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NCCR Data Platform and

Pediatric Data Standards
Wayne H. Liang, M.D., M.S.
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Central Cancer Registries “ s 'ﬁ'ﬁ\i cs

U.S. Cancer Statistics
The Official Federal Cancer Statistics

Characteristics

#&. NCISEER (Surveillance,
@ Epidemiology, and End = State-based
Results): = Federally mandated reporting
= 50% of U.S. population -

Manually abstracted from
= More detailed data treatment centers

= Generates national cancer

: tatisti
CDC NPCR (National Program Satistes

of Cancer Registries): = Lacks comprehensive
data required to understand the

full patient journey

= 96% of U.S. population

= Less detailed data
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National Childhood Cancer Registry (NCCR)

= Component of CCDI S
= Aconnected data

California

Infrastructure to enable
sharing of childhood cancer |
data from multiple and
heterogeneous data
sources

Los Angeles

= Enriches SEER and NPCR L,
data with other data

* Data from Colorado is not yet included in the current NCCR data release.
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NCCR Data Sources and Domains

Data Sources

Central Registries

NCI-Designated Cancer Centers

Children’s Oncology Group (COG)

Pediatric Proton/Photon Consortium Registry (PPCR)
Virtual Pooled Registry (VPR)

Administrative data sources

Clinical trials, survivorship studies, etc.

Data Domains

= Longitudinal treatment, comorbid
conditions, procedures, outcomes, etc.

= Social determinants of health

= Radiation oncology treatment

= Clinical genomic reports
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NCCR Data Products

NCCR*Explorer @B

Open access

25 NCCR reqistries:

= 70% of U.S. population

= 1,700,440 reported cancer
cases

Sources: SEERNCCR;

NAACCR CiNA submissions

NCCR Datain @
SEER*Stat ===

Registeredaccess
User queries
15 NCCR registries:
= 49% of U.S. population

= 973,935 reported cancer
cases

Sources: NAACCR CiNA

Coming soon!

NCCR Data &
Platform 6

Registered and controlled
access

User queries

Cloud-based ordownloaded
custom data sets (approved,
individual-level)

18 SEER coreand 4 SEER

_ submlssmnsitra}nsmon to RSR registries:
pccrexpIorer.ccdl.cancer.qov/appl NCCR submissions - 57%of U.S. population
ication.html = 1,543,269 reported cancer

seer.cancer.gov/seerstat/ cases
= Sources: Multiple linked and
harmonized data sources
(central registries, NCCR
submissions, other)

datacatalog.ccdi.cancer.gov/data
set/CCDI-NCCR%20SEER*Stat

*Dx @ ages 0-19 for some registries
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https://nccrexplorer.ccdi.cancer.gov/application.html
https://nccrexplorer.ccdi.cancer.gov/application.html
https://seer.cancer.gov/seerstat/
https://datacatalog.ccdi.cancer.gov/dataset/CCDI-NCCR%20SEER*Stat
https://datacatalog.ccdi.cancer.gov/dataset/CCDI-NCCR%20SEER*Stat

CCDI Data Harmonization Objectives

= Establish consistent and
interoperable standards for
collecting, storing, and sharing
pediatric cancer data

= Facilitate data integration across
studies for streamlined analysis

= Develop core pediatric elements
for clinical and research purposes

Source: Shutterstock
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Data Standards: Cross-Domain Collaboration

= Data standards are critical
for interoperability across the
CCDI Data Ecosystem

= CCDI data standards are being

developed in collaboration with the:

* NCI Semantics Infrastructure
Team

* Pediatric Cancer Data Commons
(University of Chicago)

« CCDI Molecular Characterization
Initiative Disease Committee

* HemOnc.org

« mCODE
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THE CCDI DATA ECOSYSTEM

The Childhood Cancer Data Initiative (CCDI)
Data Ecosystem is a connected network
of data, tools, and resources on
children, adolescents, and young
adults with cancer.

= £
EE/AEE

NCI-MANAGED & EXTERNAL DATA

Childhood cancer clinical and research
data at NCI and beyond

('CDI H UB

132 ])
An entry point

for users to USERS

m ' connect with ’ CCDI RESOURCES
ot data and toolsin Tools and platforms

‘ the ecosy=iaig that allow users

to find, access, use,
and learn from data

Researchers, clinician:

data scientists, and
community scientists
interested in
analyzing childhood
cancer data

(il

Learn more at ccdi.cancer.gov
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NCI’'s Semantics Infrastructure: Promote Interoperability

NCI Thesaurus (NCIt):
= Controlled vocabulary of biomedical
concepts

Cancer Data Standards Registry and %
Repository (caDSR): i Q

= Structured repository for clinical and

'i

h metad # ' &
research metadata = \3/ m
\

Common Data Elements (CDESs):

= Standardized metadata elements for
clinical and research use Source: Shutterstock

* Incorporates terms from NCIt

« Managed within caDSR
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Pediatric Cancer CDEs

= 434 CDEs (as of July 2024)
= Multiple clinical and research domains:

« Administrative, Demographics, Diagnosis,
Treatment, Specimen, Molecular, and
Imaging, etc.

* Linked to reference data standards or
cross-walked to other CDESs

Reference Data Standards

HL7 FHIR mCODE, HemOnc.org, OMOP, PRISMM,
OncoTree, UBERON, OBO, GA4AGH, HGVS, PCORnet,
HPO, SNOMED CT, LOINC, ASTRO, etc.
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=1 Pediatric Cancer (Pediatric Cancer) (434)
(] All Pediatric Core CDEs (77)
(] CCDI Federation CDEs (15)
[=-——] Childhood Cancer Data Initiative (218)
#-[_) Administrative (5)
[ Diagnosis (7)
[_] Participant (44)
(] Sample (106)
#-[_] Sequencing (48)
[_] Study (33)
[_1 National Childhood Cancer Registry (4)
[=I--—) PCDC Aggregated Dictionary (249)
+-|_) Demographics (22)
[ ) Disease Attributes (26)
[_] Events (36)
() Protocol (28)
+-|_) Response (24)
[ Testing (54)
[_] Treatment (66)

cadsr.cancer.gov/onedata/Home.jsp
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NCCR Data

Harmonization Process
C. Austin Fitts, Pharm.D.
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NCCR Cancer Center Data Harmonization Clinical Team

HemOnc.org Editorial Board
Pediatric Team

0
NCCR Cancer Center

Austin Fitts, Pharm.D. Elaine Fan, M.D. David Noyd, M.D., M.P.H. Data H armon |Zat| on
National Cancer Institute University of Kansas, University of Washington
Wichita and Seattle Children’s (2021 )
Hospital

*k

** CC-DIRECT (Childhood Cancer—
Data Integration for Research,
Education, Care, and Clinical

ey Trials)

Nikki Wood, D.O. Wayne Liang, M.D., M.S. Jeremy Warner,M.D,, M.S. Standards TaSK Team
Children’s Mercy Kansas Children’s Healthcare of Rhode Island Hospital and
City and University of Atlanta and Emory Brown University
Missouri, Kansas City University
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Methods for Harmonization of Complex Data Elements

Patient data submitted by cancer centers

|dentify standardized data elements

Validation of interoperability and accuracy

Transform data to common standards
Release harmonized data set to researchers
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Harmonization Example: Transplant Type

= Cancer Center Permissible
Values

- [Matched Un related] Donop Relatianstip

= |JAutologous

Transplant Protocol HLA Status

fADDTLACL AN

A\ e g

4 1 Permissible Value a 1 Permissible Value Lﬂ.EermiSSible Value
= IMatched|Related jlogi Match
Biological Relative I (Torogous | Non-Match
= Unknown ) NoTFomorted
n Syngeneic Biologically Unrelatedl |Unknown Unknown
TNotRepored
* [Haploidentical Related| unkaoun
= Other
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Harmonization Example: Transplant Type

Cancer Center Donor Transplant
Permissible Relationship Protocol Type
Values Type (13383450) (13376562)

HLA Status
(13376564)

Not Autologous Not
Applicable (C16039) Applicable

Autologous

Biologically
Unrelated
(C130053)

Matched
Unrelated

Allogenic Match
(C46089) (C129972)

. . Biological .
Haploidentical Relative Allogenic Non-Match

related (C71384) (C46089) (C126298)

Biological
Syngeneic Sibling
(C100809)

Allogenic Match
(C46089) (C129972)
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Cancer Center Supplements: Data Harmonization

= 12 Cancer Centers
« Submitted 6,500 columns
* Representing over 25,000 patients
* Across 23 million rows of patient data
= General Stats
* Over 3.5 billion non-null data points to harmonize
* Average of 77,000 data points submitted per patient

* Average data completeness was 96% (% of non-null data)

m) NATIONAL CANCER INSTITUTE cancer.gov/CCDI #data4childhoodcancer 19



Breakdown of Harmonized
Data Elements (n = 345)

— ?L -
o] E] &3

|
\\ //"
h [ ]

15% (n=50)
Outcomes and
Complications

i

7% (n=22)
Genomics

15% (n=55)
Patient
Demographics

® s
"

24% (n=82)
Diagnosis

-
.I\
ALY
.- I
= |

) J e .

] ) e
A i ==

34% (n=116) 6% (n=20)

Treatments Source: Canva Procedures



Examples of Cancer Center Data Elements Augmenting

FElE! : Diagnosis Treatments Qutcomes
Demographics

Performance Chemotherapy

Insurance Status Received Lab Results
Radiation Complications
Education Level Morphology ) and Adverse
Received
Events
Past Medical Tumor Stem Cell Hospital

History Genomics Transplants Admissions
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Cloud-Native Data Sharing through the NCCR Data Platform

Authentication and
Authorization .

Data Browser .

Cohort Discovery @

Governance

Data Release and ¢
Analysis

CCDI Data :
Ecosystem

m NATIONAL CANCER INSTITUTE

Federated identities for authentication
Approve users using SEER Data Access Request process
Continually validate appropriate data use and manage authorization

Learn about data sources linked to registry data using PIl or PPRL

Search for a defined cohort of patients and view aggregate statistics and
counts

Request access to individual-level data and support reviews of requests
Create custom data sets for a user based on the data access request

Release custom data sets to researchers for analysis with statistical
software programs like R Studio, Jupyter Notebooks, SAS

Enable data sharing with other CCDI data resources (e.g., CRDC) at NCI
and other institutions

cancer.gov/CCDI #datadchildhoodcancer 22



Implementing Treatment

Standards: HemOnc.org
Nikki Wood, D.O.
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Comparing Cancer Treatment Using Real World Data

Challenges Needs
Central registry data lacks detailed Medication administration record and
treatment data prescription filing data
Treatment as Prescribed vs Treatment Match drugs/treatments to cancer
Received—Dose maodifications, regimens
missed doses, missing data A standardized vocabulary of regimens
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Challenge of Paper Chemotherapy Roadmaps

v, m_,m_m A s O @5 = Chemotherapy regimens

Initial

\

g
Dlagn051s Hemophagocytic L; ymphohlshocytosls “\ % I
Modified treatm 4 Weekly; + Vinblastine from COG ANHL0131 a.re COI I I p eX
Primary Attendin

week | day | date due | date Chemotherapy Vinblastine Studies Pentam
R T G mad _ malll = Paper roadmaps are the
(S % 7 T4 ' —22"} === .
i 3? ﬁx& AL = &y mainstay for
T Enrsnnt B | Saus” [1[9550)) :
2 1 : Zbﬁ"%lb ]:,_Dcxamclhasonc AMWNAD % Zymé 1% d Ocu mentatlon
4 1] o ) ety |1 A—0Y"

3 T | [T Dexamethasone 2 Qmﬁo m < Crna 12 3 L\‘\ﬂ .

Pl ) S T Vi e Lt .7 Tl f = Efforts to create machine-
W (Mved vp ) T e . .

&fﬁ@ It 7 T L T pa " interpretable electronic

6 i 65 Dexamethasone 3 2&1 [71®) 2|°'V‘f) (37 _ih% 12,3 ~] S i ili

7 6‘!1-@ 612{? Dexamethasone 4 M@\) 210 = [V, e 1,2 v (‘]L) road m aps WII I faCII Itate

8 q 2 0-H Dexamethasone taper ZIUM% S-nn ~ 1234 L H H

%ébz/lsiléjfl:i(iifcrcnlial‘ LFTs, Coags, lytes Stan d ard Ized ! d Iscrete !

2. Ferritin, Triglycerides, fibrinogen, LDH 3 activity (i ow, discuss with team mL neede

3. goluble l{-zgtyecep?ors (r(F'[)ZS)g ) S FDKrawlM—l%h( :ﬂ\zlrgl((:)alm, ngeds to be i}l’]l lab by 3me) = a.n d tran Sfe rab I e

(Draw M-Th after 10am, needs to be in lab by 3pm) 5. BMT referral at week 4 if no improvement .
-+l i b s o () chemotherapy regimen
\A\C v N
- Dz oc £ 312
B S B e e ) Tt o gp}g.%%q metadata
Calls

Wyatt KD, Noyd DH, Wood NM, et al. Data standards in pediatric oncology: Past, present, and future. Pediatric Blood & Cancer. 2023 Feb. doi:
10.1002/pbc.30128.
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HemOnc.org Vocabulary of Cancer Regimens

= Largest freely available, computable knowledge resource of cancer regimens

= Machine readable standard vocabulary for chemotherapy regimen
representation in the OMOP common data model

= Derived from HemOnc.org website

= Free for non-commercial use

= Available within OHDSI ATHENA vocabularies repository: athena.odhsi.org

= Available on Harvard Dataverse for download:
dataverse.harvard.edu/dataverse/HemOnc

“‘Anontology is a FORMAL, EXPLICIT, specification of a SHARED conceptualization.”

— Rudi Studer (1998)
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https://athena.odhsi.org/
https://dataverse.harvard.edu/dataverse/HemOnc

The HemOnc Regimen Model

Regimen

uauodwod'sey 7

-
Context - W .

~* Modality

Component

Condition

s Study Has study group

Study Group

First author

PMID

F< OHDSI

OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

URL

CoNaT .
RxNorm Ext. | ICD-0-3 Title
NCIT |\ SEERSite Year

messlls- Internal relationships

sl External relationships

OMOP
Common Data Model

Saiirea 1 Saiirea 2 Saiires 3

Analysic Analysis
method results

Warner JL, Dymshyts D, Reich CG, et al. HemOnc: A new standard vocabulary for chemotherapy regimen representation
in the OMOP common data model. Journal of Biomedical Informatics. 2019 Aug. doi: 10.1016/j.jbi.2019.103239.

m NATIONAL CANCER INSTITUTE
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#data4childhoodcancer 27




HemOnc.org Example Regimen: COG AHOD0031

COG AHODoo3:

Rapad Early Responders (Standard Arm)
ABVE-PC x 2 Cycles
ABVE SC Acracwyon (Dosonatecr. Peormwyon. Yromtre Poponde Brodnmone Cyongmosonaror

BCE %P

=y Trcence

o DOMORBCD ASamycr; 35 mym 1V Over 10 1 30 Tuutes 008 per S0y o Savs 1 2

o Bcreyim Daecams | S @esw? ¥ ovet 101 20 mextws o $3J once on Sey 1

o TRIITYLN NN vzm-lr.o‘-cw;ﬁemui‘immms

* VWmine sOncown) 1 3o (mameas Gose of 25 Mg TV ORCE pex Gy 08 Glys 1. 8

o Soponoe epeud ':Svov"h':w"mmxm:r:na' 3

* Pececne (SSeageoc) & mpmAaly PO Svoes BO o TO o cys 11 7

o Cyoughossterads ICyttnst) 80 ,-q—"r.' Ovew T hong Once 00 Oy Y

T2y eycie fer 2 cyches

References

1 CO0 AMOO0031: Friecman DL Ohen L Wokten S Soon A, McCates K FErGeoraid TJ Mewse! & De Alswmon P8, Chem AR Sobrmaity N Ehvich P Mutthaon 25 Constiee LS. Schwetz CL Ol

Omooogy Geog Tose-riersve SEeponse-2aced CRenUmeay 0C (A000N Twiagy 10 (MO 200 J00KSTETS #i Dewfy SAGNCHET FIEmeciiin#Si ~00p00 NIGOOrd 3 wpon Sun Te Cioens
Oncoiogy Growp Sty AHO00031 J Cln Oncoi. 2014 Mow W 2332136814 Eped 2012 Ot 13 ok © onpesl 2cie & G008 St CONEMR SIetReci ink 1 FUAC 2ce S Putias NCTO2SSES

Evaluate Resporse

ABVE-FC x 2 Cycles

ANVE.PC A0raryon Dosndon) eomyon. Yrcetne Bogoucs Sedrmone CrrophoRtersie oo

wy Trcenss

HemOnc.Org. Classical Hodgkin lymphoma, pediatric. Edited June 27, 2024.
https://hemonc.org/wiki/Classical_Hodgkin_lymphoma, pediatric#COG_AHODO0031.
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Uses of HemOnc.org Regimen Vocabulary

g v = i

Disease > Common Cancer Regimen Components = Real World
Cancer Regimens Regimen - Components Likely Regimens Data = Real World
Evidence
Identify Resolve missing or Identify possible Enables comparative
regimens that a conflicting regimens that a patient analysis of cancer
patient with a given data when the received based on treatments real patients
cancer may have regimen is known chemotherapy components received using registry
received data

Mapping of NCCR treatment data to HemOnc.org regimen vocabulary may
augment the use of NCCR for comparative analysis of cancer treatments.
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Minimal Common Oncology Data

Elements (MCODE)
David H. Noyd, M.D., M.P.H.
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Minimum Common Oncology Data Elements (mCODE)

A FHIR-based core set of common data elements for cancer that is
standardized, computable, clinically applicable and available in every
electronic health record for patients with a cancer diagnosis

A standard health record for oncology Patients

Providers Research

The minimal set of data elements CANCER

applicable to all cancers, and collected for:

Standardized Use-case driven and Disease Treatment

information exchange targeted use

Outcome Patient

Genomics Assessment

Oncology data element domains: GO;EFHT“:"V
patient, disease, treatment, cevEon
outcomes, genomics, lab/vital
CodeX | Approved for public release. Distribution unlimited 22-03274-12 “d COd eH
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FHIR Implementation Guide Process (Initial Methodology)

Gather

relevant
clinical

information

Translate
information
into data
elements

Develop
FHIR IG

case

* Purpose « Clinical  Data Dictionary  Include:
Information to Clinical » Documentation
* Drivers inventory Information + Data Dictionary
Cross-Walk
» Use case « Concept Model  (“Rosetta
scenario (Mind Map) stone™)
» Persona « Logical Model

CodeX | Approved for public release. Distribution unlimited 22-03274-12

NATIONAL CANCER INSTITUTE cancer.gov/CCDI

Validate
FHIR IG

« Examples

* FHIR reference
implementation

Release
for Trial
Use

+ Early Pilots

* Connectathons

wJ CodeX’

#datadchildhoodcancer
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Childhood Cancer-Datalntegration for Research, Education,
Care, and Clinical Trials (CC-DIRECT)

= Expand mCODE to include data elements specific to
childhood cancer

= |dentify data required for pediatric cancer
= Compare with existing FHIR resources

= Prioritize data

= Determine data flow requirements

= Model and align with other work

= Propose mCODE update

m) NATIONAL CANCER INSTITUTE CanCer.gOV/CCDl #data4childhoodcancer 33



CC-DIRECT: Leveraging mCODE to create a standardized
cancer healthrecord

= Enable automatic extraction of discrete data elements from the
electronic health record to align with data standards for NCCR

= Generate real-world data evidence
= Reduce time-intensive harmonization of data

= Promote interoperability of data to support clinical and patient
navigation from diagnosis through survivorship
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Data Standards

i
>—) _) NCI National Childhood
Cancer Registry

i
m HL7  FHIR

A
@ 'K' @ rie MCODE: interoperability to improve portability of
mmHV' \ oncology-specific data across institutions as
o) B - m/\ patients change health systems for treatment,
m survivorship, transition to adult care
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Childhood Cancer Survivorship as a Use Case

—CCSS—

CHILDHOOD CANCER SURVIVOR STUDY

Risk Prediction Calculators

Acute Ovarian Failure Risk Breast Cancer Probability Cardiovascular Risk Calculator
Prediction Calculator Calculator
Kidney Failure Calculator Primary Ovarian Insufficiency

Risk Calculator

Learn More Learn More

B NATIONAL CANCER INSTITUTE cancer.gov/CCDI

Passport
)) for Care”

with the CHILDREN'S
ONCOLOGY GROUP

Maps treatment
exposures to LTFU
Guidelines

Long-Term Follow-Up
Guidelines

for Survivors of Childhood, Adolescent, and Young Adult Cancers

CHILDREN'S
ONCOLOGY
Wbt wivw susvivor hipgudelines 019

GROUP

Capyright 2021 ¢ Childrus's Oncolegy Grasp
Al ights veserved merldwide

#datadchildhoodcancer
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Late Cardiovascular Disease Risk Stratification

11.7% cumulative incidence

S 159 ars antwecyeine of heart failure by age 40 Data Elements
E Anthracycline alone |nC| uded |n NCCR’
& == RT al
% = No Ef:i'?r:i anthracycline |_I_ CC'DI RECT
= 10 — Sibling
o
£ P <.001 Data Elements
@
2 54 o Anthracycline dose
= e and field-specific
= e T radiation doses
(o 0 e e e = .

26 30 35 40 a5 known, age at

Age (vears) diagnosis, gender

(Chow et al 2015; Armstrong et a/ 2020)
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Take Home Points

The NCCR enhances central cancer registry data with linked and
harmonized data from hospitals, NCl-Designated Cancer Centers,
administrativedata sources and multiple other sources

Data standards are essential for interoperability across the CCDI
Data Ecosystem

The NCCR Data Platform is a new data resource for cancer research

= Future direction includes integrating with m CODE and Hem Onc.org
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Q&A
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Join Us at Our Next Event

CCDI Federated Data: Enhancing Data Discoverability
Tuesday, August 13, 2024, from 1:00-2:00 p.m. ET

A new advancement for querying genomic, clinical, imaging, and
biospecimen data is through a standard application programming
interface (API). We invite the broader community to hear from
representative members of the demonstration project and learn
about advancing research through CCDI data federation.

Learn more and register at events.cancer.gov/ccdi/webinar
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How You Can Engage with CCDI

Learn about CCDI, register for upcoming events, and subscribe
to our monthly newsletter:
cancer.gov/CCDI

Access CCDI data and resources:
ccdi.cancer.gov

Questions? Email us at:
NCIChildhoodCancerDatalnitiative@mail.nih.gov
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Thank you for attending!
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