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Integrating Data to See the Big Picture

Open Science and Collaboration to
Answer Critical Questions

Establishing Policies for Impactful
Sharing of High Value Data

Developing Infrastructure to Support a
Learning Health Model
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What Are We Going to Study?

Cape Town, South Africa
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Are We Really Seeing the Big Picture?
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Scientific Data Lifecycle:
Keys to Impactful Discovery

nform Cancer | Critical Questions to Answer
Therapies and Sunset

Research that defines therapeutic needs and
Data Use - essential scientific gaps to be filled using

(Analyses 7

and Tools) structured datasets.

aanmndl Policies to Promote Broad Use

Implementation of aggressive data management,
sharing and access policies that ensure rapid,
" free and broad access to all types of data.

Funder Investigator

Institution = Technology
Identify w
Z

Scientific/

Medical Accece

Research/
Clinical A
Care Process
Approach

Submission

Infrastructure to Support FAIR Principles

Research Funding Data Generation/

Application Collection Technology platforms and tools that employ
standards to make data findable, accessible,
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Framingham Heart Study: Success In Focused

Data Collection

NIH Data Sets vs. Publications

2500

BY THE NUMBERS: Uncovering the
Muysteries of the Heart

By American Heart Association News
Years the Framingham
Heart Study continues

to break new ground on
cardiovascular disease

1500

1000

/ 1950 1960 1970 1980 1990 2000 2010 2020

Year

Publications

[ %]
[=]
[=]

Initial volunteer
participants

~Framingham Study

Framingham Heart Study

15447

; Participants over the
past 70 years

Generations
who have

participated
in the study

3 69 8 Study Length 70 years
/

Published journal articles y Cases Studled 15’ 144

based on Framingham
Publications 3,698

1960

Year the study pinned

Heart Study data

Participants who have
donated or registered

to donate their brain
802 oriurtherstucy Data Use Consortia-based: most data
available on publication

cigarette smoking as a risk
factor for heart disease

Sources: Framingham Heart Study, Boston University
Published Oct. 10, 2018
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The Cancer Genome Atlas: Success In Open Team Science

NIH Data Sets vs. Publications

TCGA produced over

2. 5.__

2500
TCGA data describes

N335 10

.including

w)
| -
PETABYTES : Q s
A DIFFERENT  RARE S
of data TUMOR TYPES  CANCERS S
..based on paired tumor and normal tissue sets i 1000
To put this into perspective, 1 petabyte of data collected from -
is equal to ol

212,000 M11:09E9

DVDs using 1950 1960 1970 1980 1990 2000 2010 2020
D IFFERENT

Year
DATA TYPES —~—Framingham Study —~—TCGA
_ Framingham Heart Study The Cancer Genome Atlas

/70 years 12 years

TCGA RESULTS & FINDINGS

For example, a TCGA s

Study Length

MOLECULAR

Improved our
understanding of the

subtype of breast canc
serous subtype of ova

BASIS OF genomic underpinnings level, suggesting that ¢ .

CANCER e gt nt Cases Studied 15,144 11,429
respond to similar ther

G | ez oo Publications 3,698 3,747
genomic alterations*
Identified genomic TCGA's identificat; . . .
nepae | Charsctensiesortumors arertons g s D@AtA USe Consortia-based; most data  Collaborative Teams & Public Use of
at can be targeted with to NCI's Lung-MAP Tri

TARGETS

@)(@h?ﬂLFF&?{lﬂ[e@&'ﬁéﬁ‘iﬂﬁ%TlTuTE

currently available
therapies or used to help
with drug development

patients based on the
In their tumor.

Approved Users

available on publication

715 (Individual Level Data)

Data; All data immediately available

3,335 (Individual Level Data)



The Cancer Moonshot:
Success In Mission-Driven Science

Cancer Moonshot™: 7~ N\
Accelerate discovery, increase CANCER MOONSHOT
collaboration, and expand data sharing

e
In the Cancer Moonshot's first 4 years CANCEF@NSHOT
(2017-2021): |

o | INITIATIVES 20172022
Bli i Qj C-D OVER OVER
o - 70 240
> >
2’ O O O 49 30 CONSORTIUMS RESEARCH
Publications  Clinical Trials Patent Filings = ORPROGRAMS PROJECTS

The Promise for Patients

**Take Home Message: purposeful, broad, early access

‘ o\ /New and improved /t\ Better information for
g treatment options \") making medical
S @

decisions

[ The Cancer Moonshot unites
to data leads to much faster and impactful outcomes sl el

to catalyze innovation, w screening measures /m‘g community care

. accelerate progress, and providers

\ continuously disseminate
and act on new knowledge. r o, Improved use of C ‘ New ways to track and
Together, we can end cancer } effective prevention QJ share health information
as we know it 4 strategies
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NIH Data Sharing & Public Access Policies

/ NIH Public Access

~ Policy (Publications)

White House

Initiative

NIH Data Management
(“Holdren Memo”) 2

& Sharing (DMS) Policy

|
_ NCI Cancer MoonshotM
Public Access & Data

(Publications) NIH Intramural Human Sharing Policy
——— Big Data o Data Sharing Policy I :
Research Organism Knowledge HHS Rule & NIH Policy
Tools Policy Policy (BD2K) Initiative on Clinical Trial Results

NIH Public

Access Policy

1999 2003 2004 2007 2008 2012 2013 2014 2015 2018 2023 (2025)

Investigators must share any information necessary to understand, develop or
[ NafioNAL EANeER NS TITUTE _reproduce published research (raw data, statistical methods, tools, source code)




NIH expects all funded research to have a plan to manage and share
scientific data generated, and to make publications broadly available

Key
Messages
of NIH
Data
Policies

Promote open science, stimulate new discovery, enable rigor &
FANE RYAY reproducibility, and provide transparency to maximize data utility for

the public good

Driving A Cultural Shift through planning for consistent, collaborative &
impactful data management and sharing as a critical part of all research

NIH is taking a “learning approach” (i.e., phased and iterative
implementation in the years to come)

Over time, thoughtful DMS plans will inform clear guidance on the
highest value data types beyond genomics (repository, timelines, etc.)
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National Data
Ecosysiem:

Integrating
cCancer
Research
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NCI

National
Cancer

DOE Institute
Department of
Energy

Biomarkers

NC National Clinical
Trials Network

a National Cancer Institute program

Clinical Trials

Patient-Reported
Outcomes

(XX}
(s D

Patient-Contributed Data
(EHR)

Mobile Health

é Genomics

THE CANCER @
GENOME ATLAS i
: Imaging

‘h" Cancer Models
LSl o0 JECTGENIE

Demographics s

Cloud-Based
Analysis

Treatment

SURVEILLANCE

PATIENT PARTICIPATION

DISCOVERY

Outcomes

B

DATATYPES:

Diagnostic
Imaging

)

Cohort Studies

Ongoing Survivor
Participation

Patient-Initiated
Molecular Data

HUMAN TUMOR ATLAS NETWORK

Patient Wearables

ECPTAC

National Cancer Institute
at the National Institutes of Health

Proteomics

C—

il

C—
C—

Metabolomics

Immuno-oncology
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Clinical Care
IS the Source
Structured EHR Data
Of C ancer 5 & Tra niluation -
Research *
Data

Public Health Reporting EHR-directed Research Clinical Trials
() AFioNALEANCE NS TITUT Registries Basic Research Systems




Individual Data Touchpoints

Data
Touchpoints

Germline Testing Confirmation / Refinement Diagnosis

4 N
L 4
AI on g a Decision-making / 0 i Etiology‘ o
Participant TSR gression @ econdary. © )
*l Cancer*l Ry
Journey - 5
HEEp'
Treatment Outcomes Longitudinal Follow-up

Population Data Over Time

@)(@h?ﬂLFF&?{lme@ﬁN&tE%’?ﬁ%TlTuTE



MAKE DATA EASY
TO USE

More thoughtful
tools for analyzing
data will help

< answer impostant
questions.

Bl BUILD A STRONG BASE
Progress requires data 4

i from many sources
s that is connected and ‘-.

ASSEMBLE
BETTER DATA

" Complete data
sets are needed
to understand

Data is the foundation
that informs new
treatments and
improves lives faster,

Launched in FY20, the Childhood Cancer
Data Initiative (CCDI) is a 10-year, trans-NClI
Program funded by Congress (S50M/yr)

CCDI supports the community of pediatric
cancer researchers, advocates, families,
hospitals, and networks committed to
generating, using and sharing data to
improve treatments, quality of life, and
survivorship of every child with cancer
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cancer.gov/CCDI #datadchildhoodcancer




Pediatric/AYA data from multiple sources

CHILDREN'S

Improved understanding of why

some cancers develop resistance
or don’t respond to treatment

Identification of less toxic
treatments and strategies for

management
\ )
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GROUP
Fl rst
e e e CHILDHOOD HCMl 1 I<|ds
' CANCER \§ TARGET CCSS \ o
NCI - Pmigtlr:i)énnd-l;dult -QAT’?\ LAB Childhood Cancer Survivor Study Ga FOUNDATION
. RaeTuor Netork } 11 |
= -"
PROJECT:CVERYCHILD 48 §Treehouse
-
..,PechloPortaI MWM
for Integrated xiwlmlx
= Childhood Cangcer Genomics L St. Jude Cloud
canc
D oncoGenomics immunothera
I National Cancer Institute N C I P PTC n trials network Py

Pediatric Preclinical Testing Con

Generation of new ideas for
intervention

Culture change towards
improved collaboration and data
sharing

cancer.gov/CCDI

Development of new research
and analytical tools

New therapies for
childhood/AYA cancers

#datad4childhoodcancer



Foundational Goals for CCDI

- Gather data from every child, adolescent, and
young adult diagnosed with a childhood
cancer, regardless of where they receive their
care

DATA TYPES:

cc DI CLINICAL

BUILDING A TREATMENT
COMMUNITY CENTERED :

AROUND CHILDHOOD
CANCER CARE AND
RESEARCH DATA

: : OUTCOME
. Create a national strategy of appropriate

clinical and molecular characterization to
speed diagnosis and inform treatment for all

types of childhood cancers : . LEARN FROM LONGITUDINAL
: EVERY CHILD
: POPULATION

MOLECULAR

BIOSPECIMEN

- Develop a platform and tools to bring
together clinical care and research data that
will Improve preventive measures, treatment,

Improving the quality, consistency, and accessibility

quality of life, and survivorship for childhood .. of data to make it easier for researchersto
. develop new and better treatments for .-
cancers children with cancer. e
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Learn from and Use the Data » CCDl is collecting and generating

n } * 'va multiple types of data that are
L 'H&/“ accessible through various
RPG Grants EHR Pilots Data Catalog Cohorts Training components of CCDI Ecosystem

n Resources (Genomics, Imaging,
Aggregate and Generate Data Proteomics, Clinical Outcomes,

= 0 o Survivorship, Pre-clinical model
{ 2 AT === -
B screens, Surveillance)
Clinical Pre-Clinical Molecular Survivorship Data
Outcomes Models Characterization Data Supplements

bulld Foundational Data Infrastructure Find CCDI supported Data (Data
Hub, Data Catalog)

~

® 6 o
Participant Index =~ Data Modeling » Access CCDI datasets, analytic ant
—— — — visualization tools through the

m > National Childhood Cancer

L Registry, CCDI Data Hub,
Clinical Data Federated Visualization & Molecular dbGaP/Cancer Research Data
Commons Infrastructure Analysis Tools Targets Platform .
Commons, & NCTN Archive
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CCDI Data Ecosystem Components: Connecting Data

Primary databases (holding CCDI Data) CCDI Front-end Portals CCDI Knowledge Bases and Reference Data
o Cancer Research Data Commons - CDS, GDC, PDC, CCDI Hub: — >
TCIA/IDC [ NCCR, etc. ]_ Aggr:gaator } - Mgf;;':r Par‘t:igi':'am
o National Childhood Cancer Registry (NCCR) A Platform Index
o NCTN Archive/Clinical Trials Data Commons : :
o CCDI Data Federation — dbGaP, TreeHouse, St. Jude, PCDC,
KFDRC Resources |
Knowledge Bases & Reference data
o CCDI Data Catalog - Childhoo Data concer ||| Cancer Data Curation,
https://datacatalog.ccdi.cancer.goviresource/CCDI || eommens | Sommons fReaistries| | g |7 "| " Management
o Molecular Targets Platform — harmonized/aligned data at — o
PedcBioPortal : : Data Coordination Center

Data access / \
Data Sets

o CCDI Data Hub - https://ccdi.cancer.gov
o NCCR PedsExplorer - https:/Inccrexplorer.ccdi.cancer.gov/ ooy ar Characterization Inffiafive
o dbGaP/CRDC portals ek
Data processing & harmonization * SEERINPCR
o Data Coordination Center - to assist with data submission U\ [ *CCDI Data J
and harmonization \ - —/ Available
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https://datacatalog.ccdi.cancer.gov/resource/CCDI
https://ccdi.cancer.gov/
https://nccrexplorer.ccdi.cancer.gov/

National Childhood Cancer Registry

Approximately 16,000 childhood cancer patients are diagnosed in the United States annually,
compared with 1.8 million new cancer cases among all ages

PLEIL N
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Consolidate and standardize /

All childhood cases from data in a single Analyze and share data, in a
registries (<40 at diagnosis; infrastructure controlled access
1995+) environment, to gain
insight
Data Domains * Clinical Trials and Survivorship Studies
* Longitudinal Treatment, Procedures, Outcomes  Social Determinants of Health (including financial

(pharmacy data, radiation oncology, claims, radiology, toxicity, residential history)

vital status) * Germline Molecular Characterization
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National Childhood Cancer Registry

Scattle-Puget

Sound \_”

Greater
California

Greater Bay

Los Angeles
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= 25 Central Cancer
Registries participate in
the NCCR

= Represents 70% of the
US population

= 1,700,440 reported cases
under age 40 (1995-2020)

= 9 VPR regqistries helped
identify additional 6,230
cases



Access Registry Data: NCCR*Explorer

Average of 8,000 unique visitors
annually. Over the past three months,
1,200 unique visitors created 13,000
graphs

Pre-calculated statistics in dynamic
tables and plots based on user criteria
for patients diagnosed under age 40
Site-specific age groups based on
clinical significance

Histology-based groupings
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NATIONAL CANCER INSTITUTE
m Childhood Cancer Data Initiative
Mational Childhood Cancer Registry Explorer

Statistics for cancers in children, adolescents, and young adults

HOME ABOUT NCCR NCCR*EXPLORER ~ s A7N-ll0ls g}

Choose a Statistic to Explore @

Incidence

rs
usted Incidence Rates, 1999-2020
Bexes, All Races, Ages <20
ing up to 70% of all US. children, adolescents, and young adults (see footnote for included registries)
Im FCOVi
Data Table
& Tap n points
L]
. L]
. ——
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L A
] . — .
¢ A
. A —
' * r'y _______—‘——'_'_'_'_'d_ﬁ_
e / A A
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. - A
A

risk of reidentification of small
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https://nccrexplorer.ccdi.cancer.gov/about/nccr.html

Access to CCDI Data & Tools

« CCDI Data Hub provides links to data, knowledge bases e,

and tools (https://ccdi.cancer.qgoVv)

NIH

Home

NATIONAL CANCER INSTITUTE
Childhood Cancer Data Initiative
Hub

Applications v Other Resources v News About

Genomics and clinical dsta for MCl
participants is housed in NCI's Cancer
Data Service and accessible through

Database of Genotypes and
Phenotypes

Explore

CCOIAPPUCATIONS ..
EXPLORE THE CCDI HUB, ITS APPLICATIONS, Molecular Characterization
Childhood Concer Dota

Catglog (ccoc) 2

A seorchoble inventocy of childhood concer CIviC
resourCes

AND ANALYTIC TOOLS BY SELECTING AN : . \ aaicks .
VRS A E SR . = } Initiative for Childhood Cancer %

Molecular Targets Platform >
Molecular Charoclerizotion Initiative
for Childhood Cancers (we) 2
A Program peoviding molecuior testing for
Children, odolescents, ONd young odults witt
L Certon concer lypes

National Chilghood Cancer Registry
Explorer (noce txpierer) (3
A 100

10 Drowse demogrophc, inCidence. ond

3o

survivo stics for concets in ¢

odoiescent

ond young odults

CCDI Stats At a Glance

OTHIRRISOURCES o -

Latest Updates

More than 800 people came together to
dGscuss CCOM progress, Including in the
Detas Ecosystem  Reac More >

Clinicol interpretation of Varionts in

Concer (eve) (3

AN Open OCCEEs. OpenN SOUNCe, COMmunity
driven web resource 1or Clinicgl interpreiQUons
of mutotions related Lo Caoncer

Moleculor Targets Piotiorm (wm) (3

An instonce of the Open Targets Motform with
0 IoCus 0N Chidhood caoncer JOta thot gliows
users 10 browse ond identity o3

diseoses, ond

3OCLOons
Lelnver
drugs

nolecuiar largets

Cancer Genomics Cloud (coc) (2
A Cloud - Dased piotio

1,496,577

Reported Cases

222

Cataloged Datasets

1145

Participants

51,618

Potential Pediatric

" 1O OCCess ond

CGC onalyle concer research Jdota

Datlabose of Genolypes and
Phenolypes (eoo) (3
A SOloLOse 10 stofte OoNd dstribulte doto ond

Childhood Cancer Molecular Molecular Targets Under Age 40 N : i tad .
Data Catalog Characterization Molecular Targets (1995-2020) resuls b ,‘---.‘\.u,v;'c.u:- g the interoct
Initiative for Platform National Childhood of genotypes and phenotypes
Childhood Cancer Cancer Registry
Fynlarer

S
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https://ccdi.cancer.gov/

PIECE IT TOGETHER

cancer.gov/CCDI



@ nciofficeofdatasharing@mail.nih.gov

Contact Us
About Data
Sharing.

#NCIODS

datasharing.cancer.gov g: '
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