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Summary

For the past few years, platform trials have experienced a significant increase, recently amplified by
the COVID-19 pandemic. The implementation of a platform trial is particularly useful in certain
pathologies, particularly when there is a significant number of drug candidates to be assessed, a
rapid evolution of the standard of care or in situations of urgent need for evaluation, during which
the pooling of protocols and infrastructure optimizes the number of patients to be enrolled, the
costs, and the deadlines for carrying out the investigation. However, the specificity of platform
trials raises methodological, ethical, and regulatory issues, which have been the subject of the round
table and which are presented in this article. The round table was also an opportunity to discuss the
complexity of sponsorship and data management related to the multiplicity of partners, funding, and
governance of these trials, and the level of acceptability of their findings by the competent
authorities.
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Introduction

In recent years, the use of “new methodologies” to assess drug candidates has spread widely,
appearing as an alternative to the usual standard of the randomized controlled trial. The objective
highlighted for these approaches is to accelerate assessment and to allow patients earlier access to
new treatments. However, the term “new methodologies” covers a range of very diverse
approaches, some of which, including the use of external controls incorporating data from the care
(real-world data) [1,2], the emulation of a target trial, or the borrowing of information (consisting of
enriching the findings of a randomized trial with historical data), have important methodological
limitations [3].

Other approaches consist of optimizing the methodological standard of a classic randomized
trial, such as trials governed by master protocols (Insert 1), which rely on a trial design and a single
protocol to assess one or more drug candidates in one or more diseases. Among these, platform
trials, initially used in the field of oncology [4,5], have experienced a considerable increase in the
assessment of new drug candidates or the repositioning of drugs already marketed for the treatment
of coronavirus disease 2019 (COVID-19) [6-9]. We define as a platform trial a randomized,
adaptive trial, potentially without a planned end date, making it possible in a pathology to assess
multiple interventions, and which may evolve through the addition or discontinuation of treatment
arms according to pre-established rules. The platform trial involves the establishment of an
underlying infrastructure making it possible to compare multiple arms, simultaneously or one after
the other, to a common control group (Fig. 1). The trial is governed by a master protocol that

evolves by amendments or additions of successive sub-protocols for each new intervention.

When should a platform trial be conducted?

The implementation of a platform trial assumes a high potential for recruitment in order to make the
initial investment in the infrastructure more profitable. This is useful within the scope of
pathologies where there are a lot of drug candidates, whether this involves innovative treatments,
repositioning, optimization, or the combination of marketed treatments, or where the standard of
care is rapidly changing. Furthermore, this investment is particularly justified for international
deployment. Finally, platform trials also prove to be relevant in situations of urgent need for

assessment, during which the pooling of protocols and infrastructure accelerates the process, as was



the case during the COVID-19 pandemic. Insert 2 details some examples of iconic platform trials by
their innovative side or their impact.

The potential benefits of a platform trial compared to a standard trial involve:

- Establishing an infrastructure including a master protocol, a single sponsor, a stable
network of investigator sites with trained teams, a data safety monitoring board (DSMB), a common
data processing and pharmacovigilance system, resulting in profitable standardization and
economies of scale after an initial investment in the infrastructure;

- The possibility of a shared control arm, which avoids the repeated creation of
identical control groups (standard of care) in independent trials, decreasing the number of patients
to be enrolled, the costs, and the time limits;

- The possibility of considering the platform trial as a single trial, and of activating
each new intervention arm with a simple amendment, which also reduces time limits (and

potentially costs).

However, given these potential benefits, the particularity of these trials raises
methodological, ethical, and regulatory issues that are presented in this article, as well as the
complexity of sponsorship and data management related to the multiplicity of partners, financing,
and governance of these trials, and the acceptability of their findings by regulatory registration
agencies, and market access agencies. However, we have excluded from this discussion research
facilities intended to host several trials conducted in different indications, which essentially
facilitate certain logistical aspects.

Methodological issues of platform trials

As with classic randomized trials, it is essential to adhere to the usual methodological principles

guaranteeing the robustness of the findings so as not to degrade the reliability of the results.

However, the particular design of platform trials exposes us to certain risks that we will detail in

this section, by proposing guidance in order to limit them as much as possible (Table 1).

Enrollment periods for each arm not overlapping



In order to ensure the comparability of groups, comparisons of patients from a group treated
with a drug candidate should be made in relation to patients from the control group who are
contemporaneous, in order to have equivalent characteristics on average. In the platform trials, the
risk of imbalance between groups is increased due to the enrollment periods in the different arms
that are not all overlapping (Fig. 1). As a result, the bias related to the non-contemporaneous nature
of control patients may be major if there is a rapid evolution in the management of patients. A
caricatural example is mortality related to COVID-19 at the beginning of the pandemic. In April
2020, the 30-day mortality of hospitalized patients was on average 12.9%. In May of the same year,
it fell to 5.9%. If a new treatment enters a platform trial in May 2020 and includes for the control
arm all of the patients who received the usual care (average from April and May 2020 of
approximately 9.3%), its use would be associated with a relative reduction of 37% in mortality,
without real efficacy [10]. Methods have recently been proposed to correct the analysis in the case
of non-contemporaneous controls and show an increase in efficacy that exceeds the risk of bias

under certain conditions, but there is a lack of perspective on their use in practice [11].

Guidance #1: for each of the treatment arm comparisons of a platform trial, it is

recommended that patients enrolled contemporaneously in the trial be compared.

Multiplicity of comparisons

In a platform trial, several arms are compared to a common control, and arms may be added during
the trial. If a non-Bayesian analysis is used, several statistical hypotheses are then tested, raising the
issue of multiple testing and control of type one (risk of falsely rejecting the null hypothesis) and
type two (risk of not rejecting the null hypothesis under the alternative hypothesis) errors. Three
levels of complexity overlap:

1) When testing multiple null hypotheses, there are two ways to control the risk of a
type-one error: one can seek to control the risk of error of each comparison, also known as the
pairwise error rate (PWER) so that each comparison is made at the pre-defined nominal threshold
(typically 5%). We can also look to control the probability of falsely rejecting at least one of the
multiple hypotheses tested, and we will then talk about the familywise error rate (FWER). In a
platform trial, the error we want to control differs depending on the nature of the drug candidate or
drugs. If the treatment arms correspond to independent questions, for example different drug

candidates, the findings of the test comparing an arm with the control has no reason to influence the
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other comparisons, which would typically be the subject of separate trials. The rationale selected is
to not be stricter in a platform trial than for several independent trials, and we will then seek to
control the PWER. On the contrary, if the drug candidates are not independent, for example
different doses of the same drug, a test on one arm will have consequences on the other
comparisons and the FWER will be controlled instead [12,13].

2) Due to the sharing of the control arm, the different tests are correlated. If this
correlation does not increase the risk of a type-one error (PWER or FWER), it leads to a difference
in relation to the classic situation where different trials would be conducted, increasing the risk of
simultaneously concluding by mistake for several comparisons. A specific statistical test approach
should then be used. Note that the correlation decreases as the size of the control group increases in
relation to the investigational arms.

3) Finally, the addition of an additional drug candidate arm during the trial theoretically
induces an alteration in the PWER and FWER. However, the impact on the PWER is low, and
although several statistical methods have been proposed to adjust the level of testing during trials,

we do not recommend implementing them.

Guidance #2: A control of the PWER is generally preferred, adjusting the nominal threshold
to account for the shared control arm, except in the situation of the same drug candidate
tested in several forms (doses, durations, mode of administration, etc.), where the control of
the FWER will be preferred.

Interim analyses

Performing interim analyses (IAs) for efficacy and futility is the basis for the platform trial concept.
In order to meet the objective of sequencing assessments of new candidates as quickly as possible,
it is necessary to have a process that allows one of them to be withdrawn from the trial as soon as
the demonstration of its benefit is obtained or, on the contrary, in the case of a suspicion of a very
likely absence of interest (futility). All proposed methods to carry out interim analyses for efficacy
or futility in a satisfactory manner and at the statistical level (control of the overall alpha risk in
particular) are usable in the platform trial (Lan-DeMets function, Bayesian method, etc.). If it could
not be prematurely discontinued during the interim analyses, one arm will naturally be terminated at

the planned final analysis of the last inferential endpoint (as in a classic trial). Classic reservations



that may be raised on the findings of a trial discontinued early persist (particularly overestimation of
the effect size, too low duration of follow-up and exposure, etc.).

The platform nature of the trial does not require a particular frequency of 1As. These can be
frequent as in the 1-SPY-2 trial [4] (which is a phase 2 trial) or follow a more usual design as in the
pivotal phase 3 trials (one or two 1As). Nothing in the platform trials objective justifies the carrying
out of more IAs than would have been planned in a classic approach. It is also possible to choose
not to carry out an efficacy IA.

For each arm, the interim analysis plan should be described in the protocol and statistical
analysis plan (their number, the information fractions defining them, the statistical method) as well
as the adjoining procedures (independent statistician, DSMB). The completion of the 1As of the
different arms, however, poses a logistical problem that can be reduced by trying to synchronize the
IAs with identical point dates (snapshots) for all arms. Thus, a given IA may be slightly anticipated
or delayed from its theoretical time point set in number of events to coincide with a scheduled time
point for the entire trial. The methods for floating 1As (such as Lan-DeMets [14], for which the
statistical significance threshold to be achieved depends on the fraction of information available at
the time of the 1A) are of full interest in this case. Here too, the grouping of several arms in the
same field logistics allows us to imagine an economy of means compared to the conducting of
separate trials.

Of course, in all cases, safety analyses may be carried out at a frequency that is specific to

them.

Guidance #3: Although the platform design involves the carrying out of lAs, their de-
multiplication at a very high frequency is unnecessary. As in any trial, the design of these

interim analyses should be pre-specified.

Implementation of blinding

As with any randomized trial, the conduct of a double-blind platform trial is theoretically feasible
and recommended, if we wish to maintain the usual methodological standard of the assessment.
Even in some classic trials, the implementation of double-blinding requiring a double placebo
(double-dummy) proves to be complex. It is even more important for platform trials where the

comparison of multiple treatment arms would require “multiple-dummy” implementation, with all



the challenges inherent in this procedure: the loss of flexibility related to the manufacture of
placebos, the supply at the different sites, etc.

These logistic burdens explain why the majority of platform trials are conducted in open-
label [15]. The platform trial is therefore associated with a risk of degradation of the internal
validity of the findings. It is therefore essential to implement measures to best limit biases related to
the open-label nature of this type of study, such as the use of “hard clinical criteria” (e.g. mortality),
a PROBE (Prospective Randomized Open trial with Blinded Evaluation) design involving an
independent and blinded clinical endpoint committee for the treatments, and an intention-to-treat

analysis so as not introduce arbitrary post-randomization screening.

Other methodological considerations

As discussed previously, the sharing of the control arm is a source of correlation, which will be
lower when the size of the control group increases compared to that of the experimental groups.
Some authors recommend a ratio between the control group and k [sic: the] experimental arms for
k”. Thus in the STAMPEDE trial which initially included five drug candidates and one control, the
allocation ratio was 2:1:1:1:1:1 in favor of it [16].

Other methodological characteristics may be encountered in platform trials, but are not specific to
such trials, and are not subject to specific guidance. This is the case for example of Bayesian
approaches, relatively common in this situation, or of adaptive randomization, which, for example,
has been recommended by the Adaptive Platform Trials Coalition but remains non-consensual to
date [17].

Regulatory, ethical, and acceptability aspects of platform trials by registration agencies
Regulatory issue of adding arms

The addition of a new treatment arm in the platform trial may be considered in several ways for
regulatory reasons: as an amendment to an existing master protocol (e.g., REMAP-CAP trial [18]),

or as a new trial. The first option should be the preferred solution, as it is more flexible and

therefore consistent with the philosophy of these designs.
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However, the recently implemented European operating framework does not immediately
appear suitable to achieve this. Thus, the CTIS implemented under European Regulation 536/2014
on clinical drug trials ensures the handling of coordinated applications for authorization and
protocol amendments but does not allow for the management of several simultaneous amendments,
which may constitute a limit for platform trials, including multinational trials. In fact, the
amendment must be accepted by the ethics committees of the different countries involved in the
trial in order to be able to submit a new one. The document produced by the EMA and the
HMA/CTCG presents, for complex trials, both options — submission of each intervention arm as a
new trial, or submission as an amendment [19]. The submission of each arm as a new trial,
however, loses a significant portion of the potential benefits of platform trials, especially as this also
implies the establishment of new contracts between the sponsor and the investigator site, new
insurance, etc.

As an example, the EU-SolidACT COVID-19 trial (NCT04891133), sponsored by the
University of Oslo as part of the EU Response program, had received its initial authorization
(master protocol and baricitinib arm) based on a voluntary harmonization procedure (VHP) as part
of Directive 2001/20/EC, but the addition of the second arm (bementinib) is done within the
framework of European Regulation 536/2014. Due to the impossibility of conducting several
simultaneous amendments, the sponsor has chosen to submit it as a new trial, involving the
communication to the CTIS of more than 600 documents and the signing of more than 60

agreements with the investigating sites, with no advantage in terms of the authorization time limits.

Guidance #4: ensure that additions of new treatment arms are considered as amendments to

an existing master protocol, and not as new trials.

Patient information

Since the platform trial is, as its name indicates, only one and the same trial, the information sheet
may be identical for all enrolled patients. It is appropriate from the beginning of the information
sheet to explain the adaptive nature of the trial and provide a reminder of it in the consent form.
Only those involved in the addition and/or discontinuation of treatment arms, or a change in
standard of care (control group), will then be adapted during the trial. The trial sponsor must
therefore ensure that the information sheet is updated according to these changes, draft and submit

an amendment to the competent authority and the EC, and identify the patients concerned, to avoid
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signing different versions of consent forms for all patients. An alternative may be to inform and
collect the consent in two stages, as was the case in the CORIMUNO trial (NCT04341870): a first
consent is required to enter the cohort (which corresponds to standard care, therefore the control
group); patients are informed that they can then be randomized to an experimental arm, for which a

dedicated information sheet and consent form will be given to the patient.

Guidance #5: The same information sheet for all patients is desirable, with an adaptation of
the “treatments” paragraph when adding or removing investigational arms. It is therefore
recommended that the sponsor implements robust procedures for tracking changes for the
information sheets and patient identification, in order to give the patients the updated
versions.

Guidance #6: It is necessary to help ECs understand and master the platform trial design,

through information campaigns and carrying out trainings.

Acceptability by competent authorities

At the regulatory agency level, acceptability occurs at three levels: during the application for
authorization for a clinical trial protocol, during the application for authorization for the marketing
of a new health product or a new indication, and finally during the assessment in view of a
reimbursement. In all cases, the methodological aspects remain a priority in the assessment, as well
as the guarantee of the safety of the patients/subjects enrolled in these trials.

At the European level, an early scientific opinion is strongly recommended for all sponsors,
whether academic or industrial. A joint opinion is even often recommended. This approach is
strongly encouraged in a recent publication (in a Q&A format) jointly by the EMA and HMA [19],
providing guidance and advice for sponsors or clinical trial managers, whether on scientific aspects,
planning, implementation, submission for obtaining a CTA, but also on their use in marketing
authorization applications.

In France, the National Health Authority has recently initiated extensive work on “new
methodologies” in terms of clinical trials, including platform trials. This reflection follows a referral
dated October 4, 2021 by Olivier Véran, then Minister of Solidarity and Health. It aims to develop
French methodological and operational expertise in new types of clinical trials, while guaranteeing
our country's attractiveness in clinical research. For the HAS, the acceptability of this type of

clinical trial is primarily based on compliance with the quality of the methodological principles, in
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that it does not differ from that of a conventional randomized trial. The HAS has implemented the
possibility of early meetings with companies developing pharmaceutical proprietary drugs. These
meetings are reserved for products or services deemed innovative due to their mechanism of action
and an insufficiently covered medical need, but the innovative nature of the methodology does not
justify, on this sole criterion, an early meeting request. Nevertheless, it is strongly encouraged to
request a meeting when there is no reference source in the therapeutic area. A joint meeting with
pharmaceutical companies and academics carrying out the trial is preferred.

As part of the setting up of a platform trial, it is recommended to have regular exchanges
with all stakeholders to avoid any misunderstandings or slowing down in the implementation of this
trial. The goal is not to hinder activities that aim to provide patients with an innovative therapeutic
solution. The inherent complexity of the platform trial design and the multiplicity of the
stakeholders invested, which may have different objectives and constraints depending on the arm,
reinforces the need to seek these early opinions.

In addition, sponsors of these trials are advised to follow 8 key principles published in 2019
by the CTCG in order to ensure, in particular, patient safety, scientific integrity, and data integrity
[20].

Guidance #7: Early contact with agencies, involving all platform trial partners, is
recommended prior to the application for trial authorization or in view of assessing the trial

findings.

Data usage and communication

Early exchanges must also occur between the various stakeholders (e.g., an academic sponsor and
different manufacturers) to define upstream ownership and how to use the data generated in a
platform trial. Indeed, the vast majority of platform trials are sponsored by academic teams, but can
assess treatments developed by different manufacturers, which are responsible for using the data

from these trials as part of the submission of a marketing authorization application dossier.

Guidance #8: Anticipate how data will be used between academic sponsors and

manufacturers.
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Publication of findings by comparison arm and data sharing

If it is required by the regulations to publish and share the findings of a clinical trial upon
termination of the study, it is more complex to guarantee this obligation when the trial has no
scheduled termination. However, it is critical to guarantee the same level of transparency for
platform trials, and for each final analysis of a treatment arm. In its 2019 recommendations, the
CTCG encouraged the inclusion in the protocol of a description of the publication policy regarding
the interim and final analyses. It is also recommended to specify how to guarantee transparency on
data in the trial [20]. For example, for the Inserm-sponsored DisCoVeRYy trial, the findings of the
first three investigational arms, followed by the fourth arm, were published successively and then
updated and confirmed respectively after complete monitoring of the data, a few months later in the
same journals [9,21].

The question is raised in the same terms for sharing trial data: these should be made
available to the scientific community in an appropriate registry upon termination of the intervention
arm, without waiting for the termination of the platform trial. These rules for the publication and
sharing of data are supported by the EMA and HMA [19].

Guidance #9: Publish the findings (at a minimum on the CTIS) after the final analysis of each
investigational arm, not just upon termination of the platform trial. Data sharing is also

recommended.

Funding, sponsorship, organization, governance

Funding

The economic model of a platform trial is strongly linked to its governance mode. A platform trial
should be considered an infrastructure capable of addressing multiple scientific questions while
declining multiple intervention arms. Therefore, the decision to create (and stop) and finance the
platform trial infrastructure should be distinguished from the decision to open a new arm and obtain
funding for its completion.

14



Infrastructure creation and funding

The creation of a platform trial is a complex decision that must take into account the national and
international context, avoiding duplication if possible (although ideally the presence of multiple
platforms for the same disease, subject to a sufficient potential number of patients, could guarantee
the diversity of approaches and avoid monopoly situations).

Consideration should also be given to the ability to gather and coordinate a sufficient
network of investigational sites at the national, European, or international level. Where the
implementation of a platform trial is relevant (see part 1), it must be one of the objectives of the
investigation networks, in order to strengthen their structuring and the coordination of operations in
the network. Consideration should also be given to an institution's ability to be a sponsor, with the
possible support of (a) co-sponsor(s), the quality of trial and data management, compliance with
Good Clinical Practice, and the applicable laws.

This “top-down” rather than “bottom-up” decision mode is similar to decisions regarding the
creation of research infrastructures (provide research support and innovation and cover priority
societal needs). It should involve scientific advice that can establish priorities in terms of platform
creation (and also decide on the potential discontinuation of platform trials), and be supported by
funding that makes it possible to implement infrastructure, including the master protocol and if
possible, a first intervention arm with its control group. It can also involve partnership funding,
such as the EU-PEARL IMI project, which funds development, by public partners and
manufacturers for four platform trials (in tuberculosis, depression, neurofibromatosis, and non-

alcoholic steatohepatitis). This base funding can be mixed (public-private) and international.

Funding of intervention arms

Funding for each intervention arm may be privately funded when it involves developing innovative
products, or public funds when it involves answering a scientific question about repositioning,
optimization, or combining approved treatments. This funding can be obtained through calls for
classic clinical research projects (Horizon Europe, PHRC, etc.), or through more targeted calls. To
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ensure the sustainability of the platform, a certain percentile of the private or public financing of the
operations of the intervention arm must be allocated to the structuring and common services of the
platform trial.

Beyond the funding of intervention arms, there is a question of the relevance of the
candidate arms. As a result, an independent mechanism would be necessary to optimize the use of
resources mobilizable by the platform trial, especially as they are constrained, even if a candidate

arm requests the platform with its funding (see platform access committee, governance chapter).

Guidance #10: Distinguish funding from the common infrastructure, which requires initial

support, with that of the different treatment arms, which will then contribute to the

maintenance of the infrastructure.

Organization and governance

Even more obviously than a classic randomized trial, the governance of a platform trial requires
some independence in scientific, ethical, and financial decisions, thanks to the establishment of
different committees to decide on different levels of the trial’s conduct:

- A Steering Committee, as for any multicenter randomized trial, responsible for the
design and implementation of the protocol: choice of investigators, follow-up of enrollments,
solutions in case of recruitment difficulties, etc. It will decide with the sponsor on the creation of
the platform trial, the management of the infrastructure funding that makes it possible to initiate the
trial, as well as on its discontinuation.

- A Data Safety Monitoring Board (or DSMB) that, depending on the missions
described in the protocol and the specific charter, ensures the surveillance of the safety, efficacy, or
futility of the treatment arms.

- An independent Platform Access Committee (CAP, Comité indépendant d’Accés a la
Plateforme), specific to platform trials, which defines the priorities in terms of interventions to be
tested and provides guidance to the sponsor and steering committee as to whether or not a new
intervention arm should be opened. For the COVID-19 trials funded by the European Commission,
this role was performed by the Joint Access Advisory Mechanism (JAAM,

https://covid19trials.eu/en/jaam).
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Guidance #11: In addition to the committees typically present in multicenter trials, the

creation of an independent platform access committee (CAP), whose role is to prioritize the

new intervention arms accessing the platform, is recommended.

Sponsorship

Although co-sponsorship has now been possible since the publication of the European Regulation
on clinical drug trials (effective on January 31, 2022), the multiplicity of partners makes the
organization and coordination of platform trials more complex. Furthermore, as it is difficult to
consider for a private stakeholder participating in a platform trial that another private stakeholder is
a trial sponsor in which one of its products is assessed, the interest of having only one public
structure as the trial sponsor should be emphasized.

Finally, the organizational and logistical complexity of the platform trials involves a detailed
distribution of tasks between the different stakeholders, based on homogeneous procedures between

the different treatment arms assessed in the trial.

Guidance #12: It is recommended to have only one academic sponsor, with a detailed

distribution and delegation of duties.

Conclusion

Platform trials have been experiencing significant growth for a few years, recently amplified by the
COVID-19 crisis. While the implementation of these trials in certain situations may optimize the
number of patients to be enrolled, the costs, and time limits for carrying out the investigation, they
also raise specific issues. From a methodological perspective, platform trials can (and must) provide
the same methodological safeguards as classic trials, while respecting, in particular, the
contemporaneous nature of the comparisons and while taking into account their multiplicity.
Finally, good coordination between all stakeholders and early contact with agencies seems essential
to ensure the feasibility of the platform trial, which is heavier than a standard trial regarding the
organizational and logistical aspect and to maintain its efficiency.
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Insert 1. Definitions

Master protocol: a protocol that allows one or more interventions to be assessed within the same
clinical trial, in one or more patient populations sharing common enroliment, follow-up, and
assessment procedures. Platform, basket, and umbrella trials are different examples of trials for
which master protocols are developed.

Platform trial: randomized, adaptive trial, potentially without a scheduled termination date,
making it possible in a pathology to assess several interventions, and which may evolve by the
addition or discontinuation of treatment arms according to pre-established rules. Platform trials
involve the establishment of an underlying infrastructure to compare multiple arms, simultaneously
or one after the other, to a common control group. The trial is governed by a master protocol that
evolves by amendments or additions of successive sub-protocols for each new intervention.

Basket trial: trial assessing the same treatment in several diseases or disease subtypes. Mainly used
in oncology, they may involve a population of patients with cancers affecting different organs but
carrying the same alteration or the same molecular profile.

Umbrella trial: a trial assessing different treatments in the same disease characterized by different
subtypes potentially sensitive to different treatments; the most common example in oncology is the
study of several targeted treatments based on a molecular abnormality in a given tumor type.
Adaptive trial: the term adaptive trial covers a heterogeneous set of experimental designs that have
in common, as defined by the FDA, the possibility to make prospectively scheduled alterations to
one or more aspects of the experimental design, based on data accumulated during the trial. The
adaptive nature of a trial may therefore relate to various objectives, such as recalculating the
number of patients to be enrolled in the trial, making a decision on whether or not to continue the
trial, adapting the trial population, treatment or dose, or introducing or discontinuing new treatment
arms.

Combined trial (or trial “seamless” trial): type of adaptive design where the same study combines
a phase 1 trial and a phase 2 trial, or a phase 2 and a phase 3 trial. Patients enrolled in the first phase
may also be analyzed in the second if the investigational conditions are identical. They thus avoid
the dead times observed between the different phases of the traditional approach and help limit the
total number of patients.

Multi-arm, multi-stage (MAMS) trial: an adaptive, randomized, controlled trial assessing multiple
treatments simultaneously compared to only one control arm in the same population. These trials
include interim analyses, which may focus on an interim endpoint and allow for an early

discontinuation of a treatment arm for futility, and a final analysis on a final endpoint to confirm
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efficacy. The conflation between MAMS trials and platform trials is common, which differentiates

them primarily from the no scheduled termination aspect of platform trials.
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Insert 2. Examples of platform trials

STAMPEDE: This trial launched in 2005 was initially designed as a multi-arm and multi-stage
trial comparing five investigational arms to the standard of care. Other investigational arms have
been added over time, while others have been discontinued, making STAMPEDE one of the oldest
ongoing platform trials. In total, it has enrolled more than 10,000 patients and compared nine
investigational treatments, some of which became the standard of care during the trial.

I-SPY 2: The I-SPY 2 trial is a phase 2 trial with the objective to compare the efficacy of new drug
candidates in combination with chemotherapy (standard of care) versus standard of care alone in
locally advanced breast cancer. The trial also aims to identify subgroups of responding patients
based on molecular characteristics (biomarker signatures) of their disease. The I-SPY 2 trial has

totaled 23 experimental treatment arms to date, six of which are still ongoing.

REMAP-CAP: This platform trial comparing different therapeutic strategies, classified by domains
(anti-infectives, immunomodulators, antithrombotics), in acute community-acquired pneumonia
was designed before the COVID-19 pandemic. However, the trial was fully leveraged to assess a
dozen repositioned drugs in the management of COVID-19. Currently still ongoing, the REMAP-
CAP trial has enrolled more than 11,000 patients, including approximately 85% with COVID-109.

RECOVERY: The RECOVERY trial is a large platform trial comparing different interventions in
COVID-19. This pragmatic trial (including a simplified data collection at most) allowed for the
enrollment of nearly 50,000 patients, and has already provided findings for 11 drug candidates,

some of which were repositioned.
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Figure 1. Schematic representation of the design of a platform trial comparing three new
treatments to the standard care (SOC). The rectangles represent the enrollment periods, the fine
lines the follow-up periods. The end of follow-up for one arm is reached either at the time of its
final analysis or after one of its interim analyses showing efficacy or futility. When the necessary
number of subjects is included in an arm, enrollment in the arm is suspended. The new patients are
then randomized between the arms that did not reach their headcount and the control arm. When all
active arms have reached their expected numbers, enroliment in the study is suspended.

SOC* is the new SOC based on treatment B after demonstrating its clinical interest. There is a time
limit between the availability of the findings concerning treatment B and its adoption as a new
SOC. In the case of treatment C, only patients enrolled during the period corresponding to the new
SOC may be used (contemporaneous principle). The first patients enrolled in arm C are not usable,

as their contemporaneous control group is no longer loyal at the time of switching to the new SOC.
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