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Objectives

● Appreciate that pediatric cancer is a rare disease
● Understand Data for the Common Good
● Clinical trials matching for children with cancer
● Learn about obtaining richer EHR data
● Understand why long-term follow up for survivors is 

challenging
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Cancer is the leading disease cause of death in US children

● This year, 16,000 children and 
adolescents in the U.S. will be 
diagnosed with cancer, and 
almost 2,000 will die.

● Although cure rates have 
improved, kids with relapsed 
or refractory disease have 
dismal outcomes.
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U.S. Pediatric Acute Leukemia Survival

N ENGL J MED 373;16
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U.S. Pediatric Cancer Survival Rates
Hodgkin lymphoma
Germ cell tumors
Wilms tumor
Acute lymphoblastic leukemia
Non Hodgkin lymphoma

Rhabdomyosarcoma
Ewing sarcoma

Neuroblastoma

Acute myelogenous leukemia
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Despite these improvements, globally 43% of children with 
cancer die without a diagnosis of cancer.

In Sub-saharan Africa, this number is 57%

In the US and Western Europe - 3%

Ward ZJ, et al., Lancet Oncology, 2019 Apr;20(4):483-493
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Why have survival rates improved so dramatically?

● New drug development
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● New drug development
● Early detection / surveillance
● Cooperative group clinical trials
● Better understanding of biology

○ Molecularly-targeted agents
● Improved risk stratification
● More sensitive detection of treatment efficacy / failure
● More effective supportive services
● Rise of patient advocacy

Why have survival rates improved so dramatically?
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Pediatric cancer - shifting the survival curves

AnnaLynn M. Williams, et al., JCO, Volume 39, Issue 20 2227
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Pediatric cancer - shifting the survival curves
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The keys to improving outcomes 
for rare diseases are collecting, 
aggregating, and democratizing 

access to high-quality data.
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A perfect storm
Rare diseases, siloed data, 

manual processes, lack of standards, 
difficult research questions
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D4CG structure
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Cancer experts reach out to be part of PCDC

germ cell 
tumors

MaGIC

NBL

INRG

nasopharyngeal 
carcinoma

NOBLE

oncofertility

Reproductive 
HOPE

central nervous 
system tumors

INSPiRE

acute 
lymphocytic 

leukemia

acute myeloid 
leukemia

INTERACT

bone tumors
(OS and EWS)

HIBiSCus

Hodgkin 
lymphoma

NODAL

cancer 
predisposition

C3P

retinoblastoma

Global REACH

soft-tissue 
sarcoma

INSTRuCT

myelodysplastic 
syndrome

Langerhans cell 
histiocytosis

PTLD Fanconi anemia

FRIENDS



commons.uchicago.edu
http://sam.am/EHA2024

D4CG structure
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D4CG sought as a data commons provider

Fanconi anemia data commons

Monogenic epilepsy commons

Monogenic diabetes commons

Crohn’s disease data commons
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D4CG structure

Sociome

PREDICT
monogenic 

diabetes

penetrating
brain injury

…and more to come

monogenic 
epilepsy other rare diseases
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Step 1: Establish a data commons consortium

We employ a “big tent” philosophy.



commons.uchicago.edu
http://sam.am/EHA2024

Step 1: Establish a data commons consortium

We employ a “big tent” philosophy.

Pharma Registries Academic medical centersCooperative groups

Your disease here
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Step 2 - Build a data dictionary
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Data dictionary development
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Syntactic 
interoperability

Semantic 
interoperability

Patient’s 
sex

1 Male

0 Female

Patient’s 
sex

0 Male

1 Female

Patient’s 
sex

M Male

F Female

U Unknown

X

X

The importance of data standards



commons.uchicago.edu
http://sam.am/EHA2024

Syntactic 
interoperability

Semantic 
interoperability

Patient’s 
sex

1 Male

0 Female

Patient’s 
sex

0 Male

1 Female

Patient’s 
sex

M Male

F Female

U Unknown

X

X

The importance of data standards



commons.uchicago.edu
http://sam.am/EHA2024

Sex

Description NCIt Code

Male C20197

Female C16576

Unknown C17998

Patient’s 
sex

1 Male

0 Female

Patient’s 
sex

0 Male

1 Female

Patient’s 
sex

M Male

F Female

U Unknown

X

X

The importance of data standards

https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=21.09d&ns=ncit&code=C20197&key=n1960203025&b=1&n=null
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=21.09d&ns=ncit&code=C16576&key=1053245998&b=1&n=null
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=21.09d&ns=ncit&code=C17998&key=2046579500&b=1&n=null
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Sex

Description NCIt Code

Male C20197

Female C16576

Unknown C17998
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sex
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https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=21.09d&ns=ncit&code=C16576&key=1053245998&b=1&n=null
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=21.09d&ns=ncit&code=C17998&key=2046579500&b=1&n=null
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http://sam.am/datadictionaries

Building a consensus data dictionary

http://sam.am/datadictionaries
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Data collection is highly localized

Arabic

Männlich
Weiblich
Unbekannt
German

男
女性
わからない

Japanese

Homme
Femelle
Inconnue

French

男性
女性
未知

Chinese

English

Male
Female
Unknown

<̆ ≠
ˋ ₱̧ 

̃ ʻ ʼ ₸̛
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CDE mapping solves the localization problem

Arabic

Männlich
Weiblich
Unbekannt
German

English

Male
Female
Unknown

<̆ ≠
ˋ ₱̧ 

̃ ʻ ʼ ₸̛

C20197
C16576
C17998

男
女性
わからない

Japanese

Homme
Femelle
Inconnue

French

男性
女性
未知

Chinese

https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.08e&ns=ncit&code=C20197&key=1831136689&b=1&n=null
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.08e&ns=ncit&code=C16576&key=1054169489&b=1&n=null
https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&version=22.08e&ns=ncit&code=C17998&key=2047502991&b=1&n=null
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Progress
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http://sam.am/datadictionaries

PCDC data dictionaries

http://sam.am/datadictionaries
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Step 3 - Governance
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S. America
SOBOPE
EpSSG
GALOP
GLATO

Oceania
COG
EpSSG

Asia
JCCG
SIOPEN
EpSSG
COG

Europe
AIEOP
CCLG
COSS
CRCTU
EEC
EpSSG
EuPAL
GPOH
GEIS

GSF-GETO
ISG
MRC
NCRI
SIOPE
SIOPEN
SSG
SFCE
UNICANCER

N. America
CBTN
COG
DFCI
IDIPGR
NRG 
PNOC
RBTC
St. Jude 

PCDC worldwide participation

DCAs DUAs
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INTERACT AML Consortium
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EAB

Advisory 
Groups

ARCSAC

D4CG Team

PCDC structure

Consortia
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Step 4 - The data commons portal
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Step 4: Develop and deploy the technical infrastructure: the data portal

http://portal.pedscommons.org

http://portal.pedscommons.org
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Data in the portal



commons.uchicago.edu
http://sam.am/EHA2024

INTERACT (AML) Data in the PCDC
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Step 4: Develop and deploy the technical infrastructure: the data portal

http://portal.pedscommons.org

http://portal.pedscommons.org
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PCDC Publications: By the Numbers

Approved project 
requests

Projects in progress Publications

INRG (NBL) 1 8 32

INSTRuCT (rhabdo and non-rhabdo) 13 12 13

MaGIC (germ cell tumors) 10 43

NODAL (Hodgkin lymphoma) 2 0 0

16 approved project requests
30 projects in progress
88 publications

Totals:
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INRG - Defining more personalized and precise treatment

● Prognostic factors
○ Clinical and biological features
○ Age, category , grade, and MKI 
○ Serum LDH and serum ferritin 
○ Segmental chromosomal alterations
○ Age-at-diagnosis
○ Racial and ethnic disparities
○ MYCN amplification
○ Participation in clinical trials

● INRG consensus papers
○ Guidelines for imaging and staging
○ NBL molecular diagnostics
○ Criteria for sensitive detection of minimal NBL cells in bone marrow, blood, and stem cells

● Immunogenomic determinants of tumor microenvironment

Complete list of projects available at https://sam.am/pcdcresearch and publications at https://commons.cri.uchicago.edu/publications/

Neuroblastoma
● Incidence: 500/yr in U.S.
● 25,000 patients in commons

https://sam.am/pcdcresearch
https://commons.cri.uchicago.edu/publications/
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PCDC connects the dots

cancer 
predisposition 

syndrome

pediatric, AYA, or 
adult cancer

secondary malignancy,
late effects
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AYA Cancer Incidence (15-39)

● 90,000 AYAs diagnosed with cancer each year in the US
● *>2.3 million AYA cancer survivors in the US
● Cancer subtypes & biology differ between

AYAs, older adults, and younger children
● More patients diagnosed with AML

between 15 and 39 are treated in the adult
setting than the pediatric setting

Courtesy M. Roth
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D4CG differentiators
● We take a data first approach
● No data are harmonized or ingested until a stable, consensus 

data dictionary is in place
● We build sustainable dictionaries that meet the highly-

specific needs of researchers and clinicians
● We balance autonomy and centralization
● Change management and quality control are an important 

part of our value proposition
● Governance and provenance of the data dictionaries and the 

data are critical to success
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A vision for longitudinal care
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A vision for the future for long-term follow up
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At each visit, 
data are pulled 

into a centralized 
repository

Patient seen at 
multiple 

institutions

A vision for the future for long-term follow up

LTFU
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At each visit, 
data are pulled 

into a centralized 
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multiple 
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A vision for the future for long-term follow up

Hosp A     Hosp B Hosp C
14234422 | 83813431 | 44242231

HONEST BROKER

LTFU
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At each visit, 
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computable 
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At each visit, 
data are pulled 

into a centralized 
repository

Parent

Patient seen at 
multiple 

institutions

A vision for the future for long-term follow up

Code emailed to 
parent/patient

Patient

LTFU

Hosp A     Hosp B Hosp C
14234422 | 83813431 | 44242231

HONEST BROKER

Cloud-based 
computable 

consent
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At each visit, 
data are pulled 

into a centralized 
repository

Parent

Patient seen at 
multiple 

institutions

A vision for the future for long-term follow up

Code emailed to 
parent/patient

Patient

LTFU

Automatic re-
consent at age 18

Hosp A     Hosp B Hosp C
14234422 | 83813431 | 44242231
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Cloud-based 
computable 
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● Depression
● Quality of life
● Diet and exercise
● SleepAt each visit, 

data are pulled 
into a centralized 

repository

Parent

App/website used for 
accessing records and 

delivery of ePROs

Patient seen at 
multiple 

institutions

A vision for the future for long-term follow up

Code emailed to 
parent/patient

Patient

LTFU LTFU

Automatic reminders for follow up and ePROs

Support communities

Data flow

Navigator

Automatic reminders for follow up and ePROs

Hosp A     Hosp B Hosp C
14234422 | 83813431 | 44242231

HONEST BROKER

Cloud-based 
computable 

consent

Automatic re-
consent at age 18
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● Depression
● Quality of life
● Diet and exercise
● Sleep

CBC
ECHO

Mammogram

At each visit, 
data are pulled 

into a centralized 
repository

Parent

App/website used for 
accessing records and 

delivery of ePROs

Patient seen at 
multiple 

institutions

A vision for the future for long-term follow up

Code emailed to 
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Data flow
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GEARBOx
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Relapsed patients struggle to find therapies

Child with relapsed AML

Traditional 
chemotherapy

Additional testing

Phase I/II/III clinical trial
weeks/months

Hospital with 
insufficient 
experiencehttps://abcnews.go.com
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Relapsed patients struggle to find therapies

Traditional 
chemotherapy

Additional testing

Phase I/II/III clinical trial
weeks/months

48-72 hours

Genomic Eligibility AlgoRithm
for Better Outcomes

Child with relapsed AML
https://abcnews.go.com
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Eligibility criteria
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GEARBOx - current state

List of 
clinical trials

Patient 
navigator

Rules 
Extraction

Login
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Patient characteristics

Lab tests

Genomic testing
Clinical trials
Information about enrollment
Study locations

Disease characteristics
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Boolean logic
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Boolean logic
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GEARBOx - future state

List of trials Centralized 
pan-cancer 
navigator

Global trials
All tumor types

Access controls
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● Records from pediatric leukemia clinical trials were downloaded from ClinicalTrials.gov. 
● Regular expressions were used to discretize and extract individual trial criteria. 
● Multilabel SVM trained to classify sentence embeddings of criteria into clinical categories. 
● Labeled criteria parsed using RegEx to extract numbers, comparators, and relationships.
● Multilabel SVM demonstrated a pooled accuracy of 75%. 
● Text processing pipeline automatically extracted 68% of eligibility criteria rules (vs. 80% manual)
● Automated matching was accomplished in approximately 4 seconds (vs. hours for manual)
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What’s next for data collection?
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Electronic Health Record (EHR) Data Transfer Models

● Multiple connections
● Legal/regulatory barriers
● Competitive interests

Bulk Institutional 
Transfer
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Pilot study
May 30, 2024

Proof of concept study:

● Chemotherapy and immunotherapy data from patients at the University of 
Chicago (UChicago) and Vanderbilt University Medical Center (VUMC) enrolled on 
ANBL00B1 were extracted from the EHR into REDCap using CDIS

● The accuracy and completeness of the extracted medication data was assessed 
against gold standard data warehouses at UChicago and VUMC
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Electronic Health Record (EHR) Data Transfer Models

● Multiple connections
● Legal/regulatory barriers
● Competitive interests

Bulk Institutional 
Transfer

● Manual
● Slow
● Costly

Individual Records Request
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Electronic Health Record (EHR) Data Transfer Models

● Multiple connections
● Legal/regulatory barriers
● Competitive interests

Bulk Institutional 
Transfer

● Manual
● Slow
● Costly

Individual Records Request

● Rapid
● Easily updated
● Limited dataset

Individual API Transfer
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What is a patient access API?

https://www.salemhealth.org/services/primary-care/mychart
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What is a patient access API?

Application 
Programming 
Interface

https://www.salemhealth.org/services/primary-care/mychart
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What is a patient access API?

Application 
Programming 
Interface

https://www.salemhealth.org/services/primary-care/mychart



commons.uchicago.edu
http://sam.am/EHA2024

Application 
Programming 
Interface

https://www.salemhealth.org/services/primary-care/mychart

Leverage patient access APIs
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EHR Database

Patient
Access

API

Structured 
data

Transformation

Data pipeline
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EHR Database

Patient
Access

API

Structured 
data

Transformation

Data pipeline

What about text notes?
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EHR Database

Patient
Access

API

Structured 
data

Transformation

Data pipeline

Unstructured 
data

• Metadata
• Manual extraction
• NLP/AI

Database
Processed

Data Transfer
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Learning points

● Pediatric cancer is rare
● While overall survival for pediatric cancer is good, many 

types still have dismal outcomes
● Collecting and harmonizing data are keys to overcoming 

the paucity of data
● Clinical trials are not standardized
● Automated EHR data extraction holds promise of richer and 

cleaner data
● Survivors require better resources for long-term follow up
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Thank you

Last but not least, we are deeply grateful to the 
patients and families who make our work possible.
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