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Executive Summary

The United States (U.S.) has long led the world in biomedical discovery, translation into clinical
research, and approvals of new cures and life-changing treatments.! But even as biomedical
science accelerates the identification of these potentially transformative therapies, America’s
clinical research enterprise is not keeping pace. Most clinical research in the U.S. remains
fragmented and reliant on separate data, measurement, and process requirements that do not
fit well into routine care.>™ The resulting costs and burden of clinical research limit patient
access and slow the generation of evidence needed to guide treatment.>®

Key actors in the biomedical innovation ecosystem are developing an increasingly rich array of
public and private resources to address this critical challenge. Yet despite these efforts, clinical
research integrated into care remains the exception, and other countries are more rapidly
progressing to improve the speed and efficiency of both early-stage (e.g., Phase 1 clinical trials)
and more advanced clinical development.”®

This draft framing report describes the current inefficiencies of U.S. clinical research, highlights
the need for modernizing the U.S. clinical trial enterprise while also advancing early-stage drug
development, and conceptualizes the next generation of drug development and regulation in
the U.S. We propose a series of practical policy initiatives to further enable U.S. actions that
advance the global use of aligned, modernized standards for clinical development across
regulatory agencies.
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The Challenge for Next-Generation Cures and Transformative Therapies:
Bringing Promising Treatments into Clinical Testing and Leveraging Opportunities to Embed
Clinical Research in Routine Care

The pace of biomedical science is accelerating. Supported by deeper, artificial intelligence (Al)-
assisted insights into disease mechanisms and the specific treatments that are likely to alter the
course of disease or cure it altogether, biotech and pharmaceutical product developers are
cutting the time and increasing the likelihood of success in identifying treatments with
transformational potential in human health.1%! But those treatments must be proven safe and
effective in people, and then implemented effectively in clinical practice, to have an impact on
the health of Americans —and people around the world. The U.S. clinical research system has
not kept pace with these developments, despite growing insights from American
biotechnology, academic research, clinical practice, regulatory agencies, and Al and digital
health innovators.”*? While the U.S. has implemented leading pilot programs and examples of
these clinical research reforms, other countries and regions are taking a more systematic
approach to reducing costs and time of clinical research.’

These challenges have been well-documented in “first-in-human” (e.g., Phase 1) and early-stage
clinical research.'>3 Promising new approach methodologies (NAMs) are being developed,
particularly by U.S. translational research innovators, that can increase the quality of preclinical
evidence to avoid serious safety issues and address dosing and other early-stage trial design
challenges. This can enable faster progress and better learning from such trials to guide further
development.’*'> However, these methods are not yet perceived by biotech innovators,
regulators, or health care professionals as sufficiently validated to replace traditional animal
testing and other pharmacologic, toxicologic, and manufacturing requirements for
investigational new drug (IND) approval in the U.S. An alternative approach in Australia
provides an example of how Phase 1 studies can potentially be initiated more quickly,
particularly for lower-risk studies. Australia’s model relies on identifying experienced clinical
research organizations to assure Phase 1 safety and good clinical practices.®

With other countries providing a faster path to developing important early evidence of clinical
benefit, the U.S. risks falling behind in the expertise and capabilities needed to develop first-in-
human evidence to proceed with more advanced clinical trials efficiently, and also in U.S.
availability of early access to promising treatments in clinical trials.”>"’

There are timely opportunities to change this outlook by:

o Clarifying first-in-human testing requirements to ensure both efficiency and patient
protections.

o Advancing the use of NAMs that use data and technology to improve the likelihood of
promising new treatments working in humans at the right dose and without serious side
effects compared to traditional methods like animal testing, resulting in more efficient
and informative early-stage studies for further clinical development.

o Developing pre-certification methods for experienced clinical research organizations to
collaborate with biotech companies to implement these methods effectively.
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o Extending these approaches to Phase 1 testing of more complex products, such as cell
and gene therapies, where U.S. product developers are leading the preclinical and early
clinical development of many potentially curative applications.

These reforms not only represent critical and timely opportunities to advance first-in-human
studies, they also complement large-scale opportunities for reducing the costs and time for the
later phases of clinical development, including Phase 2 and Phase 3 “pivotal” trials, as well as
post-market studies, which are the most costly and time-consuming parts of clinical
development.'® U.S. clinical trials are often high-cost and fragmented, with limited access for
patients, and slow progress or failures to reach their enrollment goals.'>?° Key reasons for this
include the expectation that human research protections, study data quality and reliability,
oversight of research methods, and other activities require capabilities that cannot widely be
integrated into routine care for most Americans.?! Despite billions in Federally-supported
investments to advance reliable and secure electronic health records (EHRs), much of the data
generated in patient care settings in the United States are not viewed by product developers as
collected consistently or readily integrated longitudinally in line with U.S. Food and Drug
Administration (FDA) requirements for valid clinical studies.??

Consequently, most clinical research utilizes a parallel, non-clinically integrated system for
engaging clinical organizations, identifying and enrolling patients, and collecting data alongside
clinical care delivery. Not surprisingly, this costly approach has been challenging to scale outside
of major academic centers. As a result, the vast majority of adult U.S. patients are not able to
participate in well-powered and efficient clinical studies.*?3> Moreover, even when clinical trials
lead to FDA approvals, the resulting evidence is often viewed as having limited generalizability
across the wide range of real-world patients and care settings. This can lead to unanswered
guestions for patients and their care providers about how to best approach these new
treatments, given their particular clinical contexts and the alternative or complementary
treatments available.?

Extensive scientific and policy attention to improving the clinical trial ecosystem has identified
ways to address these failures and enable patient participation in meaningful research as well as
improve patient access to promising treatments — with many of these reforms coming into use.
These include:

o Digitally-enabled patient finding and enrollment supports to connect patients with
appropriate trials.?

o System-focused trial governance and oversight capabilities, including experienced
institutional review board (IRB) capabilities that enable centralized trial administration
across sites in compliance with regulatory requirements.?®

o Innovative clinical trial methods, including Bayesian methods and adaptive trial designs,
which enable participation from a broader range of patients and care settings.?’:?8

o Major public-private initiatives to develop and validate digital endpoints and biomarkers
that simplify data collection in real-world settings, and time to completion of trials.?-3!

o “Platform” trial successes, such as RECOVERY, I-SPY, DIAN-TU, and REMAP-CAP, as well
as community-based platforms such as some PCORnet “distributed” platform studies,
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and advanced planning to extend similar methods to gene therapies and other complex
treatments, provide clear practical examples of how clinical trials can be executed on
lower-cost, expandable infrastructures that can be more readily integrated into care
delivery at a wide range of participating sites.32738

o Extensive regulatory guidance and technical consultation opportunities, cross-cutting
and public-private initiatives, and programs including the CDER Center for Clinical Trial
Innovation (C3Tl) designed to bring these opportunities together.3948

Moreover, the Centers for Medicare and Medicaid Services (CMS) and the Office of the National
Coordinator for Health Information Technology (ONC) are taking new steps to advance reliable,
standardized, interoperable data — with an explicit goal of empowering patients to bring their
electronic health data together, including to make it easier to find and participate in clinical
trials. Innovative digital health organizations are increasingly leveraging these opportunities to
reduce the cost of bringing together “regulatory grade” data for more seamless and ongoing
clinical studies in a broadening range of health care organizations.**->3

However, these promising and potentially mutually reinforcing initiatives have not yet come
together to accelerate the transformation of the U.S. clinical research enterprise: most patients
still do not participate in scaled, efficient clinical trials connected with their community-based
care providers; and most trials still are expensive, sub-scaled, and slow. In contrast, other
countries and regional collaborations from Europe to the Middle East and Asia are
implementing intentional strategies to support and accelerate similar opportunities,
increasingly aided by Al tools that leverage rich, large-scale integrated data.>*®° As a result,
most pivotal clinical trial research now happens outside the U.S. — with this trend likely to
continue in the absence of further policy action.?6%.62

The Opportunity:
Innovative Clinical Development with Impactful Clinical Trials as an Option within Routine
Care

There is an unprecedented opportunity, and an urgent need, to bring together regulatory
reforms and biomedical and technology innovations, to accelerate the clinical development of
unprecedented breakthroughs in scientific discoveries. Growing evidence, early
implementation findings, and regulatory and electronic health data reforms show that
treatments can progress more quickly and efficiently into clinical studies, and clinical trials can
be conducted within and connected to routine care settings, leveraging existing patient-
provider relationships, improving digital infrastructure, and technology innovations.

Building on these foundations, the implementation of clinical trial platforms that are
integrated into routine clinical practice can happen on a larger scale now. An initiative to
accelerate the implementation of these lead clinical trial platforms provides an opportunity to
identify and address the remaining practical gaps to wider integration of clinical research into
practice — through focused regulatory and funding reforms, and public and private initiatives.
These lead opportunities will facilitate collaboration across industries (including health
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technology and data companies), shared metrics and timelines for the critical steps to close the
gaps, and explicit and clear goals for delivering more efficient and accessible trial participation
for patients. Learnings from these lead opportunities, reinforced by continued advancement in
use of real-world data sources, can increase the efficiency of clinical research.

In conjunction with these opportunities to advance research embedded in clinical practice,
aligned reforms to modernize preclinical and Phase 1 development can both reduce the cost
and time to bring new innovations into clinical studies, and help ensure the studies are
designed and implemented more efficiently and seamlessly. Advancements to preclinical and
early clinical research, along with research infrastructure, can continue to attract investment
from drug developers, health technology and data companies.

Key strategies to realize these clinical development innovations include:

1. Implement Capabilities for Trial Participation in Health Care Organizations

e Provide incentives and cross-cutting policy supports to accelerate the implementation of
clinical trial participation capabilities in a broad range of health care organizations and
care delivery settings.

e Focus on lead opportunities in high-impact disease areas and therapeutic mechanisms,
including applications in high-burden chronic diseases and rare disease platforms.

e Enable participation by health care systems at the forefront of advancing innovations in
care delivery as well as community and non-academic health care providers, particularly
those serving communities not typically reached by clinical research.

2. Align Data Infrastructure by Leveraging CMS/ONC and FDA Health Technology Initiatives

e Link current CMS/ONC initiatives to expand interoperable clinical data standards in
routine care (e.g., FHIR-based bulk data exchange) to evolving FDA initiatives for
considering real-world data and methods in regulatory decision-making.

e Enable expanded use of real-world clinical data through focused regulatory reforms,
aligned financial incentives for more reliable data use to improve quality and support
research, and innovations in use of digital and Al supports.

e Reduce duplicative data collection for clinical trials, starting with the most important
data elements for expanding clinical research sites and complementing supplemental
data collection at academic centers.

3. Modernize Clinical Trial Oversight

e Expand adoption of accountable and efficient central IRBs, electronic consent, and
digitally-enabled infrastructures for assuring good clinical practices in research.

e Accelerate use of risk-based monitoring of trials, with clarity about oversight of
emerging platforms.

e Support the implementation of regulatory guidance on adaptive and decentralized trial
designs, and clinical platforms that leverage existing evidence (including use of Bayesian
methods to improve insights from platforms).

Duke-Margolis Institute for Health Policy | healthpolicy.duke.edu 6




Duke

MARGOLIS INSTITUTE for

Health Policy

4. Accelerate Validation and Use of Biomarkers and Clinical Endpoints in Routine Practice

Support validation of key biomarkers and digital clinical endpoints to reduce time and
cost of lead platforms, with a pathway for extending to additional platform applications.
Align these insights with the increasing use of reliable measures of clinical risk, risk
reduction, and patient functional outcomes into routine care and quality improvement
activities.

5. Modernize Preclinical and Early-Stage Development

Increase use and reliability of NAMs, including in vitro and digital/Al-supported
methods, through a public-private initiative to validate methods and incorporate them
into expanded regulatory guidance.

Clarify Phase 1 IND requirements to enable lower-cost, more efficient preclinical and
clinical development while ensuring patient safety; utilize a risk-based stratification of
Phase 1 trials to inform modifications to regulatory requirements; establish an
alternative IND pathway via regulatory guidance and pilot programs to facilitate third-
party oversight of lower-risk Phase 1 trials.

Implement a risk-based certification process for experienced and accountable early-
stage clinical research entities to partner with biotech developers to implement and
continue to refine these standards.

6. Advance Global Regulatory Alignment on Next-Generation Clinical Research Practices

Leverage U.S. regulatory initiatives and expert insights to advance global regulatory
alignment, through the International Council for Harmonisation (ICH) and other relevant
regulatory collaborations.

Enable U.S. guidance and support to modernize early-stage clinical development and
facilitate global adoption of clinical trial networks to accelerate evidence needed to
bring innovative treatments more quickly and efficiently in the U.S. and worldwide.
Expand global inspection capability to improve oversight of international clinical trials
including through mutual recognition and enhanced data quality verification to ensure
good clinical practices as clinical research innovation continues globally.

Conclusion

These practical initiatives can enable further U.S. action to advance the global use of aligned,
modernized standards for clinical development across regulatory agencies, including adoption
and oversight of modernized good clinical practices and inspection capabilities. However, more
research and bipartisan stakeholder engagement — a focus of an upcoming Duke-Margolis
initiative — are needed to delve into the needed processes, incentives, and policies to move
these practical initiatives into implementation. Securing adoption of advancements in drug
development and regulatory engagement can be formative for U.S. leadership, ensuring that
U.S. biomedical scientific discoveries translate into successful products to better the lives of
patients with unmet medical needs.
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Appendix A. Relevant Use Cases for Expanding Access to Clinical Trials

Duke-Margolis is seeking additional examples of innovative clinical trial strategies in
development or implementation that could benefit from participating in an initiative to
accelerate their uptake.

Heart Failure Platform Trial:

Rationale: Heart Failure (HF) as a disease area, including heart failure with preserved
ejection fraction (HFpEF) and heart failure with reduced ejection fraction (HFrEF), is a
promising use case for the following reasons: HF is prevalent in Medicare’s patient
population and patients have frequent hospitalizations which are a natural enrollment
point for broad point-of-care trials; evidence-based distributed care models with reliable
remote monitoring have been implemented; and the HF has clinically meaningful
validated endpoints and established registries.

Proposed Model: A perpetual, multi-arm platform trial with a master protocol capable
of evaluating multiple therapies including drug and digital technologies, using adaptive
randomization and shared controls. This model would involve 150-300 trial sites
comprised of both hospitals and cardiology practices via an opt-in model through health
system networks. Sites would start up within 90 days or less and have the potential to
reach tens of thousands of patients. Triggers for patient enroliment would be flags in the
EHR for a diagnosis of HF or worsening HF charted in outpatient visits. eConsent could
be utilized to enroll patients at the bedside. Additional details of this study design
include: utilizing a central IRB with standardized contracting; a shared control arm
updated over time, leveraging a hybrid data model using EHR and claims data to
generate targeted electronic case report forms regarding key variables via a FHIR based
extraction with clear audit trails. Key endpoints include: time to cardiovascular death or
HF hospitalization; and secondary patient reported outcomes (PROs) collected digitally
such as the KCCQ-12. Safety monitoring would consist of near-real-time adverse event
surveillance via EHR signals, and sponsor pharmacovigilance with Data and Safety
Monitoring Board (DSMB) oversight.

Regulatory Considerations: Regulatory approval would require a Pre-IND or Type C
meeting with FDA to align on master protocol, adaptive features, and RWD components;
as well as agreement on which endpoints can rely on EHR/claims vs adjudication. CMS
could potentially provide support through coverage with evidence development (CED)
for treatments that appear to have significant benefits for Medicare beneficiaries but for
whom traditional clinical trials have not been conducted. Initial therapeutic approvals
may rely on hybrid evidence and post-market expansions via continued platform accrual.

Risks and Mitigation: Data variability concerns could be addressed through
demonstrating reliable use of USCDI standards for key data elements; confirming “trial-
ready” EHR capabilities; and targeted source verification. Concerns regarding site burden
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could be addressed through a combination of CMS quality incentives, simplified
workflows, and central coordinators. Any perceptions of lower rigor could be mitigated
by pre-specifying which endpoints require adjudication and maintaining DSMB and audit
trails. Finally, sponsor hesitancy could be addressed by demonstrating a clear intellectual
property and data-use framework and providing an option for sponsor-specific arms
within shared infrastructure.

ai.RECIST (Friends of Cancer Research):
Background: Friends of Cancer Research is leading a collaborative initiative with nine
organizations to evaluate the use of Al tools to support tumor response assessment in
oncology clinical trials, which could be extended to a broader range of sites and trial
questions.

Rationale: To achieve standardized and unbiased tumor response metrics, such as
progression-free survival (PFS) and objective response rate (ORR), Response Evaluation
Criteria in Solid Tumors (RECIST) based assessments are currently implemented using
human readers across different imaging modalities (e.g., magnetic resonance imaging
(MRI), positron emission tomography (PET), computed tomography (CT)). RECIST-based
assessments are bolstered by blinded independent central review (BICR) conducted by
radiologists to reduce bias and variability. This is a costly process; with increasingly
standardized digital imaging reports in routine care and HER use, Al-driven tools can
provide a less costly and widely feasible alternative.

Model: The ai.RECIST project introduces a multi-stakeholder validation model in which
trials technology developers, pharmaceutical sponsors, and academic investigators
evaluate Al-driven tumor measurement tools using a shared set of radiographic images
from completed clinical trials. The initial phase will assess the variability between
Al-generated and human RECIST measurements, as well as between Al tools; define
performance metrics including accuracy, reliability, and generalizability and provide
regulatory recommendations for using Al-tools in clinical trials to support RECIST
measurements. A subsequent phase will build on these findings to evaluate whether
additional Al-driven metrics, including radiomics features and total tumor burden, can
refine or redefine traditional RECIST assessments to provide more comprehensive
measures of tumor response and support more efficient oncology clinical trials. As these
validation steps proceed, RECIST methods could reduce the cost of enabling a broader
range of sites and patient populations to participate in oncology trials.

Individualized Therapies for Ultra Rare Diseases

Background: With a small number of patients with specific life-threatening gene defects,
gene-editing technologies and manufacturing advancements could provide a
foundational platform for developing therapies for a broadening set of ultra rare
diseases. Recent efforts led by a team at the University of Pennsylvania have successfully
treated an infant, born with a metabolic syndrome, but more work is needed to scale
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this approach to meet the many more patients living with particular genetic variants of
similar rare diseases.

Rationale: To scale the innovative approaches used by the team at the University of
Pennsylvania, further collaboration is needed to allow patients with different genetic
mutations under the same or similar disease areas to receive personalized treatments.
Rather than pursue one-time flexibilities for compassionate-use, the goal is to build a
clinical trial platform approach for delivering these personalized treatments.

Model: The platform would employ an umbrella clinical trial where patients living with
specified genetic mutations of a particular rare disease would all be enrolled into one
trial, receiving tailored versions of the same gene-editing technology. The gene-editing
technology would have tailored guide RNA specific to patient’s mutation but would only
require the filing of a single Investigational New Drug Application. The initial phase of
work would build off the efforts by the University of Pennsylvania team, who are
developing a Phase 1/2 umbrella clinical trial for patients with phenylketonuria and one
for those with urea cycle disorder. Together with collaborators at the Innovative
Genomics Institute, there would be further work to develop master protocols that
facilitate further early phase research to enroll any future patients with similar genetic
mutations. This would lead to an umbrella of umbrellas clinical trial with the potential
for repeated dosing and even extension to large scale trial.
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