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NCI’s Childhood Cancer 
Data Initiative (CCDI)
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The goal of the CCDI is to build a 
community of 

pediatric cancer researchers, 
advocates, families, hospitals, and 
networks

committed to sharing data to 
improve treatments, quality of life, 
and survivorship of every child with 
cancer 

https://www.cancer.gov/research/areas/childhood/childhood-cancer-data-initiative

annual federal investment made in each fiscal year 2020 to 2030$50 million 

https://www.cancer.gov/research/areas/childhood/childhood-cancer-data-initiative


Holdren memo: 
Increasing Access to 

the Results of 
Federally Funded 

Scientific Research

Gabriella Miller 
Kids First Research Act 

21st Century Cures 
Act (Dec)

Childhood 
Cancer Data 

Initiative 
(Feb)

RACE for 
Children Act 

(Aug)

STAR Act 
(Jun)

NCAB Ad Hoc 
WG on Data 

Science 
Report (Jun)

2013 2015 2017 2018 2019 20202014 2016

NIH Genomic Data 
Sharing Policy (Jan)

NIH Intramural Human 
Data Sharing Policy 

(July/Aug)

NCI Moonshot Public 
Access & Data Sharing 

Policy (Jan)

BSA CCDI 
Report 
(Jun)

History of Initiatives and Policy Leading up to CCDI 

Cancer Moonshot 
Blue Ribbon Panel 

(Oct) 

Initiatives

Policies



https://www.cancer.gov/research/areas/childhood/childhood-cancer-data-initiative/symposium

https://www.cancer.gov/research/areas/childhood/childhood-cancer-data-initiative/symposium


June 2020 
CCDI Board of 

Scientific 
Advisors 

Working Group 
Report

Landscape of Pediatric/AYA Cancer Research Data & Needs Analysis

Types of Data for Collection and Aggregation

Potential Barriers to Progress

Generating New Data

Distinction Between Research & Clinical Data

Engaging Diverse Array of Stakeholders for Input

Potential Opportunities for Transformative Discoveries

24 specific 
recommendations
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CCDI --> National 
Childhood Cancer Registry 

(NCCR)



Central Cancer 
Registries 
participating in 
the NCCR



9

All childhood cases from 
registries (0-19 at diagnosis 

and expanding to <40;
1995+) 

Consolidate and standardize 
data in a single 
infrastructure

Analyze and share data, in a 
controlled access 

environment, to gain 
insight
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• Leverage and link disparate data from multiple sources to create an infrastructure that can better 
support surveillance and research on childhood cancer

• 24 central cancer registries, including 5 NPCR (MI, PA, TN, OH, FL)
• Core data derived from cancer registries- but extended and expanded to include additional relevant 

information such as
• Detailed treatment
• Genomic characterization
• Trajectory of care from diagnosis throughout life including

• Multiple primary cancers
• Recurrent disease 

• Other relevant factors related to risk and outcome (residential history, SDOH etc.)
• Integrate within modern CCDI federated data ecosystem
• Include data on a broader set of patients than covered in COG facilities

• Potential disparities in who is seen/treated in COG systems
• Preliminary data estimating proportion of patients seen at COG facilities in SEER: 65-77% overall

CCDI National Childhood Cancer Registry



Website & NCCR*Explorer, 
Data Platform

• High-quality PII/PHI-based matching of 
individuals across many data sources

• Rich data from SEER registry abstracts (since 
1995; expanding to <40 year-olds)

SEER & NPCR childhood cancer cases 
(treatment, genomic characterization, socio-demographics, etc.) 

• Linkages from detailed, non-registry sources 
like Cancer Centers, COG, Pediatric 
Proton/Photon Registry

• NAACCR  Virtual Pooled Registry
• De-duplication & longitudinal matching
• 9 states in 2022
• Enable survivorship studies

VPR case matching

Census of all childhood cancer cases

Enrich with patient-level genomic, socio-
demographic, and other clinical data

• Pilots like Birth Records, Whole Slide Imaging, 
Medicaid

• Other efforts to improve data quality and 
resources with CDC, HemOnc.org, DOE

Pilot and scalability projects, 
Assess and harmonize data

• Communicate progress!

NCCR



Biomarkers
Treatment or Trial Healthcare 

visit
Life events Cancer 
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Outcome

1995, age 5 1995-1996 2015, age 20 2021, age 26

Cancer 
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Biomarkers
Treatment or Trial Healthcare 

visit
Life events Cancer 

Diagnosis
Outcome

1995, age 5 1995-1996 2015, age 20 2021, age 26

Cancer 
DiagnosisBirth

Enrich with patient-level genomic, socio-
demographic, and other clinical data
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Massachusetts



Biomarkers
Treatment or Trial Healthcare 

visit
Life events Cancer 

Diagnosis
Outcome

1995, age 5 1995-1996 2015, age 20 2021, age 26

Cancer 
DiagnosisBirth

Infrastructure that allows us to accurately 
identify and match patients over time

Louisiana Texas

Florida

Massachusetts
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CCDI > NCCR > NAACCR 
Virtual Pooled Registry 

(VPR)



Website & NCCR*Explorer, 
Data Platform

• High-quality PII/PHI-based matching of 
individuals across many data sources

• Rich data from SEER registry abstracts (since 
1995; expanding to <40 year-olds)

SEER & NPCR childhood cancer cases 
(treatment, molecular characterization, socio-demographics, etc.) 

• Linkages from detailed, non-registry sources like 
Cancer Centers, COG, Pediatric Proton/Photon 
Registry

• Virtual Pooled Registry NAACCR
• De-duplication & longitudinal matching
• 9 states in 2022
• Enable survivorship studies

VPR case matching

Census of all childhood cancer cases (age 0-19)

Enrich with patient-level genomic and 
other data

• Pilots like Birth Records, Whole Slide Imaging, 
Medicaid

• Other efforts to improve data quality and 
resources with CDC, HemOnc.org, DOE

Pilot and scalability projects, 
Assess and harmonize data

• Communicate progress!

NCCR
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NCCR & Virtual Pooled Registry

Why?

Travel out-of-state for 
treatment, specialty 

facilities

Partial information 
reported to multiple 

central registries, state of 
residence

Central Cancer Registries 
challenged to capture 
comprehensive data 

Complicates analysis and 
de-duplication at 

national level

Child cancer patients 
survive and grow into 

adulthood

Move to a different 
state

Higher risk for 
subsequent primary 

cancers

Link a single individual, 
over time, across 
states to better 

understand long-term 
effects of cancer and 

treatments

• VPR includes 43 central cancer registries who have agreed to perform linkages with clearly defined 
cohorts

• Public health surveillance activity that enables identification, matching, and counting of 
primary and subsequent neoplasms among children and later in life

• Obtain true incidence patterns
• Measure the true risk of subsequent primaries and late effects of treatment



NCCR & VPR –
Next Steps

• Complete linkage between registries in 
NCCR and VPR

• Enable better linkage of patients across 
registries and improve data quality by 
sharing case information

• Quality control to improve identification 
of subsequent primaries



23

Opportunities to use NCCR 
data under CCDI



Better 
understand 
disparities in 
care

Children with cancer have complicated 
patterns of care in the US:
• Children’s Oncology Group (COG) runs the 

majority of clinical trials for pediatric cancer
• COG facilities provide state-of-the-art care, 

however:
• 60% of patients age <29 enroll in trials
• Prior studies report trial enrollment 

varies by age and cancer site
• What patients are not seen at COG 

facilities?

https://www.childrensoncologygroup.org/clinicaltrials-136
Liu, 2003 PMID: 12599243; Faulk, 2020 PMID: 32324751

Solutions:
• Evaluate registry data for evidence of care received 

in COG facilities
• Link with COG data and understand disparities in 

access to care

https://www.childrensoncologygroup.org/clinicaltrials-136
https://pubmed.ncbi.nlm.nih.gov/12599243/
https://pubmed.ncbi.nlm.nih.gov/32324751/


Results from SEER evaluation on visiting COG facilities

Approximately 75-80% of 
73,400 patients <20 years old 
had least 1 visit to a COG 
facility from 2000 to 2018 in 13 
SEER registries.

Patients not seen at COG 
facilities are:

• Older (aged 15-19)
• Female
• Black
• With certain cancer sites (CNS 

Non-Malignant) less likely to be 
treated at these state-of-the-
art centers
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COG Coverage –
Next Steps

• Complete linkage with COG
• Quality assurance assessment

• Conduct analyses looking for demographic, 
geographic, and other disparities:
• Proportion of patients seen at COG 

facilities (whether enrolled in trials or not)
• Proportion of patients enrolled in trials at 

COG facilities 
• Identify population subgroups not well 

covered by COG 
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CCDI > NCCR > Direct 
Linkages to data providers 



Website & NCCR*Explorer, 
Data Platform

• High-quality PII/PHI-based matching of 
individuals across many data sources

• Rich data from SEER registry abstracts (since 
1995; expanding to <40 year-olds)

SEER & NPCR childhood cancer cases 
(treatment, molecular characterization, socio-demographics, etc.) 

• Linkages from detailed, non-registry 
sources like Cancer Centers, COG, Pediatric 
Proton/Photon Registry

• Virtual Pooled Registry NAACCR
• De-duplication & longitudinal matching
• 9 states in 2022
• Enable survivorship studies

VPR case matching

Census of all childhood cancer cases (age 0-19)

Enrich with patient-level genomic 
and other data

• Pilots like Birth Records, Whole Slide Imaging, 
Medicaid

• Other efforts to improve data quality and 
resources with CDC, HemOnc.org, DOE

Pilot and scalability projects, 
Assess and harmonize data

• Communicate progress!

NCCR



Important Categories of Data for CCDI from NCCR Cancer Centers

https://deainfo.nci.nih.gov/advisory/bsa/sub-cmte/CCDI/CCDI%20BSA%20WG%20Report_Final%20061620.pdf

Clinical, treatment, and 
outcome data from 

clinical trials and the 
EHR

Molecular data 
including research 

sequencing and clinical 
molecular profiling

Availability and location 
of biospecimens, 

including germline and 
tumor DNA

Longitudinal population 
data from patients and 

survivors

https://deainfo.nci.nih.gov/advisory/bsa/sub-cmte/CCDI/CCDI%20BSA%20WG%20Report_Final%20061620.pdf


NCCR Linkage Process
 Strategic assessment of potential data providers

 Develop a protocol

 Data providers approve protocol

 Participating registries approve protocol (ranging from 23-33 registries)
 May require IRB modification
 Review and approval for data release by registries
 DUAs for each registry and each linkage

 Linkage
 Depending on personally identifiable information, may require significant 

manual validation (e.g., COG)
 Evaluate patient matching and data quality (completeness, accuracy etc.)
 De-identified data submitted to NCCR Data Platform



CVS, Walgreens, RiteAid, Medicaid, 
Unlimited, United Healthcare

•Medical and Pharmacy ClaimsData 
Domain

•Improve longitudinal matching
•Increase knowledge of comorbidities, treatment, recurrenceImportance

•Date of prescription, medication information; Date of 
service, diagnosis codes, procedure codes, 
medication or treatment information

Data 
Details

Linkages Complete, Data 
under Evaluation, 
Planning for updated 
data



Ongoing, prior 
linkages in use alreadyLexisNexis

•Address HistoryData 
Domain

•Improve accuracy of longitudinal matching for children who 
move or change names over their lifespan
•Link cases when patients move

Importance

•Address history since 1995 matched to address at diagnosis
•SEER saw success in adults and increased match rates
•Identify adults with the same address as child’s at diagnosis

Data 
Details



Some Linkages 
Complete, Others In 
Process

Enhanced data from Cancer 
Centers and Hospitals

•Real-world clinical dataData 
Domain

•Increase knowledge of comorbidities, treatment, recurrence, 
biomarkers, radiology and pathology reports, outcomes, 
comorbidities

Importance

•Date of service, diagnosis codes, 
procedure codes, medication or 
treatment information (Chemotherapy, 
dose, dates; Radiation site, dose, 
fractions)

•Gene, variant, structural 
rearrangements

•Site, histology, grade, stage
•Survivorship, family studies
information

Data 
Details



Linkage in process 
now

Children’s Oncology Group clinical trials database
(2007-2017; 2015-current)

• Clinical Trial Enrollment
• Address History
• Pathology Report

Data 
Domain

•Improve longitudinal matching
•Clinical trial participation and coordination with COG
•Detailed pathology, patient demographics, diagnosis

Importance

•Patient and parent address and patient demographics
•ICD-O histology, behavior, topology; Stage; Diagnosis date
•Trial enrollment
•Consent for recontact studies

Data 
Details



Summer 2022State Health Department 
Birth Records

•Parental Address History
•Potential risks to develop cancer from around
the time of birth related to geography or other factors

Data 
Domain

•Improve accuracy of matching prior to child’s cancer diagnosis and capture 
parent names

•Well-established gestational and perinatal risk factors for childhood cancer 
•Less-established risk factors in need of further study

Importance

•Parent names, subsequently linked to parent’s LexisNexis address 
history

•Birth weight, parental age, mode of birth, parental smoking, 
maternal obesity

Data 
Details



Fall 2022Pediatric Proton and Photon 
Consortium Registry (PPCR)

•Clinical research
•Detailed treatment
•Outcomes

Data 
Domain

•Increase knowledge of treatment
•Improve capture and standardization of radiotherapy
•Reduce manual abstraction
•Improve knowledge of adverse outcomes like secondary malignancies and late effects

Importance

•Comprehensive data on disease, treatment, and clinical outcomes 
of pediatric cancer patients receiving any radiation modality

Data 
Details



Biomarkers
Treatment or Trial Healthcare 

visit
Life events Cancer 

Diagnosis
Outcome

1995, age 5 1995-1996 2015, age 20 2021, age 26

Cancer 
DiagnosisBirth

Pharmacy and 
Medical Claims



Biomarkers
Treatment or Trial Healthcare 

visit
Life events Cancer 

Diagnosis
Outcome

1995, age 5 1995-1996 2015, age 20 2021, age 26

Cancer 
DiagnosisBirth

PPCR

Birth Records

Cancer Centers 
and Hospitals



Biomarkers
Treatment or Trial Healthcare 

visit
Life events Cancer 

Diagnosis
Outcome

1995, age 5 1995-1996 2015, age 20 2021, age 26

Cancer 
DiagnosisBirth

LexisNexis, COG, 
Birth Records
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How do we share data?



Website & NCCR*Explorer, 
Data Platform

• High-quality PII/PHI-based matching of 
individuals across many data sources

• Rich data from SEER registry abstracts (since 
1995; expanding to <40 year-olds)

SEER & NPCR childhood cancer cases 
(treatment, molecular characterization, socio-demographics, etc.) 

• Linkages from detailed, non-registry sources 
like Cancer Centers, COG, Pediatric 
Proton/Photon Registry

• Virtual Pooled Registry NAACCR
• De-duplication & longitudinal matching
• 9 states in 2022
• Enable survivorship studies

VPR case matching

Census of all childhood cancer cases (age 0-19)

Enrich with patient-level genomic and 
other data

• Pilots like Birth Records, Whole Slide Imaging, 
Medicaid

• Other efforts to improve data quality and 
resources with CDC, HemOnc.org, DOE

Pilot and scalability projects, 
Assess and harmonize data

• Communicate progress!
NCCR



NCCR*Explorer

• Pre-calculated statistics in 
dynamic tables and plots 
based on user criteria

• Site-specific age groups based 
on clinical significance

• Histology-based groupings
• No geographic identifiers to 

minimize risk of 
reidentification of small 
numbers

• Over time will add new 
variables not collected by 
registries, e.g., Cancer Center 
Supplement projects



How do we share data from linkages back to registries?

 NCCR-participating registries review and approve linkage protocols
 Data providers and registries negotiate what data can be shared directly 

with central cancer registries

 Registries can submit requests to use the controlled access NCCR 
Data Platform (de-identified)

 Public, aggregate statistics through NCCR*Explorer



NAACCR
NCCR 

Working 
Groups

Chairs:
• Sumit Gupta, MD, PhD, FRCP 

(University of Toronto)
• Todd Gibson, PhD (NCI)
Members: Oncologists, 
pathologists, cancer registrars, 
researchers, epidemiologists

Metadata

Chairs:
• Stephanie Hill, MPH, CTR (NAACCR)
• Karen L. Knight, MS , (NAACCR)
Members: Central cancer registries, 
researchers, epidemiologists, 
informaticists, IRB specialists

Data Access & Release
Chairs:
• Dennis Deapen, DrPH (USC)
• Amie Hwang, MPH, PhD (USC)
Members: Central cancer registries, 
researchers, epidemiologists, 
informaticists

Data Products

Chairs:
• Fernanda Silva-Michels, MSc, 

PhD, CTR (NAACCR)
• Gonçalo Forjaz, DVM, MSc, CTR 

(NCI)
Members: Cancer registrars, 
informaticists, epidemiologists, 
researchers

Data Quality

Slide courtesy of Stephanie Hill, NAACCR



NCCR Data Platform goal:  Enable controlled access to data

Data Storage

Data 
Processing

UI

 Secure, authorized data sharing
 Integrate with CCDI federated system
 Support searching data using complex queries 

and building cohorts that meet researcher’s 
criteria

 Built-in governance to request data and cohorts 
from multiple data providers

 Link data from multiple sources using PII & 
privacy-preserving record linkages

 Enhance registry data with linked data
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Pediatric Cancer Stage 
based on the Toronto 

Consensus of 2014



PMID: 27300676
DOI: 10.1016/S1470-2045(15)00539-2

https://doi.org/10.1016/s1470-2045(15)00539-2


PMID: 30169247
DOI: 10.1016/S2352-4642(18)30024-5

https://doi.org/10.1016/s2352-4642(18)30024-5


https://kankerregister.org/media/docs/downloads/zorgprogramma/PaediatriccancerstageguidelinesfortheBelgiangeneralcancerregistrationincidenceyear2020.pdf

PMID: 30169253
DOI: 10.1016/S2352-4642(18)30023-3

https://kankerregister.org/media/docs/downloads/zorgprogramma/PaediatriccancerstageguidelinesfortheBelgiangeneralcancerregistrationincidenceyear2020.pdf
https://doi.org/10.1016/s2352-4642(18)30023-3
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Looking ahead





https://www.cancer.gov/types/childhood-cancers/child-adolescent-cancers-fact-
sheet#:~:text=In%20the%20mid%2D1970s%2C%2058,least%205%20years%20(3)

https://www.cancer.gov/types/childhood-cancers/child-adolescent-cancers-fact-sheet:%7E:text=In%20the%20mid%2D1970s%2C%2058,least%205%20years%20(3)


What does 
the NCCR 
mean for 
FCDS?

NCI and researchers use your work to 
evaluate treatment, outcomes, and long-
term effects of childhood cancer

Linkages are available to Florida

What you have done since 1995 is 
contributing today and in the future

Florida is helping to grow rich data 
resources for rare cancers



www.cancer.gov                 www.cancer.gov/espanol
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