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Abstract

Evidence-based medicine relies on appropriately designed, conducted and reported clinical trials (CTs) to provide
the best proofs of efficacy and safety for pharmacological and non-pharmacological treatments. Modern clinical
research features high complexity and requires a high workload for the management of trials-related activities,
often hampering physicians’ participation to clinical trials. Dealing with children in clinical research adds complexity:
rare diseases, parents or legal guardian reluctance to engage and recruitment difficulties are major reasons of
pediatric trials failure.
However, because in pediatrics many treatments are prescribed off-label or are lacking, well-designed clinical trials
are particularly needed. Clinical Trial Units (CTUs) are indeed an important asset in the implementation of clinical
trials, but their support to investigators is limited to administrative and non-clinical tasks. In this paper we present
the model of the Investigational Clinical Center (ICC) of the Bambino Gesù Children’s Hospital in Rome. The ICC
includes clinicians supporting the Principal Investigators for clinical management of enrolled patients in compliance
of Good Clinical Practice, the legal framework of Clinical Trials. Furthermore, we present 10 years’ experience in
pediatric clinical trials and how it has been affected in 2020 by the COVID-19 pandemic. The activity of the ICC has
been evaluated according to specific metrics of performance. The ICC model offers a complete support, helping
investigators, patients and their families to overcome majority of barriers linked to clinical research, even in time of
pandemic. We propose this organization as an innovative model for total-supportive and patient-centered clinical
trial implementation.

Keywords: Clinical trial unit, Trial implementation, Trial management, Research staff, Pediatric clinical research,
Pediatrics

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: giuseppe.pontrelli@opbg.net
1Academic Department of Pediatrics (DPUO), Clinical Trial Center, Bambino
Gesù Children’s Hospital, IRCCS, Rome, Italy
Full list of author information is available at the end of the article

Pontrelli et al. Italian Journal of Pediatrics          (2021) 47:156 
https://doi.org/10.1186/s13052-021-01099-0

http://crossmark.crossref.org/dialog/?doi=10.1186/s13052-021-01099-0&domain=pdf
http://orcid.org/0000-0001-7831-8383
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:giuseppe.pontrelli@opbg.net


Clinical trials (CTs), when appropriately designed, con-
ducted and reported, provide the best evidence of effi-
cacy and safety for pharmacological and non-
pharmacological treatments, but are increasingly expen-
sive, complex, and need highly specialized competencies.
Trials are particularly lacking in children: in this popu-

lation evidence of safety and efficacy of drugs is scarce,
and off-label prescription is a common practice, with po-
tential issues for patients’ safety [1]. Trials in children
aim to determine appropriate dosage for different age
groups, which feature large variability in pharmacokinet-
ics and pharmacodynamics [2]. Developing and conduct-
ing pediatric trials poses also important challenges for
specific regulatory and ethical aspects, including specific
risk/benefit assessment, provision of parental informed
consent and age-appropriate children assent [3].
Principal Investigators (PIs) and their close collabora-

tors dealing with pediatric trials are often chosen by
Sponsors mainly for their specialized clinical compe-
tence and for their access to the population for which
the clinical trial is designed.
Performing pediatric trials involves important burdens

in terms of time for non-clinical and clinical activities. It
requires specific knowledge and multidisciplinary com-
petences in terms of regulatory, ethic and scientific ex-
pertise, which may represent a barrier for clinicians busy
with routine clinical duties. Indeed, clinicians are often
not willing to participate in clinical trials due to many
related complexities and burdens. In a survey conducted
among American pediatricians, the training of the site
staff in clinical research procedures resulted as one of
the main barriers for participating in a trial [4]. More-
over, lack of time due to daily clinical care is also regu-
larly reported as a significant obstacle restraining
physicians from participating in clinical research [5].
Clinical Trial Units (CTUs) have been established in

the last decades, including study coordinators, data man-
agers, statisticians and personnel who help clinicians in
performing administrative activities. CTU assistance
does surely improve trials implementation and manage-
ment, but it does not address all the barriers to partici-
pation of clinicians in trials, leaving all the clinical tasks
to PIs and their close collaborators [6].
Indeed, different models have been adopted for the

implementation of clinical trials:

� Standard Clinical Trial Site: trials conducted in
hospital wards, PI and Sub-Investigators not sup-
ported in any of the trial activities;

� Supported Clinical Trial Site: a CTU supports PI
and Sub-Investigators in administrative and non-
clinical activities;

� Investigational Clinical Centre: PI and Sub-
Investigators are totally supported not only in

administrative activities, but also in clinical duties by
physicians, nurses fully dedicated to trials.

We present in Fig. 1 a scheme of the evolution of
organization models of clinical research, with the pros
and cons of each model.
Investigators and study nurses are key figures for all

clinical trials, as they perform clinical tasks required by
the protocol and assess the safety and the efficacy of the
investigational treatment, the permanence of a patient in
a trial, the severity and causality of adverse events (AEs).
These duties, together with many other barriers associ-
ated to the growing complexity of trials procedures, and
the lack of time due to standard clinical obligations,
hamper the participation of clinicians to clinical trials,
ultimately slowing down clinical research [5].
The “Centro Trials” of Bambino Gesù Children’s Hos-

pital, is an archetype of Investigational Clinical Center
(ICC). The ICC is led by a core team of clinicians, who
support PIs and specialist sub investigators in conduct-
ing the trials and helping in the clinical management of
the trial subjects. In this model, the investigators are
supported by ICC’s physicians and nurses, who are
confident with the clinical duties common to all trials,
such as timely AEs and SAEs report with causality as-
sessment, randomization, blinded drug administration
and compliance.
Study coordinators support the start-up process,

organize visits procedures, complete case report forms
(CRFs) with trial patients’ data and help sponsor dele-
gated clinical research assistants (CRA) in their monitor-
ing visits at the IC. Furthermore, they work closely with
clinical staff, providing timely information about trial’s
required data.
All ICC’s personnel are trained in Good Clinical Prac-

tices (GCP) and take part in feasibility visits and site ini-
tiation visits (SIVs). They act also as trainers to PIs and
their entourage for GCP and trial procedures, organize
annual GCP courses for Hospital and external investiga-
tors and ultimately promote a Hospital-wide clinical re-
search culture. Moreover, the ICC personnel offers their
methodological services to various stakeholders (includ-
ing independent researchers and drug companies), sup-
porting not only the conduction but also the design and
development of profit and no-profit clinical trials.
The ICC features its own dedicated spaces, providing

investigators with an efficient infrastructure to recruit,
perform and manage clinical trials, far from the crowd
of clinical wards and ambulatories. Those spaces include
dedicated rooms for medical visits, drug infusions, moni-
toring visits, archive, and a samples’ processing room
with regularly monitored equipment (centrifuge and
freezers) according to the requirements of Good Clinical
Practices.
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In scientific literature, there is a paucity of relevant
publications regarding performance indicators of trial
implementation [7]. We produced a list of metrics that
could fit our purpose to properly assess the performance
of organizations deputed to the implementation of clin-
ical trials. This list also includes some metrics used in
the internal ISO procedures.
We divided the metrics of performance in three main

distinct areas, considering:

1. Overall activity:
a. number of new opened trials per year;
b. number of active trials per year.

2. Recruitment and retention:
a. ratio of final number of enrolled patients over

expected as stated in the contract agreement
per year;

b. dropout ratio (% of patients that prematurely
ended their study participation after enrolment
for own decision or protocol deviation) on the
total of randomized patients per year.

3. Protocol Compliance:

a. percentage of randomized patients with at least
one protocol violation.

The ICC of the Bambino Gesù Children’s Hospital
showed a positive trend in the overall activity metrics: in
the period from January 2010 and December 2020 the
number of opened studies amounted to 211. The num-
ber of active studies per year from 2010 and 2020 in-
creased almost constantly, moving from 18 active studies
in 2010 to 104 active studies at the end of 2020. The
number of new opened trials per year ranged from a
minimum of 10 to a maximum of 31. The recruitment
and retention metrics are of relevant importance, as the
enrolment phase is particularly critical in pediatric trials.
The average ratio of final number of enrolled patients
over the expected per year was 74% (Fig. 2). The drop-
out ratio per year in the 2010–2020 period ranged from
a minimum of 0% in 2015 to a maximum of 14.3% in
2016, for a total of 34 dropouts, mostly due of percep-
tion of lack of drug efficacy or consent withdrawal. The
percentage of patients with protocol violations
amounted to 0%.

Fig. 1 Organization models of clinical research. Pros and cons
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The ICC supports studies for investigational drugs in
different phases of development (also Phase I), and many
different therapeutic areas (see Supplementary Material
S1), but not in oncology, for which there is a dedicated
trial center at the Bambino Gesù Children’s Hospital.
However, it should be highlighted how not only clini-

cians benefit from the ICC support: first of all, it guaran-
tees children a safe and reliable administration of
experimental drugs in a caring and dedicated environ-
ment. ICC clinical personnel only deal with patients re-
cruited in clinical trials, ensuring that a greater attention
is paid to each one of them. Moreover, it provides a pri-
vate place where parents and children can relate with
clinicians and share their experience with other families
or patients. This is important to make them feel com-
fortable, facilitating the building of trust between clini-
cians and families. Doctor-child and doctor-parent
relationships are indeed essential in pediatric research,
as the parents’ willingness to enroll their children in a
clinical trial depends on the benefits and risks of the trial
perceived during presentation of the study and informed
consent and assent acquisition [8]. One of the main
problems related to pediatric clinical trials’ failure is the
difficulty in enrolling subjects, which often leads to is-
sues in the trials completion [9].
During 2020, the SARS-CoV-2 pandemic determined

the rise of a great number of new challenges in clinical

trials implementation, related with the procedures to
prevent the spread of the novel virus. Drug regulatory
agencies including EMA, FDA and the Italian drug regu-
latory agency AIFA released guidelines for new and on-
going trials during COVID-19 public health emergency,
helping CTs opening and conduction in a circumstance
which gave additional burdens and hurdles for the inves-
tigators to overcome. Patients could not always come to
attend the study visits at the site, each individual was
scheduled at exact time in order to avoid crowd, rooms
were sanitized after each visit, patients and guardians
were asked to wear facial masks, safety telephone screen-
ing with body temperature assessed were performed the
day before visit. According to the regulatory agencies’
recommendations, the visits at the clinical site, when
possible, were replaced with phone calls and investiga-
tional drug was sent directly from the hospital pharmacy
to the patient’s home. Monitoring visits were performed
in remote modality, with supplemental activities of ICC
study coordinators. In the case of update calls, the pro-
cedure was carried out without further authorization,
while in the case of video calls that required Source Data
Verification (SDV), the sponsor had to request prior
authorization to the Institutional Data Protection
Officer.
Despite these additional hurdles, the structure of ICC

succeeded to maintain its activities, and assured

Fig. 2 Principal indicators of ICC activity, 2010-2020
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continuity in clinical assistance to his patients. Only one
dropout and no protocol violations occurred in 2020.
Moreover, 23 new studies were started in this year.
ICC of the Bambino Gesù Children’s Hospital contrib-

uted to provide evidence for the approval of some of the
most relevant drugs recently approved in the pediatric
population, such for the treatment of rare diseases, in-
cluding Cystic Fibrosis, Duchenne Muscular Dystrophy,
Batten disease and Spinal Muscular Atrophy (Table 1).
To address the difficulties in the design and conduct

of paediatric clinical trials, there is the need of trained
and specialized centres, and collaborative international
network, like the Collaborative Network for European
Clinical Trials for Children (conect4children, c4c) in
Europe, or national networks [10].. The ICC of the Bam-
bino Gesù Children’s Hospital is one of the founding
members of INCiPiT (Italian Network for Pediatric Clin-
ical Trials), a no-profit Consortium composed by the
main Italian children’s hospitals, the largest departments
of pediatrics as well as national and International
pediatric therapeutic networks, like c4c, coordinated by
Italian institutions. The scope of INCiPiT is to foster
high-quality research on drugs in children in Italy; IN-
CiPiT aims to support the planning, conduction and

completion of all types of clinical studies in the pediatric
population, by providing expertise and coordinating lo-
gistical support to academic investigators as well as to
pharmaceutical industries and contract research
organizations.
In conclusion it has been highlighted how CTUs pro-

vide an important assistance but are not exhaustive and
cannot address many barriers and issues related to clin-
ical research [7]. The implementation of a new model in
a heterogeneous international context, and with the need
of a culture of innovation, specialized human resources
and initial investments, can be challenging, but in our
opinion, the ICC represents an improved model for clin-
ical trials management, providing complete support to
both investigators and patients, and could be a sound
answer to the needs of clinical research.
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