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Pediatric research is critical to the development of safe and effective
treatments for children. The US Food and Drug Administration (FDA) and
the European Union (EU) have produced guidelines to promote and
oversee pediatric research. Initial Pediatric Study Plan (iPSP) and
Paediatric Investigation Plan (PIP) are regulatory documents aiming to
ensure therapeutic product development includes studies in pediatric
patients. The US FDA requires an iPSP, in the development of all new
medications that are not approved for pediatric use. In the European Union
(EU), a PIP is required for all new medicinal products, including those
intended for adults, unless a waiver or deferral is granted. An iPSP and PIP
are similar documents that outline similar information on the drug's
pharmacokinetics, safety, and efficacy in young patients. However, there
are minor discrepancies between the two documents' requirements. This
article provides an overview of iPSP and PIP requirements and highlights
the similarities and differences between the two plans. For instance, the
iPSP is only necessary for pharmaceuticals that have not yet been licensed
for use, whereas the PIP is required for all new medications. In addition,
the PIP includes more detailed information on the proposed studies and
timelines for completion. In conclusion, regulatory agencies in both the US
and EU have developed guidelines to promote and regulate pediatric
studies. While their approaches differ, the overarching goal is to ensure
children get safe and effective treatments.
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Introduction

Pediatric patients are a group of patients aged
between zero to sixteen years [1]. It is really
important to conduct pediatric clinical trials
because they help us collect reliable information
about how safe and effective medical treatments
are for children [2]. They guide clinical decision-
making, inform treatment guidelines, and
improve care for pediatric patients with unique
characteristics that impact their response to
medical interventions [2]. Teens, adults, and kids
had similar average amounts of warfarin in their
blood in a study that looked at the amounts of
warfarin, vitamin K1, vitamin K-dependent
proteins, and the International Normalized Ratio
(INR) in patients who had been on warfarin for
an extended period [3]. However,
compared with adults, prepubertal patients had

when

considerably lower plasma concentrations of
protein C and prothrombin fragments one and
two, as well as greater INR and INR dosel,
indicating a better response to warfarin in kids
[3]- This finding underscores the need to consider
this heightened
warfarin doses for children and shows the
difference in drug response when compared to

response when estimating

Clinical Trials in Pediatric Population

Marketing authorization
of new drugs

adults [4]. At a children's hospital and
pharmacology laboratory, a study was conducted
involving 56 subjects with ages ranging from 3
months to 39 years old [5]. Peripheral blood
monocytes cultured with varying
concentrations of cyclosporine, their
proliferation and interleukin-2 expression were
measured. The infants (0-1 year old) showed
lower IC50 and IC90 values compared to older
subjects, while the three older age groups had
similar IC50 and Emax values for monocyte
proliferation. Lymphocyte subtype proportions
were similar across all age groups,
experimental conditions did not affect monocyte
proliferation, except for the highest cyclosporine
concentration, which reduced monocyte viability.
Clearly, age seemed to play a significant role in
the in vitro pharmacodynamics of ciclosporin.
This finding, if overlooked, might pose an
unforeseen iatrogenic risk during paediatric
immunosuppressive  therapy. Understanding
these age-related effects could lead to safer and
more tailored treatments for young patients [6].
Predicting the harmful effects of drugs in children

were
and

and

and infants based on data from adults may not be
accurate because how drugs are processed by the
body can vary between children and adults [7].
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The liver damage caused by sodium valproate is
believed to be connected to changes in how the
drug is processed in children younger than three
years old [8], while the grey baby syndrome,
causes cyanosis and cardiorespiratory failure in
neonates [9].

Changes in how drugs are processed by the body
can sometimes be beneficial, like when young
children have an improved ability to break down
paracetamol through sulphation. This helps
reduce the chances of liver damage if they
accidentally take too much of the medication
[10].

Regulating pediatric clinical trials aims to ensure
ethical and safe research involving children,
promote scientific rigour, assess intervention
safety and efficacy, enhance transparency and
accountability, and facilitate international
collaboration [11]. These regulations protect the
rights and welfare of pediatric participants,
advance pediatric knowledge, and improve child
health and well-being [11]. The purpose of this
to assess the similarities and
differences between Pediatric Clinical trials in US
and EU and propose harmonization which would
support the activities of the Pediatric Cluster in
providing better common commentaries [11].

review is

Initial pediatric study plan (iPSP)

The founder of modern pediatrics, physician
Abraham Jacobi offered the first medical lecture
on the diseases of childhood in 1890. Pediatrics
was considered as a part of obstetrics until the
Civil War in the United States [12]. In 1994, the
United States began improving pediatric
information on drug labels through the Food and
Drug Administration (FDA) Final Rule. This rule
included a section specifically for pediatric use
[13]. In simple terms, information from studies
involving adults could be used for conditions in
children if their disease process and response to
treatment are similar to adults [14]. For instance,
Erlotinib, a pill that stops the epidermal growth
factor receptor tyrosine kinase, can hinder cell
cycle progression and potentially shrink tumours.
This anticancer medicine has been approved by
the FDA to treat cases of adult glioblastoma. After
the initial trials in adults, two-phase one studies

were conducted with children to examine the
safety and how the medication is processed in
their bodies at different doses. The design and
organisation of the paediatric trials, however,
only partially included the insights learned from
the adult trials [15].

It is necessary to safety
pharmacological studies in pediatric populations
to support its use [16, 17]. Thus, the Food and
Drug Administration Modernization Act (FDAMA)
came into effect in 1997 because there were no
previous techniques and it was considered that a
special help the
development of pharmaceuticals for children.
This law provided incentives to manufacturers
who conducted studies on drugs for children,
encouraging them to market these drugs [18]. As
a result of this law, pediatric researchers have six
months of exclusivity in exchange for conducting
pediatric the pediatric
exclusivity provision [19]. As described in the
FDAMA report, pediatric exclusivity has provided
useful information on product labelling and
prompted many pediatric studies on drugs [19].
In 1998, the Food and Drug Administration
passed the pediatric rule to promote and require
studies in pediatric populations. The purpose of
this rule is to make sure that new medicines and
biological products for children are safe and work
well [20]. This then leads to the formation of the
Best Pharmaceuticals for Children Act (BPCA)
and Pediatric Research Equity Act (PREA).

conduct and

law  would stimulate

studies known as

Best pharmaceuticals for children act (BPCA)

The exclusivity incentive was reapproved by the
BPCA in 2002 [21, 22]. In exchange for the
voluntary completion of paediatric clinical
studies described in FDA Written Requests, the
BPCA provides sponsors with extra marketing
exclusivity [23, 24]. To get a WR, the sponsor
should submit a Proposed Paediatric Study
Request (PPSR) to the FDA, outlining the
indications to be addressed and the studies that
would be conducted [23]. If the applicant is
eligible for pediatric exclusivity based on the
study reports submitted, it depends on the WR
[23]. After receiving the WR, submit the study
reports [15]. After the FDA has issued a WR,
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companies are required to must provide research
results populations to the FDA [23]. A WR is a set
of documents that explains how clinical trials
should be done and what quality they should
have. It is not just a protocol [23]. The FDA gives
documents to sponsors who want to conduct
trials for children [23]. Conducting clinical
studies based on written requests is completely
voluntary [23].

Pediatric research equity act (PREA)

If specific conditions are met, PREA mandates
sponsors to test new products, such as drugs and
biological agents, in children, unless the FDA
exempts them (grants automatic full waivers)
[14]. PREA applies to all new drug applications,
no matter what the indication is, the active
ingredient used, the form in which it is taken,
how it is dosed, or how it is administered [14].
There is a compulsory study requirement, but it
is restricted to the approved indications for
adults [14]. Any product development program
under PREA requires an initial Pediatric Study
Plan (iPSP) to be completed [14]. If a biosimilar
product has been granted orphan designation, it
is exempt from PREA. If not, biosimilar product
development programs have to follow PREA
regulations [24]. After receiving FDA approval,
studies conducted under BPCA or PREA need to
undergo a safety evaluation specifically focused
on children by the Pediatric Advisory Committee
(PAC) within eighteen months [24]. The iPSP was
created because of the Pediatric Research Equity
Act (PREA) and the Best Pharmaceuticals for
Children Act (BPCA). It is a requirement for drugs
and biologics meant to treat or prevent serious
diseases in Kkids. It is significant in the current
regulatory landscape as it is required for all
sponsors that plan on submitting a new drug
application (NDA), abbreviated new drug
application (ANDA), or biologics
application (BLA) for drugs
intended for the treatment or prevention of

license
and biologics

serious diseases [14]. The iPSP aims to gather the
required data for safely and effectively using the
drug in children [25].

Paediatric investigation plan (PIP)

A PIP means generating data to determine the
conditions under which a medicinal product can
be authorised to be used in paediatrics [26].
Children under eighteen make up the paeditric
population [26]. The US pediatric law has been
around for a long time, and the EU paediatric law
was heavily inspired by it [27]. In 2007, the
Pediatric Committee (PDCO) was created at the
agency to evaluate and agree on PIPs and waivers
[26]. The EU Paediatric Regulation became
effective on 26 January 2007 [26]. The main goal
of this plan is to make sure there is more
information available about how medicines are
used for children [26]. To support paediatric
research, the Agency launched the European
Network of Paediatric Research- European
Medical Agency (ENPR-EMA) in 2009, a European
network of existing national and European
paediatric-research networks and centres [28].
PIP applications are submitted when there is a
new active substance or already authorized
product [29, 30]. Beginning October 10, 2021, the
inclusion of a Research Product Identifier (RPI)
number pediatric
procedures and should be incorporated into the
application form for PIPs, PIP
modifications, and waiver requests [29].
According to post-marketing authorization
requirements, the holder must make the drug
available for sale with the pediatric indication
within two years of the approval date [31].

will be mandatory for

electronic

Legislative obligations and requirements of
pediatric study plans

USFDA

All sponsors are required by PREA to perform
studies to assess the safety and efficacy of their
medications in children [24]. In 2012, they added
new rules that made it necessary for all sponsors
to include a planned timetable and a planned
outline for studies involving children when
applying for Investigational New Drug (IND)
approval [24]. This proposed plan is known as
the iPSP [25]. An IPSP is required by any sponsor
that intends to submit a marketing application for
a New Drug Application (NDA) or Biological
License Application (BLA) [24]. Initial pediatric
plan can be submitted for [24]:
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(a) A new substance that is effective in treating a
condition,

(b) A new use or purpose for a drug,

(c) A new way of taking the medication,

(d) A new schedule for taking the medicine,

(e) A new form or type of dosage, and

(f) Medicines created specifically for children.

The FDA thinks that biosimilar products without
the interchangeability designation have new
active ingredients. Sponsors have to provide an
iPSP for any new PREA
supplement, even if the FDA previously granted a
waiver or deferral for the same medicine [14].

submission or

EMA

The Paediatric Regulation is applicable in the
European Union when a new use, form, or way of
giving medicine to children is created [27]. The
regulation includes obligations for developing
medicinal products that have potential use for
paediatric patients, and a reward of a six-month
patent extension is granted if all measures in the
agreed PIP are met. In the EU, there is a single
law that combines the incentive and requirement.
If you meet the requirements, you have the
option to receive either a six-month extension for
the Supplementary Protection Certificate (SPC) or
a two-year extension for drugs designated as
orphan drugs [27, 28]. Paediatric Use Marketing
Authorization (PUMA) is a new type of marketing
authorization established to encourage the
development of permitted items for children that
are no longer protected by intellectual property
rights. When a PUMA is provided for children,
items created specifically and according to a
jointly agreed plan (PIP), allow exclusive data
access for a period of ten years [27, 28].

Waivers
USFDA

The Pediatric Research Equity Act (PREA) and
the Best Pharmaceuticals for Children Act (BPCA)
outline the FDA's requirements for pediatric
evaluations and reports, which require drug
manufacturers to carry out research in pediatric
populations to determine the safety as well as
the efficacy of drugs for children. However, the

FDA recognizes that there may be circumstances
in which pediatric trials are not practicable,
appropriate, or in which case
exemptions or waivers may be granted [14].

To request an exemption or waiver from
pediatric reports, drug
manufacturers are required to submit a formal
request to the FDA, typically as part of their New
Drug Application (NDA) or Supplemental New
Drug Application (sNDA). The FDA reviews these
requests on a case-by-case basis, considering the
specific circumstances and supporting evidence
provided. The decision to grant an exemption or
waiver is based on the FDA's assessment of the
risks and benefits. It is important to note that the
FDA's decision to grant exemptions or waivers is
based on rigorous evaluation [32].

In certain situations, the FDA can permit drug
manufacturers to skip necessary evaluations or
reports for children if there are reasons like no
pediatric use, ethical issues, logistical difficulties,
lack of scientific necessity, or other strong
justifications. Waivers are evaluated on a case-by-
case basis and are granted when conducting
pediatric studies is not feasible, appropriate, or
necessary, and when supported by detailed
justifications and evidence. The FDA's initial
objective is to assure drug safety and efficacy in
pediatric populations [33].

necessary,

evaluations and

EMA

If there is evidence to suggest certain medicines
or groups of medicines may not need to provide
the information mentioned in Chapter 1- General
Authorization Requirements, Article 7(1)(a) [31]:
(a) That the medicinal product(s) may be
ineffective or unsafe for some or all children;

(b) The medicine is meant to treat a disease or
condition that only adults get, and

(c) The medicine does not help children as much
as other treatments do.

Deferrals
USFDA

Sponsors can ask for a delay in reviewing
pediatric studies or reports on targeted pediatric
submitting  their
applications. The FDA does not formally say yes

3061 |Page

cancer treatments after



Chinmayi C S et al. /]. Med. Chem. Sci. 2023, 6(12) 3057-3071

or no to the request for a delay during a review of
the plan for pediatric studies [12]. The formal
grant of a delay occurs when the FDA issues an
NDA, BLA, or supplemental approval. The iPSP
needs to mention any plans to ask for a delay in
conducting required PREA studies that are not
included in the application (e.g., NDA, BLA, and
Performance Supplement) [12]. The sponsor
needs to provide an approved plan to the
NDA/BLA when applying for a delay in pediatric
evaluations or submitting reports on pediatric
cancer research with targeted therapies [32].
Hence, it is important that the information
provided in this section is comprehensive and
regularly kept up to date.

EMA

It is possible to submit a request to delay the
initiation or conclusion of some or all of the
activities mentioned in the plan [31].

(a) A postponement needs a valid reason based
on science, technology, or public health.

(b) If it is necessary to study adults first or
studying  children take longer, a
postponement can be allowed. (c) The time
between the PIP agreement and the start of the
paediatric clinical investigations stated in the PIP
plan may be prolonged, with applicants having
the option of requesting a postponement.

will

Exclusivity
USFDA

The six-month extension of market exclusivity
period of
exclusivity, and a second period would only apply
to the specific product [34-36]. The Pediatric
Exclusivity Study Age Group represents specific
age categories of participants within studies that
can be presented as evidence to substantiate
claims for pediatric exclusivity (Table 1). In the
US, an FDA Board makes its decision on the
application, which includes the research
indicated in the WR, within ninety days of
receiving it [35]. The FDAAA (Food and Drug
Administration Act)
legislation if the original WR was issued before
September 27, 2007. If it was given after
September 27, 2007, a decision should be made

applies exclusively to the initial

Amendments became

within one hundred eighty days of applying for it
[35].

EMA

In the European Union, a single piece of
legislation combines the
requirement for drug development in children
[24]. If the requirement is met, a company can get
either a six-month extension for their patent SPC

incentive and the

or a two-year extension for exclusive rights in the
market (for products designated as orphans) [37,
38]. In addition, the PUMA was created to help
develop medicines for children, especially for
those that are no longer protected by patents
[24]. If a product designed for children and
following the agreed rules is approved by PUMA,
it will have data protection for ten years [24, 38].

Submission process
Submission procedure [12]

1. A sponsor who plans to apply for marketing
approval for a new medicine, new dosage
form, new active ingredient, or new method
of administration should submit an iPSP.

2. Before the investigation deadline, a sponsor
should submit an iPSP to PREA, and it should
be done within sixty days after the end-of-
phase two meetings.

3. If the meetings at the end of phase two do not
happen, the sponsor needs to submit the iPSP
before starting any phase studies.

4. No matter if the IND covers phase two and
phase three studies or not, the sponsor has to
submit the iPSP at least two hundred ten days
before sending a marketing application.

5. If there are any special circumstances, the
sponsor should contact the Centre for drug
evaluation and Research or the Centre for
biologics evaluation and Research.

6. Once the submission is received, the FDA has
ninety days to analyze it and either send a
written request or have a meeting with the
sponsor to talk about the iPSP.

7. The review process includes talking with the
FDA's Internal Pediatric Review Committee.

8. The sponsor receives an additional ninety-
day period to go through the FDA's
comments.
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Table 1: Pediatric exclusivity study age group [21]

Name Definition FDA code
Neonates Newborns up to 1 month Neo
Infants 1 month old to 2 years old Inf
Children 2 to 12 years old Chi
Adolescents 12 to 16 years old Ado
Other Other age groups studied Other

9. The sponsor needs to submit an approved
iPSP before the second ninety-day period
ends.

10. The FDA has thirty days to evaluate the
approved iPSP and make decisions.

EMA
Submission procedure [31]

1. The Agency has to give the applicant the
opinion of the Paediatric Committee within
ten days of receiving it.

2. Within thirty days of receiving the opinion of
the Paediatric Committee, the applicant may
submit a written request to the Agency for a
reconsideration of the opinion, providing
detailed reasons for the request.

3. The Paediatric Committee will appoint a new
rapporteur and give a new opinion within
thirty days of getting the reconsideration
request. This new opinion will either confirm
or change their previous opinion. Both the
applicant and rapporteur have the option to
ask the applicant questions directly. The
Paediatric Committee will be promptly
notified in writing by the rapporteur of the
specifics of any correspondence with the
applicant. The updated opinion will be well-
supported and come with a justification for
the result reached, making it final.

4. The Paediatric Committee's judgement shall
be considered final if the applicant does not
request reconsideration during the thirty
days stated in paragraph 2.

5. After receiving the Paediatric Committee's
final recommendation, the Agency will decide
within 10 days and inform the applicant in
writing of that decision, along with the final

the

recommendation of Paediatric

Committee.

6. If a class waiver is required as described in
Article 12, the Agency will decide within ten
days of receiving the recommendation of the
Paediatric Committee, as described in Article
13(3), and will take that recommendation
into account.

7. After any commercially sensitive information
has been removed, the Agency's decisions will
be made available to the public.

Review and timeline of applications

USFDA

If required by the PREA, the sponsor should
submit the iPSP before the deadline for
submitting the required studies or evaluations,
and it should be done within sixty days after the
Phase Two meeting. Alternatively, it can be
submitted at a later date as agreed upon by the
FDA and the FDA sponsor [14]. The sponsors of
investigational new drug applications (IND) can
use this resource to learn more about Phase 2A
(EOP2A) meetings [14]. The objective of the
EOP2A meeting is to promote communication
between the FDA and sponsors who are seeking
guidance on designing a clinical trial using clinical
trial simulation and quantitative modelling of
previous knowledge, such as drug and placebo
response as well as the disease [39].

General Guidance

Before phase III investigations begin or within
sixty days after the Phase Il (EOP2) meeting ends
[40]. It is not possible to approve an iPSP
agreement until two hundred ten calendar days
before submitting a marketing application [39].

Biosimilars specific

FDA recommends not less than two hundred ten

days before the initiation of a clinical study [39].

Depending on the type of clinical study may be
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appropriate to submit iPSP in the earlier stages of
development [39].

EMA

The process for submitting and reviewing a
Paediatric Investigation Plan (PIP) typically lasts
for nine and ten months [40-42]. The process
initiates when the applicant submits an "intent to
file", prompting the
(PDCO) to appoint a "rapporteur” to head the
evaluation and a "peer reviewer" to verify its
quality [41]. The rapporteur and peer reviewer
scrutinize the initial PIP and report their
discoveries to the PDCO [40].

The evaluation process spans one hundred
twenty days, with a brief halt on day sixty for the
PDCO to inquire about the applicant [40]. These
halts, termed "clock stops'’, normally persist for
up to three months, although the duration is
negotiated on a case-by-case basis [39]. Once the
applicant responds to the PDCO's inquiries, the
clock resets on day sixty-one, and the process
continues until it concludes on day one hundred
twenty without further interruptions [40].
Therefore, all outstanding inquiries must be
addressed during this time [40]. If there are still
questions that have not been answered after the
third interaction with the PDCO, either the PDCO

Paediatric Committee

or the applicant can ask for a spoken explanation1 '

[40].

Comparison of template between iPSP and PIP

PIP and iPSP typically follow a structured
template that outlines the essential components
required to ensure the appropriate study of a
medicinal product in the pediatric population
(Table 2).

Statistics of pediatric study plans
USFDA

Since 2012, there have been reviews of pediatric
studies conducted under the Best
Pharmaceuticals for Children Act (BPCA) and the
Pediatric Research Equity Act (PREA). The total
number of products studied under BPCA amounts
to 51. Under PREA, there have been 428 products
studied. Furthermore, 44 products have been

studied under both BPCA and PREA during this
period [43].

EMA

Between January 1996 and December 2019,
approximately 34% of the total
products and 38% of the active substances were

medicinal

specifically intended for pediatric use.
Throughout the periods before and after the
Paediatric Regulation implementation, the

proportion of pediatric medicinal products to the
overall medicinal products remained steady,
while the proportion of pediatric
substances to the overall active substances
decreased. Excluding generics and biosimilars, a
total of 106 and 175 pediatric medicines were
granted new indications, dosages, or age groups
during the two-time frames. Out of these 175
medicines, 128 underwent approval through a
Investigational Plan, the
remaining 47 were approved without such a plan.
These 47 medications were re-purposed from off-
patent drugs, following the guidelines specified in
Directive 2001/83/EC [44].

active

Paediatric while

Similarities and differences between iPSP and PIP
Similarities between iPSP and PIP

Both documents strive to make sure that the
creation of medicines for children is done in a
way that keeps them safe and healthy.

2. Both documents cover similar areas,
including the proposed indication(s) for the
medicinal product, the patient population to be
studied, the study design, the endpoints to be
evaluated, and the safety and efficacy
assessments to be conducted.

3. Both iPSP and PIP involve consultation
with pediatric experts: Both documents require
consultation with pediatric experts to ensure that
the development program is appropriate for the
pediatric population. The consultation may
include paediatricians, clinical pharmacologists,
and other experts with experience in the use of
medicinal products in children.

4. Both programs have a common goal: To
develop pediatric treatments effectively and
efficiently worldwide. The labelling of these
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treatments reflects the findings of the studies
conducted.

5. The PSP and PIP have common scientific
elements such as information about the product,
details about the disease and treatment, requests
for exemptions and delays, plans to create
suitable formulations for different age groups,
strategies for preclinical and clinical studies, the

timing of the studies, and the wuse of
extrapolation.

6. Both programs have 6 months of patent
exclusivity.

Novartis' product, imatinib, had a European
patent that was given on January 19, 2000. After
completing the PIP, Novartis got a 6-month
extension for Imatinib’s protection in the
Netherlands until December 20, 2016.

Table2: Template comparison between iPSP and PIP [14, 42]

iPSP

PIP

Table of contents
1. Overview of the disease/condition in the pediatric
population (1-3 pages)
2. Overview of the drug or biological product (1-3
pages)
3. Overview of planned extrapolation to specific
pediatric populations (1-3 pages)
4. Planned request for drug-specific waiver(s) (1-3
pages)
5. Planned request for deferral(s) of pediatric studies
(1-2 pages)
6. Tabular summary of planned nonclinical and clinical
development
7. Age-appropriate formulation development (1-3
pages)
8. Nonclinical studies (1-3 pages)
9. Clinical data to support the design and/or initiation
of studies in pediatric patients (1-5 pages)
10. Planned pediatric clinical studies
10.1 Pediatric pharmacokinetic or
pharmacokinetic/pharmacodynamic studies (1-10
pages)
10.2 clinical effectiveness and safety studies (1-10
pages)
11. Timeline of the pediatric development plan (1
page)
12. Agreements for pediatric studies with other
regulatory authorities (1-3 pages)

Table of contents
Application Summary
Table of contents
Abbreviations
Part B-Overall development of the medicinal
product
B.1. Discussion on similarities and differences in the
condition between populations and pharmacological
rationale
B.2. Current methods of diagnosis, prevention or
treatment in paediatric populations
B.3. Significant therapeutic benefit and/or fulfilment
of therapeutic needs
Part C-Applications for product-specific waivers
C.1. Overview of the waiver request
C.2. Justification for a product-specific waiver
C.2.1. Applications based on a likely lack of safety or
efficacy in part or all of the paediatric
population
C.2.2. Applications based on the disease or condition
not occurring in the specified paediatric
subset
C.2.3. Applications based on lack of significant
therapeutic benefit
Part D - Proposed paediatric investigation plan
D.1. Existing data and overall strategy proposed for
the paediatric development
D.1.1. Paediatric investigation plan indication
D.1.2. Selected paediatric subsets
D.1.3. Information on quality and non-clinical and
clinical data
D.2. Paediatric formulation development
D.2.1. General strategy
D.2.2. Summary of all planned and/or ongoing,
measures in the pharmaceutical
development
Quality-related studies
D.3. Non-clinical studies
D.3.1. General strategy
D.3.2. Summary of all planned and/or ongoing non-
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clinical studies

D.4. Paediatric clinical studies

D.4.1. General strategy

D.4.2. Paediatric pharmaco-kinetic/pharmaco-
dynamic studies

D.4.3. Clinical efficacy and safety studies

D.4.4. Summary of all planned and/or ongoing
clinical studies

D.4.5. Details of the ongoing pediatric clinical studies
D.5. Other studies

D.5.1. Modelling and simulation studies

D.5.2. Extrapolation studies

Part E-Request for deferrals

E.1. Timelines of measures in the paediatric
investigation plan

Part F-References

Table 3: Differences between pediatric study plans- iPSP and PIP

Criteria iPSP PIP
History 1994 2007
Age Group 0-16 Years 0-18 years
Committee Pediatric Review Committee (PeRC) Paediatric Committee (PDCO)
Regulation (EC) No. 1901/2006 Of
the European Parliament and of the
Best Pharmaceuticals for Children Act mecdoilclir;ce: g:ju]z‘fsc?:;l;zrei?aotfigzse
Acts/Regulations (BPCA), Pediatric Research Equity Act ) ,
(PREA). and amendmg Regulatlon (EEC) No.
1768/92, Directive 2001/20/EC,
Directive 2001/83/EC, and
Regulation (EC) No. 726/2004
L Separate legislation BPCA (exclusivity) ) L
Legislations and PREA (requirements) Single legislation
Biosimilar products (Biosimilar
Infliximab has been approved by
Exempted Products Orphan products EMA to treat irritable bowel

syndrome in the pediatric
population)

Legislation Requirements

The novel active component, fresh
indication, novel dose format,
innovative dosing schedule, and novel
mode of administration

New active substances and
authorized and patented products

Six-month patent exclusivity under

Six-month supplementary protection

Incentives BPCA certificate (SPC)
1. If it is not possible or very difficult to | 1.If a certain medicine or group of
do necessary studies (for example, medicines might not work well or be
because there are very few patients). safe for children.
2. If there is clear proof indicating that | 2. If the medicine(s) is meant for a
Waivers the medicine or biological item may not | health problem that only adults have

be effective or safe for certain or all
children.

3.If a drug or biological product does
not provide a significant improvement
compared to existing treatments for

(or only affects certain groups of
children).

3. If the medicine(s) does not provide
a meaningful improvement compared
to current treatments for children.
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many children.

children and is unlikely to be used by

4. Furthermore, if it is impossible to
create a suitable drug form for a
particular age group of children, a
waiver may be issued. This waiver will
only apply to the children who require
that specific drug form and a reason
should be provided for why it is not
feasible to develop a form for children.

pediatric studies.

1. If the drug or biologic product | 1.
is being considered for approval for
adults before the completion of 2.

Based on scientific and
technical reasons.

For public health concerns.
3. [t is advised to conduct

2. If it is necessary to wait for studies in adults before starting
Deferrals more safety or effectiveness data studies in children.

before conducting pediatric studies. 4. If studies in adults can be

3. If there is another valid reason | completed faster than studies in

to delay, like not having fully developed

children, it is better to prioritize adult

a pediatric version yet. studies.
Submission Time End of Phase Two A End of Phase One
Information about administration
and the product

Applications

PSP (PREA)Written request (WR)

Information about the disease to be
treated and how the product can
benefit, with a request for a waiver if
needed.

Proposed plan for developing the
product for pediatric use.

Request for a deferral if necessary.

*PSP: Pediatric Study Plans; *EC: European Commission.

They also received similar extensions in other EU
countries for pediatric use [45].

Differences between pediatric study plans- iPSP
and PIP

Even though there are similarities between both
submissions, there are many differences in their
criteria (Table 3).

Ethical issues in pediatric clinical trials

Pediatric clinical trials raise several ethical issues
that require careful consideration to ensure the
safety and well-being of children enrolled in such
studies. Some of the key ethical issues include
obtaining informed consent, the
appropriateness of the study design and
interventions for the age group, balancing the

ensuring

risks and benefits of participation, protecting
vulnerable populations, and ensuring equitable
access to trial participation [46, 47].

Role of patients and parents in pediatric drug
development

To ensure the safety and well-being of children
and youth involved in clinical trials, it is
important to take certain precautions. Parents
may hesitate to enrol their children in clinical
trials due to various factors such as minimizing
the of requests them,
considering their busy schedules, the availability
of medicines outside the trial, and ensuring their

number made to

comfort and compliance to avoid distress.
Previous experiences and negative effects from
previous trials also play a significant role in their
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decision. Parents mostly want to safeguard their
children and improve their overall health [48].

To address the developmental needs of children
and youth their
engagement and benefit from clinical trials,
models such as iCAN/eYPAGnet and others have
been developed to facilitate their participation.
These models aim to ensure that children and
youth are adequately informed about the clinical
trial process and their participation is respectful
of their age and developmental stage. By taking
these precautions, we can enhance the
participation of children and youth in clinical
trials while also protecting their well-being [48].

and ensure maximum

The international collaboration between iPSP and
PIP- Pediatric Cluster

The International Collaboration Pediatric Cluster
is a joint initiative between the European
Medicines Agency (EMA) and the US Food and
Drug Administration (FDA) aimed at promoting
the development of medicines for children. This
collaboration was established in 2007 to address
the lack of suitable pediatric medicines available
for the treatment of children, which had been
identified as a major public health concern [49].
The
cooperation and collaboration between the EMA
and FDA in the review and approval of pediatric
medicines. The initiative aims to enhance the
exchange of information, promote joint decision-
making, and align regulatory requirements for
pediatric drug development. By working
together, the EMA and FDA can leverage their
respective expertise, resources, and regulatory
frameworks to support the development of safe
and effective medicines for children [49].

The Pediatric Cluster works with different teams
specialising in developing drugs for children, like
studying them in labs, testing them on patients,
and monitoring their effects. These groups work
to develop joint guidance documents, share data
regulatory
activities. The initiative further provides a forum
for stakeholders, including academia, industry,
patient groups, and healthcare professionals, to
provide input and feedback on pediatric drug

Pediatric Cluster seeks to facilitate

and information, and coordinate

development [49].

Since its establishment, the Pediatric Cluster has
played a key role in advancing pediatric drug
development. It has made it easier to approve
many new medicines for children, including ones
for rare diseases and conditions, and has also
helped create guidelines for developing drugs for
children. One notable example of the Pediatric
Cluster's success is the development of a new
drug for the treatment of cystic fibrosis (CF), a
chronic genetic disease that affects multiple
organs, including the lungs, pancreas, and liver.
The drug, called ivacaftor, was developed by
Vertex Pharmaceuticals and approved by the FDA
in 2012 for the treatment of CF in patients with a
specific genetic mutation [50].

Conclusion

In conclusion, the future of pediatric research
holds immense promise as we continue to build
upon the strengths of both the US and European
approaches. By incentivizing research,
prioritizing collaboration, and ensuring ethical
considerations, we can create a framework that
places pediatric patients and families at the
centre of decision-making. The torchbearers for
future studies in pediatrics will recognize the
similarities
approaches, and strive to create a well-rounded
approach that combines the best elements of
both systems. Through this synergistic approach,
we can enhance our understanding of how
medicines and treatments impact -children,
ultimately improving pediatric care and
advancing the field of pediatrics. As we move
forward, let us embrace the opportunities to
further improve and in pediatric
research, shaping a brighter future for the health
and well-being of our youngest patients.

and differences between these

innovate
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