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A Study of Regulatory Challenges of Pediatric
Oncology Phase /1l Trial Submissions and
Guidance on Protocol Development

Lydia Beck!*?, Ruth Witt1’2’4’5, Martina Nesper—Brock1’2’4’5, Till Mildel’2’4’5’6, Simone Hettmer4’7,
Michael C. Frithwald>®, Claudia Réssig9, Matthias Fischer>'°, Dirk Reinhardt4’5’ll, Lenka A. Taylorlz,
Claudia Riedel*?, Olaf Witt"2%5° and Cornelis M. van Tilburg1’2’4’5’6’*

The purpose of this study was to identify key deficiencies in pediatric oncology early phase clinical trial protocols in
Germany and to provide guidance for efficient trial protocol development. A systematic review of the response letters
of German competent authorities (CAs) and Ethics Committees to phase I/1l pediatric oncology trial submissions

in the period from 2014 to 2019 was performed. Documents were requested from all five Society for Paediatric
Oncology and Haematology in Germany (GPOH) phase I/1l trial networks plus all nine German Innovative Therapies
for Children with Consortium Cancer (ITCC) centers. A blinded dataset containing aggregated data from 33 studies
was analyzed for validation. All deficiencies were reviewed, listed, and weighted using a structured matrix according
to frequency, category, significance, and feasibility. In total, documents of 17 trials from 6 different sites were
collected. Two hundred fifty deficiencies identified by the CAs were identified and categorized into eight categories.
“Toxicity and safety” was the most prominent category (27.6%), followed by “Manufacturing and Import” (18%). The
majority of deficiencies were categorized as minor and potential measures as easy to address, but an important
group of major and difficult to implement deficiencies was also identified. The blinded validation dataset confirmed
these findings. The majority of the EC deficiencies could be resolved by changing the wording in the patient-facing
documents. In conclusion, this study was able to detect a pattern of key deficiencies. Most of the shortcomings can
be anticipated by minor changes in the protocol and increased awareness can prevent time-consuming revisions,
withdrawals, or even rejections. A corresponding guideline describing key regulatory aspects is provided.

Study Highlights

WHAT IS THE CURRENT KNOWLEDGE ON THE
TOPIC:?

M To our knowledge, the topic of regulatory challenges for
phase I/II trials in pediatric oncology in Germany has not been
the subject of research yet.

WHAT QUESTION DID THIS STUDY ADDRESS?

[ This is the first analysis of responses of the German compe-
tent authorities and Ethic Committees in the ficld of pediatric
oncology. We wanted to identify recurring patterns of key defi-
ciencies and to analyze those regarding frequency, significance,
and feasibility.

WHAT DOES THIS STUDY ADD TO OUR
KNOWLEDGE?

[ We were able to identify frequent categories of deficiencies
and provide a structured guidance to facilitate the submission of
future pediatric oncology phase I/1I clinical trials in Germany.

HOW MIGHT THIS CHANGE CLINICAL PHARMA-
COLOGY OR TRANSLATIONAL SCIENCE?

[ We are convinced that this guidance will facilitate protocol
development by highlighting important protocol requirements
for pediatric oncology phase I/II trials in Germany and hope-
fully lead to an increased number of approved trials.
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Pediatric cancer is rare but responsible for the death of > 6,000
young people within Europe each year. Additionally, there are be-
tween 300,000 and 500,000 Europeans who have survived some
form of childhood cancer, of whom about 30% suffer from long-
term sequelae of their treatment.' Death rates for children with
cancer have continuously declined from 6.5 per 100,000 in 1970 to
2.3 in 2015 through improved therapies due to extensive research
over the last decades.” In order to maintain this trend and reduce
deaths and unintended side-effects of cancer treatment, further
preclinical and clinical research are necessary. Especially the latter
poses a number of challenges specific for pediatric oncology clini-
cal trials compared with trials in the adult population, contribut-
ing to the current state of children becoming therapeutic orphans.
In some therapeutic areas, unlicensed drug and off-label use adds
up to 80%, with pediatric oncology being one of the areas with a
particular high 13e1‘centage,3'5 indicating a need for evidence-based
medicine.

Although the number of pediatric oncology phase I/II trials is
low in general, the number of open trials and patients participating
in trials is even lower in the most populated European Union mem-
ber state: Germany. From 2014 to 2019, 113 pediatric clinical tri-
als were carried out in the United Kingdom, 93 in France and only
55 in Germany (Clinicaltrials.gov “Cancer” AND “interventional
study” AND “Child (birth-17 years)” AND (“Phase 17 OR “Phase
2”) for cach country). These findings are in line with data provided
by the Innovative Therapies for Children with Consortium Cancer
(ITCC)6 where only about 2.7% of over 2,200 patients treated in
54 pediatric oncology departments across 14 European countries
between 2015 and 2019 were treated in one of the 9 participating
German centers.”

In Germany, all clinical trials of medicinal products on humans
have to be approved by one of the two federal competent author-
ities (CAs), the Paul-Ehrlich Institute (PEI), which is responsible
for “sera, vaccines, blood preparations, bone marrow preparations,
tissue preparations, tissues, allergens, advanced therapy medici-
nal products, xenogeneic medicinal products and blood compo-
nents manufactured using genetic engineering,” and the Federal
Institute for Drugs and Medical Devices (BfArM), which is re-
sponsible for all other medicinal products for human use, as well
as the competent Ethics Committees (ECs; §77.1-2 Medical
Products Act (MPA), §40.1 MPA).® The federal CAs put their
primary focus on the efficacy and safety of the investigated medi-
cal products, whereas the ECs focus on reviewing the trial proto-
col and patient-facing documents (e.g., consent forms), on ethical
and legal grounds. The CAs and ECs formulate deficiency letters
with regard to form and content of the trial protocol as well as for
example patient-facing documents and drug labels with requests
for revision.

In order to identify common regulatory hurdles, which could
play a role in the relative low number of pediatric oncology phase
I/11 trials in Germany, we have performed a national analysis of
the deficiency letters by the CAs and ECs of pediatric oncology
phase I, IT, or I/1I trials submitted for regulatory approval. Our
main focus was to identify recurring patterns of key deficiencies
in order to support academic and industry sponsors in pediatric
protocol development and to prevent time-consuming revision
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processes, trial withdrawals, or even rejections. We have per-
formed the first systematic study of responses of the German CAs
and ECs in the field of pediatric oncology and provide a struc-
tured guidance (Supplementary information) to facilitate the
submission of future pediatric oncology phase I/II clinical trials
in Germany.

METHODS

Pediatric oncology phase I/1I trials submitted to the German CAs and
ECs in the period from 2014 to 2019, regardless of approval status were
included in this study. In order to be collected, the required trial docu-
ments nationwide, in all nine German I'TCC centers as well as all five
German phase I/1I trial networks of the Society for Paediatric Oncology
and Haematology in Germany (GPOH),”"” were asked to fill out a ques-
tionnaire with general information about the studies, attach all defi-
ciency letters in regard to the content received from BfArM or PEI and
the responsible EC, as well as the final decision of the authorities. As the
requested documents contain sensible confidential information, the doc-
uments were anonymized. The deficiencies voiced by BFArM and PEI,
and those by the ECs were analyzed separately as the different agencies
focus on different aspects. The deficiencies identified in the deficiency
letters from BfArM (primary analysis) were validated by an aggregated
and blinded dataset of responses to all phase I/11 pediatric oncology trials
submitted to BfArM between 2015 and 2019 provided by BfArM. The
validation dataset was not annotated and thus deficiencies could not be
linked to a specific trial making direct interpretation of responses as per-
formed in the primary analysis impossible.

Categorization by subject
The deficiencies identified by the CAs were divided into the following
eight categories: toxicity and safety, manufacturing and import, inclu-
sion and exclusion criteria, formalities, study population and design, risk-
burden-benefit analysis, study rationale, and drugadministration.

The deficiencies identified by the ECs were divided into “general de-
ficiencies” and “deficiencies regarding the patient-facing documents” ac-
cording to the structure in the EC’s deficiency letters.

Categorization by significance and feasibility

The deficiencies put forward by the CAs were additionally categorized

according to their significance and feasibility to improve shortcomings.
The following definitions were applied for significance:

(i) Minor deficiencies: All deficiencies that concern formalities (e.g.,
wording and clarification), manufacturing and import, follow-up
questions on already provided information, smaller changes in the
study structure (e.g., additional examination and not addressing the
rationale).

(ii) Major deficiencies: All deficiencies that are important for the partic-
ipant’s direct safety, concern the study rationale, are not in compli-
ance with EU regulations or German laws, concern insufficient pre-/
clinical data or are mentioned as reasons for refusal of the trial.

The following definitions were applied for feasibility:

(iii) Easy to implement: All deficiencies concerning the provision of eas-
ily available information, clarification on formulations, confirma-
tion of aspects in the trial protocol or the coherence with guidelines
or laws, changes of wording, smaller changes to the study structure.

(iv) Difficule to implement: All deficiencies that cause a delay in the
initiation of the trial or significant changes to its structure, design,
or study population; all deficiencies that concern the provision un-
available data.
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By combining the significance and feasibility, four categories were
formed: (1) minor and casy to implement, (2) minor and difficult to
implement, (3) major and easy to implement, and (4) major and difficult
to implement. Importantly, we assumed that sponsors would accept to
perform changes in the trial protocol resulting in a Germany specific
version of the protocol. Categorization was done independently by
two investigators (authors L.B. and C.M.v.T.). Discrepant assessments
were resolved after discussion. Because the nature of the deficiencies
expressed by the ECs did not fit this categorization, only “general defi-
ciencies” and “deficiencies regarding the patient-facing documents” were
differentiated.

RESULTS

In total, documents of 17 early phase pediatric oncology trials
from 6 different trial sites were collected. As not all study sites
provided all requested documents, 11 sets of documents regard-
ing the deficiencies by the BfArM, 3 document sets regarding the
deficiencies by the PEL and 11 document sets regarding the defi-
ciencies by the ECs were received (Figure S1). As we only received
a very limited number of trial documents assessed by the PEI, we
decided to omit further analysis of those deficiencies as the result
would not have been representative.

The primary data set consisted of eight industry-sponsored and
nine investigator-initiated trials. Eight industry sponsored trials
were part of a Paediatric Investigation Plan (PIP) of the European
Medicines Agency (EMA). Of the 17 trials, 2 were declined by
the BfArM, 2 were withdrawn by the sponsor, and 2 trials were
approved, but only with major restrictions (e.g., age groups or en-
tities). The data on declined or withdrawn PIPs did not allow for
systematic evaluation but in the following issues were important
for the BfArM: patient burden (of e.g., safety investigations), need
for preclinical juvenile data and the rationale pediatric age group,
and the prerequisite for the availability for adult data. Of the four
trials not started in Germany (one part of a PIP), all four had been
approved by the CAs of at least one other European member state
at the time of trial submission. In total, 13 of the analyzed trials
were approved by both the CA and EC.

BfArM submissions

Overall, 250 deficiencies were identified from 11 different tri-
als assessed by the BfFArM and subsequently categorized into 8
different subject categories with a median of 16 (range 2-78)
deficiencies per trial. “Toxicity and safety” was the category to
which most deficiencies were attributed (27.6%), followed by
“Manufacturing and import” (18%) and “Inclusion and exclu-
sion criteria” (14%). In addition, 384 deficiencies from the cu-
mulative blinded dataset obtained from the BfArM itself were
analyzed accordingly and a similar distribution of deficiencies
to the 8 categories could be observed (Table 1) confirming our
initial results.

Subsequently, the deficiencies were further divided into subcate-
gories in order to detect the most common fields of shortcomings
within the categories. For each subcategory, considerations to address
the respective deficiencies are provided to serve as guidance for im-
proved protocol writing and submissions. Deficiencies that could
not all be attributed to corresponding subcategories, were allocated
to “other.”
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Table 1 BfArM def

Inclusion and Study popula- Risk- burden -
tion and design

exclusion criteria

Manufacturing

Toxicity
and safety

Study rationale Drug administration Total

Formalities benefit analysis

and import

22 (8.8) 14 (5.6) 10 (4) 250 (100)

29 (11.6) 26 (10.4)

35 (14)

45 (18)

69 (27.6)

Number of deficiencies in 11

BfArM response letters

384 (100)

13 (3.4)

27 (7)

26 (6.8)

34 (8.9)

38(9)

12)

98 (25.5) 46

102 (26.6)

Number of deficiencies in

blinded dataset from BfArM

Attribution of deficiencies from 11 BfArM deficiency letters and from the blinded BfArM dataset to subject categories with number of deficiencies (%).

BfArM, Federal Institute for Drugs and Medical Devices.
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Toxicity and safety

The category “Toxicity and safety” includes all deficiencies that
concern the wellbeing of the trial participant by minimizing and
evaluating possible risks in advance. This category was dived into
the subcategories provided in Table 2.

Manufacturing and import
This category comprises deficiencies regarding the aspects of drug
manufacturing and can be further divided into the subcategories

provided in Table 3.

Inclusion and exclusion criteria
The category “Inclusion and exclusion criteria” includes defi-
ciencies related to the inclusion and exclusion criteria of the trial.

Table 4 displays the different subcategories.

Formalities

This category comprises deficiencies due to formal issues, such as
the submission of faulty (34.5%) or outdated (13.8%) documents,
or the nonsubmission of necessary documents (20.7%; Table S1).
Many of the deficiencies in this category seem to occur on an indi-
vidual basis, so that only limited general recommendations can be
given regarding this category. In order to avoid deficiencies in this
category, all documents should be controlled for their accuracy and
completeness before submission. In addition, all documents should
be submitted in their most currentversion, in particular Investigator
Brochure (IB) and Summary of Products Characteristics (SmPC).
Other (31%) deficiencies included the need to confirm that all non-
clinical studies required to comply with Good Laboratory Practice,
were performed in the Organisation for Economic Co-operation
and Development (OECD) countries or countries, who signed
“OECD Mutual acceptance of Data” agreement.

Study population and design
This category includes deficiencies regarding the planned trial de-
sign and structure and was further divided into the subcategories

displayed in Table 5.

Risk-burden-benefit analysis
This category includes deficiencies due to an insufficient risk-
benefit analysis. It was further divided into the subcategories

listed in Table 6.

Study rationale

This category includes deficiencies regarding the trial rationale
with a focus on the compliance with MPA §40.4.4. The subcate-
gories are displayed in Table 7.

Drug administration

The category “drug administration” includes all deficiencies deal-
ing with aspects related to drug administration. Common defi-
ciencies are that the investigated medical product is not available
in an adequate drug formulation for the intended study popula-
tion and that the trial protocol does not include a comprehensive
administration plan. Considerations to avoid respective deficien-
cies are listed in Table S2.
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Significance and feasibility

In order to weigh the identified deficiency with respect to signif-
icance and feasibility aspects, we grouped all deficiencies into the
categories “casy to implement” and “difficult to implement” as
well as “minor” and “major.”

The majority, 129 of the 364 deficiencies (51.6%), were at-
tributed to category 1 (minor and easy to implement) and 92
(36.8%) were placed in category 3 (major and easy to implement).
Only 8 deficiencies (3.2%) were attributed to category 2 and 21
to category 4 (8.4%) (Table S3). Although the considerable ma-
jority of deficiencies can be implemented into the trial protocol
relatively easy by providing additional information or introducing
smaller changes to the trial protocol, a small part of deficiencies is
more difficult to comply with (categories 2 and 4). Deficiencies in
category 2 deal with, for example, the transition from phase I to
phase II. Although all these deficiencies can lead to delays in the
trial or complicate procedures, they do not fundamentally hinder
the proposed trial, as is the case with deficiencies in category 4. The
implementation of category 4 deficiencies poses certain challenges
as they often require fundamental changes of the study structure or
question the trial itself. For instance, many deficiencies deal with
the study rationale (e.g., inclusion of minors), and the study popu-
lation (e.g., restriction of inclusion criteria). Another relevant topic
is missing preclinical juvenile animal data, which, if not available,
can lead to the rejection of the trial.

Ethics committees

In total, 260 deficiencies by the ECs were identified within the
11 analyzed trials with a median of 19 (6-55) per trial. The defi-
ciencies were divided into two main areas: (i) general deficiencies
(13.9%), excluding patient-facing documents, and (ii) deficiencies
concerning the patient-facing documents, which account for the
majority of EC deficiencies (86.1%).

Among the general deficiencies, formality issues (25%) were the
most common deficiencies. Recurring deficiencies were, for exam-
ple, outdated or missing documents but also typographical errors.
Other frequent deficiency subjects were “Toxicity and Safety”
(22.2%) and “Data Protection” (22.2%). The remaining deficien-
cies concerned primarily topics that were also addressed by the
BfArM (e.g., burden of protocol specific measures and inclusion of
minors). For further details see Table S4.

When analyzing the deficiencies with regard to patient-facing
documents, nine frequently addressed topics were identified
(Table S5). The remaining deficiencies were summarized under
“Other”

The most frequent topic was “Comprehensibly, which ac-
counted for 35.3% of all deficiencies in regard to patient-facing
documents, followed by “Study samples and data” (17.4%) and
“Risk-burden-benefit” (16.5%).

DISCUSSION

In comparison with other European countries, Germany is lagging
behind in the number of phase I/1I pediatric oncology trials con-
ducted as well as with regard to the number of recruited patients. We
hypothesized that the regulatory challenges in pediatric early phase
clinical drug development could be an important contributing
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Table 7 “Study rationale” deficiencies

Category: Study rationale

Subcategories

Common deficiencies

Considerations to avoid respective deficiencies

Inclusion of minors (57.1%,
n=28)

According to MPA §40.4.4 clinical trials on minors are

only allowed if clinical trials performed on adults or

other research methods cannot be expected to produce

satisfactory test results according to medical knowledge

e The trial rationale does not indicate why substantial

differences in effect and tolerability between the
application of the IMP in children or adults are to
be expected; indeed, it is expected that sufficient
results could be achieved on adults so that minors
have to be excluded from the trial

In order to comply with MPA §40.4.4 a
comprehensive justification why the trial has
to be performed on minors should be included
in the trial protocol; relevant aspects are
e Point out the insufficiency of data gener-
ated on adults by highlighting the biologi-
cal differences between the pediatric and
the adult malignancy28
e Limited occurrence, e.g., embryonal
tumors
e |F there is a PIP for the respective IMP,
assure that the trial protocol is in align-
ment with the PIP

According to MPA §41.2.1.2b, the research must be
absolutely necessary in order to confirm data obtained
in clinical trials on other persons or by means of other

In order to justify a clinical trial in minors,
safety and efficacy data generated on adults
has to be provided

research methods;

e The IMP has not shown any antitumor activity in “x
in adults; provide rationale for the use of the IMP in

pediatric “x”

e If the data of the IMP for indication “x”
in adults is insufficient, the rationale for
use in the pediatric indication should be
explained and supported by data

e As there is only insufficient clinical data on the ef-

“yn

ficacy of the IMP for the indication “x” available at
the moment, the clinical trial is hence not absolutely
necessary to confirm data obtained in other persons

Justification of drug for drug

combination (14.3%, n = 2) provided

No rationale for the combination of the two IMPs was

The combination of different IMPs should
be supported by preclinical and clinical data
regarding safety and efficacy

Other (28.6%, n = 4)
use of a placebo

The trial protocol does not contain a justification for the

If a placebo is used, a rationale should be
provided

Summary of “Study rationale” subcategories and considerations to avoid the respective deficiencies. Percentage (%) indicates the relative contribution of each
subcategory to the category “Study rationale” and “n” the total number of deficiencies in this subcategory. Bold values represent issues or findings of key

importance.
IMP, Investigational Medical Product; PIP, Paediatric Investigation Plan.

factor. In addition, other potential factors could also contribute to
this observation: first, in Germany, the pediatric oncology health-
care system is less centralized in comparison with other countries
and, thus, phase I/1I trials requiring a dedicated infrastructure and
competence are more difficult to implement. To overcome this, the
GPOH has established five regional early phase-trial networks for
pediatric oncology aimed to facilitate referral of patients, to enable
ahigh-quality trial patient care nationwide, and to provide a central
entry point for sponsors.'’ Second, the decentralized structure also
interferes with the support and professionalization of parent repre-
sentative organizations for pediatric oncology early phase clinical
trials, whereas in countries with a more centralized healthcare sys-
tem, they often have parent initiatives who provide strong support
for innovative carly phase clinical trials (e.g., Imagine for Margot
in France and Kick Cancer in Belgium). This becomes especially
clear if one compares the level of funding between the United States
and Europe."' Third, the German health insurance companies are
very generous in granting reimbursement for off-label treatment in
comparison with other healthcare systems providingaccess to inno-
vative medicine outside of clinical trials, thereby reducing the need
to open carly phase clinical trials.

This study is the first systematic analysis to identify key defi-
ciencies in pediatric oncology early phase clinical trial protocols at

CLINICAL PHARMACOLOGY & THERAPEUTICS | VOLUME 110 NUMBER 4 | October 2021

regulatory submission. In our series, a significant proportion (6/17)
of trial protocol submissions were either rejected or only accepted
following major protocol modifications. Importantly, although
the majority of deficiencies identified were classified as “minor”
and relatively casy to implement into the submission documents,
a smaller but important group classified as major and difficult to
implement (8.4%) were identified, which can lead to rejection or
withdrawal of the trial. This report identifies recurrent submission
deficiencies and provides a guidance document (Supplementary
information) on how to address these to support optimal proto-
col development for adherence to regulatory requirements. This is
highly relevant for the planning and submission of future phase I/
II pediatric oncology trials in Germany and possibly other coun-
tries to facilitate successful submission processes for academic and
industry sponsors. In addition, many recommendations also apply
for trials with systemic treatments in other pediatric diseases, espe-
cially concerning diseases with a limited survival prognosis.
Although we were only able to analyze about a third of all trials
submitted to the BfArM during the time period of investigation
(2014-2019), a cumulative, blinded data set of all trials submitted
during this period was used to validate and confirm our findings
and therefore we believe that the results presented here are rep-
resentative. Unfortunately, no systematic analysis of deficiencies
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identified by PEI was possible due to a low number of study doc-
uments available for this paper. The lower number of studies sub-
mitted to PEI is in accordance with the lower number of studies in
pediatric oncology in the field of immune, cell, and gene therapy.
The deficiencies detected by the ECs were mostly in regard to the
patient-facing documents and could be solved by minor changes in
wording or description of procedures. Therefore, we conclude that
these deficiencies do not usually hinder trial approval.

Dullweber ef /" reported on regulatory challenges of pediat-
ric trial protocols focusing on EC deficiencies across all pediatric
subspecialties and trial phases in Germany. Although they found
similar reoccurring deficiency areas (e.g., concerning Art. 40.4
MPA and contraception), the number of deficiencies reported in
our study are much more diverse and detailed. This could possi-
bly be due to broader and more systematic inclusion of competent
authority reviews focusing on pediatric oncology and therefore
a significantly higher number of investigated deficiencies. Due
to the large amount of data, we were not only able to categorize
the deficiencies into different subgroups and thereby highlight-
ing common fields of deficiencies, but also to provide guidance to
overcome these.

A comprehensive overview of the deficiencies can be found in
the form of a guidance document as Supplementary information.
The important group of major but difficult to implement defi-
ciencies are especially problematic as they can lead to rejection or
withdrawal of a trial if implementation of deficiencies is not fea-
sible. One example is the need to provide additional nonclinical
data from juvenile animal studies, which is not available, and which
would take along time period to generate, hence delaying any clini-
cal trials in children. Avoiding these deficiencies plays a crucial role
in increasing the number of pediatric oncology phase I/1II trials in
Germany. Potential hurdles for trial approval should therefore be
addressed before submission and not only when the trial protocol
is finalized, for example, in a kick-off-meeting at the BfArM, also
involving parent/patient representatives, in order to find a suitable
solution." Many of the major deficiencies are due to nonadherence
to relevant laws and their interpretation by the CAs. This applies
in particular to Art. 40.4 MPA, which states that clinical trials in
children should only be performed if “clinical trials performed
on adults or other research methods cannot be expected to pro-
duce satisfactory test results according to medical knowledge” and
as long as the trial participants suffer as “little burden and other
foreseeable risks as possible.”8 This particular article is the basis
for numerous identified deficiencies. It is therefore important to
emphasize particularities about the nature and biology of pediatric
cancers compared with adult tumors to underscore the necessity
for a pediatric-specific trial protocol. Although these principles can
also be found in other countries as well, German authorities apply
a narrower interpretation and request more information, therefore
setting the regulatory bar at a relatively high level and resulting in
relatively low phase I/11 trials in Germany. This is supported by our
data, which demonstrates that trials not approved in Germany did
get approval from other European CAs.

It will be interesting to see how the introduction of the
European Regulation 536/2014 will impact on this. The launch
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of an associated new electronic EU-portal will provide more trans-
parency regarding the approval process of different national Cas,
including information on which countries did not give approval
and the reasons why. However, in order to grant children across
Europe the same access to innovative therapies, further harmoni-
zation of national regulations and assessment criteria are necessary
as they currently pose a barrier and lead to delays in pediatric drug
developmcnt.11 The renewal of the regulation provides the perfect
opportunity to improve interaction between national CAs and
the EMA also in regard to PIPs in order to avoid that PIPs get ap-
proved by the EMA but not or only partially by the national CAs.
Notably, the number early phase pediatric oncology trials is signifi-
cantly higher in the United States compared with the European
Union.'* Discrepancies between national CA regulatory require-
ments are challenging for sponsors, many of which are located in
the United States resulting in protocol development according to
American regulations but frequently lacking specific aspects re-
quired in European protocols.11 Therefore, a kick-off-meeting at a
CA like the BfArM represents a very good opportunity to harmo-
nize protocol development at an early stage.

Access to novel therapy is particularly important for pediatric
patients with cancer eligible for phase I/II trials, because this pa-
tient population typically has exhausted standard therapy options
to control their deadly disease. An intensified dialogue between
the EMA and national CAs discussing the interpretation of the ac-
ceptable burden under the special circumstances of children with
life-threatening diseases should be encouraged and could also lead
to a less restrictive application of MPA §40.4. Many innovations in
the adult cancer drug development have not been translated into
pediatric early phase clinical trials yet and children should equally
be offered a chance to benefit from new innovative trials in all

.. 10
countries.

SUPPORTING INFORMATION
Supplementary information accompanies this paper on the Clinical
Pharmacology & Therapeutics website (www.cpt-journal.com).

ACKNOWLEDGMENTS
Open Access funding enabled and organized by Projekt DEAL.

CONFLICT OF INTERESTS

C.M.v.T. participated in advisory boards of Novartis and Bayer. O.W.
participated in advisory boards of Novartis, Janssen, BMS, Roche,
Bayer, Astra Zeneca, and DayOne. All other authors declared no
competing interests for this work.

AUTHOR CONTRIBUTIONS

All authors wrote the manuscript and analyzed data. L.B., R.W., M.N.-B.,
C.M.v.T., and O.W. also performed research. L.B., C.M.v.T. and O.W. also
designed the research.

© 2021 The Authors. Clinical Pharmacology & Therapeutics published
by Wiley Periodicals LLC on behalf of American Society for Clinical
Pharmacology and Therapeutics

This is an open access article under the terms of the Creative Commons
Attribution-NonCommercial-NoDerivs License, which permits use and dis-
tribution in any medium, provided the original work is properly cited, the
use is non-commercial and no modifications or adaptations are made.

VOLUME 110 NUMBER 4 | October 2021 | www.cpt-journal.com


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

ARTICLE

11.

12.

13.

14.

15.

CLINICAL PHARMACOLOGY & THERAPEUTICS | VOLUME 110 NUMBER 4 | October 2021

. Vassal, G. et al. Challenges for children and adolescents with

cancer in Europe: the SIOP-Europe agenda. Pediatric Blood Cancer
61, 1551-1557 (2014).

. Siegel, R.L., Miller, K.D., & Jemal, A. Cancer statistics, 2018. CA

A Cancer J. Clinicians 68, 7-30 (2018).

. Pandolfini, C. & Bonati, M. A literature review on off-label drug use

in children. Eur. J. Pediatrics 164, 552-558 (2005).

. Paolucci, P., Jones, K.P., del Carmen Cano Garcinuno, M.,

Catapano, M., lolascon, A. & Ceci, A. Challenges in prescribing
drugs for children with cancer. Lancet Oncol. 9, 176-183 (2008).

. Conroy, S. et al. Survey of unlicensed and off label drug use in paediatric

wards in European countries. British Med. J. 320, 79-82 (2000).

. https://www.itcc-consortium.org
. https://www.itcc-consortium.org/our-structure.php
. Federal Ministry of Justice and Consumer Protection. Medical

Products Act. (2019).

. https://www.gpoh.de/fachgremien-arbeitsfelder/klinische-studien/
. Nesper-Brock, M. et al. Molekulare tumortherapie: Phase-I/Il-

netzwerkstruktur der gesellschaft flr padiatrische onkologie und
héamatologie. Der Onkologe 27(5), 447-457 (2021).

Vassal, G. et al. Creating a unique, multi-stakeholder Paediatric
Oncology Platform to improve drug development for children and
adolescents with cancer. Eur. J. Cancer 51, 218-224 (2015).
Dullweber, F., Riedel, A. & Bohler, S. Genehmigungsantrage flr
padiatrische klinische Studien. Monatsschrift Kinderheilkunde
160, 662-668 (2012).

Rei Bolislis, W. et al. Optimizing pediatric medicine developments in
the European union through pragmatic approaches. Clin. Pharmacol.
Ther. 110, 871-879 (2021).

European Medicines Agency (EMA).10-year Report to the
European Commission: General report on the experience acquired
as a result of the application of the Paediatric Regulation (2016).
CTFG. Recommendations related to contraception and pregnancy
testing in clinical trials, Version 1.1. https://www.hma.eu/filea
dmin/dateien/Human_Medicines/01-About_HMA/Working_Group
s/CTFG/2020_09_HMA_CTFG_Contraception_guidance_Versi
on_1.1_updated.pdf

16.

17.
18.

19.

20.

21.

22.

23.

24.
25.
26.

. European Union. Ethical considerations for clinical trials on

28.

European Commission. Communication from the Commission -
Detailed guidance on the collection, verification and presentation
of adverse event/reaction reports arising from clinical trials on
medicinal products for human use. (2011).

European Parliament. Directive 2001/20/EC of the European
Parliament and of the Council. (2001).

US Department of Health and Human Services. Common
Terminology Criteria for Adverse Events Version 5.0. (2017).
International Conference on Harmonization Guideline
(ICH).Validation of analytical procedures: text and methodology.
Q2 (R1) 1, 5 (2005).

International Conference on Harmonization (ICH) Guideline. Q3A
(R2), Impurities in New Drug Substances. ICH Steering Committee
(2006).

European Commission. EU Guideline to Good Manufacturing
Practice Medicinal Products for Human and Veterinary Use: Annex
13. (2010).

Deutsche Gesellschaft fir Padiatrische Kardiologie und
Angeborene Herzfehler e.V. Tachykarde Herzrhythmusstérungen
im Kindes, Jugend- und jungen Erwachsenenalter. AWMF-Register
Nr. 023/022. (2018).

Ordinance on the implementation of Good Clinical Practice in the
conduct of clinical trials on medicinal products for use in humans
(GCP Ordinance - GCP-V)*. (ed. Federal Ministry of Health and
Social Security, Federal Ministry of Economics and Labour) 6
(2004).

European Parliament and Council. Regulation (EU) No 536/2014
on medicinal products of human use, and repealing Directive
2001/20/EC (2014).

Committee for Human Medicinal Products. Guideline for good
clinical practive E6 (R2). (2016).

EMA. Guideline on Data Monitoring Committees. (2005).

medicinal products conducted with the paediatric population. Eur.
J. Health Law 15, 223-250 (2008).

Grobner, S.N. et al. The landscape of genomic alterations across
childhood cancers. Nature 555, 321-327 (2018).

1037


https://www.itcc-consortium.org
https://www.itcc-consortium.org/our-structure.php
https://www.gpoh.de/fachgremien-arbeitsfelder/klinische-studien/
https://www.hma.eu/fileadmin/dateien/Human_Medicines/01-About_HMA/Working_Groups/CTFG/2020_09_HMA_CTFG_Contraception_guidance_Version_1.1_updated.pdf
https://www.hma.eu/fileadmin/dateien/Human_Medicines/01-About_HMA/Working_Groups/CTFG/2020_09_HMA_CTFG_Contraception_guidance_Version_1.1_updated.pdf
https://www.hma.eu/fileadmin/dateien/Human_Medicines/01-About_HMA/Working_Groups/CTFG/2020_09_HMA_CTFG_Contraception_guidance_Version_1.1_updated.pdf
https://www.hma.eu/fileadmin/dateien/Human_Medicines/01-About_HMA/Working_Groups/CTFG/2020_09_HMA_CTFG_Contraception_guidance_Version_1.1_updated.pdf

