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Abstract

Background: Pediatric clinical research, especially in rare diseases, faces persistent challengesincluding the identification and
recruitment of eligible patients, assessing protocol feasibility, and ensuring efficient trial execution. Theseissues are compounded
by small, age-stratified populations and fragmented clinical data. Real-world data (RWD), especially when drawn from el ectronic
health records (EHRS), present an opportunity to support innovative trial designs, such as rea-world comparator arms and
postmarketing surveillance. However, realizing this potential depends on the routine availability of structured, reusable clinical
data

Objective: This proof-of-concept study aimed to assessthe availability and structure of routine clinical datain European pediatric
hospitals, focusing on data elementsrelevant for usein comparator arms and postmarketing surveillance studies. The study focused
on 2 disease areas—neurofibromatosis (NF) and atopic dermatitis (A D)—as examples of rare and common conditionsin children,
respectively.

Methods: Aninventory of 113 high-value clinical data items was devel oped based on expert analysis of clinical protocols for
NF, AD, and safety studies. Theseitemswere included in astructured web-based survey disseminated through the connect4children
(c4c) National Hub network, reaching sites across. Europe. Respondents were asked to indicate how each dataitem is collected
and stored: in structured/coded EHR fields, as free text, in external systems, or on paper.

Results: Survey responses from 24 hospitals across 11 European countries revealed considerable variability in how data are
captured and stored. While many general clinical and drug safety data elements—such as demographics, vital signs, and medication
use—were often collected in structured formats, disease-specific and contextual variables were frequently captured as free text
or not documented in a standardized way. For example, structured data capture was more prevalent for basic demographic and
safety-related variables, whereas only a minority of sites recorded key disease-specific clinical details in a structured form.
Lifestyle and family history data were among the least consistently documented. These gaps in structured data entry reduce the
immediate reusability of EHR data for secondary research purposes.

Conclusions: Thisstudy highlights gaps in the structured documentation of pediatric clinical data across European sites. While
the routine collection of many variables is promising, the lack of structured and coded formats poses a barrier to reusing these
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datafor observational studies or comparator arms. As afirst step toward the broader integration of RWD into pediatric research,
this study demonstratesthe feasibility of ng EHR data availability and setsthe stage for future scaling across more diseases

and sites.

(J Med Internet Res 2025;27:€72573) doi: 10.2196/72573
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Introduction

A mgjor challenge to the conduct of pediatric clinical trialsis
finding eligible patients in sufficient numbers to make a
proposed trial viable. Further challenges exist in trial planning
and feasibility. This is especiadly the case in rare disease
research, which presents unique challenges in the context of
pediatric studies.

The classical patient recruitment pipeline includes sending
candidate eligibility criteriato the sites of known investigators
in a disease area for them to estimate the number of likely
eligible patients. This helps confirm that the criteria will lead
to a viable trial (protocol feasibility) and indicates the likely
distribution of recruitable patients and therefore which sites
might be most appropriateto includein the study (site selection).

Today, real-world data (RWD) are recognized as an important
source of information not only for public health purposes but
also for scientific heath research. As an alternative or
complementary to the traditional clinical research setting, such
asclinical trias, evidence generated in thereal world contributes
to a better understanding of diseases and the life cycle of
medicines. RWD collected both retrospectively and
prospectively and included in el ectronic health records (EHRS),
registries, claims, and prescription data can provide a wide
spectrum of evidence [1]. The collection of heath data
represents an opportunity to gather evidence in a field where
data are scarce, heterogeneous, and dispersed across
countries—factors that make traditional clinical research
difficult and lengthy.

Despite the advanced adoption of EHR systems, many of these
patient estimates are made based on expert judgment and
simplistic chart reviews and are therefore prone to errors [2].
They can be over or underestimated, and there might be patients
who are eligible but who were not identified during recruitment
and so are never invited to participate.

The drawback of launching astudy that might not recruit enough
patients can bring many challenges, the study may fail or face
significant delays—resulting in further delays in treatment
accessfor children. Rare disease populations present a particular
challengein termsof trial recruitment, with 32% of trialsciting
the lack of patient accrual asthe reason for trial noncompletion
[3]. Alternatively, the trial protocol may need to be amended
to modify those criteria and enlarge the candidate pool of
eligible patients and sites, which carries a significant expense
and ismore challenging with small populations such as pediatric
patients[4,5]. Thisisasoimpractical in pediatric studies, which
tend to have smaller, age-stratified populations, especialy in
rare diseases. Some sites might rarely or never recruit a patient
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for a study, which also presents an avoidable cost in site
preparation.

There has been important multinational research over the past
15 yearsthat demonstrated the added value of utilizing hospital
EHRsto predict eligible patient numbers more accurately, with
consequent trial efficiency and cost benefits, without prejudicing
the confidentiality of the patient data within each EHR system
[6,7]. Technology products based on this research are now on
the market and scaling up their deployment networks, asin the
study by Palchuk et a [8].

EHR data may be useful for different kinds of clinical study,
including (1) classical 2-armed trialscomprising an intervention
arm and a control arm both recruited prospectively, (2)
generating comparator arms from a nonrecruited but observed
comparable population that can serve asacontrol group intrials
where patient populations are scarce, (3) postmarketing
surveillance or safety studiesfor thelong-term effects of existing
drugson the market, and (4) having a potential recruitment pool
for future clinical trials.

Not al clinical trials are interventional in that they involve the
administration of a novel medicine or clinical procedure that
also introduces a placebo effect. Some are observational,
utilizing longitudinal data to study the course of a disease and
the effectiveness of different existing standards of care and care
pathways. Observational studies still rely on a similar
case-finding methodology but aim to access longitudinal
(historical) dataaswell asfollow up with patients prospectively
without interfering in their treatment. Another type of
noninterventional research involves conducting clinical safety
studies, which monitor the occurrence of adverse events in
patients taking existing treatments, including new treatments,
to better understand the prevalence and profil e of adverse events
and side effects. EHRs can be an important source for providing
longitudinal dataaswell asalog for adverse events.

Because of therarity of eligible patients, particularly pediatric
patients, the second model, which usesarea-world control arm,
is attractive. It requires active patient recruitment only for the
interventional arm of aclinical study, whilethe control arm can
be drawn from apopul ation of patientsidentified through EHRS.
Patient control groups are usually case-matched (ie, matched
pairs) to correspond to the intervention arm patients using the
same €ligibility criteria[9-12].

The research to demonstrate the value of using hospital EHRs
toimproveclinical trial design and conduct has almost all been
based on work undertaken in adult clinical trialsand, therefore,
on finding adult patients[13]. Thereis alack of research at an
equivalent scale to adult studies to verify the reuse of hospital
EHRs for pediatric clinical trials. The European Union
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Patient-Centric Clinical Trial Platforms (EU-PEARL) project
[14], funded through the European Commission Innovative
Medicines Initiative (IMI12) program, has examined the
feasibility of this undertaking as well as practical approaches
that could be taken to establish longitudinal observational
cohorts in 4 disease areas, including neurofibromatosis (NF),
most often studied in children [15]. Its primary objective was
to develop and validate a methodol ogy for conducting multiarm
platformtrials. Platform trials are disease-specific, open-ended
trials where new interventions can be added and old ones
removed over time. The treatment groups do not have to be
specified at the start of thetrial [16]. Platform trialsmay contain
alarge observational cohort fulfilling aset of eligibility criteria
documented within a master protocol for that disease area. As
part of its method, the EU-PEARL has designed observational
clinical study protocols to determine the longitudinal data that
would be of greatest value to prioritize collection [9,17].

Given thelimited resources and time avail ablefor thisresearch,
it was not possible to investigate the other important topic of
the feasibility of utilizing EHRs to establish arecruitment pool
(longitudinal cohort) of potentially eligible patients for future
trials. Calculating patient numbersfor such apool would require
guerieson EHR data, similar to those conducted for recruitment
into an interventional study. Thiswould require a combination
of ethics approvals, consent, data protection, and information
security measures on top of a technology capability that was
beyond the scope of this investigation. Instead, this study
focused on answering a more foundational research question:
To what extent do specialist centers treating pediatric patients
routinely collect the types of clinical data—particularly in
structured and coded formats—that could be reused for
secondary research purposes? Specifically, we sought to assess
the availability and structure of routinely collected data that
could be repurposed to support pediatric clinical research,
particularly for (1) constructing real-world comparator arms
and (2) informing safety studies.

The research was undertaken as part of the conect4children
(c4c) project. c4c isfunded through the European Commission
Innovative Medicines Initiative (IM12) program and has the
vision to create “Better Medicines for Babies, Children, and
Young People Through aPan-European Clinical Trial Network.”
One strand of c4c work has focused on the standardization,
interoperability, and reusability of pediatric data. Previoustasks
within this strand have focused on standardization of pediatric
clinical trial data[18,19], enabling pediatric datato befindable,
accessible, interoperable, and reusable [20]; fostering
collaboration through global networks [21]; and ensuring the
European Health Data Space (EHDS) addresses pediatric data
concerns [22]. This study builds on the previous work by
addressing the reuse of RWD.

Methods

Thework to devel op the use cases and to devel op the inventory
of dataitems (steps 1 through 4) started in June 2022 and took
until October 2023 to formul ate the site survey instrument. The
siterecruitment and onboarding (step 5) took place from January
to March 2024, and the survey itself ran until April 2024.

https://www.jmir.org/2025/1/€72573
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Confirmthe Clinical Research Use Cases(Study Types)
to Focuson

Theresearch team in consultation with the c4c project leadership
opted to examine the availability of routinely collected EHR
data that could be used as longitudinal observational data for
either a control arm population or aclinical safety study.

This investigation therefore sought to establish whether the
EHR systems, at numerous clinical sitesacross Europe, had the
capability to capture the dataitemsthat would ideally be needed
for these 2 study types, preferably as datain a structured and
coded form. It was not possible to examine the records of actual
patients, even in aggregated or anonymized form, to establish
frequency distributions of dataitem values or to estimate patient
numbers. Therefore, Genera Data Protection Regulation
(GDPR) principles did not apply to this research.

Confirm the Example Disease Areasto Focus on

NF, a rare genetic disorder, and atopic dermatitis (AD), a
common inflammatory skin condition, were selected to reflect
the spectrum of pediatric disease prevalence and complexity.
NF typically involves longitudinal specialist care, multisystem
evaluations, and complex diagnostic data, while AD is more
commonly managed across genera pediatric settings with
routine clinical workflows. This contrast allows us to assess
EHR data capture feasibility across both rare and common
conditions, each with differing documentation practices and
data requirements. By including both extremes, we aimed to
identify patterns that may apply more broadly across pediatric
diseases.

Review of Study Protocolsand Eligibility Criteria for
RWD Relevance

A team of NF experts from both contributing projects, c4c and
EU-PEARL, along with expertsfrom Sanofi and the University
of Cork, examined the NF master protocol developed in
EU-PEARL [9] and extracted the data items that were cited in
the protocol either as eligibility criteria or as important data
items to routinely collect. From these data items, a data item
inventory was derived for thisinvestigation. Theinitial inventory
was not filtered or prioritized but extracted in its entirety and
comprised 70 data items. A similar process was followed for
AD, which included a review of eligibility criteria from 24
Novartis trials as well as 2 Dupilumab trials (NCT03054428
and NCT03345914) along with inputs from the University of
Cork. A total of 186 unique data items were extracted.

Because there was no equivalent prior master protocol for
clinica safety studies, 2 c4c investigators working within
Novartis retrieved a portfolio of their recent nonconfidential
clinical safety study protocols (across multiple therapeutic areas)
and similarly extracted the data items that were common
between these protocols, in effect replicating the methodol ogy
that was used by the NF team during EU-PEARL. Thisiinitial
inventory was also not filtered or prioritized but extracted in its
entirety and comprised 92 data items.

Each list was initidly kept separate, and in each case, 3
clinicians and 2 patients were asked to independently review
the data element inventory to mark the ones that they believed
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would be most relevant to be collected during clinical encounters
or would be used for an RWD study. In practice, the experts
largely agreed with each other and deprioritized very few data
items. In retrospect, it islikely that this review step could have
been avoided.

ConsolidateasaHigh-Value Data Set AcrossUse Cases
and Convert Into a Web-Based Survey

The inventories were then combined and deduplicated.
Inevitably, several dataitems relating to demographics, family
history, laboratory and radiology investigations overlapped with
each other, although their values could differ. For example, both
inventories sought family history but one looked for a family
history of allergic or atopic conditions, while the other looked
for afamily history of neurological conditions.

The process of deduplicating and combining data items was
undertaken through several iterations by the work package
expertsin both conditions, as well as general clinical research
and informatics experts through teleconference workshops.

The fina inventory of 113 data elements combining NF and
AD comprised thefollowing items: demographic and diagnosis
items (n=6, 5.3%), NF-specific features (n=12, 10.1%),
AD-specific features (n=14, 12.3%), drug and vaccine safety
features (n=30, 26.5%), relevant family conditions (n=6, 5.3%),
instances of the presence of other conditions, including in the
mother (n=7, 6.2%), lifestyle information (n=4, 3.5%), allergy
information (n=8, 7.1%), examination findings (n=12, 10.1%),
and encounter history (n=14, 12.3%).

Textbox 1. Different methods of data collection as reported by sites.

Declerck et al

Thedatainventory wasincorporated within aweb-based survey,
preceded by an introductory landing pageincluding instructions
for completing the survey and how confidentiality would be
handled. The next screen captured basic information from the
respondent about the type of health care organization, its
country, and the EHR system in use.

The heart of the survey was structured to gather data across a
range of relevant data item categories. In total, 20 different
categorieswereincluded, ensuring the collection of both general
and disease-specific data items. Of these, 10 (50%) categories
were general and covered data applicable to both disease aress,
such as demographics, alergies, and other genera health
indicators. These general conditions were designed to capture
essential patient information that is relevant across multiple
conditions. The remaining 10 (50%) categories were
disease-specific, with a focus on data specific to either AD or
NF. Thisdistinction ensured that condition-specific detailswere
captured while maintaining a consistent core set of shared
information across both diseases. The compl ete survey structure,
along with the full list of categories, is provided in Multimedia
Appendix 1.

For each data item selected for inclusion in the survey, sites
were asked whether they collect the specified item within their
EHR system. The aim was not only to determine whether the
datawere collected but al so to understand how they were stored
and managed. Siteswere presented with several response options
to describe the method of data collection, ranging from highly
structured el ectronic formatsto traditional paper-based methods.
Textbox 1 outlines the different methods of data collection as
reported by sites.

«  Within the electronic health record (EHR) system, in a structured and coded format

o Within the EHR system as free text
«  Within a separate electronic system, not linked to the EHR
e On paper charts or files

« Notdirectly collected but could be derived from other EHR data

In addition to these options, sites had the option to indicate if
the data item was not collected at all or if they were unable to
answer the question.

The survey was designed and deployed using LimeSurvey, a
flexible platform that facilitates the collection of survey data.
LimeSurvey was selected for its ability to handle various
guestion types, manage responses from many sites, and monitor
participation in real time.

Verify Data Captureat Clinical Sitesand Survey EHR
Data Dictionaries

To deliver high-quality pediatric clinical trials, c4c has
established a network of National Hubs (NHs) and qualified
hospital sites across Europe with pediatric expertise [23]. This
network includes 20 NHs covering 21 countries (with the
Finnish NH overseeing both Finland and | celand), encompassing
approximately 270 hospital sites eligible to participate in this
study. The survey was disseminated through the NHs, with each

https://www.jmir.org/2025/1/€72573

hub responsible for selecting and forwarding it to relevant local
sites within their network. There were no formal inclusion or
exclusion criteriaapplied at the sitelevel, and participation was
based on each site'sinterest and willingnessto contribute. Given
the large number of sites and the diversity of EHR systemsin
use, the NHs served as an effective and practical mechanism
for targeted survey distribution across multiple countries.

The survey proposal was introduced to NH representatives at
the c4c General Assembly in June 2023. Before the meeting,
an invitation was sent to all NH representatives to invite them
to attend this meeting and give feedback on the survey proposal .
Representatives from 3 NHs attended this meeting and provided
feedback on the proposal and suggestions on how to increase
the number of responses. The feedback suggested that further
input was needed from NH and the research would need to
highlight what the incentives were for NH completing the
survey. The main takeaway from this discussion was the need
to clearly explain to the NHs the benefits of using data collected
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in EHRsto support pediatric clinical trials, should it be deemed
feasible. It was also agreed in this meeting that completing this
survey would require multistakeholder collaboration.

The survey needed to have options for multiple people (eg,
cliniciansand I T managers) to access and contribute to the same
survey response. This would help ensure that answers were
well-informed and of high quality. The survey could be partially
completed, saved, and shared with other team membersto enable
multistakeholder completion (Figure 1). As such, the survey
did not include a specific question about the role of the

Declerck et al

respondent since it was expected that answers would reflect
input from both clinical and technical stakeholders. The final
responses received were therefore the result of collaborative
input from a mix of roles. In most cases, clinical specialists
provided input on routine care practices and variable relevance,
while technical or IT personnel contributed information about
EHR system configuration and data structure. Although specific
job titles were not collected, the level of system-specific detail
in many responsesindicates cross-functional team involvement
at each site.

Figure 1. Example screenshot of the web-based data item survey. EHR: electronic health record.

Is this information routinely collected on relevant patients?

Yes, within the
EHR system, in
a structured
and coded
format

Yes, within the
EHR system, as
a free text
entry

Yes, withina
scparate elec-
tronic system
not linked to
the EHR

Not directly
collected but
could be de-
rived from oth-
er EHR data

Yes, on paper

charts or files Not collected No answer

Date of birth
Gestational age of birth
Birth weight

Sex (if assigned)

Name of the paediatric diagnosis of interest (e.g.
Neurofibromatosis)

Date of diagnosis

Once the draft survey was compiled, it was sent to NH
representatives from Belgium, Germany, and Ireland for review,
and minor changes to the layout and wording to improve its
clarity were made based on their suggestions. During an annual
NH Forum meeting, the survey proposal was introduced to a
larger audience of NH representatives. It was agreed during this
meeting that the survey and an accompanying letter would be
sent to NH coordinators, who would then distribute the survey
to relevant sites based on their knowledge of each local site.
Another action taken to increase the chances of a high response
rate was to include both a short and long read in the letter,
explaining the purpose of the survey.

The working group organizers contacted the c4c Single Point
of Contact (SPoC) and asked them to circulate the letter and
link to the survey. The SPoC provides 1 email address and 1
web-based form to collect requests to c4c NHs and cascades
those requeststo all NHs.

At the conclusion of the survey, the data were extracted from
LimeSurvey for further analysis. The platform’s export
functionality enabled usto download the dataset in CSV format.
Prior to analysis, the data underwent a cleaning process, which
involved removing incomplete or duplicate responses and
addressing any missing data. For dataanalysis, the cleaned data
set was imported into R software (version 4.4.1; R Foundation

https://www.jmir.org/2025/1/€72573

for Statistical Computing). The R software provided the
necessary tools for both descriptive and inferential statistical
analyses, enabling us to extract meaningful insights from the
survey responses.

Results

Survey Participation and Site Characteristics

A total of 24 complete survey responses were received from
hospital sites across 11 European countries. These included
Austria, Belgium, Czech Republic, Estonia, Ireland, Italy, the
Netherlands, Portugal, Spain, Switzerland, and 1 unspecified
country. Switzerland and the Netherlands were the most
represented, contributing 5 and 4 responses, respectively.

Hospitals reported using a range of EHR systems. While some
employed well-known platforms such as Epic and Cerner, others
used regiona or in-house solutions. In 6 (25%) cases,
respondents were unable to specify the EHR system in use,
suggesting that some submissions may not have been completed
by the IT personnel.

Most sites provided care for the full pediatric age range,
including neonates, and nearly al also treated adolescents. A
subset of sites additionally cared for adults, often in mixed
pediatric-adult institutions.
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Table 1. Countries and frequencies of electronic health record (EHR) systems used.

Country and EHR® system

Responses, n

Austria
PCS

N/AP
Belgium
Hix
PRIMUZ
COSTEC AG
Czech Republic
N/A
Estonia
N/A
Ireland
Cerner
Italy
Trackcare
N/A
Netherlands
Chipsoft
EPIC
Portugal
Oracle
N/A
Spain
SAP
HP-HCIS
Switzerland
In house
EPIC
COSTEC AG
N/A
EPIC

2
1

-

R R R NN O R RPN R R NP WODNRPR R NR R PR R R R P P P ®

3EHR: electronic health record.
BN/A: not applicable.

Age Ranges of Patients

The sites were asked to specify the age ranges of patients they
routinely care for. The responses confirmed a consistent
pediatric focus across participating hospitals. Nearly al sites
reported providing care for neonates, with only 2
exceptions—one in the Netherlands and one in Spain. All
hospitals surveyed offered care for children up to 12 years of
age, and the vast mgjority also provided servicesfor adolescents
aged 12 to 18 years, demonstrating comprehensive pediatric
coverage across the network. A smaller number of hospitals

https://www.jmir.org/2025/1/€72573

RenderX

also treated adult patients aged 18 and older. This adult care
was typically offered within mixed pediatric-adult institutions
and was most reported in Austria, Belgium, Switzerland, and
selected sitesin the Netherlands. Importantly, even in hospitals
that included adult services, a clear emphasis on pediatric care
was maintained, in line with the aims of this study.

Disease-Specific Data Availability

Data collection for NF-specific variables varied considerably
across sites. Key items such as cutaneous neurofibroma, high-
and low-grade glioma, and plexiform neurofibromawere often
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recorded as free text, with limited use of structured and coded
formats. For instance, cutaneous neurofibromawas captured in
astructured format at only 13% (n=3) of sites, while 42% (n=10)
recorded it asfreetext, making systematic data extraction more
challenging. Similarly, only 13% (n=3) of sites documented

Declerck et al

confirmation of an NF-1 diagnosisin astructured way, and 38%
(n=9) did not respond to thisitem at all, pointing to notable gaps
inthe documentation of genetic diagnosis. A detailed breakdown
is available in Multimedia Appendix 1, and key results are
summarized in Figure 2.

Figure 2. Percentage-stacked bar plot for neurofibromatosis (NF) dataitems. Each color represents the percentage of sites collecting the dataitemsin

aparticular format. EHR: electronic health record.

Genetically pathogen variant
Sphenoid dysplasia
Pseudoarthrosis of a long bone
Paraspinal plexiform neurofibroma
Oplic pathway glioma

Distinctive osseus leasions
Anterolateral bowing of the tibia
Plexiform neurofibroma

NF1 ciagnosis genetically confirmed
Low grade glioma

High grade glioma

Cutaneous neurofibroma

0 25

The data collection for AD-related symptoms was largely
unstructured across sites. Most responses indicated that
symptoms such as herpes simplex and folliculitiswere recorded
in free text formats at 58% (n=14) and 54% (n=13) of sites,
respectively. Only a small proportion of sites captured these
datain structured, coded formats. |n addition, anotable number
of sitesdid not collect thisinformation or |eft the corresponding
survey items unanswered, suggesting potential gaps in the

https://www.jmir.org/2025/1/€72573
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RenderX

o

B stuctured anc coded
Free text
Paper charts
. Derived from other EHR data

. Not collected

No answer

75 100

systematic documentation of symptomatology. This lack of
structured data could hinder the ability to monitor disease
progression consistently or compare patient outcomes across
different settings. Other skin-related symptoms, such asinfected
eczema and urticaria, aso showed similarly low levels of
structured data capture. Further details can be found in
Multimedia Appendix 1, and asummary of resultsis presented
in Figure 3.
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Figure 3. Percentage-stacked bar plot for atopic dermatitis (AD) dataitems. Each color represents the percentage of sites collecting the dataitemsin

aparticular format. EHR: electronic health record.
Presence of burning
Presence of blisters
Presence of stinging
Presence of skin irritation
Presence of non-skin atopic symptoms
Presence of nocturnal scratching
Presence of exacerbation of pruritus
Presence of exacerbation of eczema
Presence of erythematous rash
Presence of dusky erythema
Presence of urticaria
Presence of infected eczema

Presence of folliculitis

Presence of herpes simplex

Drug and Vaccine Safety

Data related to drug and vaccine safety were predominantly
collected in structured and coded formats across sites, with over
50% (n=12) of responsesindicating structured capture for most
key variables. Vital signs (n=16, 67%), medication dose (n=14,
58%), and frequency of administration (n=14, 58%) were among
the most consistently structured items. However, some fields,

https://www.jmir.org/2025/1/€72573
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Structured and coded

Free text

Derived from other EHR data

Not collected

No answer

75 100

such as vaccine lot number (n=12, 50%) and medication brand
names (n=11, 46%), were less systematically recorded. This
inconsistency may hinder pharmacovigilance, particularly in
the context of vaccination, where missing or unstructured data
could impact safety monitoring and traceability. Further details
are provided in Multimedia Appendix 1, and key findings per
category are summarized in Figure 4.
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Figure 4. Percentage-stacked bar plot for drug and vaccine safety dataitems. Each color represents the percentage of sites collecting the dataitemsin

aparticular format. EHR: electronic health record.

Drug and Vaccine safety (%)

Outcome of error

Laboratory test results

Date of error

Clinical sign or abnormal test results due to medication error
Treatment administered for reaction
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Summary of Additional Data Domains

In addition to disease-specific findings, the survey assessed a
wide range of cross-cutting data domains relevant to
observational studies and safety monitoring. Core clinical
variables such as demographics, vital signs, and encounter
history were generally well captured in structured formats across
most sites. However, datarelated to family history, lifestyleand
social context, allergy profiles, and certain procedural or
therapeutic detail s (eg, radiotherapy and phototherapy) showed
significant variability. Many of these items were recorded as
free text or not collected at all, particularly in areas such as
family conditions, psychiatric history, and lifestyle exposure
(eg, smoking and caregiver education). Dataon past procedures,
allergy testing, and comorbiditieswereinconsi stently structured,
limiting their reusability. While structured formats were used
for some key variables, especialy within drug safety and
encounter tracking, numerous gaps remain in the consistent
documentation of clinical context and longitudinal patient
information. A detailed breakdown of these additional data
domainsis provided in Multimedia Appendices 1 and 2.
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Discussion

Principal Findings

The reuse of RWD for clinical research studies is now well
established in adult patient populationsin therapeutic areas such
as oncology [24,25]. The technology products and the data
mapping skills needed to harness the knowledge within EHR
systems for the main use cases of protocol feasibility, site
selection, patient recruitment, and screening are now mainstream
and available commercialy. Moreover, there are growing
deployment networks of connected hospitals globally [26].

However, while the same technical solutions could be applied
to pediatric trials in general, there is an anecdotal skepticism
about whether the underlying EHR systems are adequately
designed to capture the necessary information for these patient
populations. Although this study included a rare disease (NF)
and acommon pediatric condition (AD), the observations made
here are relevant to a wide range of pediatric conditions, with
vaccines possibly being an exception due to their specific data
requirements. The high number of responses captured as “free
text” in our study suggests that EHRs may not allow for
adequate structured data collection. This highlights a potential
gap in their ability to collect clinically relevant information in
areusable format for research purposes.
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Our intent has been to bring greater visibility to the importance
and realistic plausibility of leveraging EHR datato help tackle
the challenge of the limited number of pediatric patients and
the difficulty of finding them when developing clinical trials.
The findings of this survey suggest that data items are often
available, though not always collected in a structured and coded
form. It appears that administrative information may be well
captured in structured systems, while more specific medical
information tendsto be recorded asfreetext. Thismay indicate
a disparity in the training of staff responsible for inputting
clinical versus administrative data or limitations in the EHR
systems themsel ves, which may not support the structured entry
of more complex medical information. These relevant dataitems
are often available in narrative form, such as clinic letters and
discharge summaries, and may be scattered across multiple
hospital subsystems or subject to data entry quality and
compliance with EHR maintenance protocols. This can result
in databeing lost, inconsistently recorded, or stored in multiple
systems or formats, making it difficult to harness this
information efficiently for research purposes.

In addition to highlighting the importance of scaling up the
evidence and confidence in EHR-informed clinical researchin
children and rare diseases, we hope that health care providers
and clinical research organizations will advocate for the value
of structured and coded data to EHR system developers and
health care organizations. The goal isto improve both the design
of EHR systems and the training of staff in capturing medical
information in structured and computable data formats.

Data protection regulations and informed consent remain
important challengeswhen reusing EHR data, particularly across
international borders. Legal and ethical requirements can
constrain data sharing, especially in retrospective research.
Frameworks such as the European Reference Networks are
actively addressing these challenges through federated data
approaches and harmonized governance structures, offering
promising models for cross-border collaboration.

Thereis aclear need to increase the proportion of computable
data in EHRSs to facilitate its reuse for research, ultimately
enhancing the feasibility of pediatric and rare disease studies.
It may also be valuable to compare the use of EHRsin pediatric
care to their use in adult populations. This could help assess
whether pediatric data is being underserved compared to adult
data, which may hinder its potential for research and clinical
trial design.

Strengths and Limitations

This small-scale, proof-of-concept study aimed to investigate
whether routinely collected pediatric health care data are
sufficiently rich and structured to support secondary use in
research, such as for observationa studies, real-world
comparator arms, and safety monitoring. A sound methodol ogy
was applied to devel op an inventory of relevant dataitems, and
asurvey was distributed across multiple European clinical sites
through the c4c network.

Although the survey was distributed to 21 countries, only 11
(46%) provided feedback, resulting in responses from just 24
sites. Additionally, athough the survey was distributed to
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approximately 270 eligible hospital sites, only 24 responses
were received, reflecting a low participation rate. This low
participation rate introduces potential selection biasesand limits
the representativeness and generalizability of the findings.
Additionally, therewere no formal inclusion or exclusion criteria
for site participation. Site selection was based on local discretion
and willingness to engage.

Another limitation concernsthe devel opment of the dataelement
inventory. While items were reviewed by clinical experts and
patient representativeness, no formal prioritization method was
used. Although reviewer agreement was high, a structured
approach could have improved the focus and feasibility of the
final data set. Future studies should consider normal
prioritization to enhance methodological rigor.

The survey was designed to be completed at a site level. This
allowed multistakehol der input from both clinical and technical
personnel. However, because of this design individual-level
data (eg, specific job titles or roles of respondents) could not
be captured, limiting our ability to assess how respondent
background may have influenced the type or accuracy of data
reported.

Finaly, this study did not evaluate the availability of
patient-reported outcome measures, which are important for
understanding treatment impact but are rarely integrated into
routine EHR systems. Despite these limitations, this study
demonstrates the feasibility of engaging a pan-European
pediatric research network to assessreal-world data avail ability.
The collaborative development and deployment of the survey
tool, coupled with strong stakeholder engagement, provide a
valuable foundation for future large-scale efforts to improve
data standardization and reuse in pediatric research.

Conclusion and Recommendations

We reported on a pragmatic investigation into whether health
care provider organizations (primarily hospitals) that are
generally activein undertaking clinical research routinely collect
dataitemson their pediatric patients that would be of high value
for designing and conducting clinical trials. Thisinvestigation
focused on 2 study types that are important in pediatrics,
especialy in rare diseases. the use of EHR data to establish a
real-world comparator arm in a clinical trial and as historical
background clinical information for safety studies. Two disease
areas, NF and AD, were selected as examples to study.

A total of 24 from 11 countries across Europe and the c4c
network completed the survey. We found that a high proportion
of theclinical datawereroutinely collected (apart from lifestyle
data); however, much of the relevant information was in
free-text entries such asclinic letters, investigation reports, and
discharge summaries.

Given the limited scale of this investigation, we recommend
that this method be replicated across more pediatric disease
areasand with larger hospital site sample sizesto generate more
robust evidence of dataavailability. Natural language processing
technologies are needed in the future to extract coded concepts
from narratives to have a sufficient level of completeness of
datafor clinical research purposes.
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This investigation could be considered an early call to health  could be reused by each health care organization and by health
care providers, health care professionals, and developers of  systems for wider quality and safety purposes. However, it is
EHR systemsto encourage greater documentation of structured  important to find strategies for improving the proportion and
and coded entriesto scale up the value of the datafor research.  quality of structured and coded EHR entrieswithout increasing
It is also likely that better quality structured and coded data the data entry burden on clinicians.
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