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Abstract

Objective: Clinical research networks facilitate collaborative research, but data sharing remains a common barrier.

Materials and Methods: The TriNetX platform provides real-time access to electronic health record (EHR)-derived, anonymized data from 173
healthcare organizations (HCOs) and tools for queries and analysis. In 2022, 4 pediatric HCOs worked with TriNetX leadership to found the
Pediatric Collaboratory Network (PCN), facilitated via a multi-institutional data-use agreement (DUA). The DUA enables collaborative study
design and execution, with institutional review board-approved transfer of complete datasets for further analyses on a per-protocol basis.

Results and Discussion: Of the 41.2 million children with TriNetX records, the PCN represents nearly 10%. The PCN assisted several early-
career investigators to bring study concepts from conception to an international scientific meeting presentation and journal submission.

Conclusion: The PCN facilitates EHR vendor-agnostic multicenter pediatric research on the global TriNetX platform. Continued growth of the
PCN will advance knowledge in pediatric health.

Lay Summary

A pediatric focused network composed of US hospitals that contribute data to the TriNetX Global Health Research Network has been estab-
lished. Many pediatric conditions are rare, making their study with adequate statistical power a challenge. The use of a uniform, intuitive data
platform allows sites with limited technical resources to avoid many of the barriers to information sharing and provides self-service access to a
common anonymous dataset of electronic health records from millions of patients. Healthcare organizations contributing data to the TriNetX
can join the Pediatric Collaboratory Network through a simple Data Use Agreement. The Pediatric Collaboratory Network creates a community
with a common interest in pediatric research able to learn from each other’s experiences and recommendations. Junior investigators can partici-
pate in a consultative forum and seasoned mentors provide expertise in establishing and working in multi-site collaborations.

Key words: pediatric; electronic health record; real-world data.

Objective

Over the past 50 years, Pediatric Clinical Research Networks
(PCRNs) have proliferated. Defined as “an organization of
clinical sites and investigators that conducts or intends to
conduct multiple collaborative research protocols,”’ PCRNs
are vital to facilitate cross-institutional collaboration and

enable sharing clinical data. Collaborative pediatric research
permits rapid advancement in the treatment and management
of conditions, particularly of rare diseases.

The TriNetX Pediatric Collaboratory Network (PCN) brings
together healthcare organizations (HCOs) that contribute data
to the TriNetX Global Health Research Network to share
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knowledge and enable pediatric-focused partnerships with lim-
ited institutional information technology (IT) support.

Background and significance

PCRNs have grown in scope, size, and volume with over 70
clinical research networks focusing on different clinical sub-
specialties and geographical locations to study novel treat-
ments for childhood disease. Among the first multi-
institutional PCRNs in the United States was the National
Cancer Institute’s (NCI) Clinical Trials Cooperative Group
established in 19557 that provided a wealth of knowledge as
“...one of the first comparative studies in the chemotherapy
of malignant neoplastic disease,”” while revealing complex-
ities and challenges associated with multi-site research. These
included logistical concerns, need for meetings to establish
uniformity of procedures and interpretation of protocols, and
the financial costs of planning and conducting larger-scale tri-
als. In addition, the authors emphasized the critically impor-
tant mechanics of a cooperative study conducted at different
sites.®> Over the next few decades, other PCRNs were formed
including the Children’s Oncology Group (1955),* the Pedia-
tric Rheumatology Collaborative Study Group (1973),° the
Rare Diseases Clinical Research Network (2003),° the Pedia-
tric Emergency Care Applied Research Network (2009),”
PEDSnet (2009),® the Pediatric Trials Network (2010),” and
the Standardized Health data and Research Exchange
(2018)."°

Despite widespread adoption of PCRNs and their role in
fostering collaboration and coherence, challenges remain. A
survey of 70 PCRNs compared features of PCRNs and the
perceived benefits of PCRN membership.'! Although 73% of
those surveyed acknowledged “tangible benefits of such a
coalition” (most notably collaboration on study proposals
[60%], advocacy for networks [58%], connections with
pediatric organizations [54%], and strategies for addressing
institutional review board (IRB) issues [48%]), the telephone
interviews revealed significant barriers to implementation
and continuity. Of note, those interviewed expressed con-
cerns related to (1) funding challenges (eg, funding core activ-
ities, individual studies, and cross-subsidization of PCRN
expenses with local funds), (2) data management (eg, data
flow, standardization, and informatics), (3) governance
(standardization of protocol review and implementation,
management of expectations, and review of external pro-
posals), (4) inter-network relationships, and (5) ethical issues
(eg, lack of local pediatric expertise).

The paucity of reusable and reliable platforms and infra-
structure to facilitate data sharing via a collaborative net-
work is a common Dbarrier to multi-institutional
collaboration. Such initiatives rely on grant funding that lim-
its data sharing to focused disease-relevant domains. Further-
more, few platforms include both inpatient and outpatient
data generated through real-world clinical care, and partici-
pating sites must often maintain significant IT technical sup-
port. Therefore, novel approaches are needed to address
operational barriers.

In 2022, the PCN founding sites, Children’s National Hos-
pital, West Virginia University Medicine Children’s, Child-
ren’s Health (TX), Johns Hopkins All Children’s Hospital
(FL), and Johns Hopkins Children’s Center (MD) decided to
address these challenges by leveraging their existing relation-
ships with TriNetX (Figure 1). TriNetX was initially created
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to address problems and obstacles inherent in clinical trial
protocol design, cohort identification, cohort analysis, study
feasibility, and site selection processes and sought to imbue a
more data-driven workflow into these activities.">'* HCOs
join TriNetX to address 3 primary use cases: (1) access to the
TriNetX query and analytic tools to explore the de-identified
patient data at their own HCO, (2) the ability to receive
sponsored clinical trial opportunities from life sciences com-
panies who query a network of participating HCOs, and (3)
ease of inter-organizational collaboration and data querying
due to the harmonization of HCO data to a common Tri-
NetX data model. From its start in 20135, the TriNetX Global
Health Research Network has expanded to comprise EHR
vendor-agnostic data from approximately 214 million unique
patients (of which over 41 265 348 are pediatric patients <21
years old) from across 173 HCOs worldwide.

Methods
TriNetX platform

The TriNetX platform is a global, federated network where
users can access continuously updated, anonymized elec-
tronic health records (EHR) data, including demographics,
encounters, diagnoses, procedures, medications, laboratory
values, vitals, and genomics. Healthcare organizations with
limited IT and data resources benefit from the data harmoni-
zation and TriNetX’s EHR-agnostic infrastructure, which
simplifies secure access to information shared from their data
warehouses and EHRs. The TriNetX platform includes self-
service tools that allow patient data to be aggregated and
queried based on the inclusion/exclusion criteria for a given
research project. Users can perform cohort comparison and
analysis across clinical profiles and longitudinal measures.
Publications drawing on TriNetX have demonstrated utility
in answering research questions and gaining access to repre-
sentative cohorts across diverse care settings.

PCN framework and infrastructure

The PCN, founded in 2022, permits federated pediatric
queries across sites in TriNetX to facilitate collaboration
between investigators and subject-matter experts with similar
interests. As active contributors to the network, each PCN
member applies a data-driven approach to their work, repur-
posing EHR data for clinical investigation. Although aggre-
gated data from member sites is visible in the TriNetX Global
Health Research Network, the “added value” of the PCN
master data-use agreement (DUA) is to improve collabora-
tions by making it simpler for investigators to meet experts at
other PCN member sites. The PCN is visible in the global Tri-
NetX portal as a selectable network, and results are returned
immediately with patient counts and abundant clinical data
for each participating site (Figure 2 and Table 1). A key fea-
ture is that no additional IRB reviews are needed to partici-
pate in or query the PCN. However, if a specific
collaboration requires collection and sharing of additional
data not already provided to TriNetX, IRB approval or a let-
ter of exemption is necessary. A steering committee of institu-
tionally designated representatives, including biostatistics
experts, from the 4 core sites and 2 TriNetX representatives
meets monthly to discuss data governance, coordination
efforts, and new site engagement. To mitigate barriers to
entry, the steering committee designed the membership proc-
ess to be inclusive while ensuring that the structure and
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Figure 1. Map of current PCN member healthcare organizations (HCO). Tan: Children’s National Hospital; Yellow: West Virginial University Medicine

Children’s; Red: Children’s Health; Blue: Johns Hopkins All Children’s Hospital/Johns Hopkins Children’s Center.
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Figure 2. Number of unique pediatric patients contributing data to PCN member healthcare organizations (HCOs).

Table 1. An overview of the salient standards used in the TriNetX Pediatric Collaboratory Network, including associated sources and quantity of clinical
observations (as of June 15, 2023).

Data type Source vocabulary Number of facts
Diagnosis ICD-10-CM 83 000 766
Procedures ICD-10-PCS, CPT, HCPCS 82 685211
Medications and vaccinations RxNorm, OMOP RxNorm Extensions, CVX 1166344 181
Lab results and clinical findings LOINC 218 619 900
Vital signs LOINC 116212 872
Oncology and chemotherapy lines NAACCR, ICD-O topography and morphol- 94 377
ogy, AJCC, SEER, etc
Total 1666 957 307

Abbreviations: AJCC, American Joint Committee on Cancer; CPT: Current Procedural Terminology; HCPCS, Healthcare Common Procedure Coding
System; ICD-10-CM, International Classification of Diseases, Tenth Revision, Clinical Modification; ICD-10-PCS, International Classification of Diseases,
Tenth Revision, Procedure Coding System; ICD-O, International Classification of Disease for Oncology; LOINC, Logical Observation Identifiers Names and
Codes; NAACCR, North American Association of Central Cancer Registries; OMOP, Observational Medical Outcomes Partnership; SEER, Surveillance,
Epidemiology, and End Results program of the National Cancer Institute.

underlying mission of the PCN is maintained. Steering com- participation and PCN-based analyses. Investigators working
mittee members can invite junior faculty to present research under the master DUA can obtain aggregated counts at each
concepts and ongoing work that could benefit from PCN  of the PCN sites and ask the established point of contact at



PCN sites for introductions to potential collaborators or
learn how to share additional information unavailable
through TriNetX. This might include, subject to IRB appro-
val, obtaining de-identified data or validation of data at par-
ticipating sites

Results

By relying on the Common Data Model provided by TriNetX,
PCN members are able to focus efforts on data exploration and
collaboration. One clear advantage is that early-career investiga-
tors can design and execute single-center and multicenter data
queries and out-of-the-box analytics in support of their research
aims with little to no investment (eg, research funding, person-
nel) (Figure 3). While members of the TriNetX Global Health
Research Network can execute queries across the entire net-
work, the community created by the PCN—which shares a
common interest in pediatric research to learn from each other’s
experiences and recommendations—may be of greatest utility.
The PCN provides a consultative forum where junior investiga-
tors are able to optimize the design of their queries and analytic
approaches as well as obtain guidance in preparing IRB proto-
cols where warranted.

PCN case study

In an example of a project brought to the PCN steering com-
mittee, an early-career investigator with limited prior experi-
ence in large healthcare database research sought to
investigate the development of venous thromboembolism
(VTE) events in pediatric patients with sickle cell disease
(SCD)—a low-frequency complication in a rare pediatric dis-
ease. The specific aims of the project were to investigate the
frequency of recurrent VTE and to identify prognostic factors
associated with VTE recurrence among children 621 years of
age with a diagnosis of SCD who had suffered a first (ie,
index) VTE episode.

A query identifying children with SCD was built using a
previously validated algorithm that was modified to exclude
patients with International Classification of Diseases 10th
revision (ICD-10) diagnosis codes of sickle cell trait or thalas-
semia without sickle cell disease. All available SCD ICD-10
codes were included in the study population (D57.0, D57.2,
D57.4, D57.8). Index and recurrent VTE cases were likewise
identified using ICD-10 codes (182, 126, 167.6). Index VTE
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was defined as the first diagnosis of VTE in the patient’s
EHR. The investigator presented her study design to the PCN
consultative group to obtain feedback on query design and
analytic considerations. To enhance the specificity of the
search, recurrent VTE was defined as an acute VTE diagnosis
that occurred 90 days after the index VTE and in a different
anatomic location from the index VTE. The TriNetX
“Explore Cohort” feature, a browser-based, real-time ana-
lytic that provides information on the key clinical characteris-
tics of the cohort, such as demographics and laboratory
values, was used to validate that identified patients were
indeed children with SCD. Once validated, the investigator
obtained the de-identified dataset from the TriNetX Research
Network via a request to her local institutional Clinical
Research Data Acquisition Core to perform the analysis in
collaboration with institution-based biostatisticians.

The study’s results were presented as a selected oral
abstract at the 63rd American Society of Hematology Annual
Meeting,'* contributed to preliminary data for a National
Institutes of Health Mentored Research Award (K23) appli-
cation, and a manuscript describing the findings is in
preparation.

In the first 30 months post-launch of the PCN, over 250
queries by 19 PCN users have been issued, steering committee
presentations made by 4 junior investigators, and 3 NIH
Patient-Oriented Research Career Development Award grant
applications submitted utilizing preliminary data from PCN-
consulted projects.

Discussion

The PCN is one of the few pediatric-focused, disease-agnostic
collaborative clinical data networks. It leverages the robust
data harmonization available through TriNetX’s Global
Health Research Network to facilitate data sharing and
empower investigator-initiated collaborative research. The
rarity of many childhood diseases and the difficulty obtaining
anonymized real-world data associated with these patients
led the PCN founding members to seek simpler ways to estab-
lish inter-organizational collaboration. Additionally, Tri-
NetX offers services to help PCN users build queries, assists
in understanding the data PCN researchers are working with,
and assigns dedicated account management teams to facilitate

Multi-center Interventional
Prospective Clinical Trial
Cohort Study

Figure 3. Representation of the investigator’s path of inquiry to inform the development of a clinical trial and the utility of TriNetX during specific stages

of the research development lifecycle.
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site-to-site introductions and subsequent inter-organizational
discussions between researchers.

A key advantage of PCN participation is that it does not
require additional data exportation from each organization
but rather leverages the existing anonymized, harmonized
data already shared by participating sites. The goal was to
create a collaborative pediatric research community with
minimal additional technical burden, with pre-established
pan-network data use agreements in place, and to foster
multi-institutional pediatric research collaboration. The PCN
seeks to complement other well-established pediatric net-
works such as PEDSnet and ShaRE, to encourage collabora-
tion in an easy-to-use common data environment, especially
for users with limited data analysis experience and/or
resources.

Conclusion

The PCN was established to be an accessible, robust ecosys-
tem designed to address the unique challenges related to con-
ducting multi-institutional, collaborative pediatric research.
Providing real-time access to multi-site, anonymous EHR
data for millions of patients, the PCN helps investigators
answer imperative logistical research questions by supporting
inclusion/exclusion criteria-based queries and providing
powerful analytical tools, including the statistical power nec-
essary for rare childhood conditions and low-frequency out-
comes of interest. Additionally, the PCN has supported early-
career investigators by providing access to consultation and
facilitation for multicenter study planning from a seasoned
community of pediatric researchers and biostatisticians. The
network is open to HCOs that already contribute de-
identified EHR-derived data to TriNetX’s broader platform
and may join by entering a pan-PCN Data Use Agreement.
The PCN seeks to grow its membership over the next several
years to maximize impact in generating new knowledge
across a broad array of pediatric health conditions and thera-
peutic areas.
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