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ABSTRACT

Conduct of clinical trials in babies, children and young
people is often hindered by issues that could have been
foreseen before the trial opened; that is, some clinical
trials are often underprepared. In order to identify a good
approach to trial preparedness, the European Network of
Paediatric Research at the European Medicines Agency
formed a working group. The Working Group included
representation from regulators, industry, academics,
paediatric clinical research networks and parents.

The Working Group consulted widely about how to
prepare for paediatric clinical trials. The Group’s detailed
recommendations have been published (https://www.
ema.europa.eu/en/documents/other/preparedness-
medicines-clinical-trials-paediatrics-recommendations-
enpr-ema-working-group-trial_en.pdf).

This paper is a summary of the key recommendations
including the following: start early, preferably in parallel
to designing the medicine’s development plan and
individual protocols; identify the rationale and clinical
need; listen to the perspectives of children and families,
and of patient advocacy groups; identify how many
people will be eligible for the trial; identify the resources
needed, such as clinical facilities (including play therapy)
and out-of-pocket expenditure by participants and

their families; use all available data to estimate what

is possible; present information about preparedness

in a structured way; deploy proportionate resources to
support the preparation of trials.

A well-prepared, well-designed trial is likely to require
fewer changes during its course, be run in a shorter time
frame and achieve expected objectives.

INTRODUCTION

Children deserve to be treated with high-quality
medicines based on robust scientific information.' *
Despite many improvements, including the intro-
duction of new regulations,”® the availability of
medicines for children is suboptimal because of the
lack of relevant clinical trials due to the difficul-
ties in implementing and conducting these trials.” ®
The number of eligible paediatric patients is often
limited, and this requires particular attention to
trial design.!® '° Patients and their parents may be
reluctant to enrol into a trial for many reasons.''™"*
Research sites often overestimate what is possible

,” Working Group

What is already known on this topic?

» Clinical trials are often poorly prepared.
» Poor preparation can lead to avoidable delays.

What this study adds?

» A structured approach to trial preparation
integrates information from multiple sources.

» This report provides practical suggestions based
on learning from industry, regulators, sites and
patient advocates.

both in terms of recruitment and efforts needed
to follow trials with an enhanced level of atten-
tion for the safety of a vulnerable population. Sites
and other groups often underestimate the efforts
required to run a trial (resources and time) and the
burden of a trial experienced by study participants
and their families. Drug companies, regulators and
ethics committees can have different views about
what should be done during drug development.’>~!”
Insufficient consideration of these complexities at
the planning stage of a trial leads to delays in the
delivery of trial results or sometimes even failure
of the trial with potential loss of new therapy
opportunities for the paediatric population. Expe-
rience suggests that some of these difficulties can
be addressed before a trial opens.’® ¥ Discussion
in 2016 between stakeholders under the remit of
the European Network of Paediatric Research at
the European Medicines Agency (Enpr-EMA)*
suggested that a shared framework for preparing
trials is needed. Accordingly, a document*' was
developed by a Working Group of Enpr-EMA*
which sets out recommendations for discussions
about trial preparedness in paediatrics.

We define trial preparedness as a structured
assessment of the key factors that could increase
the likelihood of a smooth and timely course of
a paediatric clinical trial, integrating information
from multiple stakeholders on what is possible
within individual studies and therefore also for the
overall drug development plan within which a trial

is embedded. Trial ‘feasibility’ is the likelihood of
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completing a trial in a timely manner. This document moves
beyond the definition of feasibility to present a global determi-
nation of all aspects of a trial that need to be prepared.

One significant factor of preparedness is the study design, but
this is not the only one. By design, we mean the selection of
methods to answer a research question. When working with the
paediatric population, it is essential to establish explicitly the
rationale of the benefit of the research question for children. In
parallel, trial design needs to take account of the specificities of
neonates, infants, children and young people while maximising
the use of extant data (including preclinical data such as toxicity)
and minimising the burden of research in these populations.* **
Many additional factors may play a role in designing a trial, such
as the target disease, the available data and the phase of devel-
opment, and most of them cannot be easily standardised within
a guideline document. Thus, trial design is not discussed further
in the document.

The recommendations in the Enpr-EMA document target
companies and other organisations responsible for organising
trials (sponsors) as well as people whose work includes the prepa-
ration of trials or the review trials before they open. The recom-
mendations will be relevant to investigators and people with a
range of functions including clinical trial operations, clinical staff
who work on trials (doctors, nurses and pharmacists) and admin-
istrators. In addition, the document will be relevant to people
who review clinical trials in companies, academic and clinical
institutions, patient advocacy groups, regulators, research ethics
committees and research infrastructures. However, it should
be noted that the document does not describe all aspects of
‘sponsor readiness’, such as operational aspects within sponsors
and intermediary organisations, for example, contract research
organisations (CRO), or strategic factors, such as patient need
and economic opportunities. Furthermore, activities relevant to
development of age-appropriate formulations to pharmaceutical
quality standards, as well as activities to support marketing of
products, are important factors influencing paediatric trials but
are out of the scope of the document.

PROCESS TO DEVELOP THE GUIDELINE

In order to support the development of these recommenda-
tions, the group collated together all existing resources, such as
current regulatory guidance, outputs from previous initiatives
and Enpr-EMA working groups, and published literature. In
addition, the team sought to collect the experience and sugges-
tions from different stakeholders by developing a survey and
performing direct interviews.

A wide range of stakeholders, including sponsors, investiga-
tors, patient organisations, regulators and paediatric clinical
research networks, was included to provide the broadest spec-
trum of knowledge and experience. The stakeholders answered
an extensive questionnaire covering questions about four
different areas of the planning and conduction of a paediatric
clinical trial: planning phase, preparation of the study, study
conduct and the poststudy aspects. Finally, an adapted version
of the survey was shared with young people’s advisory groups.

The key messages identified during these surveys and inter-
views have been included in the main body of the document and
supported the conclusions of the proposed document. A detailed
publication of these research findings is under preparation.

Recommendations and principles of good preparation
For the majority of paediatric clinical trials, problems can be
addressed by using all available data to estimate what is possible

using a structured approach. Adequate preparation, however,
cannot remove all of the difficulties or estimate achieved patient
numbers with complete accuracy. However, a well-prepared,
well-designed trial is likely to require fewer changes during its
course, be run in a shorter time frame and achieve expected
objectives with the forecasted costs.

Trial preparation should be initiated before, and conducted in
parallel to, the designing of the development plan and the indi-
vidual trials, and also to sponsor readiness. Then trial conduct
is often improved iteratively, by learning during the execution
of a trial.

Planning any trial starts from considering whether there is
sufficient scientific rationale and a real clinical need to answer a
specific research question. It remains critical to define clearly a
meaningful trial objective and whether this addresses a relevant
paediatric unmet need. To this aim, the perspective of children
and families, and of patient advocacy groups, can make signifi-
cant contributions about the design and the organisation of the
trial. This perspective is critical in developing a successful trial
as it can have a direct impact on recruitment and the feasibility
of a study.

Very often, limited resources are allocated in this early
stage to support trial preparation because of the uncertainties
on the effective execution of the trial, but remuneration for
well-conducted preparedness activities may represent a worth-
while investment to facilitate the high-quality conduct of trials
(including recruitment figures and complete data sets), thereby
avoiding expenditure for poorly conducted, inconclusive trials
and development plans.

The principles of good preparation are described in the full
guidance document (https://www.ema.europa.eu/en/documents/
other/preparedness-medicines-clinical-trials-paediatrics-recom-
mendations-enpr-ema-working-group-trial_en.pdf) and are
summarised in box 1.

Structured justification of preparation

The description of preparedness needs to be based on explicit
data sources and explicit reasoning and can be modified iter-
atively. See box 2 for a possible structure for a justification of
preparation.

As new information becomes available, the trial plan should
be updated and the implications on the development plan reas-
sessed. This could allow evidence and data-driven discussions
between sponsors and regulators and will contribute to the devel-
opment of realistic expectations and reduce the risk of infeasible
trials. Any assumptions on the number of children available for
recruitment should be made explicit and justified.

The construction of a flow diagram in terms of patient avail-
ability is critical to define the real target population, from epide-
miology to eligibility (figure 1) and from eligibility to contents of
locked database. It is important to ensure all assumptions made
during the construction of a flow diagram are explicit.

Trials that may be used for regulatory purposes, that is, a
paediatric label or for authorising a paediatric indication, need
to enrol a patient population that will demonstrate an effect of
the medicine while determining an acceptable safety profile. For
these reasons, clinical trials in rare diseases need to draw on a
global patient population to overcome small patient pools in any
given country.

Site contributions to preparedness
Sites and networks of sites should be involved as early as possible
in those aspects of trial preparation that they can contribute
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Principles

» Develop a time-sensitive understanding of the context for
planning of the trial (how many sites (with facilities required
by the trial), how many participants at each site and costs of
the trial).

» Contributions to preparedness can be data, estimates,
judgements or opinions, but all should be verifiable.

» Look for sources of data and state methods used to find
information (be aware of potentially different uses of the
same terms for conditions and diseases in different contexts)
including
i. Literature data on disease prevalence (including reviews,

case reports and disease registries as applicable).
ii. Preclinical evidence.
iii. Population-based registry.
iv. Patient registry.
v. Drug registry.
vi. Real-life data repositories, electronic health records.
vii. Site data.
viii. Paediatric research networks or initiatives.

» Use opinion from experts based on experience, including
nurses, study coordinators and physicians from all sites, not
just large teaching hospitals. Supplement this with a small
number of opinion leaders.

» Take into account the available data on the natural history
(including prognosis) of the condition and relevant subsets of
the condition under investigation when assessing the number,
location and readiness of potential participants.

» Develop awareness of other trials that may lead to
competition for resources or recruits, or opportunities for
coenrolment.

» Take account of clinical reality across all trial sites. Variation
in clinical practices across countries and between therapeutic
areas should be considered.

» lIdentify the factors that are critical to the quality of the trial
and the risks that threaten the integrity of these critical
factors.

» lIdentify ethical and legal issues of the research and responses
to potential questions/objections (eg, direct benefit, risk
minimisation, child assent and confidentiality), taking account
of differences across regions.

» Ensure appropriate development and availability of age-
appropriate formulations based on target
populations.

» Account for the social-economic status of the research
locations, particularly for international trials.

» Focus on the burden on participants and their families.

i. Attendance at trial visits for the child, such as time,
inconvenience, impact on school and leisure activities
(when possible, use of available technology by
participants at home).

ii. Parent/caregivers' burdens of a child's participation in
a trial, including effects on work and the possibility to
reimburse costs.

iii. Clinical burden on patient on top of standard treatment
(eg, blood sampling)

» Carefully plan the time course of the trial. Do not assume a
linear rate of recruitment, particularly at site
opening.

Continued

» Consider need to gather data that supports health technology
assessment and reimbursement decision, integrated with, or
in parallel to, clinical development.

» Involve sites and networks (including clinical and
methodological expert groups), patients and patient advocacy
groups to promote the quality of protocol and process design
(including information leaflet and consent forms).

» Seek regulatory input as early as possible (eg, on trial design,
the need for age-appropriate formulations, on preclinical
trials or other regulatory requirements).

» Aim for global alignment of the contributions to
preparedness, but equally the contributions should reflect the
diversity needed in elements of trial preparedness.

» Conduct clinical trial simulations: in silico and in clinical
simulation facilities. Update preparedness work in case of
significant delay or interfering event that may have affected
the relevance of the previous simulation.

» Justify why the sample size required by the trial design
is compatible with the number of participants that can
realistically be expected to be recruited to the trial. In any
case, other innovative methods should be explored to
facilitate the generation of data in the most efficient way.

» Expend adequate effort on preparation that is proportionate
to its benefits.

» Establish good communication between all parties involved,
including investigators, patient organisations and experts in
the disease as well as regulators early during the planning of
the trial.

to. This work is separate from clinical work, and the sponsor
should derive high value from the work of the sites, taking into
consideration potential conflicts of interest. Early consultation
aimed to prevent unfeasible procedures or work flows that are
incompatible with standard care is critical as well as ongoing
dialogues to ensure any changes to the study are accommodated
by all relevant vendors. Sites play a key role in identifying local
specificities, which directly impact on the design of the trial (ie,
standard of care and vaccination schedule). Roles and respon-
sibilities need to be clearly defined, and the organisation of the
sites has to meet industry and regulatory standards.

It is extremely important that sites contribute to preparation
for individual clinical trials by working on organisational aspects
that are common to all clinical trials, such as monitoring organ-
isation, facilities, personnel availability, and clear definition of
roles and responsibilities. This generic work would facilitate site
assessment of specific clinical trials.

Participant contributions to preparedness

The perspectives of potential participants are central to the
preparation of trials. Children and young people have specific
needs and views that have complex dynamics during acute and
chronic illness. Early consultation with patients’ and children’s
advocacy groups, ideally consultation with patient/parent/care-
givers panels and community advisory boards, will improve
the communication with the target population and allow the
identification of potential practical barriers for the conduct of
the trial. Their input should be heeded as far as possible and
should include but not only limited to relevant endpoints, time
of assessments, quality or life effects, tolerance of tests and
assessments, impact on their daily life and family dynamics.
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Box 2 Exemplar of a structured outline of preparedness

assessment

1. Statement of starting point: therapeutic need, clinical
indication, development and availability of suitable age-
appropriate dosage form(s), aim of plan/trial including
regulatory purpose and scope of information needs.

2. Availability of participants.

a. Patient flow diagram annotated with sources of
information and estimates of variation, particularly at key
decision points.

b. Sensitivity analysis of patient availability.

3. Sites.

a. Availability of suitable sites with relevant expertise in
clinical research.

b. Extent of modifications needed to sites.

c. Estimates of participants at each site that can be validated.

d. Account for other competing trials.

e. Availability of human resources at site level.

4. Completeness of data.

a. Retention of participants, based on acceptability of key
trial assessments including what the expected retention is
anticipated to be.

b. Sensitivity analysis of data completeness.

5. Implications.

a. Trade-off between need for information and availability of
participants.

b. Areas of concern, anticipated weak links in the

preparation.

. Uncertainties in assumptions being made.

. Actions required to optimise setup and conduct.

e. Actions required to maximise recruitment and retention.

o 0

Protocols should be made flexible enough to reflect this input
as much as possible. Of course, these decisions have to be put in

Prevalence / Incidence of disease/condition

h 4

Population identified for drug development

|

Available for recruitment

h 4

Site readiness factor (number / quality)

v

Consent/assent factors

the frame of scientific and regulatory acceptability; therefore, it

may be beneficial to obtain also regulatory input on the impact

that these changes may have on the objectives and results of the
research. Presenting planned trials at meetings of patients’ asso-
ciations, holding webinars and/or planning for periodic news-
letters dedicated to patients during and after the trial, and lay
summaries of trial results should be considered good practices
for a full involvement of the families participating in the clinical
trials, enhancing their role as participant and not only passive
recipient of an experimental therapy. Support from patients’
associations before, during and after the trial can also be helpful
for trial participants and can increase participant retention in
compliance with local regulations. Feedback to children, young
people and families who contribute to trial preparation is essen-
tial, and sponsors need to plan how and when to provide this.

Advocacy groups can contribute to the preparation of plans
and trials with

» Training of people who supply their contributions.

» Considering relevant endpoints, including, where possible,
biomarkers and validated scales, time points of assessment
and quality of life effects.

» Communication with patient community and awareness on
new drug development (including age-appropriate dosage
form when applicable).

» Review and contribution to creation of some trial-related
documents (eg, consent/assent, information/awareness docu-
ments and lay summaries).

Implications for sponsors

Trial sponsors need to think ahead to include work on prepared-
ness in all processes. CROs and other external vendors (such
as data coordination centres, central laboratories, biobanks
and drug suppliers) should be included in the assessment of
preparedness. Sponsors should anticipate, allocate, deploy and
expend relevant resources to meet the needs of good prepared-
ness. Industry should design adult programmes and trials to

“Fortuity”
“the concept that things often do not go as planned due to a multitude of reasons”.

Pharmacokinetics /

Total available for clinical development plan

Pharmacodynamics

Figure 1 Flow diagram about participants’ availability.

>I| Efficacy

e
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inform paediatric programmes and trials as appropriate. Culti-
vating relevant contacts in advance on the capabilities of paedi-
atric clinical research networks means that questions can be
posed rapidly. Standing arrangements with sites (confidential
disclosure agreements) will facilitate timely work on prepared-
ness. Clinical research networks can support preparedness by
providing consistent relationships with a range of sites and rapid
dissemination of requests for information and the collation of
responses. Feedback to sites is valuable for them and to build
relationships. When risks and hurdles are identified by sites
during trial preparation, sponsors should not underestimate the
risks and hurdles as they might reappear at a later stage of trial
conduct, likely to be then a major constraint in the conduct of
the trial.

Many clinical trials are or may become part of a regulatory
drug development plan, such as a paediatric investigation plan
(PIP) in the EU or UK, or a paediatric study plan (PSP) in the
USA. When planning these studies, it is beneficial for sponsors to
obtain regulatory input early on, and to keep an open dialogue
on preparedness considerations. This can be done in the context
of a PIP/PSP submission, and also other regulatory interactions
(eg, scientific advice).? 2

Improving the context for trial preparedness

Other actions are needed beyond the preparation of individual

trials.

In order to improve the landscape for medicines research, the
paediatric community (clinicians, patients and families, regula-
tors, ethicists, sponsors and CROs) needs to
1. Develop strategies to improve site selection.

2. Continue to undertake collaborative and constructive dia-
logue between patients’ representatives, academics, industry
and regulators to facilitate and accelerate treatment develop-
ment for paediatric diseases, including rare diseases.

3. Tackle critical trial practicalities such as location of sites and
travelling costs for participants and other ways of minimising
the burden of research (such as virtual or home clinical trial
visits and wearable technology).

4. Collect data that can be used to support and improve future
trial preparation, including systematic collection of feedback
from all involved (patients’ representatives, researchers and
academics, industry and regulators) to facilitate a culture of
lessons learnt.

5. Lobby for greater recognition of the importance of research
and readiness to participate in research among healthcare
professionals and across society. Public and professional
awareness around clinical trials needs to be improved, espe-
cially for paediatric trials.

6. Disseminate good practice across paediatric clinical research
networks. Since the patients are often minors, there needs to
be sensitivity to privacy, parental consent and data protection
with such communication efforts.

7. Consider efficient, patient-focused trial designs and identi-

fy how global regulatory requirements have implications for

preparation.

Promote transparency about results and preparation.

9. Develop understanding of the natural history and patho-
physiology of conditions that can inform the definition of
pharmaceutical targets.

There is a continued need for improved, mutual understanding
of paediatric trial requirements and challenges across the regu-
latory network, companies, researchers and ethics committees
as well as the public. This understanding is needed for efficient

o=}

operations. More fundamentally, it is essential to respect the
views and rights of participants in clinical trials.”” The intrinsic
importance of this respect is supplemented by the need to retain
trust among participants and the wider community.’® Working
with children, young people and their parents is the best way to
approach these issues.’! These issues that are not specific to indi-
vidual products need a generic, precompetitive approach with
contributions from multiple stakeholders. Research networks
are well placed to support these broader issues, including
Enpr-EMA.** ¥

CONCLUSIONS

Lack of sufficient information during the preparation of trials
often leads to their conduct being ineffective or to even fail.>*
The effect of this inefficiency on the development of new drugs
for the paediatric population has an important impact on the
management of health of children since they often receive drugs
which are not licensed or have even never been tested in their
age group, or, even worse, have no available therapies for their
disease.*” To help fill some gaps that contribute to the diffi-
culty in implementing and conducting paediatric clinical trials,
we have proposed an approach to collecting relevant infor-
mation and a format for sharing that information. Everybody
can contribute to preparedness in clinical trials, being a shared
responsibility among the different players: some of the work to
be prepared can be done upfront by the sites establishing their
processes and procedures, by the sponsors opening communica-
tion channels with regulators, investigators and families, and by
the patients organising in advocacy groups who can be repre-
sentative of their voice also at regulatory level. Then, this work
should be done as a collaborative effort exchanging knowledge
and information and growing in experience. Preparedness does
not apply only to the initial phase of the trial, but should be
extended also to all the following phases, including the very
last step on how to communicate the outcome of the study for
regulatory purposes, for the scientific community and for the
benefit of the participants. Explicit sharing of that information
and assumptions when information is not available will promote
rigorous preparation and facilitate the conduct of feasible and
appropriate trials.
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