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Abstract 

Background  Interventional clinical studies conducted in the regulated drug research environment are designed 
using International Council for Harmonisation (ICH) regulatory guidance documents: ICH E6 (R2) Good Clinical Prac‑
tice—scientific guideline, first published in 2002 and last updated in 2016. This document provides an international 
ethical and scientific quality standard for designing and conducting trials that involve the participation of human sub‑
jects. Recently, there has been heightened awareness of the importance of integrated research platform trials (IRPs) 
designed to evaluate multiple therapies simultaneously. The use of a single master protocol as a key source document 
to fulfill trial conduct obligations has resulted in a re-examination of the templates used to fulfill the dynamic regula‑
tory and modern drug development environment challenges.

Methods  Regulatory medical writing, biostatistical, and other members of EU Patient-cEntric clinicAl tRial pLatforms 
(EU-PEARL) developed the suite of templates for IRPs over a 3.5-year period. Stakeholders contributing expertise 
included academic hospitals, pharmaceutical companies, non-governmental organizations, patient representative 
groups, and small and medium-sized enterprises (SMEs).

Results  The suite of templates for IRPs based on TransCelerate’s Common Protocol Template (CPT) and statistical 
analysis plan (SAP) should help authors navigate relevant guidelines as they create study design content relevant 
for today’s IRP studies. It offers practical suggestions for adaptive platform designs which offer flexible features 
such as dropping treatments for futility or adding new treatments to be tested during a trial. The EU-PEARL suite 
of templates for IRPs comprises a preface, followed by the actual resource. The preface clarifies the intended use 
and underlying principles that inform resource utility. The preface lists references contributing to the development 
of the resource. The resource includes TransCelerate CPT guidance text, and EU-PEARL-derived guidance text, dis‑
tinguished from one another using shading. Rationale comments are used throughout for clarification purposes. In 
addition, a user-friendly, functional, and informative Platform Trials Best Practices tool to support the setup, design, 
planning, implementation, and conduct of complex and innovative trials to support multi-sourced/multi-company 
platform trials is also provided. Together, the EU-PEARL suite of templates and the Platform Trials Best Practices tool 
constitute the reference user manual.
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Conclusions  This publication is intended to enhance the use, understanding, and dissemination of the EU-PEARL 
suite of templates for designing IRPs. The reference user manual and the associated website (http://​www.​eu-​pearl) 
should facilitate the designing of IRP trials.

Keywords  Master Protocol Template, Integrated research platform trials, EU Patient-cEntric clinicAl tRial pLatforms

Background
EU-PEARL (EU Patient-cEntric clinicAl tRial pLat-
forms) was a strategic partnership between the public 
and private sectors to shape the future of clinical drug 
development. This innovative consortium aimed to cre-
ate a framework for patient-centric integrated research 
platforms (IRPs), through which novel techniques and 
treatments developed by multiple companies and organi-
zations could be evaluated in platform trials. To achieve 
this goal, EU-PEARL promoted collaboration between 
pharmaceutical companies, researchers, clinicians, and 
patients and encouraged knowledge sharing as well as 
open discussion among all stakeholders. This sustainable 
and reusable systematic approach to IRP trials conceived 
to test multi-sourced treatment is supported by a struc-
ture designed by EU-PEARL which will be able to meet 
complex regulatory, ethical, legal, statistical, and data 
requirements [1].

EU-PEARL was a key part of the overall approach of 
the European Commission (EC) of improving the land-
scape of clinical trials in Europe (EU). The new European 
Commission (EC), the Heads of Medicines Agencies 
(HMA), and the European Medicines Agency (EMA) 
have launched an initiative to transform how clinical tri-
als are initiated, designed, and run, referred to as Accel-
erating Clinical Trials in the EU (ACT EU) [2]. Building 
on the application of the Clinical Trials Regulation (CTR) 
(Clinical Trials Regulation—Regulation EU No 536/2014) 
[3] and the launch of the Clinical Trials Information Sys-
tem (CTIS) on 31 January 2022, ACT EU will strengthen 
the European environment for clinical trials, while main-
taining the high level of protection of trial participants, 
data robustness, and transparency that EU citizens 
expect.

The EU-PEARL project has received funding from the 
Innovative Medicines (http://​www.​imi.​europa.​eu) Ini-
tiative 2 Joint Undertaking (JU) under grant agreement 
no. 853966. The JU receives support from the European 
Union’s Horizon 2020 research and innovation program 
and European Federation of Pharmaceutical Industries 
and Associations (EFPIA), Children’s Tumor Foundation, 
Global Alliance For Tuberculosis (TB) Drug Develop-
ment Non-Profit Organisation, Springworks Therapeu-
tics Inc.

The objective of this project was to create an inte-
grated set of methods, tools, and standard procedures to 

support all stakeholders to navigate relevant guidelines 
as they conduct today’s IRP trials. The main resources 
are based on input from clinical research profession-
als who report clinical studies using the ICH guidelines, 
and extensive regulatory review, followed by a structured 
approach to develop internationally based consensus.

The set of generic platform trial templates consists of 
the Master Protocol Template (MPT) which governs the 
entire study and includes the common key study design 
elements; the sub-protocols or alternately termed Inter-
vention-Specific Appendices (ISAs), dedicated to focus 
on topics that are specific to the intervention cohort. 
The suite of templates includes a statistical analysis plan 
(SAP) template which covers all the statistical analyses 
that are planned for all interventions as well as those 
statistical analyses that are planned to be conducted at 
the sub-study or ISA level and a guidance document for 
the EU CTR cover letter (Additional files 1, 2, 3, and 4). 
A separate template for the SAP of the ISA was not cre-
ated because the SAP template was created with enough 
flexibility such that the analyses described could be 
performed for all interventions or the content could be 
adapted and applied at the intervention level. The suite 
of templates is completed with a cross-functional Plat-
form Trials Best Practices tool (Additional file 5) to assist 
in the setup of platform trials to ensure key operational 
tasks are planned for and completed. A Data Monitor-
ing Committee (DMC) Charter template was also cre-
ated that serves as a central basis for the ongoing of all 
cohorts that are active at any point in time in the study. 
The suite of templates was developed from the templates 
for protocol and SAP from TransCelerate [4] as these 
TransCelerate templates had a structure that is currently 
aligned with ICH standards (as well as the Food and 
Drug Administration [FDA]/National Institutes of Health 
[NIH] template), and these templates are widely imple-
mented within the pharmaceutical industry. Utilization 
of this known and accepted format allowed for the devel-
opment of more advanced and detailed template versions 
within the allocated development timeline.

Methods
Composition of EU‑PEARL
EU-PEARL is a multi-stakeholder collaborative research 
project that was started in 2019 and ended in 2023, 
consisting of 36 partners from academic hospitals, 

http://www.eu-pearl
http://www.imi.europa.eu


Page 3 of 12Gidh‑Jain et al. Trials          (2024) 25:204 	

pharmaceutical companies, non-governmental organi-
zations, patient representative groups, and small and 
medium-sized enterprises (SMEs). As a strategic pub-
lic–private alliance, its aim was to transform the current 
approach of conducting single-compound clinical tri-
als into cross-company collaborative, multi-compound, 
adaptive platform trials, centered around patients, to be 
able to test multiple drug development compounds at the 
same time and potentially accelerate drug development. 
This would be particularly beneficial for those people liv-
ing with high unmet clinical and health needs.

In November 2019, EU-PEARL convened the Work 
Package 2 (WP2), a group of clinical research experts, 
to address the current limitations of conducting clinical 
platform studies and offer potential statistical, regula-
tory, and operational methodology solutions. EU-PEARL 
was designing frameworks, tools, and guidance mate-
rial, to promote this new approach to accelerate the 
efficient set-up of IRPs. The authors of this publication 
are WP2 members. The WP2 comprises of experts in 
biostatistics, medical writing, regulatory affairs, safety, 
information technology, and clinical operations. These 
individuals are employees of a pharmaceutical company, 
contract research organizations, technology vendors, 
and academia, brought together to represent the range 
of perspectives of professionals commonly engaged in 
authoring clinical regulatory documents.

All authors gave their time and expertise to this project 
as representatives of their organizations in EU-PEARL, 
in the belief that an open-access user templates and tools 
to support conducting platform clinical studies would 
benefit today’s healthcare industry. Further information 

on individual author contributions is included in the 
“Authors’ information” section.

Project plan
During the 3.5-year project, EU-PEARL took a prag-
matic and responsive approach to challenges presented 
by a dynamic environment for platform trials. The origi-
nal project plan [5] described the intention to establish 
clear communication and standardized terminology, as 
well as continuous awareness on the design of platform 
trial components, benefits, and challenges. The authoring 
and development were done internationally based on the 
involvement of relevant stakeholders. The planning and 
conduct of this project referred to available EU [6, 7] and 
FDA guidance [8, 9]. Lessons from COVID-19 platform 
trials were also incorporated [10].

The 3.5-year roadmap (Fig.  1) summarizes the EU-
PEARL’s planned and conducted oversight reviews. The 
stakeholders included representatives from global indus-
try associations, regulatory agency, patient advocacy 
groups, and academic and contract research organiza-
tions, who reviewed the templates and tools, and pro-
vided insights and analysis over the period of November 
2019 to April 2023.

Multiple, extensive, and rigorous regulatory interac-
tions were conducted throughout the 3.5-year project to 
support the broad aim of integrating relevant global and 
regional (EU and United States of America [USA]) regu-
latory guidance received on use cases into the resource. 
Due diligence was exercised throughout and to the best 
ability of the EU-PEARL.

Fig. 1  Process map of the EU-PEARL project
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Development of the generic templates
After deciding that EU-PEARL wished to incorpo-
rate certain elements of the TransCelerate templates, in 
August 2020, EU-PEARL contacted the TransCelerate 
Clinical Content & Reuse (CC&R) Project Management 
for approval to base their Master Protocol Templates on 
TransCelerate’s Common Protocol template Version 8.0, 
copyright TransCelerate Biopharma Inc. 2015–2020 and 
the statistical analysis plan (SAP) on the Statistical Analy-
sis Plan template Version 3.0, copyright TransCelerate 
Biopharma Inc. 2018–2020. TransCelerate’s CC&R assets 
are publicly available, and all users are invited to build 
upon them with appropriate acknowledgment. It is rec-
ognized by EU-PEARL that the TransCelerate CPT and 
SAP templates are updated regularly to accommodate the 
latest international clinical trial standards and standard 
practices. EU-PEARL decided to use the CPT version 
8.0 and SAP version 3.0 as they were the most recently 
issued versions at the time of the launch of the work plan.

Continued periodic connections with TransCelerate 
over the past 2  years were made while EU-PEARL was 
developing solutions. TransCelerate was not involved 
formally in asset development. However, two CC&R 
TransCelerate team members (medical writing and sta-
tistics) participated in the development of the generic 
templates and were members of the EU-PEARL WP2 
team. TransCelerate CC&R shared experiences with EU-
PEARL regarding asset development and deployment 
of key themes, release and storage of assets, creation of 
guidance vs. separate templates, communication/rollout 
experience, sustainability considerations, point-in-time 
asset versus ongoing maintenance, and feedback options.

In December 2020, the first version of the templates 
was launched and broadly shared within the EU-PEARL 
consortium and presented to operational experts of the 
disease-specific work packages (DSWPs). The DSWPs 
for major depressive disorder (MDD), tuberculosis 
(TB), non-alcoholic steatohepatitis (NASH), and neu-
rofibromatosis (NF) used the EU-PEARL templates as a 
source of reference when writing their disease-specific 
master protocol.

The feedback from the DSWPs was integrated into the 
templates leading to version 2 with the following addi-
tional sections: informed consent, data collection, data 
sharing and disclosure, and considerations on patient 
engagement. In June 2021, version 2 was submitted to 
IMI. Between the IMI submission and the Clinical Trials 
Facilitation Group (CTFG) review, the DSWPs reviewed 
the templates by using them for their own disease-spe-
cific protocols. The feedback from them was integrated. 
In February 2022, version 3 was sent to CTFG for review. 
Further enhancements were made based on CTFG 
feedback.

The final version 4 was released in April 2023 and was 
based on the latest review by all partners in WP2, inde-
pendent reviewers from other work packages and the 
EU-PEARL Steering Committee and Project Manage-
ment Office. The period from March 2023 to the end of 
May 2023 was spent finalizing (including quality con-
trol and proofreading steps) the templates, website, and 
this publication.

To allow rapid dissemination of periodic project 
updates, the updates on the planned templates were 
presented at the following:

EU-PEARL 1st Stakeholder Event, October 2020 
[virtual]
EU-PEARL 2nd Stakeholder Event, November 
2022, [in-person/virtual] Amsterdam, the Nether-
lands
EU-PEARL Patient and Community Engagement 
Day, June 2022 [virtual]
DIA Clinical Trials and Data Science Conference, 
October 2022, Amsterdam, the Netherlands
MCP Conference - 12th International Conference 
on Multiple Comparison Procedures September 
2022 [in-person/virtual], Bremen, Germany
PSI (Statisticians in the Pharmaceutical Industry) 
Annual Conference, June 2022, Gothenburg, Swe-
den
DIA Global Annual Meeting, June 2022, Chicago, 
USA

The idea for a website to house the resource and 
support its utility, and logos to brand the EU-PEARL 
resource was planned. Many of the EU-PEARL web fea-
tures for downloadable templates were influenced by 
the TransCelerate website.

The broad aims set out at the start of this project have 
been fulfilled through the final published resource, and 
the planned 3.5-year project timeline has been met. 
EU-PEARL Templates are available at http://​www.​eu-​
pearl.​eu. This publication describes the project and the 
launch of EU-PEARL generic templates and Platform 
Trials Best Practices tool and is intended to enhance 
the use, understanding, and dissemination of these 
materials.

Contributors to the development of suite of templates—
Work Package 2
Key stakeholder
Clinical Trials Facilitation Group (CTFG): Monique 
AL submitted the consolidated opinion from CTFG on 
behalf of the Chair and Vice-Chair of the CTFG, Dr. Mar-
ianne Lunzer and Dr. Greet Munch.

http://www.eu-pearl.eu
http://www.eu-pearl.eu
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Results
Broad principles
EU-PEARL developed five templates for sponsors 
developing their own platform trials: a Master Proto-
col Template (MPT), an Intervention Specific Appen-
dix (ISA) or sub-protocol template, a template for the 
statistical analysis plan (SAP), a data monitoring com-
mittee (DMC) charter template adjusted for the pur-
pose of conducting a platform trial, and a guidance for 
supplementary information to the CTR Cover Letter. 
A spreadsheet which is intended to be a Platform Tri-
als Best Practices tool that can be used to assist in the 
operational planning of a collaborative platform trial is 
also provided.

EU-PEARL templates are provided as a PDF in a user 
manual (Additional files 1, 2, 3, and 4). The separate Plat-
form Trials Best Practices tool is provided in Excel format 
to support its utility in a user manual (Additional file 5).

EU-PEARL templates present content suggestions and 
best practices that add value for creating ICH-compliant 
protocols and SAPs, but these come with the caveat that 
they may not work in all situations. IRP authors should 
use their judgment and, above all, make sensible struc-
turing choices based on their specific IRP.

In addition, the goal was for EU-PEARL to be glob-
ally relevant, and the publication includes links to rel-
evant regional guidances and other useful resources 
where possible, with explanation, to maximize utility of 
the resource. Consultation with the relevant regulatory 
health authority is highly recommended in cases where 
there is doubt.

The EC, EMA, and CTFG have jointly issued in 2022 
“Complex Clinical Trials—Questions and Answers” doc-
ument for which “Recommendation Paper on the Initia-
tion and Conduct of Complex Clinical Trials” issued in 
2019 by the former Clinical Trials Coordination Group 
(CTCG) has served as a basis. This document provides 
clarification or additional information and lays out cer-
tain considerations regarding scientific aspects, planning 
and set-up, submission for obtaining CT authorization 
(CTA), conduct, reporting and transparency, analysis, 
and interpretation of Complex Clinical Trials (CCTs) 
under the EU Clinical Trials Regulation 536/2014 (CTR) 
and EU In Vitro Diagnostic Medical Devices Regulation 
2017/746 (IVDR) [11], as well as their use in submissions 
for marketing authorization.

In March 2022, The Food and Drug Administration 
(FDA or agency) announced the availability of a final 
guidance for the industry entitled “Master Protocols: 
Efficient Clinical Trial Design Strategies to Expedite 
Development of Oncology Drugs and Biologics.” Mas-
ter protocols use a single infrastructure, trial design, and 
protocol to simultaneously evaluate multiple drugs and/

or disease populations in multiple sub-studies, allowing 
for efficient and accelerated drug development.

The EU-PEARL templates are written in Microsoft 
Word and start with reader instruction. Different font 
colors are used to explain the intended use: instructional 
text, common and suggested text, variable text, example 
text, and highlighted yellow text. The yellow highlighted 
text in the EU-PEARL templates shows modifications 
that were made to the TransCelerate CPT V8 to make 
the template suitable for the master protocol approach. 
Deletions from the CPT are not shown. Instructional and 
example text are integrated into the templates through 
discrete color-coded fonts. These should help authors 
make informed choices as they navigate the evolving and 
complex area of IRPs.

Platform Trials Best Practices tool is an Excel spread-
sheet divided over several tabs, each tab applicable to a 
particular clinical operations sub-team involved in the 
planning of a platform trial. This tool may not be all-
inclusive due to the variety and complexity of platform 
trials, different organizational procedures, and national/
local requirements. Therefore, reference to the appro-
priate governance committee’s guidance on relevant 
standard operating procedures (SOPs), company/organi-
zational work instructions, etc. for applicable related pro-
cedures/requirements is recommended.

Generic templates
The use of templates to develop regulatory documents is 
a standard practice and is well accepted by health author-
ities, industry, and academia. For clinical studies, the use 
of a protocol template provides a common structure that 
might benefit sponsors, investigators, sites, vendors, and 
regulators. It supports consistency, clarity, and ease of 
use and offers further efficiencies. Platform trials often 
have a structure of a master protocol and associated ISAs 
or sub-protocols.

EU-PEARL developed five templates for sponsors 
developing their own platform trials: a Master Protocol 
Template (MPT) and an Intervention Specific Appendix 
(ISA) or sub-protocol template (Fig. 2), a template for the 
statistical analysis plan (SAP), a data monitoring commit-
tee (DMC) Charter template adjusted for the purpose of 
conducting a platform trial, and a guidance for supple-
mentary information to the CTR Cover Letter.

The core of the study setup is determined by the mas-
ter protocol. The ISA is the appendix to the related mas-
ter protocol which describes: the specific features of the 
intervention and treatment of participants assigned to 
that specific intervention or the control group to which it 
is compared, as well as intervention-specific assessments 
and procedures (e.g., administration of study medication 
when there are different dosing frequencies and routes of 
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administration, and any special laboratory evaluations/
biomarkers, endpoints, and risks that are intervention-
specific). The ISA is a simplification of the concept of a 
domain-specific appendix which could be used to sup-
port platform trials like REMAP-CAP [12].

The templates allow the users to focus on the science 
and strategic development of the integrated research 
platforms without having to be concerned about the flow 
of content within the protocol that they are developing. 
In addition, the structure of the master protocol and ISA 
template use consistent section numbering to allow for 
easy cross-referencing across the two templates. When 
new intervention cohorts are started in a platform trial, 
both the master protocol and new ISA need to be sub-
mitted to the Clinical Trials Information System (CTIS) 
since each ISA will have a unique EUDRA-CT number.

Additional elements in the master protocol include the 
following:

•	 Interventional Medicinal Product (IMP) or Interven-
tion Selection Committee, including independent 
experts (which may have different types of exper-
tise, such as scientific, ethics, supply chain expertise, 
depending on specific needs), to advise on the inclu-
sion of new IMPs into the trial. This committee will 
continue to evaluate potential arms for the trial and 
prioritize their importance based on newly emerging 
preclinical and clinical data. The IMP or Intervention 
Selection Committee Charter will provide details on 
the decision rules and what decision criteria should 
be considered.

•	 Two-step informed consent: The informed consent 
process may vary across different types of plat-
form studies. The informed consent must be signed 
before the first study-related activity, which would 
typically be for the master protocol (e.g., master 

protocol informed consent form [ICF]). After con-
sent is signed for the master protocol, the informed 
consent process for the intervention cohort(s) may 
depend on the number of intervention cohort(s) in 
a platform study. If only a single intervention cohort 
is open in a platform study, the master protocol and 
ISA ICFs may be signed at the same time. If mul-
tiple intervention cohorts are open in a platform 
study and participants are to be allocated or rand-
omized among intervention cohorts after screen-
ing for the master protocol, the ICFs may be signed 
sequentially, e.g., the master protocol ICF would be 
signed to permit screening procedures for alloca-
tion/randomization to an intervention cohort, fol-
lowed by the applicable intervention-specific ICF. 
If there are specific screening or eligibility criteria 
that determine the intervention cohort that par-
ticipants will be allocated or randomized to, these 
screening/eligibility criteria should be in the master 
protocol and the master ICF. Intervention-specific 
screening/eligibility criteria should only be in the 
ISA protocol and the ISA ICF.

•	 Participant input into design: overall scientific 
integrity and regulatory compliance of the study. 
This section should describe the methodology used 
to collect patient inputs. If applicable, include a jus-
tification of why there is no engagement of patients 
required. For additional guidance and definition 
refer to https://​eupati.​eu/​resou​rces/​patie​nt-​engag​
ement-​roadm​ap or https://​patie​ntfoc​usedm​edici​ne.​
org/​pem-​suite.

•	 Compliance with EU CTR in accordance with 
Clinical Trials Regulation (EU No. 536/2014), pro-
cedures for reporting SUSARs, urgent safety meas-
ures, serious breaches, and change risk/benefit due 
to unexpected events were added.

Fig. 2  Outline of the master protocol and ISA or sub-protocol

https://eupati.eu/resources/patient-engagement-roadmap
https://eupati.eu/resources/patient-engagement-roadmap
https://patientfocusedmedicine.org/pem-suite
https://patientfocusedmedicine.org/pem-suite
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The guidance and considerations in the cover letter are 
intended to help the reviewers and readers navigate and 
understand the master protocol across the entire plat-
form trial and across all ISAs. The cover letter also con-
tains ideas and suggestions for different tables and charts. 
For example, it contains a platform trial tracker, which is 
a table that provides an overview to keep track of the dif-
ferent versions of the key documents, the amendments, 
and the current status (e.g., approved or filed), so that 
they can be easily understood and navigated by its users. 
Using a graphical visualization in the cover letter depict-
ing all closed, current, and planned sub-protocols/arms 
(e.g., status overview) as proposed in the EU-PEARL 
guidance for the cover letter is also encouraged in the 
Q&A on Complex Clinical Trials by ACT EU.

More details regarding the different templates, as well 
as their creation and their internal and external review 
process, are covered in the publicly available report on 
“Deliverable D2.6—Final Generic Master Protocol Tem-
plate and Appendix for IRPs” on the EU-PEARL website.

The Platform Trials Best Practices tool spreadsheet is 
divided into several tabs, each tab applicable to a particu-
lar clinical operations sub-team involved in the planning 
of a platform trial. The tabs are as follows: index, instruc-
tions, definitions are covered in the first three tabs, clini-
cal operations, electronic health records (eHR), data 
management, medical writing, clinical supplies, govern-
ance, safety, statistics, regulatory topics to be considered 
for preparing the submission dossiers, Data Monitor-
ing Committee (DMC) and Data and Safety Monitoring 
Board (DSMB), patient engagement, data protection, 
data sharing, and communications. Each tab is organized 
as a table. There is a row for each task that has been iden-
tified. The column headings are as follows: Task, which is 
a general description of the activity; Platform considera-
tions, a summary of the considerations which the func-
tion will consider particularly for the planning of a master 
protocol; and Name of responsible person that the task 
is assigned to, which is an empty column to remind the 
sponsor team to complete while planning for the roles 
and responsibilities in a collaborative platform trial/inte-
grated research platform and facilitate team dynamics.

More details regarding the creation and the internal 
and external review process for the tool are covered in 
the publicly available report on “Deliverable D2.10 Final 
Report on Clinical Operations Best Practices” on the EU-
PEARL website.

Statistical considerations
The use of Complex Clinical Trials, especially platform 
trials results not only in operational but also in statistical 
challenges. Statistical challenges specific to platform tri-
als include but are not limited to multiplicity issues due 

to multiple treatment arms and a common control, the 
use of concurrent and non-concurrent controls, the use 
of simulations for trial planning and patient allocation 
approaches [13–21].

To allow aid in the interpretation of trial results origi-
nating from a (potentially perpetual) integrated platform 
trial, the master protocol should describe which the type 
of error control(s) to be implemented on the platform 
and sub-study level. If some hypotheses are considered 
inferentially independent, a framework should be given 
to (i) decide based on which criteria hypotheses are 
defined as related and unrelated, (ii) how to define the 
families within the platform for which error rates such as 
family-wise error rate (FWER) should be controlled, and 
(iii) whether changes of the testing strategy are needed 
when adding new arms in an ongoing trial.

The large flexibility in platform designs with respect 
to the addition of new study arms, allocation ratio, and 
concurrent vs. non-concurrent control data usage, may 
not allow for a conventional sample size calculation to 
determine the total platform trial size. The master proto-
col may only provide an approximation based on a set of 
assumptions defined in the planning stage, and it should 
describe the guiding principles in sample size calculation 
for individual interventions instead.

Similarly, the implementation of interim analyses in 
platform trials typically differs from conventional clini-
cal trials. To minimize interim analyses being conducted 
with limited data to inform decisions on whether to stop 
or not to stop and advance an investigational treatment, 
the interim analyses in platform trials may need to be 
triggered by the master protocol, instead of intervention-
specific appendices. This will require statistical proce-
dures on the sub-study level, which may handle flexibility 
in the timing of interim analyses. How to address this is 
explained within the SAP template as there is not a sepa-
rate SAP template to be used for the ISAs.

The use of non‑concurrent controls
Platform trials offer the opportunity to add and drop 
treatment arms during an ongoing trial. When using a 
shared control, this will lead to non-concurrent and con-
current control patients. Non-concurrent controls refer 
to trial participants allocated to the control group, who 
were recruited in periods of time where the “concurrent” 
experimental treatment was not yet part of the available 
treatment options. The statistical power can be substan-
tially increased if non-concurrent controls are used in 
the comparisons of treatment arms with the control 
comparisons. The later an arm enters the trial, the larger 
the potential gain in power by including non-concurrent 
control data. However, a major concern is a bias intro-
duced by time trends that can lead to a change in the 
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response. Examples are temporal changes in the patient 
population, the disease, the standard of care, or endpoint 
assessment, etc. [22]. In a publication on the use of exter-
nal controls [23], of EU-PEARL members together with 
external authors, the different sources of bias potentially 
resulting from external controls are elaborated and the 
relevance of these issues for non-concurrent controls in 
platform trials is discussed.

Regulatory feedback
Two interactions with EMA were sought through dis-
cussions with the Innovation Task Force (ITF). These 
discussion meetings provide opportunities for early and 
product-agnostic engagement on general trial design and 
methodology topics with regulators (see https://​www.​
ema.​europa.​eu/​en/​human-​regul​atory/​resea​rch-​devel​
opment/​innov​ation-​medic​ines). Similarly to the FDA, the 
Critical Path Innovation Meeting (CPIM) (ref added) is 
also available.

A consultation with the EMA ITF was held on 31 
January 2022 with EU-PEARL representatives from the 
WP4 (MDD). The EMA did not have any issues with 
the templates. The EMA were supportive of many of 
the proposed statistical approaches in the study design, 
including the following:

•	 Two-step randomization process where participants 
are first randomized to one of the routes of admin-
istration (domain) and then randomly assigned to 
one of the experimental arms within that domain or 
its control arm with a participant opt-out feature for 
domain

•	 Intra-domain blinding
•	 The use of a range of placebo allocation ratios and 

concurrent controls (limited to 35 to 50% because of 
the risk of inflating the placebo response in MDD if 
the chance of being allocated to placebo is low)

On whether to permit re-entry and re-randomization 
of participants into a platform trial, EMA highlighted 
that further consideration needs to be given to the poten-
tial for changes in the patient population over time as this 
may lead to an increasingly higher rate of resistant par-
ticipants. The option for a participant re-entering within 
the same domain or arm should be avoided.

A further consultation with the EMA ITF was held on 
9 November 2022 with EU-PEARL representatives from 
the WP6 (NASH). The EMA was supportive of many of 
the proposed clinical and statistical features of the study 
design:

•	 A randomization process that accounts for patient 
choice with respect to which cohorts they would be 

willing to participate in if they meet the eligibility cri-
teria for the platform trial

•	 Three-tiered level of evidence linked to clinically 
meaningful effect size as part of the Bayesian decision 
rules for stopping early for futility or overwhelming 
efficacy

•	 The use of concurrent controls across cohorts if the 
accrual rate allows such data sharing to be performed

•	 The leveraging of an independent data monitoring 
committee for decision-making.

There were concerns raised with respect to the con-
trolling of the type I error even in a phase 2 setting if 
dependence exists between treatment arms (multiple 
doses of the same investigational treatment or investi-
gational treatments with similar mechanisms of action) 
where controlling type I error in phase 2b would be justi-
fied especially if only a single confirmatory phase 3 study 
is planned. In addition, the EMA experts raised the point 
that there is some risk of multiple false positives in case 
a shared control arm is used. Concerns were also raised 
on the use of non-concurrent controls and not being able 
to fully characterize time trends. However, it was noted 
that, if necessary, the range of potential time trends 
could be simulated to understand how such trends would 
impact decision-making.

FDA interactions
A consultation with the FDA during a Critical Path Inno-
vation Meeting was held on 28 January 2022 with EU-
PEARL representatives from the WP6 (NASH). The FDA 
shared its view that multiplicity control is not required 
for a phase 2 design across the entire platform trial or 
within intervention cohorts. In the situation where the 
sharing of control data across cohorts within a platform 
trial is being proposed, the FDA recommended attention 
to the following topics that are relevant for consideration 
in the use of the suite of templates:

•	 The expected effect on the main outcome of interest 
(efficacy or safety) and other/secondary outcomes of 
interest should be considered. For example, it would 
not be reasonable to look at safety analyses for injec-
tion site reactions for treatments that differ in route 
of administration (oral vs. injectable).

•	 The comparison between an investigational drug and 
the control arm should include the inclusion of only 
the control participants in a comparison that could 
have been randomized to that drug (i.e., comparable 
baseline characteristics and would have been eligible 
to enter the intervention cohort where the treatment 
is being evaluated).

https://www.ema.europa.eu/en/human-regulatory/research-development/innovation-medicines
https://www.ema.europa.eu/en/human-regulatory/research-development/innovation-medicines
https://www.ema.europa.eu/en/human-regulatory/research-development/innovation-medicines
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•	 The potential bias created by participant selection to 
participate in a specific intervention cohort should 
be considered.

•	 Any concurrent control should be justified even if the 
participants would be eligible for multiple cohorts 
as it is conceivable that the standard of care could 
change even during the time period of overlap where 
a concurrent control would be applicable.

During 2022, feedback was obtained from CTCG as 
part of a formal review of the Master Protocol Template, 
ISA Template, and guidance for supplementary informa-
tion to the CTR cover letter.

During the 2nd stakeholder session in 2022, CTCG 
members added the importance of a consolidated opin-
ion in terms of templates and other aspects. Multina-
tional trials are necessary, but the way how clinical trials 
are assessed is changing with the new CTR, leading to a 
multinational assessment. So, the harmonization among 
regulators, between the different member states, is very 
important. To get complete high-quality applications for 
assessment by regulators, it was recommended to have 
upfront advice, as envisioned by ACT-EU.

The following were the key highlights from their 
feedback:

1.	 Providing separate appendices for new interventions 
is only one option for maintaining the master proto-
col of the platform study and alternatively, this could 
be done as one protocol document.

2.	 Updates needed and were made to fully align with 
the final EU CTR.

(a)	 Reference to Clinical Trials Regulation (EU No 
536/2014).

(b)	 Introduction modified to include guidance for 
the scientific and social relevance of the trial.

(c)	 New section/text added 4.2.1. Participant input 
into design. This sub-section elaborates further 
on participant Input for example design, choice 
of endpoints, communication during the con-
duct of the trial, and study results (including 
informing patients on (interim) study results). 
This section also includes a justification if there 
is no engagement of patients.

(d)	 Sect.  8.3.4. Regulatory Reporting Require-
ments for serious adverse events (SAEs). Pro-
vided guidance on the need for clear agreement 
between sponsors, co-sponsors, involved phar-
maceutical companies, and investigators about 
roles and responsibilities.

(e)	 New section/text added for overdose, medi-
cation errors, and misuses or abuses of the 

medicinal product: Sect. 8.3.9 Overdose, medi-
cation errors, and misuses or abuses of the 
medicinal product.

(f )	 Clarification of data protection and publication 
policy.

(g)	 Guidance on storage of biological samples.

Changes will need to be made once ICH M11 is final-
ized as part of a sustainability plan.

Patient and community engagement
The EU-PEARL patient and community engagement 
group (PAG) has provided insights into the work of the 
EU-PEARL suite of templates. PAG was involved in some 
activities such as defining trial terminology: person vs. 
patient reviewing and commenting on the Master Pro-
tocol Template, and review of the EU-PEARL dictionary 
in lay terms. Lastly, the benefits of participation of PAG 
were the inclusion in the planning phase of a project, 
suiting resources; monitoring and evaluation of activities; 
and mutual learning process which requires time and 
confidence. An additional section on participant input 
was added to the Master Protocol Template.

The relevance of patient engagement in NF is based on 
a long-term condition with variable disease burden and 
a rare condition. The variability in disease manifestations 
requires to first prioritize manifestations. The results of 
including input from patient representatives in the final 
selection of manifestations were shown by WP7. WP7 
gained patient input in a very early stage, which sub-
stantially influenced the NF platform trial design. Some 
improvements for a future study would be defining the 
target population and considering trade-offs for scoring.

It is important to get patients and community voices 
involved in an early research phase. Sometimes, it does 
not make sense to involve patients at a very early stage, 
but it is important to get their opinion in what stage they 
would want to give input. It would be interesting for 
future projects to have these insights right in the begin-
ning. If patients’ community members are approached 
very early on, they feel that they are being taken more 
seriously in their input.

Sustainability
A sustainability plan for the generic templates was devel-
oped. The plan includes the review of the suite of Master 
Protocol Templates on a regular basis and communica-
tion to the user community at least on a yearly basis 
and when the ICH M11 Protocol Template guidance is 
finalized at a future date. TransCelerate will incorporate 
learnings from the EU-PEARL templates into the future 
versions of the CPT.
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Discussion
Complexity occurs in two dimensions in platform clini-
cal trials: the protocol and the operations. Trials that 
are complex in any one of these dimensions require 
special flexibility to easily adapt to variability and 
change, including in the technologies built to support 
the trial.

IRP protocol complexity covers specifics in the study 
design and can be related to the treatment, patient flow 
through the study, and point-in-time complexities. Pro-
tocol complexities might include multiple treatment 
arms, variable visit schedules, or personalized medicines. 
Studies that are single- or double-blind require re-ran-
domization or adaptive randomization schemes or add 
new disease types to the study as it progresses also have 
significant protocol complexity. The EU-PEARL suite of 
templates is set up to support these IRP trials build in 
enough flexibility, visibility, and control to be ready to 
respond to the variability of the platform trials.

The concept of IRPs is relatively new in clinical devel-
opment and regulators have only recently started to 
develop guidelines on challenges like safety oversight of 
the trials, data transparency and integrity, and control 
of type 1 errors. Conscious of these challenges, the EU-
PEARL Consortium places regulatory endorsement as a 
key aspect for the successful and effective uptake of any 
IRP. EU-PEARL primarily engaged with representatives 
from the European Medicines Agency (EMA) and from 
European national health authorities (HA), but also with 
representatives from the Food and Drug Administra-
tion (FDA), to foster the global dialog and share insights 
on the latest guidance on the role of IRPs in regulatory 
evaluation and approval of new medicinal products. No 
prototype for such templates for IRPs exists and this suite 
of templates will facilitate the development of such novel 
designs.

Furthermore, the suite of templates should increase 
the quality and enhance consistency within and between 
sponsors. It may also benefit systematic reviewers in their 
review of platform trials, which will also contribute to 
the development of a trust-enhanced environment. The 
website (http://​www.​eu-​pearl) is fitted with separate 
download counters for suite of templates and the Plat-
form Trial Best Practice Tool. Although this will enable 
us to monitor resource downloads, it is less easy to moni-
tor the use of the templates in practice. We therefore 
encourage user feedback. The suite of templates is open 
for comments from its publication date. Comments may 
be submitted via the link in the EU-PEARL website. To 
maintain its relevance, surveillance of the evolving regu-
latory and operational landscapes should support future 
updates.
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