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Pediatric cancer is a rare disease

224,000 (1%) 
are children

18 million new cases 
of cancer worldwide 
every year

Sources: Globocan 2018 (adult), Ward 2019 (pediatric)

https://gco.iarc.fr/today/data/factsheets/populations/900-world-fact-sheets.pdf
https://www.sciencedirect.com/science/article/abs/pii/S1470204518309094?casa_token=Y0Ibw9PEMpQAAAAA:Ftljz0TndxZQRoi74a980w5N1_Nd0oliutnSNLQf8TjI8gUDrqd5sI1IPqEAQ8czf3FHM1-e
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Current state: Manual data entry
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Current state: Lack of standardization
Ways that age is expressed in the Gene Expression Omnibus (GEO)

Adapted from Mark A. Musen, M.D., Ph.D.
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What is a data commons?

Researcher can use and 
analyze all data right in 
the commons

Clinical data
Genomic data

Biospecimen data
Analytics tools

Researcher puts 
patient data into 

commons

Researcher puts lab 
data into commons

Researcher puts genomics 
data into commons
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What kinds of research can a commons enable?

● Correlating biomarkers with clinical 
outcomes across trials

● Understanding impact of dose 
modifications across trials

● Performing patterns of failure 
analyses

● Examining toxicity prognosticators

● Prognosis of rare subgroups
● Age-related differences in 

therapeutic response 
● Disparities analyses

Macmillan Cancer Support

● Validating consensus 
staging definitions across 
trials

● Validating prognostic 
scoring systems 

● Enhancing risk stratification

https://thenounproject.com

mskcc.org
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Essential elements for building a commons

CONSORTIUM
building trust between groups

DATA GOVERNANCE
publication policy, approving data use

DATA TRANSFORMATION AND AGGREGATION
statisticians and data scientists

SCIENTIFIC GOALS
why build it? what data to include?

DATA DICTIONARY
everyone speaking the same language

FUNDING
building and sustaining the commons
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Consensus-based 
decision making and data sharing



http://commons.uchicago.edu
@PedsDataCommonsTransforming the Way Researchers Share Data

http://sam.am/LHC2020

Balloting a consensus data dictionary

Disease 
consortia



http://commons.uchicago.edu
@PedsDataCommonsTransforming the Way Researchers Share Data

http://sam.am/LHC2020
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Disease 
consortia
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consortia



http://commons.uchicago.edu
@PedsDataCommonsTransforming the Way Researchers Share Data

http://sam.am/LHC2020

Balloting a consensus data dictionary

Disease 
consortia
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Balloting a consensus data dictionary

Disease 
consortia
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Data standards example

Neuroblastoma stage
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Data standards example

Neuroblastoma stage
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Building a pan-pediatric cancer data dictionary

Systematic review of all
existing data dictionaries

PCDC data model Template for future 
data dictionaries

● Used to inform new 
dictionaries

● Detailed guidance on 
implementation into data 
commons 

● All PCDC data dictionaries

●  Comparison across cancer 
groups 

● Comparison to other data 
standards

● Minimum elements vs. overall 
harmonization

● Seven main types:
1. protocol
2. demographics
3. disease attributes
4. tests
5. treatments
6. response
7. events
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PCDC data model - variables
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Choosing the right standard

Considerations: 
● Consistency across cancer groups
● Interoperability with non-PCDC data groups (e.g., St. Jude, Dana-Farber)
● Ability to connect clinical data to outside data sources (genomic, imaging, etc.)

Our approach:
● Working with NCI for standardization
● PCDC Data Dictionary Work Group is composed of international pediatric 

oncologists, statisticians, and data standards experts
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Many different standards

Pediatric data standards have not been developed thoroughly.

● International Standards Organization (ISO) - BRIDG
● Health Level 7 (HL7) - FHIR, mCODE
● Clinical Data Interchange Standards Consortium (CDISC) - SDTM
● Observational Health Data Sciences and Informatics (OHDSI) - OMOP
● Patient-Centered Outcomes Research Institute (PCORI) - PCORnet CDM
● Informatics for Integrating Biology and Bedside / Accrual to Clinical Trials (i2b2/ACT)
● Sentinel initiative
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NCI-t
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Neuroblastoma data commons

Children’s Oncology Group (COG) Germany Japan SIOPEN

Group Number

COG 4235

Germany 1938

Japan 470

SIOPEN 936

Total 8800

The good news: 8800 patients The bad news: data in Excel

INTERNATIONAL NEUROBLASTOMA RISK GROUP (INRG), 2004
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Neuroblastoma data commons - Cohort discovery
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PCDC progress to date
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An integrated pediatric cancer data commons

NOTE: The PCDC can house the clinical data or link 
to clinical data housed in other databases.

Clinical Data

ALL

GCT
MaGIC

AML

HL STS
INSTRuCT

NBL
INRG

Genomic 
dataImaging Biobank 

data

Other commons

Retinoblastoma

Liver tumors

CNS Embryonal
PCDC Data

Platform with cohort 
search and 

visualizations

DIPG
IDIPGR

EWS

OS
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Guiding principles governing the PCDC

1 OUR GOAL
is to lift barriers and connect 
researchers to data

2 STAKEHOLDER APPROVAL
for data release from any disease 
commons

3 CONTRIBUTOR APPROVAL
for data release from the original 
contributing group

4 REPRESENTATION
on the Executive Committee from
every disease group

5 RECOGNIZE REGIONAL 
DIFFERENCES
European and US  legal regulations 
are not the same 
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NCI Cancer Research Data Commons ecosystem

Credit: Allen Dearry
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Center for Cancer Data Harmonization (CCDH)

Credit: Allen Dearry

● Facilitate retrospective and prospective 
semantic harmonization of data across 
nodes of the CRDC

● Coordinate the community to ensure 
implementation of standards that will 
facilitate interoperability of 
heterogeneous data types and CRDC 
resources

● Find agreement across the communities 
built around CRDC
○ match and extend data models 
○ annotation, harmonization
○ quality assurance
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Take home points
• Studying pediatric cancer requires collaboration and sharing
• Data sharing needs to be built on a foundation of trust and 

consensus
• Connecting disparate data types and sources enriches research
• Consensus data standards are critical for the success of national 

and international data ecosystems - allowing aggregation across 
trials and diseases

• Early adoption of data standards and consideration for the lifecycle 
of the data is critical to accelerating progress in discovery
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Jian
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Operations

Caitlin
Communications

Sam
PI & Pediatric 
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Nicole
Data

Standards

Maura
Data

StandardsAnoop
Analytics

Kat
Project

 Manager

Brian
Lead Developer

Not pictured: Sarah (Data Standards), Bobae (Front End Developer), Tom (Full Stack Developer), Shazia (Technical PM)

The Pediatric Cancer Data Commons team
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We gratefully acknowledge our funders
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