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Abstract

In pediatric clinical research, it is essential to implement ethical and regulatory
requirements, training, and facilities to grant the proper management of speci-
mens, considering that blood sampling may be difficult, the number of specimens
is usually limited, and all efforts should be made to minimize sample volumes. In
the context of the Pediatric Clinical Research Infrastructure Network (PedCRIN)
project, an easy-to-use tool has been developed to guide investigators and spon-
sors in managing specimens and associated data in compliance with the appli-
cable European rules in the context of pediatric clinical trials. Key topics and
research questions to properly manage biosamples and related data in the context
of pediatric trials were identified by PedCRIN partners; the current European
regulatory/ethical and legal resources were searched for and analyzed; the items/
measures/procedures to ensure regulatory compliance of a pediatric trial with
regards to biosamples were defined. A checklist of the key items to be consid-
ered for the management of biological samples in pediatric clinical trials in com-
pliance with the European applicable rules and legislation, was prepared. It is
publicly available on the PedCRIN website https://ecrin.org/projects/pedcrin.
Five different topics were covered: consent and assent; minimizing harm and
maximizing welfare; sampling volume; skills, training and facilities required for
sampling; and long-term storage of biological material. This exercise addressed a
specific need in the field of pediatric research to implement ad hoc procedures for
specimen handling. In fact, specific guidance on the management of biosamples
in pediatrics is not available.

Study Highlights
WHAT IS THE CURRENT KNOWLEDGE ON THE TOPIC?

Internationally agreed guidelines and recommendations on pediatric studies
are available. In addition, specific tools and services on biobanking have been
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developed within existing initiatives, but they do not include any guidance on the
management of biological samples in pediatrics.

WHAT QUESTION DID THIS STUDY ADDRESS?

Can regulatory/legal/ethical recommendations from societies and experts be coa-
lesced to create a comprehensive pediatric-specific tool for biospecimen collec-
tion and management?

WHAT DOES THIS STUDY ADD TO OUR KNOWLEDGE?

The checklist includes specific questions to consider in order to comply with
the specific requirements/qualification/standards exclusive for the pediatric set-
ting. Therefore, a comprehensive list of the available guidance is now available
open-access.

HOW MIGHT THIS CHANGE CLINICAL PHARMACOLOGY OR
TRANSLATIONAL SCIENCE?

Whereas not replacing the existing applicable rules and guidelines, the checklist
will help the investigators, sponsors, and other actors of clinical research to ad-
here to the recommended standards and design and conduct pediatric clinical
trials, specifically in the management of bio-samples. National and/or local rules
should be considered on a case-by-case basis.

INTRODUCTION

Biological samples, like blood, tissue, urine, and saliva
cells are commonly used in biomedical research and their
analyses provide key outputs in clinical trials, regarding
pharmacokinetic (PK), safety, and efficacy of investiga-
tional medicinal products. For example, in pediatrics PK/
pharmacodynamic (PD) analyses, which provide data on
dosing, are mostly performed through blood sampling.'
Consequently, it is essential that specimen collection,
management, storage, and analysis are performed accord-
ing to high standards.?

Moreover, the collection of biosamples, such as blood,
tissues, and nucleic acids, is essential to identify and val-
idate disease-relevant biomarkers that can be used for
diagnosis, prognosis, and predicting drug responses, as
well as for providing new targets for drug development.
Disease-associated biomarkers (i.e., proteins, DNA, RNA,
metabolites, or fatty acids), selectively or differentially
expressed in diseased versus healthy tissues, can help to
detect an illness at very early disease stages and may be
performed during routine examination of patient blood or
tissue specimens.3

Regulatory/legal/ethical considerations surrounding
the collection and use of biospecimens in clinical trials
(consent, assent, and data protection, particularly with re-
spect to long-term storage), training and facilities required
for sample collection and storage*’ are relevant to prop-
erly manage and use biological samples and are critical for
researchers to be aware of.

This is even more crucial in pediatrics consider-
ing that children represent a unique and vulnerable

population in research for whom special considerations
should be made when designing clinical trials involving
biospecimens. The child appears as a “work in prog-
ress”; diseases may be different between adults and
children and some diseases exist in children but not in
adults. Therefore, constantly changing developmental
physiology results in different drug responses and ad-
verse reactions, blood sampling may be difficult, the
number of samples is usually limited, and all the efforts
should be made to minimize sample volumes.® The need
to minimize harm and maximize welfare is a milestone
in pediatric clinical research7’8; therefore, physical and
emotional pain should be prevented as much as possi-
ble while performing procedures to obtain specimens
from children. For this reason, study documents, facili-
ties, and staff expertise required for specimen collection
should comply with a series of requirements aimed at
reducing distress for younger patients.

Another key aspect of research involving human
subjects is informed consent. In pediatric trials, chil-
dren should participate in the informed consent and
assent process according to their age and understand-
ing, receiving age-appropriate information about what
will happen in the study.” ' The EU General Data
Protection Regulation (GDPR)'' with its guidelines'
has endorsed and strengthened the need for informed
consent that is required by the Helsinki Declaration,™
Good Clinical Practice (GCP) guidelines,14 and other
relevant provisions.15 When seeking consent, the use,
storage, and possible future use of material should be
explained. As the research advances, consent for the
subsequent uses of biological material not included in
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the original consent should be obtained before this sec-
ondary use begins.'*

Considering the crucial role of biological samples
and the challenges they raise for researchers planning
and conducting pediatric clinical trials, PedCRIN Work
Package number 3 aimed to develop a tool to support
the management of biosamples and associated data in
the context of pediatric clinical trials. This work was
coordinated by Consorzio per Valutazioni Biologiche
e Farmacologiche (CVBF) - European Network of
Excellence for Pediatric Research (TEDDY) and sup-
ported by Fondazione per la Ricerca Farmacologica
Gianni Benzi onlus (FGB).

Coordinated by ECRIN, the H2020 Pediatric Clinical
Research Infrastructure Network (PedCRIN) project
(Grant Agreement ID 731046) is a research infrastructure
project designed to provide operational services to a hand-
ful of multinational investigator-initiated pediatric trials
and to develop common tools to facilitate the manage-
ment of multinational pediatric trials in Europe, includ-
ing on biosample management (https://ecrin.org/proje
cts/pedcrin). The PedCRIN survey on users' needs among
the pediatric community'® and the related gap analysis'’
showed that specific tools and services on biobanking have
been developed within the Biobanking and BioMolecular
resources Research Infrastructure — European Research
Infrastructure Consortium (BBMRI-ERIC; e.g., Common
service ELSL'® MIABIS [Minimum Information About
Biobank data Sharing]lg); however, no comprehensive
guidance on the management of specimens in pediatrics
exists.

Some guidance is available in the European Union’
and in a very recent US Food and Drug Administration
(FDA) document on neonatal studies* on the need to
minimize the volume of blood samples and implement
ad hoc sampling techniques for PK analyses. There is in-
formation from multiple different organizations, but no
single resource provides a holistic overview. For this rea-
son, an easy-to-use tool has been developed in the context
of PedCRIN project to guide investigators, sponsors and
other research actors involved in pediatric clinical trials
in the management of biological samples and associated
data in compliance with the applicable European rules.

The aim of the work presented here is to show how the
tool was prepared based on consolidated principles in a
sector where any guidance is lacking.

0

METHODS

For the preparation of the tool, the following steps were
undertaken.

ASCPT

TOPIC 1: Consent
and assent

TOPIC 5: Long-

TOPIC 2:
term storage of Minimizing harm
biological and maximizing
material welfare
- Identification of topics and -
research questions
\ /
TOPIC 4: Skills,
training and TOPIC 3:
facilities required Sampling volume
for sampling

FIGURE 1 Five key topics were identified for sample
management.

Identification of topics and research
questions

Using a co-creation approach, PedCRIN partners (CVBF,
Fondazione per la Ricerca Farmacologica Gianni Benzi
onlus, INSERM, ECRIN, and BBMRI-ERIC) were asked to
identify the key topics and research questions to be dealt
with in order to properly manage samples and related
data in the context of pediatric trials. Five key topics were
identified in order (Figure 1). Each key topic included spe-
cific research questions that consider the specific require-
ments/qualification/standards exclusive to the pediatric
setting.

TOPIC 1: Consent and assent

o Which aspects must be detailed in the information
sheet and consent form (e.g., on handling and use of
biological material, including possible storage for fu-
ture uses, measures for data protection, and measures
for data/biological material destruction if the consent is
withdrawn)?

« How and which of this content should be detailed in
the information material for the child and in the assent
form?

« How should samples be handled when the subject
(minor) reaches the age of legal competence to consent?

« If the subject withdraws consent when they reach the
age of legal competence to consent, what will happen to
the biological material already obtained? Can “already
obtained data” prior to withdrawal be used?
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TOPIC 2: Minimizing harm and
maximizing welfare

« How do we deal with the most critical procedures to
get biological material from pediatric patients (e.g.,
repeated sampling and hospitalization, invasive proce-
dures, like venipuncture or tissue biopsy)?

« How can we reduce in particular painful procedures to
get biological material in pediatric clinical trials (e.g.,
using micro-sampling)?

« Which procedures/tools are specific to manage and
measure the level of pain in children?

TOPIC 3: Sampling volume

« What is the maximum volume of blood that is al-
lowed to be withdrawn in pediatric clinical tri-
als (single sampling/repeated sampling for each
population)?

+ Is the use of micro-sampling techniques (e.g., capillary
microsampling, dried blood/plasma spots, and volumet-
ric absorptive microsampling) always recommended in
pediatric clinical trials (e.g., for blood and bone marrow
sampling and biopsy)?

TOPIC 4: Skills, training, and facilities required
for sampling

« What the professional expertise and qualifications are
required for the personnel collecting blood/other bio-
logical material in pediatric clinical trials?

« What are the requirements for facilities for the collec-
tion of blood/other biological material in pediatric clin-
ical trials?

« What are the quality standards for the collection and
management of blood/other biological materials in pe-
diatric clinical trials?

TOPIC 5: Long-term storage of biological
material

« How long can biological samples derived from pediatric
clinical trials be stored for?

« Which aspects should be considered to reuse samples
collected in a pediatric clinical trial?

« Which rules regulate the cross-border transfer of bio-
logical samples (provider's legislation, recipient's legis-
lation, both...)?

Search and analysis of the existing
provisions

For each research question, the following sources were
consulted to identify the provisions ruling the handling of
specimens in pediatric research:

« EudraLex(e.g., Regulations, Directives, Recommendations,
etc.);

« International Conference on Harmonization (ICH)*;

« European Medicines Agency (EMA) guidelines, con-
cept papers, reflection papers, other releases™;

« Council for International Organizations of Medical
Sciences (CIOMS)?*;

« World Health Organization (WHO)®;

« European Committee for Standardization?’;

« International Organization for Standardization.*®

In cases where the above-mentioned sources did not
contemplate any provision for a specific topic or research
question, experts from PedCRIN partners were asked to
provide advice on relevant recommendations or guide-
lines released at national level or from scientific societies/
research consortia.

Preparation of the checklist

A checklist was prepared based on the identified topics
and research questions listed above. The items/measures/
procedures to ensure regulatory compliance of a pediatric
trial with regard to specimens to the European applicable
rules and legislation were listed for the five already identi-
fied topics.

RESULTS

The research team identified the existing guidelines and
recommendations applicable to each research question
topic, including the current European regulatory/ethical
and legal framework (Tables 1-5).

Based on these sources, a checklist describing mea-
sures/procedures for each item in the five identified do-
mains was developed.

For each item/measure/procedure, the user will tick
the box “Yes” if its pediatric clinical trial has implemented
the measure/procedure and noted any necessary actions
for complying with the applicable requirements.

The checklist does not replace the reference rules/
guidelines, but it is intended as a support to design and
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TABLE 1 Consent and assent (Topic 1).

Research question Sentences to be included in the checklist Sources

EC Ethical Recomm. 20177;
GDPRY;
Art 29 WP guidelines'?

Which aspects must be detailed Information to detail:
in the information sheet and « The initial purposes of the processing of samples and data and the
consent form? future purposes (where applicable) and adequate legal basis
a. Handling and use of biological - The conditions applicable to the storage of samples and data
material, including possible « Any relevant conditions governing the use of samples
storage for future uses « The period for which the personal data will be stored, or if that is
not possible, the criteria used to determine that period
« The applicable safeguards (appropriate technical, organizational,
and de-identification measures) to be applied during the storage
period taking into account the nature, scope, and purposes of the
processing or categories of processing
« The transfer policies according to local and national laws
« The recipients/recipient categories of data
« The tools and guarantees regarding the transfer personal data to a
third country (where applicable)
« The right to refuse consent or authorization and to withdraw
consent or authorization at any time

GDPR'}
Art 29 WP guidelines'?

a. Measures for data protection « The identity and contact details of the data controller

« Purpose

« Legal basis

« The type of data and of planned de-identification measures (e.g.,
pseudonymization, encryption)

« The contact details of the data protection officer (if applicable)

« The right to request access to data

« The right to data portability, as applicable

» The right to lodge a complaint with a supervisory authority

« The right to rectification or erasure of personal data or restriction
of processing concerning the data subject

« The existence of automated decision making (if any)

a. Measures for data/biological « Data processing actions must stop and data not fully anonymized CIOMS/WHO 2016
material destruction if the (i.e., personal data and biological samples, cannot be further used) GDPRY;
consent is withdrawn « All operations based on consent and done before the withdrawal of ~ Art 29 WP guidelines'%;

consent remain lawful Recomm. CM/Rec (2016)6%
« The person who has withdrawn consent has the right to have
the samples and associated data either destroyed or anonymized,

according to the provisions specified in the original consent

How and which of this content Children should receive separate information material appropriate EC Ethical Recomm. 2017’;

should be detailed in the for their maturity and age (drawings, pictures, cartoons, and GDPR',;
information material for the computer programs). Among the items recommended to be Art 29 WP guidelines'?
child and in the assent form? covered: “What will happen to any samples taken from my body?,”

“for which purpose will these samples be taken?” and where

applicable for patients >10years, “Will any genetic tests be done?”

If the subject withdraws consent ~ The consent given by the parent(s)/legal representative for the GDPR',;

when they reach the age of processing of personal data of the child expires once the subject Art 29 WP guidelines'?;
legal competence to consent, reaches the legal age of consent. Consent could be confirmed, Recomm. CM/Rec
what will happen to the modified, or withdrawn. From that day forward, the controller (2016)6%;

biological material already

must inform the subject about these possibilities and should

Regulation (EU) 536/2014°

collected? obtain valid consent from the subject him/herself

If he/she does not take any action, consent given by the parent(s)/
legal representatives remains valid

If the subject withdraws consent, samples and associated data must

be destroyed or anonymized

Abbreviations: CIOMS, Council for International Organizations of Medical Sciences; GDPR, General Data Protection Regulation; WHO, World Health
Organization.
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conduct pediatric clinical trials. Moreover, national and/
or local rules should be considered on a case-by-case basis.

TOPIC 1: Consent and assent

A series of EU provisions>”'*'%? rule the information to
be detailed in the information sheet, consent, and assent
forms.

Information concerning the biosamples management
(handling, use, storage, data protection, and destruction if
consent is withdrawn and reconsenting on reaching legal
age) must be detailed clearly in the information sheet and
consent form. Table 1 shows the list of points to be con-
sidered. They are intended to be customized according to
the patient age and understanding, as shown in a recently
published guide on informed consent and assent in pedi-
atric trials in Europe.'”

TABLE 2 Minimizing harm and maximizing welfare: technical, ethical, and methodological measures (Topic 2).

Research question

How to deal with the most critical
procedures to get biological material
from pediatric patients (e.g., repeated

Sentences to be included in the checklist

Physical and emotional pain are prevented and minimized
as much as possible, and effectively treated when
unavoidable. More in detail:

Sources

EC Ethical Recomm. 2017’;
Regulation (EU) 536/2014°

sampling, hospitalization, invasive « Painful procedures are minimized
procedures, like venipuncture or tissue ~ « Risk threshold, degree of distress and number of attempts

biopsy)?
in the protocol

to take a blood sample and failure escalation are defined

« Risk threshold, degree of distress, and physical pain are

constantly monitored
Effective treatment of pain is administered and reviewed

regularly

How to reduce in particular painful » Using size—/age-appropriate assays, material and devices
Using validated noninvasive procedures

in pediatric clinical trials (e.g., using « Making sure to use a needle of the appropriate size
Coordinating timing of sampling to avoid repeated

procedures to get biological material

micro-sampling)?
withdrawals

EC Ethical Recomm. 2017’;
WHO guideline on
phlebotomy 2010

Possibly treating physical pain and discomfort intensity

according to guidelines, particularly in children who
cannot express it verbally

« Minimizing pain and distress as appropriate (e.g., by
using anesthetic plasters or sampling from indwelling
catheters), in particular where repeated sampling is

necessary

» Using methods such as population approaches and sparse
sampling for pharmacokinetic data, in order to reduce the
number of blood samples in each child

Which procedures/tools are specific to
manage and measure the level of pain
in children?

pain scales

Starting at about age 3 or 4 years, children can reliably use

SickKids tools 20092

If a child is not capable of self-reporting because of their age

or condition, healthcare providers will use behavioral
and composite measures

« Pain diary

Pediatric Pain Questionnaire

« Behavioral assessment methods (e.g., Faces, Legs,
Activity, Cry, Consolability - FLACC - scale)
« Self-report measures (self-report scales, visual analogue or

faces scales)

« Postoperative and critical care assessment scales (i.e.,
CHEOPS, FLACC scale, COMFORT scale, and PPPM)

« Composite measures, which consider a child's behavior as
well as the context and possible symptoms of pain

Abbreviation: PPQ, Pediatric Pain Questionnaire.
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TOPIC 2: Minimizing harm and
maximizing welfare

Infants and children are particularly vulnerable to pain. If
unmanaged, children between the ages of 5 and 10 could
experience short- and long-term physiological, psycho-
logical, and emotional consequences following a bad nee-
dle experience.” Therefore, physical and emotional pain
should be prevented and minimized as much as possible,
constantly monitored,”” and effectively treated when una-
voidable. For example, painful procedures can be eased by
using size—/age-appropriate devices.*! Appropriate guide-
lines, techniques, and procedures should be followed for
children who cannot express themselves.”**

Starting at about age 3 or 4years, children can reliably
use pain scales. Alternatively, healthcare providers should
consider using behavioral composite measures.*”* All
points to be considered are shown in Table 2.

TOPIC 3: Sampling volume

Micro-volumes and micro-assays should be used for
blood and tissue assays or developed when not available.
Likewise, if micro-assays are not applied, then it should be
justified in the protocol.” Per individual, the study-related
blood loss should not exceed 3% of the total blood volume
over a period of 4weeks and should not exceed 1% at any
single time. The total volume of blood is estimated at 80—
90 mL/kg body weight with, 3% being 2.4 mL blood per kg
body weight. Table 1 of the EC Recommendations 2017 de-
tail the maximum allowable research-related blood sample
volumes.” All points to be considered are shown in Table 3.

TOPIC 4: Skills, training, and facilities
required for sampling

Pediatric trials should comply with the same quality stand-
ards as those of the adults to collect blood and other bio-
logical materials.'***** The only specific provision was on
blood sampling (need for demonstrated proficiency on the
specific methods used and for experienced/trained phle-
botomist for venipuncture).! No specific requirement
was found for the other biological materials. Table 4 pro-
vides an example of a checklist of points to be considered.

TOPIC 5: Long-term storage of biological
material

Provisions for the storage of biological material for fu-
ture use and for the possible cross-border transfer of

ASCPT

specimens™ %2> are not specific to pediatric tri-

als. This means that those applicable for adult trials
should also be followed also for pediatrics, as detailed
in Table 5.

Material should not be stored for longer than is nec-
essary. The duration of storage for biosamples should
be specified in the consent. If consent has not been
given for retention beyond the end date of the study, the
material should be destroyed upon completion of that
study.'™*

The patient concerned should be provided with com-
prehensible information, as mentioned above (topic 1).
Sponsors should check with the local regulatory author-
ities and ethics committees if any change in purpose of
a collection should be subject to an independent exam-
ination and if appropriate consent or authorization is
required.

DISCUSSION

In pediatric clinical research, it is essential that the col-
lection, management, storage, and analysis of specimens
are performed according to high standards.? Study docu-
ments, facilities, and staff expertise required for biological
samples collection should comply with a series of ethical
and regulatory requirements be sourced from different
provisions, not limited to GCP.*® Furthermore, specific
guidance on the management of biosamples in pediatrics
is not available. The creation of the checklist presented in
this work fills a current need for sponsors and researchers
to implement ad hoc procedures for specimen handling
in pediatric research and their possible successful imple-
mentation in clinical studies.*” In fact, such a checklist
was built aggregating all available existing resources and
using expert opinion to fill in any gap.

Our work identified specific measures and procedures
to be applied to five topics: consent and assent; minimiz-
ing harm and maximizing welfare; sampling volume;
skills, training, and facilities required for sampling; and
the long-term storage of biological material. Some of these
measures and procedures are specific to pediatric studies:
content of the assent material, possibility to withdraw pa-
rental consent once the subject reaches the age of legal
maturity and the related consequences for the handling of
collected biospecimens, procedures and facilities to with-
draw blood samples and to measure the level of pain and
expertise for venipuncture in pediatrics.

On the other hand, we found other measures that are
not pediatric-specific but should be sourced from adult
ones: contents for informed consent material (handling
and use of biological material, including possible storage
for future uses), measures for data protection and data/


https://ec.europa.eu/health/sites/health/files/files/eudralex/vol-10/2017_09_18_ethical_consid_ct_with_minors.pdf

804 |

GIANNUZZI ET AL.

ASCPT

TABLE 3 Sampling volume (Topic 3).

Research question

What is the maximum volume of blood
that is allowed in pediatric clinical
trials (single sampling/repeated
sampling for each population)?

Is the use of blood micro-sampling
techniques always recommended in
pediatric clinical trials (e.g., for blood
and bone marrow sampling, biopsy)?

Sentences to be included in the

checklist Sources

Per individual, the study-related blood loss ~ EC Ethical Recomm. 2017,” including Table 1
(including any losses in the maneuver)
should not exceed 3% of the total blood
volume over a period of 4 weeks, and
should not exceed 1% at any single time.
The total volume of blood is estimated
at 80-90 mL/kg body weight; 3% is
2.4 mL blood per kg body weight
Table 1 of the EC Recommendations
2017 shows the maximum allowable

research-related blood sample volumes

Micro-volumes and micro-assays should EC Ethical Recomm. 2017’
be used for blood and tissue assays
or developed when not available. In
particular:

« Micro-sampling allows to use low

sample volume (<50 pL plasma or serum)

« Micro-methods on dry spots and
scavenged blood remnants should be
used whenever possible, because they
reduce trial-related blood loss

Not using micro-assays should be justified

in the protocol

biological material destruction if the consent is with-
drawn, quality standards of medical/laboratory/techni-
cal procedures/tests to collect biological material other
than blood, the duration of biospecimens storage, and
the requirements for possible cross-border transfer of
specimens.

Further insight may be needed to check whether these
areas need further pediatric-specific regulatory guidance
and should take into account any age-related differences.

Therefore, even if the majority of samples collected on
a pediatric clinical trial is blood, other samples, including
biopsies, require unique skills to collect. However, we did
not find any specific requirements for pediatric trials, as
the only reference on expertise and facilities for sample
collection was found in a WHO guideline on phlebotomy
from 2010.>!

This exercise confirmed that a unique source cannot
cover all of the key aspects to be considered while plan-
ning and conducting a pediatric clinical study that fore-
sees the collection of biosamples. The most relevant and
complete provisions released in the European Union is
Ethical Recommendations,” which is able to cover most
of the necessary requirements. In fact, this document
contains specific requirements on informed consent
and assent, measures to minimize harm and the use of
minimal volumes for blood sampling; in contrast, these
recommendations do not provide any specific provision

on the long-term storage of biological material. This
issue is rather dealt by the EU Recommendations on
research on biological materials of human origin® and
other documents released at the European Union**
and national® levels. GDPR' and related guidelines
remain the main reference for data processing in the
European Union.

In this way, our work does fill a gap in the pediatric-
specific guidance. The tool presented in this work was
developed to help investigators, sponsors, and other re-
search actors involved in pediatric clinical trials in this
effort. It is publicly available on the PedCRIN website
https://ecrin.org/projects/pedcrin. The checklist rep-
resents an easy-to-use document to verify that all key
aspects are taken into consideration to properly manage
samples and collect and store data in the context of pedi-
atric trials on the basis of the European applicable rules
and legislation. It is intended to be used during the plan-
ning and set up of pediatric trials, including the prepa-
ration of the protocol and related documents as well as
material for informed consent and assent, to properly
address all the relevant topics and requirements as well
as during the trial to check whether the foreseen provi-
sions are complied with.

The tool was built in the context of academic research,
because PedCRIN aims to develop capacity for the man-
agement of multinational pediatric non-commercial
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TABLE 4 Skills, training, and facilities required for sampling (Topic 4).

Research question

What the professional expertise and
qualifications are required for the
personnel collecting blood/other
biological material in pediatric
clinical trials?

What are the requirements for facilities
for the collection of blood/other
biological material in pediatric
clinical trials?

What are the quality standards for the
collection and management of blood/
other biological materials in pediatric
clinical trials?

Sentences to be included in the checklist

Demonstrated proficiency on the specific
methods used (e.g., sampling, venous, arterial,
and capillary blood sampling)

Venipuncture requires an experienced and
trained phlebotomist. If a trained phlebotomist
is not available, the physician may need to draw
the specimen.

Facilities appropriate to childcare to minimize
pain, discomfort, and fear

Trial hosted in a familiar environment -
including appropriate furniture, toys, activities,
and where appropriate, school attendance

In inpatient areas and wards with curtain at the
patient's bedside, close the bed, to offer privacy
and ensure that blood sampling is done in a
private and clean manner

A dedicated phlebotomy small workplace in an
outpatient department or clinic

Children concerns addressed by skilled
personnel

Pediatric trials should comply with the same

quality standards as adult ones. Before the
trial starts, documents on certification or
accreditation or quality control of medical/
laboratory/technical procedures/tests should
be provided, appropriately documented, and
traceable and be publicly available

European and International standards

recommending standardized processes for the
handling, documentation, and processing of
various human specimen types, intended for
molecular in vitro diagnostic purposes (i.e.,
FFPE Tissue, Snap Frozen Tissue, Venous
Whole Blood, and Serum/Plasma and Urine
for the intended purpose of isolating various
profiles of molecules during the pre-analytical
phase). The following Technical Standards
(TS) are available at cen.eu or iso.org: ISO
20387:2018, CEN/TS 16826-1:2015, CEN/TS
16826-2:2015; CEN/TS 16827-1:2015, CEN/TS
16827-2:2015, CEN/TS 16827-3:2015, CEN/TS
16835-1:2015, CEN/TS 16835-2:2015, CEN/TS
16835-3:2015, CEN/TS 16945:2016.

BBMRI-ERIC complementary self-assessment

checklists (Self-Assessment Surveys) can be
used to verify compliance with the standard
requirements: http://www.bbmri-eric.eu/servi
ces/self-assessment-survey/

The collection, processing, shipment, storage

and analyses of biological samples should be
standardized

Use of the correct gauge of hypodermic needle to

prevent hemolysis or abnormal results

Sources

WHO guideline on phlebotomy 2010

EC Ethical Recomm. 2017’;
WHO guideline on phlebotomy 2010*"

WHO guideline on phlebotomy 2010*;
ICH-GCP';

ISO 20387:2018™%;

CEN guidelines.>**

Abbreviations: ICH-GCP, International Conference on Harmonization-Good Clinical Practice; WHO, World Health Organization.


http://iso.org
http://www.bbmri-eric.eu/services/self-assessment-survey/
http://www.bbmri-eric.eu/services/self-assessment-survey/

806 |

GIANNUZZI ET AL.

ASCPT

TABLE 5 Long-term storage of biological material (Topic 5).

Research question

How long can biological samples
derived from pediatric clinicals trial
be stored for?

Which aspects should be considered to
reuse samples collected in a pediatric
clinical trial?

Which rules regulate the cross-border
transfer of biological samples
(provider's legislation, recipient's
legislation, both...)?

Sentences to be included in the checklist

Material should not be stored for longer than is
necessary (i.e., if consent has not been given
for retention beyond the end date of a specified
research project, then the material should be
destroyed on completion of that project)

The duration of storage for biosamples may vary
between 24 h up to 30years, depending on
local regulations, sample type, and available
storage conditions. The storage period should be
specified in the donor consent

In general, biological material to be used for future
research should be stored in a structured
manner (i.e., organized and stored according
to a predefined format and to the relevant
requirements)

The patient concerned should be provided with
comprehensible information as mentioned above
(topic 1)

Sponsors should check with the local regulatory
authorities and ethics committees if any change
of purpose of a collection should be subject to
an independent examination and if appropriate
consent or authorization is required. Compliance
with GDPR should be checked as well

No specific requirements for pediatric trials are

available. Points to consider are:

« Ensure that the appropriate safety and
confidentiality conditions are put in place and
that the transfer is in accordance with the original
consent

« Comply with the regulatory and legal framework
in force in the country regarding the transfer and
protection of biospecimens and personal data

« Apply de-identification measures

« Divide samples from associated data

« Transfer biological material only to a country
where an appropriate level of protection is
either ensured by the law or by legally binding
and enforceable instruments adopted and
implemented by the parties involved in the
transfer for future research activities

« Putin place a data sharing and material transfer
agreement between the provider of the biological
material and related data and the recipient.
Appropriate consent or authorization, including
any relevant restriction should be included in the
agreement

Sources

GDPR',;
Irish Council for Bioethics Recomm®*

GDPR';

Art 29 WP guidelines'?;
Recomm. CM/Rec (2016)6%;
DH-BIO/INF Recomm. 2015

GDPRY;

Recomm. CM/Rec (2016)6%;

Directive 2004/23/EC?;

COM (2016)223 - Implementation of
Directives 2004/23/EC, 2006/17/
EC and 2006/86/EC.*°

3

Abbreviations: EC, European Commission; GDPR, General Data Protection Regulation.

clinical trials. However, the tool could also be useful for
commercial trials and we can expect the pharmaceutical
industry to use this checklist.

The limits of this instrument are correlated with the
challenges encountered to standardize the retrieved infor-
mation where we found no pediatric-specific provision.

The checklist on biosamples management for pediatric
trials was included in a project deliverable and published
as freely available."’

Therefore, this tool can be directly used in pediatric
research because it is a comprehensive checklist specifi-
cally dealing with pediatric themes. The methods used to
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prepare such a tool demonstrate the feasibility of creating
an “expert guide” on the basis of consolidated principles
in a sector where guidance is lacking.

Such specific tools and services are necessary to con-
duct pediatric studies. Considering the continuous ad-
vancing of science and innovation in the biomedical
research field and the resulting continuous updates in
the regulatory and ethics field, such an instrument would
need periodical updates. For example, new methods for
collecting informed consent and assent or their updates
(e.g., digital consent and assent), for collecting blood sam-
ples or other types of biological material, possibly reduc-
ing pain, discomfort, and distress, could be discovered and
implemented.

Important input may derive from the actions and ini-
tiatives undertaken by the EMA's Innovation Task Force
(ITF) and the pharmaceutical strategy for Europe,”® which
support the uptake of innovative methods in clinical trials
and more generally in the development of medicines.

Pediatric networks, such as c4c (conect4children, a
large collaborative European network aimed at facilitat-
ing the development of new drugs and other therapies for
the entire pediatric population), TEDDY, speciality pedi-
atric networks and the other members of the European
Network of Pediatric Research at the European Medicines
Agency (Enpr-EMA), as well as pan-European Research
Infrastructures such as ECRIN, BBMRI, and EPTRI, could
contribute to such updates.
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