante, and Witten, and should not be con-
strued as reflecting any group. All suggestions and proposals are reported
for discussion purposes only.

Moving Toward Community-Based Trials

Participants discussed ways to better integrate clinical research and
routine health care. In the wake of the COVID-19 pandemic and the
need for the clinical trials enterprise to be better prepared for the next
pandemic, there may be motivation for investments to improve the clini-
cal trials enterprise. Participants discussed the creation of a clinical trials
network that is community based, which could quickly transition from
routine trials for chronic conditions to trials needed to respond to the next
public health emergency. It was observed, however, that many commu-
nities lack the infrastructure needed for efficient participation in current
clinical trials.
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Approaches to address systemic racism and how to bring clinical
trials to communities were discussed. Breakout discussants shared ideas
for engaging trusted community members as brokers, involving the com-
munity in the development of trial networks, and fostering a clinical trials
workforce that reflects the patients in the communities they serve.

Workforce and Workflow

Participants discussed the need to develop career paths and incen-
tives for primary care and community-based physicians to act as clinical
trial investigators in multicenter trials. Similarly, incentives for academic
investigators to participate in large platform trials versus initiating their
own smaller trials were discussed. Breakout discussants emphasized the
need to fund the conduct and expansion of community-based participa-
tory research and training and to provide incentives for community-based
researchers. Workflow issues were also discussed, such as the pressures
on clinical investigators to meet the competing demands of clinical trials
and health care delivery.

Evidence Generation and Regulatory Review

The generation of quality data to support regulatory review was a
key topic of interest. Participants discussed the role of institutional review
boards (IRBs) in preventing uninformative trials from moving forward,
and how enhanced coordination between regulators and industry spon-
sors might help ensure that data generated through novel methods will be
acceptable for regulatory review and approval. The use of real-world data
in clinical trials was highlighted as a means to bridge clinical research and
health care delivery, and the need for standardized definitions of data
elements in EHRs was noted. Breakout discussants suggested there may
be lessons learned based on the UK RECOVERY Trial (see Chapter 5) and
other ongoing efforts that have successfully coordinated clinical trials
and enabled the sharing of standardized trial data.



Enhancing Outcomes in a
More Person-Centered and Inclusive
Clinical Trials Enterprise

Highlights of Key Points Made by Individual Speakers

e Science benefits from diverse participation in studies that can
lead to new discoveries and treatment approaches. However,
the clinical trials enterprise has not evolved to reflect the
population it now serves. (Pérez-Stable)

e Collecting input from patients on trial design, including the
consent process, can lead to more patient-centered trials and
better participant recruitment and retention. (Araojo, O’Boyle,
Pérez-Stable)

e Theresponse to the COVID-19 pandemic shows that inclusivity
in trials can be achieved when there is appropriate attention to
overcoming barriers through early-stage planning, appropriate
site selection, and community engagement. (Araojo)

® Relationships with community organizations should be equita-
ble partnerships and nurtured over the long term. (Buchanan)

e The vision for health care in 2030 is built around “achieving
optimal outcomes with as little added burden to the patient
as possible.” (Metcalf)

e Stakeholders across the clinical trials enterprise need to better
explain the usefulness and value of clinical research for the
practice of medicine and clinical care. (Anderson)

19
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This segment of the four-part workshop focused on transforming the
clinical trials enterprise to be more person-centered, inclusive, and equita-
ble by 2030. Participants discussed priorities and actions for achieving this
goal and how to engage stakeholders, including the public, in this effort.

THE ROAD TO 2030: PERSPECTIVES FROM THE FIELD

Frontline Experience: A Panel Discussion

In this session, panelists shared their perspectives on what is needed
for the clinical trials enterprise to move toward greater person-centered-
ness over the coming decade. Panelists included Eliseo Pérez-Stable, direc-
tor of the National Institute on Minority Health and Health Disparities
(NIMHD) at the National Institutes of Health (NIH); Richardae Araojo,
associate commissioner for Minority Health and director of the Office
of Minority Health and Health Equity (OMHHE) at FDA; and Megan
O’Boyle, principal investigator of the Phelan-McDermid Syndrome
Registry. The session was moderated by Esther Krofah.

The Rationale for Inclusiveness

Pérez-Stable said increasing the inclusiveness of clinical trials is a
priority. “Having a diverse sample in a clinical research trial is good sci-
ence,” Pérez-Stable said. “There are questions that will be left unanswered
if we stay with the easiest-to-recruit participants in a clinical research
trial.” Furthermore, some groups experience disproportionate burdens
from particular diseases. For example, he said that because COVID-19 is
disproportionately impacting African American and Latino individuals, it
may make sense to oversample them for related clinical trials. He acknowl-
edged the challenge of achieving balanced representation in every study,
but said that having at least some diverse participation in studies can lead
to new discoveries and treatment approaches.

Araojo mentioned the 2012 FDA Safety and Innovation Act (FDASIA),
which directed the agency to study the participation and analysis of
demographic subgroups in clinical trials and to create a plan to support
inclusive clinical trials.! One product of FDASIA was the FDA Center for
Drug Evaluation and Research’s Drug Trials Snapshots program. Araojo
shared some specific findings from a recent Snapshots report summa-
rizing participant demographics in clinical trials of new products from

1 See https:/ /www.fda.gov /regulatory-information/food-and-drug-administration-safety-
and-innovation-act-fdasia/fdasia-section-907-inclusion-demographic-subgroups-clinical-trials
(accessed July 1, 2021).
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2015 through 2019.2 Of the nearly 300,000 trial participants during this
time frame (from both U.S. and ex-U.S. trial sites), 76 percent were
white, 11 percent were Asian, 7 percent were Black or African Ameri-
can, and about 1 percent were American Indian or Alaska Native (5 per-
cent were designated as other). When only participants enrolled at U.S.
sites were assessed (about 102,000), the demographics shifted to 16 per-
cent Black or African American, 2 percent Asian, and 1 percent American
Indian or Alaska Native (FDA, 2020b).

O’Boyle observed that there is little diversity in clinical trials for rare
diseases, unless the disease is known to be highly prevalent in a particular
ethnic or racial group. She suggested that diversity in rare disease trials
could be improved if providers referred more patients for genetic testing.

The Role of the U.S. Food and Drug Administration

OMHHE at FDA “works to protect and promote the health of racial
and ethnic minority, underrepresented, and underserved populations
[through] research, outreach, and communication that works toward
addressing health disparities,” Araojo said.? Activities within the agency’s
current authorities include, for example, supporting intramural and extra-
mural research; implementing culturally and linguistically appropriate
strategies, tools, programs, initiatives, and campaigns; and issuing guid-
ance documents. Improving diversity in clinical trials is a key priority for
FDA, and Araojo referred participants to a recently released guidance for
industry, Enhancing the Diversity of Clinical Trial Populations— Eligibility
Criteria, Enrollment Practices, and Trial Designs.* The guidance addresses
methods to improve trial recruitment so those enrolled reflect those who
will ultimately use the product being studied.

Araojo said FDA is committed to “consistent, continued, bidirectional
community engagement” to advance inclusiveness and to help over-
come the barriers to more representative participation of racial and ethnic
minority populations in clinical trials. The agency will continue its efforts
to reduce the burden of trial participation, and will apply the lessons
learned, as appropriate, during the COVID-19 response about the use of
new technologies, tools, techniques, real-world data, and other advances.

2 For the 2015-2019 Drug Trials Snapshots Summary Report, see https://www.fda.gov/
media/143592/download (accessed July 1, 2021).

3 For more information about OMHHE at FDA, see https:/ /www.fda.gov/about-fda/
office-commissioner/ office-minority-health-and-health-equity (accessed July 1, 2021).

4 See https://www.fda.gov/regulatory-information/search-fda-guidance-documents/
enhancing-diversity-clinical-trial-populations-eligibility-criteria-enrollment-practices-and-
trial (accessed July 1, 2021).
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Engaging the Community to Reduce Barriers to Enrollment

O’Boyle spoke from her perspective as the principal investigator of
the Phelan-McDermid Syndrome Registry and as the parent of a child
with a rare genetic syndrome. She described the current clinical trials
enterprise as out of alignment with the way people use and share per-
sonal data in 2021. IRBs are providing protections that participants do
not necessarily want, and required consents often do not allow partici-
pants to share identified data, she said. Furthermore, much of what is
included in consent forms is unnecessary, frightening to participants,
or redundant. Forms are lengthy and seem to be written for the benefit
of corporate lawyers rather than patients, O’Boyle said. “Short, concise,
honest” forms are needed, and patient groups should be approached to
review consent forms before IRB approval. O’Boyle said that sponsors
should also seek input from patient groups on protocols and schedules
(e.g., Would treatment be better tolerated before or after a meal? Will
travel to appointments be a financial burden?). Patient input can inform
the development of more patient-centered trials, which can lead to better
participant retention.

O’Boyle said that time, money, and lives are being wasted as a result
of “overprotection” by IRBs and a lack of inclusion of diverse patients
in studies. She stressed that this message must come from patients and
research advocacy organizations. Any effort by the researchers to address
this would appear self-serving. Patient communities need education about
clinical trials so they are empowered to speak up and communicate to trial
sponsors their interests and concerns about protocols and consent forms.

Pérez-Stable emphasized the importance of understanding patient
needs when designing trial procedures and the consent form. He agreed
that consent forms need to be more user-friendly for participants, not just
in length and content, but also language and reading level. Protocols or
consent forms that are not acceptable or understandable to patients can
be a barrier to recruiting a diverse population, and experience has shown
that community engagement is an effective method for developing long-
term connections with diverse populations.

Araojo highlighted the need for engaging patient advocacy groups
to learn how to make trials less burdensome with regard to trial design,
logistics, recruitment, and retention; engaging cultural ambassadors,
faith-based organizations, and trusted leaders in the community; and
eliminating language barriers. Community engagement is not just inform-
ing the community, it is also understanding their needs with regard to
trial participation.

Another barrier to recruitment is a general lack of awareness of the
availability of clinical trials, Araojo said. With COVID-19, the public was
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aware that trials were being launched and that volunteers were needed,
and that diverse participation was especially needed due to the dispropor-
tionate impact of COVID-19 in racial and ethnic minority communities.
A lesson from the response to the COVID-19 pandemic is that inclusivity
in trials can be achieved when there is appropriate attention to overcom-
ing barriers through early-stage planning, appropriate site selection, and
community engagement.

Krofah asked panelists to comment on the concerns that including
patients in discussions of trial design and working to increase diverse par-
ticipation slows the process and adds expense. O’Boyle said that failure to
recruit or retain trial participants slows the process and increases expense.
“If you do not design [trials] with the patients and families in mind, then
you are not going to retain them,” she said. She advocated for engaging
with patients and their caregivers even earlier, prior to selecting a target
and defining product attributes or delivery mechanisms, to understand
what their most pressing disease-related concerns and quality-of-life
issue are.

Best Practices

Pérez-Stable said that planning for representative trial participation
should be done early, and he suggested that experts might reach out
to the contract research organizations recruiting in areas with minority
populations to motivate them. He shared his experience working with the
Operation Warp Speed? leadership to increase their outreach to diverse
communities. One of the COVID-19 vaccine sponsors, for example, cre-
ated a website for people to register their interest in joining the trial.
However, participants from all demographics did not visit the website in
proportionate numbers right away, he said, and recruiters initially failed
to reach out to many people from diverse communities who did register.
The sponsor did understand the importance of diverse enrollment, he
continued, and ultimately paused recruitment of white participants to
achieve better representation of minority populations.

Pérez-Stable emphasized the importance of finding the right messen-
ger to reach out to diverse communities. Too often recruiters believe that
minorities are not interested in clinical trials, he said, or that they will only
participate in trials if a religious leader or a celebrity or athlete endorses
the trial. The most powerful messengers are actually local doctors, nurses,
and community leaders who can speak in plain language to community
members. The panelists also emphasized the importance of investing in

5 Operation Warp Speed was a public-private partnership to accelerate the development
of vaccines for COVID-19.
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culturally tailored and linguistically competent messages and literature
to share with patients from many backgrounds.

Krofah noted that community outreach and efforts to educate the pub-
lic about clinical trials are chronically underfunded. Pérez-Stable observed
that academic clinical research has been gradually moving toward early
community engagement and said that industry has come to understand
the value of investing in community engagement. He cited the COVID-19
Prevention Network (CoVPN)® run by the National Institute of Allergy
and Infectious Diseases as one positive example of COVID-19 clinical
trials recruiting diverse participants. Pérez-Stable added that the NIH
Community Engagement Alliance (CEAL) Against COVID-19 Disparities”
is investing community engagement, providing resources, and partnering
with communities to develop and disseminate accurate information about
COVID-19 disease, clinical trials, and vaccination.

THE ROAD TO 2030: VISIONS OF WHAT IS POSSIBLE

In this session, Silas Buchanan, chief executive officer of the Insti-
tute for eHealth Equity, shared several examples of how the Institute
for eHealth Equity is working to create equitable partnerships with
community organizations. Marilyn Metcalf, senior director of patient
engagement at GlaxoSmithKline, discussed the potential for technology
tools to improve patient outcomes and reduce patient burdens. Margaret
Anderson, consulting managing director of strategy and analytics at
Deloitte, described lessons from health movements of the past that can be
brought forward to effect change for the future. The session was moder-
ated by Luther Clark, deputy chief patient officer and global director for
scientific, medical, and patient perspective at Merck & Co.

Forging Equitable Partnerships with
Community-Based Organizations®

“A more inclusive clinical trials enterprise in 2030 will largely be
defined by the number of equitable partnerships ... created with under-
served, faith, and community-based organizations,” Buchanan began.

6 For more information about CoVPN, see https:/ /coronaviruspreventionnetwork.org
(accessed August 3, 2021).

7 For more information about the NIH CEAL program, see https://covid19community.
nih.gov (accessed July 20, 2021).

8 This presentation is based on a blog post titled Driving Towards a More Inclusive Clinical
Trials Enterprise by 2030: Action Without Strategy Is Aimless and Strategy Without Action Is
Powerless, available at https://www.healthaffairs.org/do/10.1377 /hblog20210503.43985/
full (accessed July 1, 2021).
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This strategy for inclusiveness depends on building trusted relation-
ships with the leaders of these organizations, whom he said serve as
conduits between underserved community members and the health care
system. These types of community-based organizations have a wealth of
experience addressing social determinants of health, Buchanan noted.
Religious organizations, for example, have a long history of addressing
food insecurity and other personal needs (e.g., soup kitchens, food pan-
tries, clothing drives, transportation to health care appointments, daycare
and after-school programs, adult education/GED classes). As discussed
by workshop speaker Terris King, formerly of CMS (see Chapter 2),
conversations about health also take place at barbershops and beauty
salons, which are trusted community institutions where people feel safe
discussing their personal concerns. Buchanan observed that the clinical
trials enterprise has long underestimated the importance of equitably
partnering with these trusted organizations as emissaries to the com-
munity. He cautioned, however, that it is not as simple as just reaching
out to a church for a particular clinical trial. These relationships need to
be nurtured over time.

As an example of how to begin reaching out to underserved com-
munities, Buchanan described launching a Healthy Eating Active Living
(HEAL) campaign. With a grant from the Aetna Foundation, the Insti-
tute for eHealth Equity partnered with five churches in Atlanta, Georgia;
Dallas, Texas; and Columbus, Ohio, to co-create a HEAL campaign.
Buchanan emphasized that they did not arrive with a fully developed
campaign and tell the community what to do. Rather, decisions about
aspects such as content, language, and images were community-driven,
and endorsed by the participating faith-based organizations.

The campaign was facilitated by SMS text messaging. After the pastor
spoke briefly to the congregation about health, they could text “healthy”
to a short code phone number and begin answering a series of demo-
graphic and health-related questions. The HEAL campaign then messaged
the 2,500 participating community members three times each week with
additional information and questions. Over the course of 6 months, the
response rate to the questions was 43 percent and, importantly, Buchanan
said, no one left the program. Key elements of success, he said, were
having each pastor’s blessing to launch the campaign, and gathering
feedback and discussing next steps in weekly private meetings with the
health ministry teams. Buchanan noted that about 35 percent of African
Methodist Episcopal (AME) churches have a health ministry team, which
usually includes members of the congregation who are current and retired
nurses and doctors. Decisions about the HEAL campaign were driven by
them as the experts on their community.
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The relationships built through the HEAL campaign led to a partner-
ship with the AME Church to launch AMECHealth.org,” which Buchanan
said is now the official channel for dissemination of health information for
the AME Church. The website includes both publicly available informa-
tion and a password-protected social network for the leadership of AME
congregations, which the Institute for eHealth Equity uses to facilitate
equitable collaboration and data sharing for health campaigns. He noted
that many major health programs designed to reach African Americans
through faith-based organizations collect data, but do not share data back
in a lay format that the organizations can use (e.g., to apply for grants).

The Institute for eHealth Equity is also launching Our Healthy Com-
munity teams, a social network for community-based organizations
designed to “shorten the distance” between the community and the clini-
cal trials enterprise, health care providers, payers, and other stakeholders
in health. Buchanan added that the Institute for eHealth Equity was
recently selected by the Morehouse School of Medicine to participate
on the National Advisory Board for the National COVID-19 Resiliency
Network. They are developing a co-branded campaign with Morehouse,
again working directly with faith-based organizations to ensure their
input is included.

“What we are most interested in,” Buchanan concluded, “is helping to
equitably connect all stakeholders, helping recruit more principal investi-
gators of color, and building something that acknowledges the past while
moving together toward the future.”

Achieving Improved Outcomes While Reducing Patient Burden

Metcalf shared a vision for health care in 2030 developed in collabora-
tion with Rob Weker, a patient advocate, and based on input from patients.!
In this vision, a patient’s well-being would be monitored, to the extent they
desired, making use of artificial intelligence and digital networking to
provide comprehensive, proactive health services to the patient and the
caregiver. Health care would ideally encompass early detection of disease,
shared decision making about options, psychosocial support, expert medi-
cal care, and financial support, Metcalf said, with the goal of “achieving
optimal outcomes with as little added burden to the patient as possible.”

The technical capabilities to achieve this vision exist or are being
developed, Metcalf said. She pointed out, however, that patients who

9 For more information, see http:/ /amechealth.org (accessed July 20, 2021).

10 This presentation is based on a blog post titled Transforming Clinical Trials: A New Vision
for 2030, available at https://www.healthaffairs.org/do/10.1377 /hblog20210503.897529 /
full (accessed July 1, 2021).
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have access to specialty medical facilities and have comprehensive insur-
ance coverage are most likely to benefit. It is important to “consider the
patients who are not well insured, who do not have physicians, or whose
physicians do not have familiarity with or access to clinical trials and
cutting-edge therapies,” Metcalf said.

Issues such as infrastructure, access, equity, and privacy are systemic
issues that cannot be addressed effectively by one segment of the health
system in isolation, she added. Furthermore, technical capability alone
will not achieve this vision for 2030. Technologies are tools, and their
accessibility and appeal to patients varies.

Achieving this vision requires an integrated health care system with
shared purpose and shared information. The translation of research into
clinical practice can be supported by prioritizing patient involvement in
drug R&D and regulatory decision making when it comes to early disease
detection, disease management, and treatment, Metcalf said.

Metcalf referred participants to a prior workshop of the National
Academies’ Forum on Drug Discovery, Development, and Translation
on Advancing the Science of Patient Input in Medical Product Research
and Development!! (NASEM, 2018). Discussions at that workshop high-
lighted the importance of designing trials from the start with patient
needs and preferences in mind, and gathering input on participant trial
experiences, including the experiences of participants who drop out of
studies. Although some progress has been made in forging closer partner-
ships between patients and the health system, much work still needs to
be done. “Creating an equitable person-centered health care system is not
only possible, but absolutely necessary for the well-being of all people,”
Metcalf concluded.

Advocating for Change: Learning from Past
Movements That Changed Policy and Practice

Anderson reflected on how the current clinical trials system was
formed by events of the past. In particular, she described how unethi-
cal practices in medical research, such as the U.S. Public Health Service
Syphilis Study at Tuskegee, and the widespread use of Henrietta Lacks’s
cells without her knowledge or consent, led to mistrust of the medical
research system. Citing work by the Pew Research Center, Anderson
shared data showing how public trust in the scientific community has
remained fairly stable since the 1970s, while public trust in government

1 For more information on this workshop, see https:/ /www.nationalacademies.org/our-
work/advancing-the-science-of-patient-input-in-medical-product-rd-towards-a-research-
agenda--a-workshop (accessed July 20, 2021).
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https://www.nationalacademies.org/our-work/advancing-the-science-of-patient-input-in-medical-product-rd-towards-a-research-agenda--a-workshop
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has declined steeply in the same time period.!>!3 Moving forward, she
said that stakeholders across the clinical trials enterprise need to better
explain the usefulness and value of clinical research for the practice of
medicine and clinical care. In doing so, it is important to remember that
“there is deep pain throughout the research system. These are real people,
real lives, real diseases. It is important for us to honor that,” Anderson
said.

Understanding the past is necessary to develop the solutions needed
for the future, and Anderson described several examples of movements
that changed policy and practice in health care. In the late 1980s, during
the early days of the HIV/AIDS epidemic, activists took an “outside/
inside” approach to effecting change by staging large public demonstra-
tions outside that demanded attention from government, while also work-
ing with science and policy experts to propose specific policy changes
from inside organizations. This strategy was also deployed by the Society
for Women’s Health Research in the mid-1990s to mandate the inclusion
of women in clinical trials. For the inside component, they approached
female members of Congress to call for a U.S. Government Accountabil-
ity Office review of the status of inclusion of women and minorities in
research, the results of which helped to facilitate policy changes.

Anderson suggested that a similar strategy could be used for achiev-
ing and maintaining accountability for more person-centered clinical
trials. Building off the movements described above, a range of organiza-
tions and actions have been driving change toward patient-centric clinical
trials over time, for example, venture philanthropy organizations and
foundations that fund research (e.g., the Cystic Fibrosis Foundation),
patient cohorts (e.g., PatientsLikeMe, All of Us), nonprofit research orga-
nizations (e.g., Patient-Centered Outcomes Research Institute [PCORI]),
agencies (e.g., FDA), and legislation (e.g., the 21st Century Cures Act).
Anderson pointed out that these activities moved forward while infor-
mation and methodologies about patient-centricity were still emerging.
There was the will to seek change, she said.

In closing, Anderson listed some of the lessons to take forward.

e Meeting people where they are.

e Taking action without fear (“passion plus fearlessness equals
change”).

e Using an outside/inside strategy to exert pressure on the system.

12 See https://www.pewresearch.org/politics /2021/05/17 /public-trust-in-government-
1958-2021 (accessed April 13, 2022).

13 See https:/ /www.pewresearch.org / fact-tank/2020/08 /27 / public-confidence-in-scientists-
has-remained-stable-for-decades (accessed April 13, 2022).
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e Gathering a coalition of the willing. “[Think] broadly about who
else needs to be brought [into the clinical trials enterprise] and give
them assignments,” she said.

e Using disruption as a wedge (e.g., leverage the lessons from tech-
nology use in the COVID-19 pandemic response).

e Providing appropriate resources and funding for those organiza-
tions that are doing the work and reaching out to communities.

¢ Developing a pipeline of diverse scientists, clinical researchers, and
health care providers.

Short-Term Goals to Foster a More Person-Centered
and Inclusive Clinical Trials Enterprise:
Panel and Breakout Discussion Highlights

Following the panel discussion, workshop participants were divided
into virtual Zoom breakout rooms to consider short-term, tangible, and
measurable goals and actions that could help ensure a more person-
centered and inclusive clinical trials enterprise, and to discuss technol-
ogies, tools, and techniques that could be used to enhance inclusive-
ness and equity in clinical trials. Upon reconvening in plenary session,
Krofah and several participants reflected on the panel and breakout group
discussions and highlighted the following themes:

¢ Investing in community outreach and engagement. Relationships
with the community need to be cultivated and maintained. Partici-
pants discussed funding community-based organizations, provid-
ing education and training for community members and leaders,
compensating community leaders and partners for their time, and
returning value to the community, Krofah reported.

® Educating the community about clinical trial opportunities.
Jacqueline Alikhanni, patient ambassador at PCORI and trial par-
ticipant, suggested that many patients would participate in clinical
trials if they were better informed about what clinical trials are,
what opportunities are available, and how to enroll. Educating
communities about trials, especially communities of color, would
help to foster trust, she said, and could help to overcome reserva-
tions about participating in trials that have resulted from a long
history of negative experiences with the medical establishment.

¢ Engaging patients at the beginning of the trial process to ensure
that participation is meaningful. For example, patients should
be asked to provide input on therapeutic targets and outcomes of
importance to them, and on the acceptability of elements of proto-
cols and consent forms, Krofah reported. The need to balance what
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is meaningful to trial participants versus what is legally required
in consent forms was noted.

Rethinking data-sharing practices. Krofah summarized a point
made by O’Boyle that, in some cases, trial participants might pre-
fer to have informed consent agreements that permit sharing of
identifiable information. Information not related to health is being
shared constantly, such as with social media or streaming services.
Some trial participants might choose to similarly share their health
information if it could help develop meaningful treatments more
efficiently.

Clearly defining what is meant by community. “Different stake-
holders define community differently,” Krofah said. Identifying
trusted leaders in the defined community who can be partners and
spokespersons is also important.

Identifying appropriate metrics to assess progress in establish
ing a more person-centered and inclusive clinical trials enter
prise. End-to-end visibility is needed with regard to diverse patient
enrollment across trials while still preserving patient privacy and
conforming to regulations, Krofah said.

Mentoring principal investigators. Elena Rios of the National
Hispanic Medical Association said that physicians involved in
research need to serve as mentors to the next generation of clinical
trial investigators. She added that many experienced investiga-
tors are associated with academic health centers while many new
investigators are community based.

Considering social determinants of health in inclusiveness.
Barbara Bierer, director of the Multi-Regional Clinical Trials Center
of Brigham and Women’s Hospital and Harvard University, said
that information on social determinants of health is needed to
inform diverse trial enrollment efforts, and that good, quick indi-
cators of social determinants of health are needed for use in data
collection (versus extensive, often uncomfortable, questioning of
patients). Krofah agreed and added that “the full experience of an
individual [influences] whether or not they even have the opportu-
nity to understand and participate in clinical trials and research.”
Developing a national, cooperative effort to educate stakeholders
about inclusivity in clinical trials. Bierer suggested that the
National Academies consider which aspects of improving inclu-
sivity might be addressed cooperatively, at a national level, rather
than organizations developing uncoordinated, individual efforts to
educate about inclusivity.
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Long-Term Goals to Foster a More Person-Centered
and Inclusive Clinical Trials Enterprise:
Panel and Breakout Discussion Highlights

Workshop participants considered longer-term, tangible, and mea-
surable goals and actions that could ensure a more person-centered and
inclusive clinical trials enterprise, and discussed technologies, tools,
and techniques that could be used to enhance inclusiveness and equity
in clinical trials. Upon reconvening in plenary session, Clark reflected on
the panel and breakout group discussions and highlighted the following
themes:

* Acting with urgency. Although the breakout discussants were
charged with discussing actions and goals for the next 10 years,
Clark reported that several breakout discussants emphasized that
the importance of the issues warranted quick actions to begin
making progress toward the stated goal and meeting any interim
milestones as soon as possible.

e Focusing on earlier, broader, and consistent community engage
ment. The importance of community engagement was a key theme
of the discussions, Clark said, including the benefits for both
researchers and participants of engaging communities earlier in
the clinical trial process. It was suggested that local health equity
initiatives are an underused resource for continuous community
engagement, and that clinical trials should be connected to these
groups.

* Moving the clinical trials enterprise into health care settings.
Breakout participants discussed the importance of developing
robust clinical trial networks within communities, and investing in
community-based trial infrastructure for the long term. Approaches
might include: establishing sustainable funding models for com-
munity health workers, providing training opportunities for indi-
viduals working across the health care team to help patients make
more informed decisions about trial participation, and sustaining
long-term relationships between community leaders and the health
care teams.

¢ Advancing the consent process. Participants discussed ways in
which technology could be used to make consent forms and the
consent process more interactive, more meaningful and patient
friendly, and potentially virtual.

e Collecting information on social determinants of health. In addi-
tion to the usual demographic information, better information is
needed on the social determinants of health impacting potential
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trial participants. Collecting the latter information should not
create additional burden for the trial participant, Clark said, and
breakout discussants suggested that the clinical trials enterprise
connect with community partners that are already collecting this
information as they work to address these issues.

Identifying the problems that could be solved with technology.
Breakout participants discussed how technology could help over-
come many of the barriers to more person-centered and inclusive
clinical trials, Clark reported. There was discussion of the need to
address the “digital divide” and to ensure that patients with lim-
ited access to technology or technology literacy are not excluded.
General areas discussed in which digital health technologies could
help improve patient-centeredness and inclusiveness included
Raising awareness about clinical trials. Technology can be an
effective tool to disseminate reliable, high-quality, credible infor-
mation about clinical trials, Clark said. It was also noted that tech-
nology can be leveraged to help foster trust in the clinical trials
enterprise if trusted community voices are delivering the messages.
Increasing access to clinical trials. Breakout participants dis-
cussed how to leverage technology to decentralize clinical trials
and expand the population that can participate. Mobile technolo-
gies can be used to reach those living in rural and remote areas and
others who face barriers to traveling to a clinical trial site, Clark
said. Cell phones, for example, are now widely available even in
the most remote parts of the world.

REFLECTIONS ON ACHIEVING PERSON
CENTERED AND INCLUSIVE TRIALS

Steven Galson and Krofah noted that an underlying theme through-

out this part of the workshop was that the issues of person-centeredness
and inclusivity in clinical trials have been discussed for decades and the
time has come to take action, employ new approaches, and make prog-
ress. To close this part of the workshop, they summarized some of the key
messages they heard during the discussions.

Person-Centeredness and Inclusiveness

e “If the patients are not at the center of our work, then who is?”

Galson said, paraphrasing O’Boyle. To move forward, it is nec-
essary to understand where and why there has been resistance
to engaging patients and their caregivers in the clinical trials
process.
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¢ Communities need information about what clinical trials are and
the advantages of participating, Galson summarized. It is a mis-
perception that certain minority populations do not want to par-
ticipate in clinical trials.

e Ease of recruitment often drives who is recruited for a given clini-
cal study and, as discussed by Pérez-Stable, this does not represent
the best science.

e The population enrolled in a trial does not necessarily reflect the
population most burdened by the disease under investigation,
Galson said. A summary of participant demographics that was
discussed by Araojo showed that 16 percent of trial participants
in the United States were Black or African American and 2 percent
were Asian.

e There is also a need to engage and prepare a more diverse clinical
research workforce, especially at the physician/principal investiga-
tor level. Participants discussed the “failure of medical education
to significantly increase the diversity [of the] physician workforce
in the United States,” Galson said.

Envisioning and Effecting Systemic Change

e There is optimism that change is possible and already taking place.
“Now, like never before, this issue has risen to the top, not just
within the medical research community, but within the public dis-
course at large,” Krofah said.

* A systemic, enterprise-level, cooperative approach is needed to
improve inclusivity in clinical trials, Galson reported, rather than
the many disparate efforts by individual organizations that are cur-
rently occurring. There are models to scale and best practices to be
shared, Krofah added. The clinical trials enterprise needs to move
beyond “islands of excellence” to “a whole ecosystem of excellence
for all people,” she said.

e How to effect change was a topic across breakout group discussions,
including the roles of mandates and enforcement, incentives, invest-
ments and capacity building, accountability, and the will to make
change. More discussion is needed on the role of FDA in advancing
inclusiveness in clinical trials, Galson suggested, such as the extent
to which the agency has the authority to mandate changes.

e Learning from the ongoing response to the COVID-19 pandemic
was a recurring topic of discussion. For example, Krofah asked,
how can the infrastructure, networks, and collaborations be sus-
tained and expanded to address other disease conditions that dis-
proportionately affect particular communities?






Practical Applications for Technology to
Enhance the Clinical Trials Enterprise

Highlights of Key Points Made by Individual Speakers

¢ The technology needed to drive change in the clinical trials
enterprise already exists. What is lacking is coordination and
an understanding of how to effectively use that technology
to advance clinical trials. (Hirsch)

¢ Technology can help inform patients about clinical trials and
reduce the burden of participation, but it is not a silver-bullet
solution for engaging more people in research. (Hastings)

¢ The bidirectional flow of data can provide direct benefits to
patients. “People are much more willing to give their data
when they have the feeling that they are getting something
out of it.” (Bronneke)

* Many of the tools, technologies, and processes that were im-
plemented during the COVID-19 pandemic response could
be adopted more broadly across the clinical trials enterprise,
but not all will be sustainable outside of a crisis response.
(Chang)

¢ Data are needed to characterize the performance of technol-
ogy-enabled, decentralized clinical trials based on parameters
such as participant safety, participant and site experience,
data privacy, and data integrity. (Tenaerts)

e For greater integration of research and care, overlap is needed
in the regulatory oversight of some of these areas. (Perakslis)

35




36 ENVISIONING A TRANSFORMED CLINICAL TRIAL ENTERPRISE FOR 2030

* Each interaction a patient has with the health system is
an opportunity to foster trust in clinical trials and identify
potential areas of hidden bias or inaccessibility in these
encounters. (Roosz)

¢ DPatients using digital health technologies should be able to
trust that their information is secure. A holistic approach to
data governance should balance data security with usability
of the technology and include non-discrimination protec-
tions. (Coravos)

This segment of the four-part workshop focused on practical appli-
cations of technology to transform the clinical trials enterprise for 2030.
Participants considered ways that thoughtful and deliberate use of digital
technologies could support the goals of improving person-centeredness
and inclusivity of clinical trials and ensuring resilience, sustainability, and
transparency in the clinical trials enterprise.

THE ROAD TO 2030: PERSPECTIVES FROM THE FIELD

Frontline Experience: A Panel Discussion

In this session, three panelists described how they are working to
apply technology practically in pursuit of an improved clinical trials enter-
prise. Panelists included Tara Hastings, senior associate director for Patient
Engagement at The Michael J. Fox Foundation for Parkinson’s Research;
Jan Benedikt Bronneke, director, Law and Economics of Health Technolo-
gies at the health innovation hub (hih) of the German Federal Ministry of
Health; and Bradford Hirsch, chief executive officer (CEO) of SignalPath
Research. To open the session, Jennifer Goldsack, executive director of the
Digital Medicine Society and session moderator, said that an enhanced
clinical trials enterprise for the future does not necessarily require more
technology, but, rather, more solved problems. Current and emerging tech-
nologies are “tools in the toolbox” that can help drive the enterprise to
become safer, more effective, more efficient, and more equitable.

“Tools in the Toolbox”

Hirsch stated that the technology needed to drive change in the clini-
cal trials enterprise already exists. What is lacking is coordination and
an understanding of how to effectively use that technology to advance
clinical trials. For example, he said stakeholders may not be familiar with
currently available operational technology for clinical trial sites (e.g., tools
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for regulatory document management, operational management for trials,
and payment infrastructure). There is an opportunity to bring together
different technology products to integrate the generation of clinical trial
data and collection of real-world data, he said, while preserving essential
patient—clinician relationships.

Hastings added that technology can help inform patients on clini-
cal trial participation. Technology can also be deployed to help reduce
the burden of trial participation, especially for patients with progressive
disorders, such as Parkinson’s disease (e.g., by reducing the number of
in-person visits required). She noted, however, that technology is not
a silver-bullet solution for engaging more people in research. Studies
funded by The Michael J. Fox Foundation for Parkinson’s Research have
found that barriers to participation include time, acceptability, and lan-
guage barriers, but also access to technology. This means it is important to
find ways to be inclusive and to connect with those in the community who
may not have wireless Internet access or the ability to use it, for example.

Bidirectional Information Flow

Hastings pointed out that technology is “a two-way street.” It is not
just about what trial participants may contribute to research, but also
what the clinical trials enterprise can give back to participants and their
providers that could better inform their own health care and choices. The
bidirectional flow of information can help enable more productive con-
versations between patients and their providers and offer patients more
insight into their own care, she said.

As Germany has been implementing the use of digital health tech-
nologies to enhance the delivery of health care following the passage of
the Digital Health Care Act in 2019,! it has become clear that there are
opportunities to use these tools for clinical evidence generation as well,
Bronneke said. However, patients in Germany have expressed concern
that their data could be misused. The European Union General Data Pro-
tection Regulation (GDPR) addresses data privacy, including the use of
patient data and the sharing of data for purposes other than those origi-
nally intended. While implementation of the GDPR promotes trust among
patients, Bronneke described the regulation as restrictive to the point of
reducing the potential benefits that could be derived from the data.

As mentioned above, the bidirectional flow of data can provide direct
benefits to patients, and Bronneke observed that “people are much more

! For more information about the law, see a summary written by hih at https:/ /hih-2025.
de/dvg-a-summary-of-germanys-new-law-for-digital-health-applications (accessed August 3,
2021).
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willing to give their data when they have the feeling that they are get-
ting something out of it.” For example, he noted that many people freely
share personal information on social media because they feel they receive
something of value in return. Similarly, patients are more likely to share
their health data when they feel included in the clinical research process.
As an example, Bronneke mentioned the digital health applications pro-
cess in Germany. This process allows for research use of the real-world
data associated with digital therapeutics, and patients who share their
data via an approved digital health application receive direct and timely
feedback.

Coordination and Integration of Technical Solutions to
Improve the Patient Experience

Hirsch shared his personal experience as a recent participant in a
COVID-19 vaccine clinical trial, summarizing the experience as “a bit of
a mess.” What was intended to be an hour-long initial visit lasted more
than 6 hours. This was due, he said, to a lack of coordination across
the multiple technology elements from five different vendors that were
being used for the trial (e.g., the eConsent platform, the app for receiving
payment for participation, the app for reporting symptoms). He sug-
gested that the challenge was not the technology itself, but rather the
lack of coordination. Technologies used for a trial should be coordinated
in advance and deployed in a way that focuses on the user experience,
educating trial participants and engaging them in the process.

Technology solutions are siloed, in part, because they are expensive
and complex to develop, Hirsch said. Solutions must correctly follow data
privacy and security regulations to protect patient information and the
integrity of trial data. What is needed, Hirsch said, is agreement among
regulatory agencies on what policies and oversight are necessary to gov-
ern and coordinate use of digital health technologies in clinical trials,
such that relevant policies are streamlined and more easily understood
by developers working in different areas. In addition, he said, there is
a need for better coordination among technology developers and other
stakeholders working within those defined policies. Developers are not
opposed to eliminating the siloes, he said, but there must be investment
in infrastructures that can support and facilitate alignment.

Bronneke suggested that responsibility for coordination falls primar-
ily on the technology developers, but he added that more encouraging
regulatory policies would have a positive impact. He observed that siloed
data are barriers to coordination. In Germany, the health care system is
encouraged to increase the interoperability of health data by using Fast
Healthcare Interoperability Resources profiles and the internationally
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standardized SNOMED CT terminology? for recording clinical informa-
tion.> He noted that regulatory acceptance of real-world evidence varies
by country and remains limited in some places, and suggested that regu-
latory frameworks could include broader definitions of acceptable clinical
trials (e.g., prospective cohort studies).

Hastings emphasized the need for co-development of clinical trial
technologies with the people the products are intended to serve. As an
example, she said that a wearable device, such as a watch, can be useful
for many people, but people with Parkinson’s disease often have dif-
ficulty managing the watchband, and the watch can snag on clothing
during tremors. In addition, she said that “sponsors have the opportu-
nity to work with patients to understand how technology actually get[s]
integrated.” She suggested that walking a patient through a mock study
visit could help identify challenges and areas where technology might
be able to improve the participant experience. Hastings noted that it is
challenging to measure the return on investment of patient involvement
in drug development, and it can therefore be difficult to justify extend-
ing project time lines to allow for gathering patient input. She suggested
that stakeholders work collectively to identify potential measures and
to educate investors about both the value of designing technology up
front to meet patient needs and the risks of not doing so. Her vision for
2030 is that study participants would not have to manage many different
technology elements (e.g., a watch, an app) to achieve the same outcome.
Uncoordinated technology elements can also create confusion for regula-
tors and payers, she noted. Hastings said the patient community is ready
and willing to contribute to finding solutions and that advocacy groups
can play a role by serving as precompetitive conveners.

A unified trial experience for patients should include technology
elements that flow together, and coordination of technology across the
clinical site experience to ensure that trials are efficiently executed and
necessary datasets are obtained, Hirsch summarized. The architecture
to support integration across technology products exists, he said, but
regulatory policies must be coordinated. Thinking intentionally about
the patient experience and the site experience “cascades into a better
experience for participants, higher accessibility, and generation of higher
quality, more accessible data,” Goldsack concluded.

2 For more information on SNOMED, see https://www.snomed.org (accessed July 26,
2021).

3 For more information on the SNOMED CT policy adopted by the German Federal
Institute for Drugs and Medical Devices, see https://www.bfarm.de/EN/Code-systems/
Terminologies/SNOMED-CT/_node.html (accessed August 3, 2021).
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THE ROAD TO 2030: VISIONS OF WHAT IS POSSIBLE

Speakers in this session provided examples of collaboration and inno-
vation toward implementing digital technologies in clinical trials. Janice
Chang, chief operating officer at TransCelerate, discussed some of the
lessons learned from the response by TransCelerate member companies
to the COVID-19 pandemic and shared her perspective on the role of tech-
nology in moving toward 2030. Pamela Tenaerts, chief scientific officer at
Medable and former executive director at CTTI, discussed implementing
technology to enable decentralized clinical trials in a responsible way. The
session was moderated by Anita Allen, professor of law and philosophy
at the University of Pennsylvania Carey Law School.

Collaboration in Action: The TransCelerate COVID-19 Response

TransCelerate is a global not-for-profit entity that serves as a catalyst
for industry-wide collaboration, Chang said. More than 1,000 experts from
20 member companies are working together on more than 30 projects that
align with TransCelerate’s three strategic priorities: (1) harmonize process
and share information; (2) improve the patient and site experience; and
(3) enhance sponsor efficiencies and drug safety.* Chang emphasized that
TransCelerate works diligently and proactively to ensure that different
stakeholder groups are engaged in these projects, including regulatory
authorities, clinical sites, CROs, technology vendors, and others.

Pandemic Response

Since the early days of the COVID-19 pandemic, Chang said there
has been an “unparalleled willingness” by TransCelerate member compa-
nies to share, learn from each other, and collaborate to identify solutions
for maintaining trial continuity during the pandemic. Product sponsors
deployed a range of novel and non-traditional technologies, tools, and
methods in a crisis-response environment. Practical solutions launched by
TransCelerate included, for example, a COVID-19 data-sharing module in
TransCelerate’s existing DataCelerate platform and a protocol deviation
toolkit, which she said are available not just to member companies, but
to any qualified stakeholders.

Chang highlighted some of the considerations when implementing
novel, non-traditional continuity tools and technologies during a crisis.
For example, it is important to ensure that tools and technologies intended

4 For more information about TransCelerate, see https:/ /www.transceleratebiopharmainc.
com (accessed July 1, 2021).
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to reduce the burden on participants do not inadvertently increase the
burden on sites, and vice versa. Additionally, stakeholders should con-
sider how tools and technologies are delivered to patients and sites and
how training can be effectively deployed in a virtual setting. She added
that it is critical to ensure that data integrity and privacy are not compro-
mised when implementing new tools and technologies for data collection.
She referred participants to the TransCelerate website for information on
these and other resources, including a paper sharing best practices and
assessing how the lessons learned from the COVID-19 response could
inform modernization of the clinical trials enterprise after the pandemic.®
Stakeholders in the clinical trials ecosystem now have an opportunity to
create lasting change by shifting to a collaborative mindset, she said. She
closed by paraphrasing a popular adage: “To change fast, go alone. To go
far, we have to go together.”

Reprioritizing for the Future

Responding to the COVID-19 pandemic in an agile manner presented
TransCelerate with opportunities to evolve and to reprioritize its collabor-
ative initiatives around two main themes. The first theme, modernization,
involves incorporating new and innovative technologies and processes
that simplify and improve participant experiences while ensuring that
participant safety and data reliability are maintained, Chang explained.
The second theme centers around enabling a more dynamic data ecosys-
tem to amplify the power of the vast amounts of data being generated and
accelerate product development. Initiatives are focused on data usage,
versatility, and accessibility.

Chang observed that, compared with other industries, the clinical
trials enterprise is “a little stuck when it comes to ... adopting innovative
technologies,” and said the industry has “an obligation to ... evolve the
way we conduct our research and development activities.” She empha-
sized the need to thoughtfully consider which tools, technologies, and
processes implemented during the COVID-19 pandemic response could
be adopted more broadly across the clinical trials enterprise, noting that
not all will be sustainable outside of a crisis response.

Technology-Enabled Decentralized Clinical Trials

Tenaerts asserted that “We need to improve our evidence-generating
system so that we can answer more questions about what will impact

5See https:/ /www.transceleratebiopharmainc.com/initiatives /modernizing-clinical-trial-
conduct (accessed July 1, 2021).
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health.” Medable is working to enable decentralized clinical trials thorough
appropriate and responsible use of technology.® Decentralized clinical
trials are still clinical trials, Tenaerts said, and should (1) ensure participant
safety and patient-centricity; (2) deliver reliable, actionable data to decision
makers, including care providers, patients, and regulatory agencies; and
(3) improve participant and site satisfaction with the clinical trial process.
Several individual workshop participants, including Robert Califf of Verily
Life Sciences (see Chapter 2) and breakout participants summarized in
Chapter 3, emphasized that the practical application of digital health tech-
nologies can improve access to clinical trials for participants who may not
live near traditional brick-and-mortar clinical trial sites.

Drawing on her prior experience at CTTI, Tenaerts emphasized the
importance of engaging all stakeholders in clinical trials when seeking
solutions to difficult problems. In developing clinical trial solutions for
decentralized trials, she said that Medable has included experts in prod-
uct design and technology as partners in the discussions. Although these
stakeholders might not have extensive clinical trials experience, they
bring a different perspective and can help formulate new approaches to
address persistent problems, she said.

Tenaerts highlighted the following three main areas where
technology-enabled decentralized clinical trials can face barriers to adop-
tion and implementation:

* Regulatory. A key consideration for implementing new technolo-
gies in clinical trials is whether such changes to methodology will
meet regulatory requirements, Tenaerts said. Acceptability might
also vary depending on the country and agency.

* Legal. There are a host of potential legal considerations when
implementing new technologies in clinical trials. For example,
state licensing boards have different requirements for the prac-
tice of telemedicine. Although some licensing requirements were
temporarily suspended during the COVID-19 pandemic response,
Tenaerts observed that many are being reinstated as the pan-
demic continues. Authentication of users can be challenging when
appointments or interactions are not done in person and involve
parties without an established provider—patient relationship, and
laws dealing with authentication practices such as electronic sig-
natures vary by country.

* Practical. A key practical consideration for implementing inno-
vative technologies in clinical trials is building trust in the new

6 For more information about Medable, see https:/ /www.medable.com (accessed July 1,
2021).
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systems, Tenaerts said. She also pointed out that just because
something can be done does not mean it should be done. Using
decentralized methods can lead to “loss of human connection,”
and she said it might be better to retain some in-person encoun-
ters by using local laboratories and imaging centers, or arranging
for local nurses to visit trial participants’ homes. Basic human
nature can also be a hurdle, and changing behavior can be difficult.
Studies in behavioral economics show that people often choose the
perceived easiest option to avoid having to make a complex deci-
sion, and focus on the immediate returns rather than longer term
implications of their decisions. Professional hesitancy is also a bar-
rier, she said, as there are often concerns that poor trial outcomes
might be blamed on the use of the new methodology.

To overcome these hurdles, Tenaerts said the clinical trials community
needs to generate data that characterize the performance of technology-
enabled decentralized clinical trials. This includes evidence demonstrat-
ing how technology helps to keep trial participants safe with regard to
both potential adverse events, and data privacy and security concerns.
It is also important to demonstrate that conducting technology-enabled
decentralized trials does not adversely affect the clinical trial data in any
way. For example, evidence is needed to demonstrate that enrollment is
representative and inclusive, and that the resulting clinical trial data are
actionable and reliable. Tenaerts pointed out that the use of technology
can potentially improve the data collection process, but without caution
and careful monitoring can also introduce systematic bias or error. Data
are also needed that demonstrate how conducting technology-enabled
decentralized trials leads to a better trial experience for both participants
and sites, and enhances trust in the clinical trials enterprise.

Tenaerts noted that some trials conducted during the COVID-19 pan-
demic were decentralized out of necessity (i.e., they were deemed to be
critical trials, and decentralization was necessary to keep the trials going).
The question, she said, is how to build on this base of experience and
expand the use of decentralized trials. She noted that the FDA Oncology
Center of Excellence is now requesting that data collected remotely be
specifically tagged in an effort to better understand the impact of decen-
tralizing trials (e.g., How does decentralization impact the rates of missed
visits and missing data? What is the impact of remote administration of
the investigational product on compliance?).
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Short-Term Goals for Applying Technology to Simplify
Clinical Trials and Improve the Patient Experience:
Panel and Breakout Discussion Highlights

Following the panel discussion, online participants were divided
into virtual Zoom breakout rooms to consider how technology might be
applied toward achieving the vision of the 2030 clinical trials enterprise.
In this breakout session, groups focused on two goals: enabling a more
person-centered and easily accessible clinical trials enterprise; and sim-
plifying trials (e.g., less active data collection, fewer site visits, reduced
costs) while still generating high-quality data and robust answers to rel-
evant clinical questions. Participants discussed practical applications of
technologies, barriers to implementation and use, and where and by
whom these technologies would be used relative to these goals. Upon
reconvening in plenary session, Goldsack briefly reflected on the panel
and breakout group discussions.

Participants discussed how to engage with target populations “thought-
fully, deliberately, using technology as a new tool in the toolbox, with eyes
on patient safety and getting the best data that we can,” Goldsack summa-
rized. Comments addressed ways in which the use of technologies could
lead to greater success in implementing concepts such as inclusivity by
design and taking a person-centric approach. It was pointed out, Goldsack
relayed, that clinical trial workflows will evolve as technologies are imple-
mented, and they might look different from today’s workflows, perhaps
with different actors and occurring in different places (e.g., pop-up clinics
for vaccinations). She added that thinking about change management and
new ways of working is as essential to success as implementing new tech-
nologies. Goldsack and Amy Abernethy, former principal deputy commis-
sioner for food and drugs at FDA, discussed taking a “product mindset”
when building and deploying technologies for the future clinical trials
enterprise. Examples are developing modules that could be coordinated
and integrated, and creating minimal viable products for user feedback. In
doing so, Goldsack explained, “we are able to deliver to the target user a
product that is inherently valuable and inherently appealing.”

Long-Term Goals for Applying Technology to Improve
Trial Diversity and Inclusivity:
Panel and Breakout Discussion Highlights

In this breakout session, groups focused on the role of technology in
achieving the goal of establishing a clinical trials enterprise that is more
diverse, equitable, and inclusive, and the goal of establishing a national
network of community-based clinical trial sites. Participants discussed
practical applications of technologies, barriers to implementation and use,
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and where and by whom these technologies would be used relative to
these goals. Upon reconvening in plenary session, Allen briefly reflected
on the panel and breakout group discussions.

As discussed throughout the panels and breakout groups, “we need
to find ways to connect to underserved communities,” Allen summarized.
This includes more community-based programming and workforce train-
ing, for example. In developing clinical research training opportunities
for the clinicians and staff in underserved communities, participants dis-
cussed that the clinical research enterprise needs to learn first from them
about their training needs and resource challenges. It was pointed out that
simply implementing technologies to decentralize trials will not solve all
the challenges these community clinicians are facing.

Another topic of discussion, Allen noted, was the importance of
developing culturally competent approaches to implementing new tech-
nologies. Different communities and cultures access and use technology
differently, and failure to understand this could exacerbate health dis-
parities. It was also noted that there are many variations within a given
broad population or cultural group, and there is a need to understand
local context (e.g., the five main Census categories for race are composed
of many different cultures). Discussion also continued on need to build
trust in the clinical research enterprise and clinical trials.

Finally, participants discussed who in the clinical trials ecosystem is
responsible for implementing the technology changes that could advance
the diversity and inclusiveness of clinical trials. “It is a broad participa-
tion of all the stakeholders,” Allen summarized, including government,
regulators, patients, clinicians, and others.

REFLECTIONS ON REALIZING THE POTENTIAL
OF TECHNOLOGY IN CLINICAL TRIALS

Andy Coravos, co-founder and CEO of Elektra Labs (renamed Human-
First since the time of the workshop); Eric Perakslis, chief science and
digital officer at the Duke Clinical Research Institute; and Sam Roosz, co-
founder and CEO of Crescendo Health reflected on realizing the vision of
a transformed clinical trials enterprise through the thoughtful and respon-
sible deployment of technologies. The discussion drew from an associated
Health Affairs blog post in which they envision how the lives of four fictional
individuals could be changed with the integration of technologies into the
clinical trials enterprise.” The discussion was moderated by Esther Krofah.

7 This discussion is based on a blog post titled The Future of Clinical Trials: How Will New
Technologies Affect the Lives of Participants?, available at https://www.healthaffairs.org/
do/10.1377 /hblog20210505.673654/ full (accessed July 1, 2021).
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Applying Digital Health Technology in Clinical Trials

Krofah and Roosz noted that a recurring theme during this part of the
workshop was that, in some cases, clinical trial conduct and trial partici-
pant experience could be improved through the practical use of existing
digital health technologies. Panelists discussed some of the considerations
for stakeholders seeking to better integrate digital health technologies into
clinical trials.®

Recognizing that the time is now and acknowledge that these tech
nology approaches are implementable. Roosz said there is an oppor-
tunity to move quickly to selectively implement new technologies in
appropriate clinical trials that can help deliver meaningful products to
patients. “We do not need to build all these new technologies,” he said.
“We already have them sitting at our fingertips.” He called on participants
to “suspend disbelief about what is possible” and break the habit of meet-
ing any new proposal with counterarguments about why they should
not be tried. Start from the position that implementation of a particular
technology to advance a specific clinical trial is achievable, and then work
to address the logistical and institutional challenges.

Focusing on collaboration, inclusion, and trust. Reflecting on his
career in technology, Perakslis said “the technology has not been the hard
part. It is collaboration. It is trust. It is listening that tends to be difficult.”
He agreed there are digital health technologies already available and
said the focus should not be on developing another app, data network,
or database. The focus should be on fostering cooperation and promot-
ing inclusion and trust, and he emphasized the importance of working
with existing networks of doctors