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Abstract
Master protocol studies typically use an overarching protocol to answer several questions by guiding a variety of sub-
studies. These sub-studies can incorporate multiple diseases, therapies, or both. Although this innovative approach offers
many benefits, including the ability to deliver clinical research that is more patient-centric and efficient, several common
barriers curtail widespread adoption. The Clinical Trials Transformation Initiative (CTTI) convened industry representa-
tives, regulatory agencies, patient groups, and academic institutions to identify emerging best practices and develop
resources designed to help sponsors and other stakeholders overcome these challenges. We first identify some broad
changes needed in the clinical trials ecosystem to facilitate mainstream adoption of master protocol studies, and we sub-
sequently summarize CTTI’s resources designed to support this effort.
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Introduction

Master protocol studies—defined as a group of sub-
studies guided by one overarching protocol designed to
answer multiple questions about different diseases,
therapies, or both—provide a compelling methodologi-
cal approach well suited to drive efficient patient-
centered clinical development. This approach is
appealing to stakeholders operating in a clinical trial
infrastructure burdened with increasing costs, lengthy
investigational medical product development timelines,
and a growing demand for therapies that are targeted
for increasingly small sub-populations of patients. The
US Food and Drug Administration (FDA) has
expressed strong support for master protocol studies1

and released guidance for such studies on the treatment
and prevention of coronavirus disease 2019 (COVID-
19).2 Recently, successful master protocol studies in
COVID-19, glioblastoma,3 breast cancer,4 amyotrophic
lateral sclerosis,5 and other diseases have amplified
enthusiasm. However, the practical experience needed
to effectively develop the complex innovative study
designs typical of master protocols remains limited.6

The Clinical Trials Transformation Initiative
(CTTI), a public-private partnership co-founded by
Duke University and the FDA to improve clinical
trials, convened a series of multi-stakeholder expert

meetings to identify solutions that would facilitate
broader adoption of master protocol studies. The
CTTI team analyzed the findings from a landscape
review and from meetings with industry sponsors, regu-
latory agencies, patient groups, and academic institu-
tions to identify emerging best practices and develop a
robust set of publicly available resources for sponsors
and other key stakeholders.7 In the context of this arti-
cle, sponsor refers to the organization that is ultimately
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responsible for the initiation and management of the
study. This definition takes into account traditional
sponsors, such as pharmaceutical companies, as well as
non-traditional sponsors, such as non-comÙmercial
entities, non-profit patient groups, or academic institu-
tions who may conduct master protocol studies.

CTTI’s multi-stakeholder discussions yielded tools
that enable companies, academic research organiza-
tions, and patient organizations interested in develop-
ing a patient-centric master protocol to initiate their
work efficiently. These discussions also provided
insight into barriers that have prevented widespread
adoption of master protocols. We distilled these con-
clusions into key areas where ecosystem changes would
have the greatest impact: (1) developing a harmonized
global vision, (2) mobilizing the clinical trial ecosystem
through the leadership of patients and academic
groups, and (3) creating readiness with operational
partners to catalyze collaborative research. This article
details changes that could help strengthen the land-
scape and outlines examples of innovative work that
may advance the use of master protocols. We also sum-
marize CTTI’s resources, which offer solutions to com-
mon barriers and help support the development of
master protocol studies.

Developing a harmonized global vision

The COVID-19 pandemic occurred during CTTI’s mas-
ter protocol work, reinforcing the need to accelerate
exploration of these studies.8 Despite having the poten-
tial to expedite research and delivery on a range of
innovative therapies, only 2.5% of COVID-19 interven-
tion trials listed on ClinicalTrials.gov in December 2020
were master protocol studies.9 While the majority of
COVID-19 clinical trials yielded no actionable data,10

several master protocol trials, such as the National
Institutes of Health (NIH) Accelerating COVID-19
Therapeutic Interventions and Vaccines (ACTIV) stud-
ies, are producing timely and reliable evidence on inves-
tigational therapies.11

Streamlining the clinical trials landscape to create
broad, universal access to fit-for-purpose solutions,
such as master protocol studies, will require greater
harmonization among clinical trial stakeholders and
regulators in particular. A synchronized regulatory
environment would help drive alignment on key issues,
such as appropriate patient populations, efficacy end-
points, safety assessments, trial design, and other key
evidentiary standards needed to inform regulatory
decisions.

In instances where it is necessary to study specific
patient populations that are difficult to enroll, such as
pregnant women,12 pediatric patients,13 and people
with rare diseases,14 or specific biomarkers,15

researchers often struggle to have a sufficient sample
size to base treatment or regulatory recommendations.
Master protocols can be particularly effective and effi-
cient in these cases since an internationally coordi-
nated, collaborative approach is often necessary to
develop new treatments. Given the iterative nature and
potential scope of a master protocol, global coordina-
tion will help to prioritize treatments of interest and
may aid in limiting duplication of studies, competition
for a limited patient population, and unnecessary expo-
sure of patients to investigational treatments.

A key component to supporting wider global devel-
opment of master protocol studies that meet varied sta-
keholder and regulatory requirements involves early
participation in international multi-stakeholder forums.
In a pre-competitive setting, these stakeholder forums
convene patient advocates, sponsors, investigators, and
regulators to evaluate preclinical and clinical data to
inform the best approach for developing treatments,
including use of a master protocol.16 Other organiza-
tions, such as CTTI, continue to organize multi-
stakeholder forums to facilitate knowledge sharing,
education, and key stakeholder engagement, to pro-
mote master protocol adoption. Initiatives like these
are critical to creating stakeholder harmonization to
meet the demands of increasingly innovative clinical
trial designs.17 Sustained momentum will help scale
and broaden the scope of these initiatives to facilitate
more efficient exploration of promising study designs.

Mobilizing the clinical trial ecosystem:
The need for new leadership

Driving broader adoption of master protocol studies
will require stakeholders to demonstrate uncommon
vision and leadership. In this article, we describe spe-
cific changes suggested by stakeholders during CTTI’s
work.

Role of patient groups

Patient advocates play an increasingly visible role in
clinical trials,18 and patient communities can be key
drivers for developing master protocol studies. When
other stakeholders initiate master protocols, patient
advocates can be important catalysts who involve reti-
cent stakeholders and motivate alignment across groups
with competing interests. For example, patient advo-
cates can influence development strategies for promis-
ing investigational agents and identify disease areas
where design innovation and collaboration are needed
most.

As indicated in Table 1, academic institutions and
other non-traditional trial sponsors can also play a crit-
ical part in initiating master protocol studies. These
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non-traditional trial sponsors approach master proto-
cols with a disease-specific focus, and their patient
affiliations ensure a patient-centric protocol design.
Selection of investigational medicinal products is based
on scientific rationale, and these groups then work col-
laboratively with drug developers to test each product.

Companies interested in overcoming clinical devel-
opment challenges, such as enrolling patients and creat-
ing products that align with patient needs, may find
that master protocols in disease areas supported by
engaged patient communities are an attractive develop-
ment pathway. Patient advocates also have a singular
interest in advancing patient treatments, which means
they can often act as neutral brokers if competing inter-
ests among other stakeholders arise. Many patient
advocacy groups leverage their affiliate networks to
provide broad access to patient communities and the
local institutions that serve them. This enables them to
assist in site selection and make motivated and
informed patients aware of trials.

Role of government and industry

Government agencies and industry stakeholders have
demonstrated the viability of public-private partner-
ships to launch innovative development strategies
aimed at accelerating the availability of promising
treatments and prophylactics.21

During outbreaks of emerging infectious diseases,
government and industry can play a critical leadership
role in promoting master protocol studies and engaging
diverse groups of stakeholders. For example, as of
March 2021, over 2800 COVID-19 clinical trials have
been initiated globally.22 This explosion of activity
resulted in a glut of redundant and underpowered trials
that are unlikely to produce actionable data.8 While the
practice of conducting uninformative trials can happen
in any disease area, it has significant consequences dur-
ing a pandemic. Nonetheless, unprecedented

collaboration among government, industry, and non-
profit organizations happened during the pandemic.21

The NIH ACTIV studies are a prime example of the
unique role that government and industry can play in
building the infrastructure necessary to support design
innovation through public-private partnerships (Table
2). Future use of public-private partnerships to catalyze
the development of master protocol studies will require
industry stakeholders to embrace new pre-competitive
spaces. Consortia organizers—government, patient
groups, site networks, or academic institutions—will
need to continue reducing the time and cost of colla-
boration to ensure a compelling value proposition for
asset owners.

Allocate resources to support long-term leadership,
collaboration, and infrastructure development

Traditional funding mechanisms that support develop-
ing stand-alone, siloed clinical trials do not readily
facilitate the development of a robust clinical trial infra-
structure to support the design and conduct of master
protocol studies. Significant upfront planning costs and
extended timelines that characterize master protocol
studies challenge conventional public and private grant
mechanisms that are designed to distribute funds across
many short-term clinical research initiatives in a given
disease area. These funding practices can contribute to
fragmentation, competition, and redundancy.

Existing master protocol studies have pursued a vari-
ety of funding tactics. Many employ innovative public-
private funding strategies that are flexible enough to
meet the financial demands of intensive upfront plan-
ning and can support open-ended execution timelines.
CTTI’s Value Proposition Guide23 lists some examples
of funding sources (Table 2). These examples demon-
strate that there is no one-size-fits-all funding strategy.
Sufficient resource allocation to support the develop-
ment of master protocol studies will require industry,

Table 1. Multi-company master protocol trials led by non-traditional groups.19,20

HEALEY ALS platform trial
The HEALEY Center for ALS at Massachusetts General Hospital was established in 2018 with a large philanthropic donation. One
key objective of the Center is to more efficiently test drug candidates for the treatment of amyotrophic lateral sclerosis (ALS). To
meet this objective, they developed the HEALEY ALS Platform Trial to facilitate testing of multiple drug candidates under a single
master protocol. It was clear to patients and other stakeholders that the HEALEY ALS Platform Trial offered obvious advantages by
providing a way to increase the speed of testing, cut the cost of research, decrease the number of participants exposed to placebo,
and bring innovative drugs to patients sooner. By leveraging a platform trial design, they anticipate they will reduce the cost of
research by 30% and decrease trial time by 50%.

Duchenne Muscular Dystrophy Platform Trial
Similar to ALS, the large number of drug candidates in the Duchenne muscular dystrophy (DMD) pipeline reinforced the need for
innovative study designs that could speed the development of new therapies. However, perceived loss of patient choice and
misalignment on target patient population options and appropriate endpoints introduced challenges in securing buy-in to the
platform trial approach. Parent Project Muscular Dystrophy, in partnership with the United States Food and Drug Administration
and other key leaders from the community, generated impactful discussion forums that ultimately led to alignment on key patient-
centered design considerations that were essential for the progress of the Duchenne Platform Trial and will strengthen future
clinical development strategies in DMD.
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government, and philanthropic groups to generate
novel funding mechanisms to incentivize greater coordi-
nation, standardization, and collaboration across stake-
holders in disease areas with high, unmet need through
use of master protocol studies and other complex inno-
vative designs.

Reinventing operational processes and
partnerships

Multi-stakeholder insights gained through CTTI’s proj-
ect activities indicated that implementing innovative
solutions that streamline the clinical trials landscape
requires challenging the conventional approaches to
clinical trial design and implementation while expand-
ing collaboration with partners.

The development and execution of a master protocol
is iterative in nature. Increased complexity and limited
practical experience designing and conducting master
protocols requires sponsors to adopt an approach that
considers the input of all stakeholders from the earliest
stages of design and prioritizes a streamlined strategy
that focuses limited resources on the elements that mat-
ter most to participant safety and the credibility of the
results.24

Role of operational partners

Contract research organizations, technology providers,
and companies that provide other clinical operational
services are in a key position to contribute crucial feed-
back about trial design feasibility when they are
engaged early in the planning stages (Figure 1). These
operational partners offer important information on
how the iterative, cyclical nature of a master protocol
study can challenge established contract, budget, and
procurement practices. To ensure success, sponsors,
and operational partners must communicate frequently

to identify challenges and create flexible operating
procedures.

Operational partners also need to proactively ensure
their tools and processes can support master protocol
studies since many have been optimized for use in tradi-
tional clinical trials. For example, each investigational
medical product tested may have different monitoring
needs based on its safety profile; therefore, an opera-
tional partner engaged in clinical events classification
would need to have broad capabilities to accommodate
the profiles of multiple products. A central laboratory
partner would need a database with the flexibility to
accommodate changes as new study arms are added or
dropped.24

Role of sites

Sites should anticipate the need for enhanced communi-
cation and education to ensure innovative master pro-
tocol study designs are sustainable. Site investigators
and study coordinators have a unique perspective and
should be engaged early as meaningful partners to
develop problem-solving strategies that facilitate flex-
ible practices and long-term sustainability. Working
with individual site champions can play a key role in
securing site buy-in and enabling strategies that lever-
age existing site networks for efficient study enrollment.

Sustaining these changes over time will require culti-
vating a network of champions broadly distributed
across multiple stakeholders. Ongoing stakeholder col-
laboration is especially critical since master protocol
studies typically happen over longer periods of time
and adapt the design as findings accumulate. As an
example, the I-SPY series of trials has been accumulat-
ing research for more than 10 years and continues to
evolve.4 Existing master protocol study teams should
develop educational opportunities to share lessons
learned and motivate other organizations to adopt effi-

Table 2. Potential funding sources for pre-planning, planning, and execution.23

Potential funding sources Example

Private philanthropy:
Grants and individual
charitable donations

The HEALEY ALS Adaptive Platform Study was funded in part by a large donation from Sean M.
Healey and philanthropic organizations.

Government The National Institutes of Health (NIH) sponsored a number of master protocol studies, including
NCI-MATCH and ALCHEMIST. The Accelerating COVID-19 Therapeutic Interventions and
Vaccines (ACTIV) program and studies are an example of a public-private partnership developed
by the NIH to accelerate the prioritization and development of COVID-19 vaccine and
therapeutic candidates.

Public-private partnership The European Prevention of Alzheimer’s Dementia is a public-private consortium funded by the
Innovative Medicines Initiative.

User fees This strategy, where investigational medical product developers pay for their arm of the trial, is
typically used later in the planning stages and for study execution.

ALS: amyotrophic lateral sclerosis; ALCHEMIST: Adjuvant Lung Cancer Enrichment Marker Identification and Sequencing Trials; NCI-MATCH:

National Cancer Institute-Molecular Analysis for Therapy Choice.
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cient patient-centered study designs and operational
practices.25,26

CTTI tools to support master protocol
design and operational readiness

Developing a master protocol study requires substan-
tial planning and effort. CTTI’s work on master proto-
col studies led to the development of tools that support
master protocol design and operational readiness by
facilitating collaboration and consensus among all sta-
keholder groups (Figure 1).

� The Charting Multi-Stakeholder Pathways to

Success Tool provides a high-level roadmap detail-
ing key deliverables, common challenges, and real-
world solutions to help stakeholders foster cross-
team, cross-institutional problem-solving and
strengthen existing planning and operational
processes.18

� The Value Proposition Guide helps to articulate the
value of adopting a master protocol approach dur-
ing stakeholder engagement and fundraising. This
guide provides a high-level overview of resource
needs and includes examples of funding models
from existing master protocol studies.23

� The Protocol Content Development Guide provides
a list of key stakeholders that should be engaged in

the development of protocols and sub-protocols
(protocols that guide the design and conduct of spe-
cific study arms). This guide includes a step-by-step
tool for creating strategies to engage stakeholders
early in the process.27

� The Operational Partner Assessment Tool helps to
support the operational process by providing a list
of key factors that can be used to assess partners’
ability to fulfill key operational functions in the
trial.24

Collectively, these tools will support efficient,
patient-centric clinical trials that foster collaboration to
address major public health threats and ongoing
research challenges.

Conclusion

Developing better treatments for patients and advan-
cing the future of health care will involve reexamin-
ing current approaches to clinical research and
adopting more agile, innovative solutions. Master
protocol studies offer the opportunity to conduct
research faster and more efficiently, but barriers to
planning and execution currently limit implementa-
tion. CTTI’s work to analyze current challenges,
identify best practices, and create resources to sup-
port wider adoption of master protocol studies will

Figure 1. Pre-planning, planning, and execution stages of master protocol studies.18
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empower stakeholders to overcome obstacles to
executing this type of solution. Broader adoption of
master protocol studies will result in transformative
clinical research improvements that have the power
to advance the study of innovative therapies faster
than ever before and improve the lives of patients on
a global scale.
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