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Summary
Platform trials bring the promise of making clinical research more efficient and more patient centric. While their use
has become more widespread, including their prominent role during the COVID-19 pandemic response, broader
adoption of platform trials has been limited by the lack of experience and tools to navigate the critical upfront
planning required to launch such collaborative studies. The European Union-Patient-cEntric clinicAl tRial pLatform
(EU-PEARL) initiative has produced new methodologies to expand the use of platform trials with an overarching
infrastructure and services embedded into Integrated Research Platforms (IRPs), in collaboration with patient rep-
resentatives and through consultation with U.S. Food and Drug Administration and European Medicines Agency
stakeholders. In this narrative review, we discuss the outlook for platform trials in Europe, including challenges
related to infrastructure, design, adaptations, data sharing and regulation. Documents derived from the EU-PEARL
project, alongside a literature search including PubMed and relevant grey literature (e.g., guidance from regulatory
agencies and health technology agencies) were used as sources for a multi-stage collaborative process through which
the 10 more important points based on lessons drawn from the EU-PEARL project were developed and summarised
as guidance for the setup of platform trials. We conclude that early involvement of critical stakeholder such as
regulatory agencies or patients are critical steps in the implementation and later acceptance of platform trials.
Addressing these gaps will be critical for attaining the full potential of platform trials for patients.
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Introduction
Platform trials are increasingly used in clinical
research and drug development in particular.1 They are
a form of adaptive design clinical trials that allow
testing multiple interventions simultaneously and
adding new treatments as they become available in the
same trial structure within multiple subtrials (devel-
oped through intervention specific appendices-ISA),
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which can be either added or discontinued based on
the results of interim analyses. Platform trials benefit
from sharing trial infrastructure and resources, e.g., by
sharing control data and joint committees. These ele-
ments are crucial in boosting both (1) the efficiency
(i.e., the chances that a particular compound is grad-
uated to the next clinical drug development phase if
kept after an interim analysis, which also reduces the
costs associated to carry on with the investment on a
non-promising compound) and (2) the benefits for
participants—i.e., increases the chances of participants
being allocated to an intervention rather than placebo
and the likelihood of receiving efficacious drugs as the
platform trial progresses through interim analyses (see
Fig. 1).
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Fig. 1: Platform Trials: Simultaneously, sequentially and adap-
tively. A simplified illustration of a platform trial over time. It starts
with a control and 2 treatment arms. The blue arrows indicate the
timing of pre-planned adaptive interim analyses. Interim decisions
may include early stopping (either for efficacy or futility—see inter-
vention 1) or design adaptations such as the change of allocation
ratio (see intervention 2 and 3), sample size reassessment (see
intervention 4) or subgroup selection (not illustrated). For example,
intervention 1 is stopped after the first interim analysis and at the
same time a new arm is added (intervention 3). At the second
interim analysis the allocation ratio is changed, e.g., by allocating
more patients to intervention 3 compared to 2. At the interim
analysis for intervention 4 a sample size re-assessment is performed
(the extension is indicated by the darker colour).
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Since they began in the early 2000s and until the
onset of the COVID-19 pandemic, platform trials have
been mostly used in the field of oncology; however, the
number has increased significantly during the
pandemic as rapid deployment of collaborative struc-
tures became essential to develop treatments and vac-
cines against SARS-CoV-2.2 A recent study showed that
infectious disease has already become the primary field
of platform trial application (52%), compared to only
29% in oncology.3 As of today, platform trials are mostly
carried out in a handful of countries, the vast majority in
high-income countries and led by either a United
Kingdom or United States-based organisation.3 More-
over, cross-company collaboration has still not been
widely adopted to conduct this type of clinical trials.
Therefore, there is still room to advance the field of
platform trials to optimise drug development in Europe
and globally. The European Union-Patient-cEntric clin-
icAl tRial pLatform (EU-PEARL) is an Innovative Med-
icines Initiative (IMI) 2 Joint Undertaking funded
project (2019–2023), and a strategic public and private
sector alliance, which aims to support the trans-
formation of clinical development to be more efficient
and patient-centric.4 The EU-PEARL project used a
multi-stakeholder, mixed methods approach focused on
developing the concept of an Integrated Research Plat-
form (IRP), which provides a framework centred on a
platform trial. IRPs are designed to be a sustainable and
scalable global solution, consisting of an infrastructure,
workflows, and guidance on how to meet complex reg-
ulatory, ethical, legal, statistical, and data requirements.
The IRP framework was consolidated both in a disease-
agnostic way (applicable to any disease) and evaluated in
four diverse indications with significant unmet medical
needs, namely major depressive disorder (MDD),
tuberculosis (TB), non-alcoholic steatohepatitis (NASH)
and neurofibromatosis (NF). The four indications have
been chosen by IMI in its initial call. Lessons from
COVID-19 platforms were also incorporated into the
EU-PEARL IRP framework. The main outputs of EU-
PEARL can be accessed in Supplementary Table S1.

This narrative review provides a summary of the
main lessons drawn from EU-PEARL to facilitate
broader adoption of platform trials by supporting drug
developers, patients and their communities, in-
vestigators and regulators involved in planning and
design of platform trial.

Writing approach of this narrative review
We followed a semi-structured procedure to write this
paper. First, a writing committee was set up. Members
of the writing committee included the project leader
(AVD) and the coordinator (JG), as well as work package
leaders, therefore representing the scientific committee.
Then, we held weekly meetings for 10 weeks. The first
two meetings were devoted to agreeing on the 10 mes-
sages we wanted to convey, how to phrase them as a
subheading, and the main bullet points that should be
included in each of the ten lessons. We also assigned
each of the article sections (the introduction and each of
the ten points) to the writing committee members. We
worked offline in the assigned sections, and the
following three sessions (3, 4 and 5) were used to
discuss and agree on the changes to be made in each
section. We reached full consensus in each point dis-
cussed. The following two sessions were devoted to
deciding the shape and contents of the tables and fig-
ures. Sessions 8 and 9 were focused on the discussion
and concluding remarks. Then two of authors (DM and
JMP) worked on copyediting, referencing and format-
ting. Finally, during the last session we discussed minor
formatting aspects and annexes.

Integrated research platforms are centred on a
platform trial master protocol
Platform trials are one type of master protocols, i.e., one
overarching protocol designed to answer multiple
questions within the same overall trial structure. There
are different types of master protocols (MP): basket,
umbrella, and platform studies.5 According to Wood-
cock and LaVange5 basket trials study a single therapy in
multiple diseases or disease subtypes, umbrella trials
study multiple therapies in single disease, and platform
trials allow to study multiple therapies in a perpetual
www.thelancet.com Vol 67 January, 2024
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way (therapies can leave and enter the trial when it is
already running). The main strength of a MP and
methodology is that it centres around a disease and
enables continuous learning. This methodology has
significant advantages for patients. The integration of
multiple potential new treatments in one trial offers the
possibility to share control data. Which in turn means
that there is a lower likelihood for patients to be allo-
cated to the standard of care or control arm. In addition,
platform trials are seldom designed for a particular
duration but to serve as a potentially perpetual structure
over which sequential trials can be developed.

In order to picture the concept and uses of an IRP it
is necessary to know its basic elements and their in-
teractions (Fig. 2). IRPs support the development of
platform trials through a sustainable infrastructure
including well characterised patient cohorts, connected
investigational sites and a data infrastructure which al-
lows data to be pulled from various sources such as
electronic health records (EHR). The EU-PEARL con-
sortium defined an IRP as a common enabling frame-
work to conduct platform trials, encompassing a MP,
hospitals’ infrastructure and federated patient data while
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ensuring an optimised regulatory pathway, to accom-
modate the testing of multi-sourced interventions.

Platform trials offer valuable tools to overcome the
barriers for multistakeholder collaboration in clinical
drug development.6 Besides the methodological ad-
vantages of platform trials such as the increased effi-
ciency in cross-arm comparisons,7 which lead to
reduced economic costs compared to standalone clin-
ical trials, in EU-PEARL we used platform trials to
underpin patient-centric aspects other than those
intrinsic to the methodological characteristics of MP
by incorporating the insight and needs of patients and
their communities from early stages and all along the
duration of the platform trial. Another benefit of
platform trials is that they provide a re-useable clinical
trial infrastructure that enhances operational aspects
such as reducing accrual rates or simplifying complex
logistics through a centralised governance, all of which
is optimised by a tailored legal and regulatory
pathway.8,9

Despite their advantages, platform trials cannot be
universally applied to all diseases at any time, place or
phase of clinical development. Similarly, though
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valuable tools to boost platform trials, IRPs are not
enough by themselves to make a platform trial suc-
cessful. There are various elements that need to be
present when considering implementing a platform trial
in certain diseases. A platform trial can be perfectly
designed and planned yet only be successfully imple-
mented at the correct time in the appropriate place/s
with the correct stakeholders involved in a certain pop-
ulation. Table 1 shows the key aspects to be considered
in a particular disease to assess whether the field can
benefit from setting up platform trials to accelerate drug
development in the short term.
Early consultation with regulators can yield an
optimised regulatory pathway
The COVID-19 pandemic resulted in societal pressure
to expedite development of therapeutic options and
resulted in an acceleration of adoption of clinical trial
innovations, including platform trial designs. To
ensure acceptability of the data of complex innovative
trial designs, early interaction with regulators is a
critical step in the design process. Two routes for
interaction have proven to be an effective way for early
engagement and consultation: the European Medicines
Agency (EMA) Innovation Task Force (ITF) and the US
Food and Drug Administration (FDA) Critical Path
MDD TB

assets under development in
and clinical phases. Existence
ry-approved drug treatment.

Partly, challenges in the
pipeline for new assets.
But approved treatment
available.

Yes, both pharma and a
pipelines and consortia
Approved treatment pip
consortia.

s that are used to collaborating
rials in the disease field

Partly,
Single country level but
not at European level.

Yes,
TBnet, RESIST-TB, UNIT

on endpoints as best indicators
ral history of the disease and
treatment

No, consensus on the
definition and phenotypes
(including biomarkers) of
partially and totally-
resistant MDD.

No, lack of efficacious a
available (particularly in
settings) treatment mon
and tailored endpoints fo
resistant TB.

sed patients’ organisations
gnisant of the issues derived
f (adequate) treatments and
r clinical research in areas with
s, particularly in underserved
s

No, not particularly. Yes, build on the CABs
Multiple efforts: TB Allia
Unite4TB.

predictable trial enrollment
need to find alternatives

Yes, due to the difficulties
associated to the lack of
clear definitions and
phenotypes of treatment
resistant MDD.

Yes, clinical trial capabili
be developed in countrie
affected by the disease
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successful Integrated Research Platform and maturity of the Disease-specific I
Innovation Meeting (CPIM). These discussion meet-
ings are a forum for early dialogue on innovative ap-
proaches and allow an informal discussion about the
design. The MDD IRP and NASH IRP clinical teams
each discussed their critical design elements with the
ITF, whereas the NASH team also consulted with
CPIM. FDA and EMA also offer opportunities for
further consultation and scientific advice as protocol
development progresses and investigational medicinal
products have been identified.

Besides the scientific consultations, the regulatory
submission package and structuring for MP need
careful upfront considerations and planning. The
EU-Clinical Trials Information System (CTIS) was
implemented as of January 2022.10 It is likely that the
design features of this system were based on the most
prevalent and traditional protocols. At this moment
there is insufficient experience to understand whether
the system accommodates the modular and adaptive
platform trial. It is recommended to discuss the struc-
ture of the platform trial and submission package
upfront. The EU-PEARL team approached the Heads of
Medicines Agencies’ Clinical Trials Coordination Group
and received consolidated and early feedback on the
generic templates, demonstrating the interest in finding
opportunities to improve the efficiencies for both
reviewees and reviewers.
NASH NF
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RPs developed during EU-PEARL.
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Platform trials enable patient-centric
approaches from their inception
The European Patients’ Academy (EUPATI) roadmap
for patient engagement defines multiple points at which
patients can actively participate and play a constructive
role in the drug development process: from the defini-
tion of research priorities and patient-relevant endpoints
to the optimisation of the clinical trial design and
conduct, and even the dissemination of the research
conducted.11 Also, trial participants’ experience can be
used to inform regulatory decisions.12 The involvement
of participants early into the design, planning and
execution of clinical trials is critical not only for trial
success but also for the improvement of the patient
experience. Platform trials are not an exception and
involving patients early in their design not only ensures
that new therapies address the real needs of patients,
but also improves recruitment rates since patients are
more likely to enrol in trials if they see clear benefits of
participation.12,13 Platform trials are particular patient
centric as they allow to find a (best) treatment for pa-
tients rather to study a single intervention. Especially
some adaptive design elements might be of particular
interest for patients, e.g., early futility stopping of non-
promising arms or use of response adaptive methods
to increase the allocation ratio of more promising
treatments.

Training plays a vital role in extending the practice of
patient and community engagement in platform trials.
On the one hand, patients and patient advocates need
new skills and knowledge to play a full part in medicines
development and, on the other hand, healthcare pro-
fessionals, regulators, health technology assessment
bodies, industry, and others need to be educated in good
patient and community engagement practices.12

Since the collaborative platform trial field is some-
what new and complex, and there is still a relative un-
familiarity among the patient and patient advocacy
community, EU-PEARL developed educational mate-
rials to facilitate greater understanding. These materials
are hosted in the Patient Engagement Synapse Platform
(see Supplementary Table S1), constituting the first
European platform for Patient and Community
Engagement in Platform Trials (PaCEPT).14

Clinical research networks provide the
infrastructure on which the IRP can be
established
The selection of investigational sites is a critical step in
any clinical trial start up. The quality of the sites and
staff determine the data quality and integrity of the trial
outcomes to a great extent. Significant time and re-
sources are spent identifying, assessing and selecting
sites. Site staff and investigators need to be well trained
on protocol and protocol procedures.15 For complex tri-
als, especially if they are perpetual, ongoing and
www.thelancet.com Vol 67 January, 2024
constant training is even more important, e.g., to ac-
count for inevitable staff turnover in long running
platform trials. Clinical Research Networks (CRN) in
which trialists work collaboratively enable large-scale,
high-quality clinical trials to be run efficiently. This in-
cludes the involvement of clinical trial units to enable an
effective design and delivery of such complex trials.
Although the benefits of CRN are largely known,
establishing a CRN can be complex. There are many
factors for clinicians and researchers to consider.16 The
EU-PEARL teams have identified building CRNs as a
foundational step in the transformation towards IRPs,
and therefore a wealth of working materials have been
developed to identify the quality criteria of sites to join a
platform trial, both in general and in particular for the
four studied diseases (see Supplementary Table S1).
Improving efficiency through adaptive clinical
trial design
Platform trials allow for various options of design and
analysis features, e.g., adding/dropping of treatment
arms, change of allocation ratios, population enrich-
ment and sharing of data. Therefore, power and sample
size calculations become more difficult compared to
standard 2-arm randomised controlled clinical trials
(RCTs). Furthermore, the performance of platform trial
is characterised by multiple performance indicators, as
the overall power, the power at sub-study level, or the
time until inefficient treatment arms are dropped due to
futility or promising treatments are detected.

Assessing the set of important operating character-
istics of platform trial requires clinical trial simulations17

(see Table 2) to enable trial design discussion among all
stakeholders involved. To assess the impact of different
design features and adaptation strategies, one should
start with a basic design and add advanced design fea-
tures step-by-step. The basic design acts as benchmark
to assess if the efficiency of the design is increased by
these additional features. Based on the feedback of the
trial stakeholders, several iterations might be needed
until an optimal design addressing the various needs is
found. Different aspects and risk minimisation can be
of interest, e.g., the type 1 error rate on platform or sub-
study level might be of regulatory interest,18 the average
and maximum sample sizes required are relevant for
budgeting and portfolio optimisation.

Platform trials offer increased statistical efficiency
compared to separate clinical trials. Importantly shared
control groups reduce the number of required trial par-
ticipants per tested intervention. An important question is
whether to use data only from concurrent or also from
non-concurrent controls for treatment-control compari-
sons. Non-concurrent controls are trial participants, allo-
cated to the control group, who were recruited before a
specific experimental treatment has entered the platform
trial. Using such non-concurrent controls for treatment
5
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Topic Short description

Clinical trial simulations • A clinical trial simulation randomly generates artificial patient data using an underlying set of distributional assumptions to mimic the execution of
a clinical trial design within the computer.

• To fully evaluate trial design characteristics taking the underlying uncertainty on assumptions and the variability of the data into account,
numerous simulations need to be run.

• For each scenario and design of interest, the conduct of the trial is repeated multiple times so that when analysing all replications, insights on the
performance of the design can be gained, e.g., how many times a sub-study within a platform trial with a certain treatment effect size will be
successful or how many times a sub-study will be stopped for futility if there was no effect at all.

• Planning a platform trial with clinical trial simulations will need more time compared to designing a classical randomised controlled clinical trial.

Vanilla-sprinkle concept • The Vanilla-sprinkle concept was developed to guide the process of developing a platform trial in discussion with relevant stakeholders in an
iterative process

• Start with a basic (“Vanilla”) design and add additional features (“sprinkles”) step by step to allow an evaluation of the added benefit, but also the
risks.

Platform simulation software • Software to assess platform trials is still limited (see https://github.com/EUPEARL).
• There are two approaches to setup simulation programs:

(i) tailored software to assess very specific designs and features, e.g., trial designs for non-alcoholic steatohepatitis (NASH), assessment of new
methodology, (non-concurrent control data, online multiplicity control).

(ii) modular approach to allow more general platform.
• The modular approach enables components of the platform trial software, as modules to simulate recruitment patterns and patient level data,

being re-used and can be combined in a flexible way. Tailored software for specific scenarios, on the other hand can be quicker to set-up and have
lower running times.

Multiplicity • Multiplicity arises in platform trials through multiple treatment-control comparisons, subgroups, endpoints, and interim analysis.
• One way of controlling the false positive rate on a sub study level is for the sub studies to be inferentially independent such that no extrapolation

between the respective decision can performed. For example, the test of treatments with different mechanisms of action can be considered
inferentially independent while the test of different doses of the same drug is not.

Sharing of data • Sharing clinical trial data in platform trials has statistical and legal aspects.
• Special caution is required that publishing shared control data from completed comparisons does not question the integrity of ongoing

comparisons.
• Model based methods to adjust for time trends when non-concurrent controls are used require data from all active arms, which may raise concerns

of commercially competing compound owners.

Concurrent and non-concurrent
control data

• The use of non-concurrent data from control groups in treatment-control comparisons is controversial because of potential time trends that can
arise, for example due to changes in the patient population, the standard of care, endpoint assessment, or the participating centres.

• In platform trials time trends can be adjusted for with statistical models that make use of data from all patients allocated to the control and all
experimental treatment arms. However, they rely on model assumptions which need to be justified on a case-by-case basis.

Allocation ratio • Optimising the treatment allocation ratio can improve the power of clinical trials.
• The optimal allocation ratio depends on the objective of the study and the treatments in the platform trial.

Adaptations • Early stopping for efficacy or futility as well as adapting the sample sizes based on interim data can improve the operating characteristics of
hypothesis testing procedures and reduce the required sample size.

• Enrichment of promising subgroups may improve the power of hypothesis tests and can increase the likelihood for trial participants to receive an
effective treatment.

• Adaptive statistical testing and estimation procedures need to be applied to maintain the validity of statistical hypothesis tests and confidence
intervals.

Table 2: Statistical approaches and methods for the design of platform trials.
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control comparisons can substantially increase the statis-
tical power. However, potential trends affecting response
over time, leading to biased treatment effect estimates and
statistical tests are a matter of concern. In platform trials
these effects can be estimated and adjusted for such time
trends using either Bayesian or frequentist model-based
approaches.19,20 However, these approaches rely on spe-
cific model assumptions, as homogeneous time trends
across treatment arms. Therefore, the use of non-
concurrent controls remains controversial particularly
from a regulatory perspective.21,22 Still, in specific experi-
mental settings, like rare diseases, or paediatric trials, non-
concurrent controls can be a more reliable alternative to
historic controls as they are recruited within the same trial
infrastructure. Finally, the decision to use non-concurrent
controls relies on the expected bias-variance trade-off and
the anticipated risk of time trends.

Current guidance23 requires control of the study-
wise error rate for all primary hypotheses defining
study success. However, for platform trials, it is now
commonly understood that no multiplicity adjustment
is required across independent sub-studies. By
contrast, multiplicity adjustment is still required
within a sub-study for confirmatory inference on
multiple endpoints, doses of the same drug, sub-
groups, or interim analyses. In addition, from a public
health perspective, quantifying the risk of false positive
conclusions at the platform level is essential and can be
achieved with tailored, so called online multiple testing
procedures.24,25
www.thelancet.com Vol 67 January, 2024
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Master protocols provide the framework for
reusable clinical research infrastructures
In traditional trials there is usually a single study pro-
tocol with accompanying documents. When comparing
a single experimental treatment to a control the struc-
ture of such a document is quite standard. The use of
templates to develop regulatory documents is a standard
practice and is well accepted by health authorities, in-
dustry, and academia. For clinical studies, the use of a
protocol template provides a common structure which
benefits sponsors, investigators, sites, vendors, and
regulators by providing consistency, clarity, and ease of
use.

When developing the initial study protocol for a
platform trial it is usually not known which and when
new treatment arms might enter the platform in the
future. Simply updating a single study protocol by
amendments and adding additional sections for new
arms can be burdensome and the unique needs of
platform trials are not foreseen by standard protocol
templates. Such a document would become exceedingly
long, and when looking for information about a certain
ISA, one would have to navigate through sections which
are no longer relevant, e.g., for treatments related to
ISAs which have been already closed.26 A cover letter
overviewing which information can be found and where
is useful to guide regulators and ethics committee re-
viewers is also an important part of the platform trial
documentation. Common information such as the in-
formation on the control arm will be put in the protocol,
whereas the more specific information related to an
experimental treatment will be placed in the respective
ISA. EU-PEARL developed five templates for trialists: a
protocol template, an ISA template, a template for the
statistical analysis plan, a data monitoring committee
charter template adjusted for the purpose of conducting
a platform trial, as well as a guidance for supplementary
information to the clinical trial regulator (CTR) cover
letter.26

The core of the study design is articulated in the pro-
tocol. From an operational perspective, this makes oper-
ational standardisation and re-use of the full clinical trial
infrastructure possible and efficient. Platform trials need
excellent planning to optimise the full potential of effi-
ciencies and maintain oversight. In collaborative platform
trials there is additional focus on aligning the needs and
expectations of all participating organisations. To help
teams plan a platform trial and prepare for challenges, we
have compiled a spreadsheet of topics to consider for each
operational sub-team in the early planning phase of a
platform trial (Supplementary Table S1).

Electronic health records can be leveraged to
assess trial feasibility and site selection
A thorough trial feasibility assessment is the initial stage
of successful execution. One important aspect is the
www.thelancet.com Vol 67 January, 2024
upfront determination of how many patients will
potentially be eligible to take part in the study, taking
into account the specific inclusion and exclusion criteria
of the study. Regional and local differences can even-
tually determine where the study should be executed.
The availability of potential trial participants which fit
the protocol criteria informs the protocol development
process from the early stages, including decisions
regarding the inclusion of specific study arms or sub-
protocols. The EU-PEARL consortium envisions the IRP
as a learning system, utilising care data for research. To
achieve this the site network will need to be able to use
the data routinely collect in the EHR to assess patient
eligibility for the study. A federated interoperable data
model that could be leveraged without the need to make
additional investments is the Observational Medical
Outcome Partnership (OMOP) Common Data Model
(CDM) format. During EU-PEARL, the Observational
Health Data Science and Informatics (OHDSI) Atlas
tool was used to assess OMOP in three use cases (MDD,
NASH and NF-1), and also a general disease-agnostic
guidance was created based upon these exploratory as-
sessments. To assess the maturity, quality, and suit-
ability of hospital EHR systems to set up federated
networks, the EU-PEARL team concluded that more
work needs to be done to create awareness about the
opportunities these approaches can offer to accelerate
research. EU-PEARL developed a set of guidance tools to
leverage such opportunities.

Legal frameworks enable effective
collaboration across the diverse parties
participating in IRPs
Beyond the scientific and operational challenges to
conduct a platform trial, another challenge cannot be
underestimated: collaboration. One of the most impor-
tant challenges in the drug development enterprise for
platform trials is how different companies can partner
on a common platform, with common controls, and
how issues like intellectual property and data sharing
occur, which remains largely unsolved. The increasingly
larger use of platform trials as the preferred approach in
drug development will bring solutions and toolkits to
overcome such issues. In the meantime, establishing a
robust legal framework to support the development of
platform trials become key for IRPs success.

By design, IRPs enable multiple organisations to
derive the benefits of a shared platform trial infra-
structure; however, different stakeholders may have
legitimate conflicting interests. For example, owners
of investigational assets in the trial desiring to seek
marketing authorisation may need to carefully plan
dissemination of trial results to maintain trial integ-
rity, while investigators may have an interest to pub-
lish emerging clinical insights. Upfront planning
is required to reconcile the interests of IRP
7
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stakeholders, as well as to ensure all statutory re-
quirements are met.

In a traditional company-sponsored clinical trial, the
sponsor and owner of the investigational medicinal
product (IMP) are the same organisation. In a platform
trial, the sponsor and IMP owner(s) may be distinct to
ensure that confidential information is not dissemi-
nated. The sponsor could be either a non-profit organi-
sation or the clinical trial unit of an academic hospital.
For example, the Pancreatic Cancer Action Network is
the sponsor of the Precision Promise platform trial,27

whereas the REMAP-CAP platform trial28 has a
regional sponsorship structure with University Medical
Center Utrecht in Europe, Monash University in
Australia, the Medical Research Institute of New Zea-
land in New Zealand, and Unity Health Toronto in
Canada.

The International Council for Harmonisation of
Technical Requirements for Pharmaceuticals for Hu-
man Use (ICH) E6 (R1) Good Clinical Practice and
national regulations such as Clinical Trials Regulation
(Regulation EU No 536/2014)15 prescribe re-
sponsibilities to the sponsor organisation. While some
activities such as clinical trial monitoring may be con-
tracted or delegated to a contract research organization
(CRO), overall accountability as a sponsor cannot be
delegated. Prospective sponsor organisations should
carefully assess their readiness to meet these
requirements.

IMP owners invest in clinical development to seek
marketing authorisation and commercialisation of their
innovation. Intellectual Property (IP) rights related to
the IMP will be an obvious consideration; however, IP
may also arise from elements of the platform trial which
are shared such as insights arising from a common
control arm or biological samples not involving IMP.

IRP stakeholders may also have legitimate conflict-
ing interests regarding how and when data can be
accessed or published: maintaining platform trial
integrity to avoid bias may require temporarily embar-
going dissemination of information while another
stakeholder seeks early publication.

Collaboration Agreements between the sponsor and
IMP owners can be utilised to align interests and facil-
itate a successful collaboration. These agreements may
describe governance structure, selection of CRO, deci-
sion to add new trial arms, IP ownership and data access
rights, safety reporting and liability, management of
audits and inspections, and termination. The sponsor
must also negotiate Clinical Trial Agreements (CTA)
with institutions and investigators participating in
execution of the clinical trial. In addition to common
commercial terms, the CTA may address: (i) term and
termination; (ii) data privacy; (iii) confidentiality; (iv)
payment; (v) notification; (vi) independent contractors;
(vii) sub-contracting; (viii) governing law and jurisdic-
tion; (ix) agreement modifications; (x) assignment; (xi)
waiver; (xii) survival; (xiii) warranty; (xiv) authorised
representatives; (xv) conflict between agreement and
annexes.
To be sustainable, platform trials require a
business plan which creates value for all trial
stakeholders
The dominant business model for drug development
requires each organisation interested in executing a
clinical trial to invest in setting up the trial infrastruc-
ture, utilising and maintaining the infrastructure during
the trial, and dismantling the infrastructure at the
conclusion of the trial. This model is both inefficient
and underserves patients when viewed at a longer time
horizon than an individual clinical trial.

To address these challenges, a platform trial provides
a reusable trial infrastructure accessible to multiple or-
ganisations and patients seeking access to multiple
research opportunities. The business plan enabling the
platform trial must deliver on this value proposition
with a funding mechanism to support establishing the
platform trial and sustaining it as new interventions to
be tested continuously enter and exit the platform.
Intervention testing in steady-stage may be funded in a
fee-for-service model from intervention owners; how-
ever, startup costs require alternative funding mecha-
nisms or sources (e.g., philanthropy, government, or a
consortium of drug developers) to be a trusted and an
attractive development pathway for asset owners. Per-
petual platform trials require constant efforts to ensure
sufficient resources to address the perpetual funding
requirements.

Academic medical centres are well positioned to lead
platform trials due to scientific expertise required to
guide the research infrastructure and their continuous
engagement with patients who may be interested in
participating in clinical research. Indeed, 89% of plat-
form trials until mid-2022 had an academic sponsor.3

Leading a platform trial as the trial sponsor changes
the position of the academic medical centre within the
value chain of clinical research. The business plan en-
ables the academic medical centre to transition from
operating as a contracted investigational site in a series
of clinical trials to become a sustainable business of-
fering access to its research infrastructure and opti-
mised intervention evaluation services.
Platform trials and IRPs must address key gaps
in drug development
After considering the prior aspects, EU-PEARL pro-
posed phase II designs for the four diseases studied to
evaluate their applicability to overcoming key drug
development challenges in a broad range of diseases.
These designs screen therapeutic interventions for
promising therapies which could be confirmed as safe
www.thelancet.com Vol 67 January, 2024
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and effective in separate phase 3 studies. Amongst the
four diseases considered, three (i.e., MDD, TB and
NASH) are global public threats, whereas NF is a rare
disease.

The work on MDD29 was focused on a frequent form
of the disease, namely treatment-resistant MDD. A
main caveat when designing clinical trials for MDD
relies on the difficulty to establish clear phenotypes and
response to treatment is a particularly challenging
feature. Defining and collecting objective, quantitative
data in a homogenous way on treatment resistance,
including partial resistance, has posed serious chal-
lenges to drug development in MDD.30 In the case of
TB, this showcased a very prevalent and lethal disease,
considered as a neglected tropical disease for its
particularly high burden in low-income countries, which
do have available therapies, but these require very long
durations of therapy, which is frequently associated with
secondary effects and development of antimicrobial
resistance.31 In addition, the efficacy endpoints used as
of today in clinical development and the treatment
monitoring techniques are far from optimal.32

NASH has several factors which indicate that a
platform trial approach could be an efficient clinical
development approach.3 NASH is a highly prevalent
disease, so recruiting patients is not generally a
constraint, while the logistic and statistical constrains
associated to the use of liver biopsy-dependent endpoint
entails very large sample sizes, thus leading to logisti-
cally complex and costly trials.33 Moreover, there are no
FDA/EMA-approved drugs for NASH. Thus, there is a
delicate balance in deciding whether to try to change the
landscape to a more collaborative one, with the interest
of companies in sharing data being one of the key ele-
ments in the decision.34

NF is a rare disease with various forms of clinical
presentation which commonly has an early onset, often
during childhood. Drug development in this area is
characterised by large community involvement, however
challenging due to the difficulties to recruit patients and
the long-life necessity of treatments. Most existing trials
focused on NF1, so there is an unmet need in NF2/
schwannomatosis.35 Moreover, most trials are single-
country and in the case of NF2, single-arm.36 Already
successful experiences of collaborative platform trials in
pediatrics exist, which allow to overcome/mitigate some
of the barriers inherent to clinical research in pediatric
patients, which are particularly challenging in the field
of rare diseases, remarkably small sample sizes,37 as well
as fostering international collaboration.
Future directions and remaining challenges
Readiness of non-traditional sponsors
Recent successful experiences with the HEALEY ALS38

(US), RECOVERY39 (UK), EU-RESPONSE40 (EU), and
REMAP-CAP28 (Global, including European Union, EU)
www.thelancet.com Vol 67 January, 2024
platform trials2 have highlighted the role of academic
hospitals as the leaders and regulatory sponsors of
platform trials. However, this approach has been more
common in the US and UK. Within Europe, an aca-
demic hospital faces the additional burden of building
capacity to lead a multi-national clinical trial, including
navigating clinical trial approval in each EU country.
While this challenge can be overcome, as demonstrated
by REMAP-CAP, additional administrative and regula-
tory affairs resources may be needed to make trials
available at the scale of the European population. Eu-
ropean funding support could strengthen this capacity
for specific diseases; however, a more transformational
change of the clinical trial approval process could be
more effective to position academic hospitals, which are
centres of excellence within Europe, to have led Euro-
pean clinical research beyond national borders.

The objectives of a certain platform trial may differ
across stakeholder groups. Consequently, the type of
sponsorship might potentially affect relevant aspects of
the platform trial set up such as registration, health
technology assessment, or how to adapt the protocols
according to stakeholders’ priorities. Experience over-
seeing multi-national clinical trial to fulfil all regulatory
sponsor duties is a critical requirement for any potential
sponsor of a platform trial, as well as handling multi-
source funding for the set-up of a multinational,
multifaceted clinical trial infrastructure. As highlighted
by one reviewer, a challenge of perpetual platform trials
is many of these activities have to be performed simul-
taneously, e.g., finding new interventions, designing
new ISAs, regulatory registrations and initiation of new
arms, performing interim analysis or preparing results
of closed arms for reporting. The simultaneous execu-
tion of these tasks may pose an unanticipated challenge
for teams lacking prior experience with platform trials.

Data sharing challenges
In addition to operational efficiencies from a shared
platform trial infrastructure, inferential efficiencies
from fewer required patients or patients allocated to
control while maintaining statistical power are also
possible; however, enacting some of these potential-
ities may be limited by the need to share proprietary
clinical data with competitors. Furthermore, while
regulatory guidance on historic controls and adjust-
ment for multiplicity is available,41 specific guidance
for platform trials is still limited. Currently EMA is
developing a guidance document on platform trials42

discussing requirements for Type I error control at
the level of a platform trial and the individual sub-
studies, and risks (due to the adaptive nature of plat-
form trials and potential time trends) with regard to the
interpretability of trial results.43 An important topic,
also to be addressed in the guidance document,42 is the
communication of trial results and related data
sharing. Here two conflicting objectives arise. On the
9
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Outstanding questions

• What are the most suitable indicators and sources to assess the feasibility of
implementing a platform trial for a certain disease at a certain point in time—
considering aspects such as the availability of approved drugs, the number and
characteristics of compounds or other interventions under development, the
difficulties in recruitment and the interest/willingness of drug/intervention
owners to get involved?

• Can common pathways for early consultation with international regulatory
agencies be put in place for platform trials?

• What specific training need patients and their representatives to contribute to the
design and implementation of platform trials?

• How to decide the best type of sponsorship for cross-company platform trials?
• What types of tools can be used to leverage electronic health records to optimise
potential candidates and automatise data collection in a large network of
participating sites?

• How to best design a business plan from the early stages depending on the type
of sponsorship, characteristics of the master protocol, number of sites, and
expected initial duration of the platform trial?

• What is the most adequate manner to implement intellectual property and data
sharing agreements in cross-company platform trials that provide enough
assurance to companies regarding their legitimate interest, while allowing for
transparency and proper use of data to conduct interim analyses?

Search strategy and selection criteria

To complete each section, besides selected outputs from EU-PEARL, a literature
review was conducted. References for this review were identified through searches of
PubMed with the search terms “platform trials”, “adaptive trial designs”, “master
protocols” and “multi-arm multi-stage trials” from database inception until May
2023. Articles were also identified through searches of relevant grey literature (e.g.,
guidance from regulatory agencies and health technology agencies). Only papers
published in English were reviewed. The final reference list was generated on the
basis of originality and relevance to the broad scope of this Review. Further details
can be found in Supplementary Table S2.
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one hand, the need for transparency, with trial results
being published when the trial or in this case of plat-
form trial a treatment arm is completed; on the other
hand, the requirement to preserve the integrity of the
still ongoing sub-studies. For a platform trial, which
potentially runs perpetually, publication of results
when the platform is completed (which may be many
years after a specific sub-study was completed) would
not be acceptable. Rather, to maintain the publication
standards of drug development programs based on
separate trials, results would be expected to be pub-
lished when the sub-study is completed. However,
publication of results from sub-studies may affect the
integrity of still ongoing arms. This holds because part
of the published data from the control arms will also be
used in the analysis of these still ongoing arms. This is
of special concern if non-concurrent controls are used
in the analysis. Besides the statistical aspects of data
sharing and publication of trial data, especially in
multi-sponsor clinical trials with commercial sponsors,
sharing of data may also be difficult because of
competition. For example, the statistical time trend
adjustments discussed above depend on time trend
estimates obtained from data of all experimental
treatment groups and there needs to be an agreement
between sponsors to allow to use this data in the
analysis. A further potential of platform trials requiring
data sharing is the opportunity to perform treatment
comparisons across arms. While this may not be of
interest to sponsors aiming at approval of new medi-
cines, this information may be highly relevant for pa-
tients and payers. However, to allow for such
comparisons based on individual patient data, corre-
sponding data sharing agreements need to be in
place.44

Regulatory requirements lag the regulatory vision
European policy makers can steer towards incentivising
the build of IRP infrastructure for specific areas where
the platform trial designs are most likely to justify the
approach. The EU-PEARL demonstrators indicate that
there are a few elements which are predictive. Although
during the COVID-19 pandemic the regulators and
policy makers demonstrated agility in expediting review
processes and made the impossible possible, the pro-
cess of evolving the regulation of clinical trials in Europe
is lengthy. The recent evolution from the Clinical Trial
Directive to the Clinical Trial Regulation introduced
important changes, and many benefits, including
greater certainty of clinical trial startup timeline across
EU member states. However, CTR—ratified by the Eu-
ropean Parliament on April 16, 2014, and effective on
January 31, 2022,45 did not foresee the multi-compound,
multi-drug developer clinical trial characteristic of plat-
form trials, nor their expanded use during the COVID-
19 pandemic.

Achieving EMA’s Accelerating Clinical Trials in
Europe (ACT EU) will require focused effort to over-
come procedural and administrative obstacles intro-
duced by CTR, such as limitations of number of
protocol amendments and challenges segregating
confidential information from different asset owners.
EMA’s paper on platform trial39 is an important step to
facilitate platform trial implementation with great clarity
on terminology, appropriate methodologies and use of
platform trials for confirmatory studies.

It is possible to think about incentivising IRPs
which host collaborative platform trials for areas in a
high unmet need to tip the scale on the efficiency
point of view. These incentives should address the
funding structure across borders, the sponsorship
framework and agreed regulatory pathway and cover
more than the traditional 5-year horizon. The latter is
www.thelancet.com Vol 67 January, 2024
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dependent on how well the field is developed in terms
of clinical research capabilities and scientific regula-
tory rigor and alignment on endpoints and design
elements.

Conclusions
The implementation of platform trials through IRP
holds great promise to boost drug development in a
patient-centric and sustainable manner for a variety of
diseases. Master protocols for platform trials, clinical
research networks connected through federated patient
data, early consultation with health authorities, and an
optimised legal and regulatory pathway are key elements
of such IRP. Shared infrastructure offers great potential
for a more sustainable and collaborative effort between
patients, investigators, regulators, academia and phar-
maceutical drug developers. Moreover, innovative trial
designs and statistical approaches allow for enhanced
efficiency. However, several barriers should be over-
come to bring the advantages of platform trials to the
patients and their communities at a global scale and in a
widespread manner for all potential medical indications.
Platform trial designs are here to stay, it is just a matter
of how fast we end up embracing them.
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