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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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DATA FOR THE
COMMON GOOD

We build communities, platforms, and ecosystems
that maximize the potential of data
to drive discovery and improve human health.

L%: Accessibility lifting barriers to research

g’& Usability high-quality, interoperable data

@ Diversity data that better represent the real world
Responsibility making it easy to do the right thing

G Community we build consensus, not just tools

Q Impact using data to its maximum potential

commons.uchicago.edu
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Cancer is the leading disease cause of death in US children

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

e Although cure rates have
iImproved, kids with relapsed
or refractory disease have
dismal outcomes.
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U.S. Pediatric Acute Leukemia Survival
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U.S. Pediatric Cancer Survival Rates
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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

3 eha Sf(PM)



Why have survival rates improved so dramatically?

e New drug development

commons.uchicago.edu
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Why have survival rates improved so dramatically?

o—New-drug-development
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Why have survival rates improved so dramatically?

o—New-drug-development

e Early detection / surveillance

commons.uchicago.edu
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Why have survival rates improved so dramatically?

o—New-drug-development
E el dotect : "
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Why have survival rates improved so dramatically?

o—New-drug-development
o—Early-detecton/surveitlance

e Cooperative group clinical trials

e Better understanding of biology

o Molecularly-targeted agents

Improved risk stratification

More sensitive detection of treatment efficacy / failure
More effective supportive services

Rise of patient advocacy
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Pediatric cancer - shifting the survival curves
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Pediatric cancer - shifting the survival curves

ALL
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Pediatric cancer - shifting the survival curves
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The keys to iImproving outcomes

for rare diseases a
aggregating, and ¢

e collecting,
emocratizing

access to high-c

® CHICACO D ) ommronte hitp://samam/EHA2024

uality data.
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A perfect storm

Rare diseases, siloed data,
manual processes, lack of standards,
difficult research questions




D4CG structure

/ é@@ DATA FOR THE \

COMMON GOOD
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Cancer experts reach out to be part of PCDC

acute acute myeloid bone tumors
PTLD lymphocytic leukemia (OS and EWS) Fanconi anemia
leukemia .
INTERACT HIBiSCus FRIENDS
central nervous germ cell Hodgkin NBL nasopharyngeal oncofertility
system tumors tumors lymphoma carcinoma i
Reproductive
INSPIiRE MaGIC NODAL INRG NOBLE HOPE
cancer retinoblastoma soft-tissue .
Langerhans cell predisposition sarcoma myelodysplastic
histiocytosis syndrome
C3P Global REACH INSTRUCT

commons.uchicago.edu
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D4CG structure

/ @@ DATA FOR THE \

COMMON GOOD

PEDIATRIC CANCER ﬁE AHBO
DATA COMMONS ' x
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D4CG sought as a data commons provider

\% FANCONI ANEMIA

» Fanconi anemia data commons

) RESEARCH FUND

Chan

» Crohn's disease data commons

Zuckerberg
Initiative @

» Monogenic epilepsy commons

> Monogenic diabetes commons

commons.uchicago.edu
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D4CG structure

/ DATA FOR THE \

COMMON GOOD

PEDIATRIC CANCER ﬁE AHBO
DATA COMMONS ' x

PREDICT

monogenic other rare diseases

diabetes
.and more to comy

commons.uchicago.edu
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Step 1: Establish a data commons consortium

We employ a "big tent” philosophy.

THE UNIVERSITY OF DATA FOR THE commons.uchicago.edu
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Step 1: Establish a data commons consortium

We employ a "big tent” philosophy.

Your disease here

Cooperative groups || Academic medical centers

commons.uchicago.edu
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Step 2 - Build a data dictionary
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Data dictionary development

commons.uchicago.edu
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The importance of data standards

L 0 Male
Patient's
Syntactic sex 1 Female
interoperability
L 1 Male
Patient's
sex
0 Female
Semantic
interoperabilit
P Y M | Male
Patient's
F Female
sex
U Unknown

commons.uchicago.edu
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The importance of data standards

L 0 Male
Patient'’s .
Syntactic sex . Formnale Institution Local value
interoperability Hospital A 0
Hospital A 1
Hospital A 1
Patient's ! Male H p.t B 1
ospita
sex
O Female Hospital B
Hospital B 0
Semantic :
interoperability M Mal Hospital C F
ale Hospital C F
Patient's F | Female Hospital C u
sex
U | Unknown

commons.uchicago.edu
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The importance of data standards

Patient's © Male
sex 1 Female
/ Sex
Patient's 1 Male
<o Description NCIt Code
X
0 Female
\ Male C20197
Female C16576
M Male
Patient's Unknown C17998
F Female
sex
U Unknown

commons.uchicago.edu
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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

The importance of data standards

m) NATIONAL CANCER INSTITUTE

NCI Term Browser E\/S Eenterprise Vocabulary Services

AELTE S Value Sets Y Mappings 3

— © Gontains O Exactaten O Bognai
N ltl « © Name Ocm O mp.nyoRgl]ﬂoruhlp
‘Back to search results
Version: (Rolesse date:2021-09:27) ¥
vz

Hierarchy | Value Sets | Maps. Help

Quick Links

ierarchy | View History | View Graph | Add to Cart |

Male (Code C20197)

,,,,,,,, o e T BT Sex
Terms & Properties \\
Patient's 1 | Male " -
Desexiption NCIt Code
sex
0 | Female ~

Male F C20197

Female C16576

Patient's Unknown C17998

F Female
sex

U Unknown

commons.uchicago.edu
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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

Building a consensus data dictionary

Off Protocol -Ihe_raﬂ/mm. one row per subject per off protocol therapy/study per reason off

AGE_OFF Number Age in Days When Off Protocol Therapy or Study C172678 Age of subject (in days) wh.

DISEASE_PHASE Code Disease Phase 168878 The stage or period of an ir] Initial Diagnosis C156813
Relapse C38185

DISEASE_PHASE_NUMBER Number Disease Phase Number C173258 The number of the disease

COURSE Code Protocol Treatment Course C168807 The type of protocol treatm Prephase C16882
Induction C158876
Intensification C173105
Consolidation C15679
Stem Cell Transplant Conditioning C1687a4
Maintenance C15688
Palliative Treatment Cig202
Other C17649

COURSE_NUMBER Number Course Number C166235 The number assigned to a

OFF_TYPE Code Off Protocol Therapy or Study Ci173256 The code used to designatq Protocol Therapy Ci173257
Study Cz2q881

REASON_OFF Code Off Protocol Therapy or Study Reason C173519 The reason a subject went { Death Cg3546
Lost to Follow-Up C70740
Completion of Planned Therapy C168035
Physician Decision C48250
Withdrawal of Consent Ca8271
Subject/Guardian Refused Further Treatment | C168934
Disease Progression C35571
Relapse C3Bi55
Adverse Event C41331
Secondary Malignancy C4968
Other C17649
Unknown C17998
Not Reported C43234

http://sam.am/datadictionaries
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http://sam.am/datadictionaries

NCI th&aﬂ@

Venlon:%ﬂelm date:2022-06-29)

[c168935 a8

O Contains @ Exact Match O Begins With
O Name @ Code O Property O Relationship
Advanced Search

Off Protoc 4 Hierarchy | Value Sets | Maps | Visited Concepts Help
A Quick Links Age of subject (in days) wh.
D - i - — — The stage or period of an ir| ::n::l Diagnosis C156813
End of Planned Treatment (Code C168935 £ape Ladih
D ( ) N~ The number of the disease
Cf [ terms & Properties "} Relationships § Mappings The type of protocol treatn] Prephase C168826
Terms & Properties Induction C158876
Intensification C173105
Preferred Name: End of Planned Treatment Consolidation C15679
Definition: The end of the planned treatment. Stemn Cell Transplant Conditioning C168794
Label: End of Planned Treatment Maintenance C15688
NCI Thesaurus Code: C168935 (Search for linked caDSR metadata) (search value sets) Palliative Treatment Ci5202
Other C17649
NCI Link: CL1379002 (see NCI Metathesaurus info) T
Cf .~ The number assigned to a
[s) Synonyms & Abbreviations: (see Synonym Details) \ he code used to d.esignat Protocol Therapy gnm
Completion of Planned Therapy \
End of Planned Treatment Study Czg851
R{ The reasol bject went { Death Cg3546
External Source Codes:
NCI META CUI CL1379002 Lostto Ff‘.illow—Up C70740
Completion of Planned Therapy C168035
Other Properties: g .
Name Value (qualifiers indented underneath) PhIYSICIaﬂ Decision 9“4‘6‘259‘
Gode C168935 Withdrawal of Consent 8271
Contributing_Source PCDC Subject/Guardian Refused Further Treatment |C168934
Semantic_Type Idea or Concept Disease prﬂgfessiﬂn C35521
Additional Concept Data: Relapse C38155
Defined Fully by Roles: No Adverse Event g 41331
URL:https: nci.nih. p jsp2dictionary=NCI_Thesaurus&ns=ncit&code=C168935 Secondary Malignancy C4068
Other C17649
Unknown Ci7998
Not Reported C43234

http://sam.am/datadictionaries

THE UNIVERSITY OF

DATA FOR THE
COMMON GOOD

http://sam.am/EHA2024

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

Data collection is highly localized

[ Male [] &
[] Female L1 2ok
[] Unknown L] Hps 20
English Japanese
<#[] [ ] Homme
P [ ] Femelle
T[] [ 1 Inconnue
Arabic French
[1Mannlich ] B
[ ]Weiblich g
[ JUnbekannt [ R4
German Chinese

commons.uchicago.edu
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CDE mapping solves the localization problem

[ ] Male
[] Female
[ ] Unknown

English

L] 5

L Zets

HF oY/ NY R
Japanese

< #

[ ] Homme

NATIONAL CANCER INSTITUTE

NCI Term Browser
Terminologies

rsion: (Release dat

NCI thesaurus

[ vaue sets 4 vappings 8

EVS

@ Contains O ExactMatch O Begins With
@® Name O Code O Property O Relationship
Back to search results Advanced Search

Hierarchy | Value Sets | Maps Help

Male (Code C20197)

C20197
—— > (C16576
C17998

[] Femelle
[] Inconnue
French

Is Y| Relationships

Terms & Properties

v
0

Preferred Name: Male

Definition: A person
both.

who belongs to the sex that normally produces sperm. The term is used to indicate biological sex distinctions, cultural gender role distinctions, or

Arabic

CDISC Definition: A person who belongs to the sex that normally produces sperm. The term is used to indicate biological sex distinctions, cultural gender role distinctions,
or both. (NCI)

Label: Male
NCI Thesaurus

[ IMannlich
[ 1\Weiblich
[JUnbekannt

German

Code: C20197 (Search for linked caDSR metadata) (search value sets)

J
D % réE NCI Metathesaurus Link: C0086582 (see NCI Metathesaurus info)
D tlri & (see Synonym Details)
Human, Male
M
D ;E%D male
Male

Chinese

THE UNIVERSITY OF

® CHICAGO

DATA FOR THE
COMMON GOOD
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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

DATA DATA
STAKEHOLDERS DICTIONARY CONTRIBUTORS CONSORTIUM CASESIN PROJECTS PAPERS

P ro g re S S ENGAGED ESTABLISHED COMMITTED MOU SIGNED COMMONS IN PROGRESS PUBLISHED

acute lymphoblastic leukemia I

: —
acute myeloid leukemia | INTERACT

bone tumors }

HIBiSCus

| .
central nervous system tumors | INSPiRE

Fanconi anemia }

FRIENDS

germ cell tumors I MaGIC

Hodgkin lymphoma I

NODAL

. l
Liver tumors | CHIC

nasopharyngeal carcinoma : NOBLE

neuroblastoma : INRG

DARRARARAR!

0000000000090 0

oncofertility } R-HOPE

predisposition I C3P

. |
retinoblastoma | Global REACH

INSTRuUCT

00000000O0COCGOGONIOGS
00090 NOO60O0006S
0009080000000 0
0000000000000
0000000000000

soft-tissue sarcoma I
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PCDC data dictionaries

» PCDC Master Data Dictionary

» Acute Lymphoblastic Leukemia (ALL)
» Acute Myeloid Leukemia (AML)

» Central Nervous System Tumors (CNS)
» Ewing Sarcoma (EWS)

» Germ Cell Tumors (GCT)

» Hodgkin Lymphoma (HL)

» Neuroblastoma (NBL)

» Non-Rhabdomyosarcoma Soft Tissue Sarcoma (NRSTS)
» Osteosarcoma (OS)

» Retinoblastoma (RB)

» Rhabdomyosarcoma (RMS)

http://sam.am/datadictionaries

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

Step 3 - Governance
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PCDC worldwide participation

DCAs
= US:

¢ 11 masler agreements
e 22 addenda

@ Non-Us:

& 14 master agreements
e 13addenda

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

HIPAA

DUAs
mUS:

e g master agreements
e 24 addenda/projects

@ Non-Us:

e 7 master agreements
e 8 addenda/projects

DATA FOR THE

@ CHICAGO D) tovmeon oo

S. America
SOBOPE
EpSSG
GALOP
GLATO

e o - ‘
Europe -~
GSF-GETO
AIEOP ISG
CCLG MRC
COSS NCRI
‘_ CRCTU SIOPE Asia
EEC SIOPEN
EpSSG SSG JCCG
EuPAL SFCE :IOSZEGN
GPOH UNICANCER cgo ‘
e roted iy Y
|lll" valny
ok
“#
= F
1{ LE, 5
-
&
Oceania ~ :
COG
EpSSG
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INTERACT AML Consortium

NOPHO

Ceg=9
B DANA-FARBER M 5 ech ’LLd
() Boston chitdrens
T LEUKEMIA& "'@sw
LYMPHOMA
CHILDREN'S SOCIETY"  MAXIMA | 'z ,ﬁ fgip
ONCOLOGY fighting blood cancers
GROUP ~ yivng

LLS PedAL Initiative

The LLS Children’s Initiative, a
$50M multi-year endeavor.

commons.uchicago.edu

e @) DATAFORTHE http.//sam.am/EHA2024



PCDC structure

Advisory
Groups

(onc|[ene) ]

-

Consortia

~

acute acute myeloid bone tumors
PTLD lymphocytic leukemia (0S and EWS)
leukemia
INTERACT HIBiSCus

Fanconi
anemia

system tumor:

[:entral nervous

INSPIRE

rm ce Hodgkin NBL n
ors. lymphoma
NODAL INRG

al
inoma
R

oncofertility
eproductive

HOPE

cccccc

retinoblastoma soft-tissue
isposition sarcoma
Global REACH INSTRuCT

yelodysplasti

"

=

@] THE UNIVERSITY OF

DATA FOR THE

D4CG Team

D4CG
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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

©0® @ rcocoss ponal x o+

C© @ portal.pedscommons.orglexplorer

PEDIATRIC CANCER
DATA COMMONS

Filters | Unselect all

Combine filters with [AND| OR
Survival Analysis

Find filter to use

Summary View | Table View

Request Access 2

2 Download Data (0)

] @

Dictionary Exploration Query

Export to PFB &

®ce g ococomsom x4

€ 5 C & portalpsdscommonsorerplorera

PEDIATRIC CANCER
DATA COMMONS
Qpenall
& Disease Phase
® Ay

O Inital Diagnosis

Filter Set Workspace | New Duplicate Clear Load Save
Subject | Disease  Molecular
Active #1 | [ Consortiumis | "INRG" [ x
Openall
« Consortium 1 selected X Q Cublacis,
D )
B NRG 24,682 24'682
INSTRUCT 6969
Sex
> Sex a
Male White
nsy  E—
> Race Q Female Not Re
9850 ==
Unknown Unknoy
> Ethnicity Q s R
Black of
B
> Year at Initial Diagnosis Asian
-
Americ:
> Last Known Survival Status (LKSS) ~ Q e
Native
| @
> Age at LKSS
Ethnicity
S CETB5E SRS Q Not Hispanic or Latino
Unknown
> Age At Censor Status °
Hispanic or Latino
I
> External Resource Name Q

v Stage 4selected X

(<]

Stage 1

(<]

Stage 2a

(<]

Stage 2b

(<]

Stage 3

)

Stage 4

B —
Q .
4,122
1,279
1,777 "
3,700 .
11,413

http://portal. pedscommons.org

THE UNIVERSITY OF

CHICAGO

DATA FOR THE
COMMON GOOD

S

@ &

Dictionary  Exploraton Query
SummaryView | Table View £ ExporttoPFB &
Suvial Analysis 2 Download Data o) &
Fiter Set Workspace | New Duplcate Clear Load Save
[ v onsortiumis | *1ma" | | AND)  stageisanyof | “stage 1. | x |[AND|[ stage systeals | "muss" | x

Subjects
10,878
Sex Race
vl s
o)
=
Uk
= Save changes to the current Filter Set
Name | INSS Stage 1, 2a, 2b, 3

=y Describe the Filter Set (optional)
— e
il Description
=
His
=

Filters
[ Consortiumis | "INRG" ]iANDH Stage Systemis | "INSS"

[ANDH stageisanyof | "stage 3"... |

Back to page

Save changes

! Sage s 13 '

commons.uchicago.edu

http://sam.am/EHA2024



http://portal.pedscommons.org

Data in the portal

~ Consortium 1selected ¥ Q ~ Data Contributor Q ~ Study Id Q

Filter Mode [Include | 'Exclude Filter Mode [Include | [Exclude Filter Mode [Include | Exclude

[] INRG 25,404 L] BFM-SG 1405 [] AAMLo3P: 339

[] INSTRuCT 10,311 g - = [] AAMLos3 1,028

DCOG 17

INTERACT 4,011 O ise - ] AMLo2 238

[ ] MaGIC 2,293 ] PPLLSG e [] AMLos 299

[ ] NODAL 2,437 [] SJCRH 537 [ ] AMLBFMz004 830
[ ] AMLBFMz2012 149
[ | AMLBFMRegistryzo12 426
] JPLSGAMLos 443

| THE UNIVERSITY OF DATA FOR THE commons.uchicago.edu
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INTERACT (AML) Data in the PCDC

PPLLSG

Subject Characteristics

Demographics

Disease Phase Timing

Survival Characteristics

Disease Characteristics

Molecular Analysis

Stem Cell Transplant

Minimal Residual Disease

=8| THE UNIVERSITY OF DATA FOR THE commons.uchicago.edu
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Step 4: Develop and deploy the technical infrastructure: the data portal

-o- 1. INSS Stage 4 -o- 2. INSS Stage 1-3

Survival type Overall Survival

Start time (year) = o

End time (year) | Optional; max value if left blank

Overall survival rate

Time interval (year) | 4

Time from diagnosis (in years)

Select Filter Set to analyze Add
Number at risk
> 1.INSS Stage 4 10552/11413 X 1.INSSS.10552 7871 4307 2012 787 218 72 22 6 1
2.INSS S10499 8398 5323 2657 1139 378 106 38 5 1 0o
> 2.INSS Stage 1-3 10499/10878 X f .

0 4 8 12 1|6 20 2‘4 28 32 36 40
Time from diagnosis (in years)

e —
http://portal. pedscommons.org

commons.uchicago.edu
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http://portal.pedscommons.org

PCDC Publications: By the Numbers

Approved project Projects in progress Publications
requests
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

Totals: 16 approved project requests
30 projects in progress
88 publications

commons.uchicago.edu
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INRG - Defining more personalized and precise treatment

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

e Prognostic factors

O

o O O O O O O

Clinical and biological features NeuroblaStoma |
Age, category , grade, and MK e Incidence: 500/yrin US.
Serum LDH and serum ferritin e 25,000 patients in commons

Segmental chromosomal alterations
Age-at-diagnosis

Racial and ethnic disparities

MYCN amplification

Participation in clinical trials

e INRG consensus papers

@)

O

@)

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

e Immunogenomic determinants of tumor microenvironment

commons.uchicago.edu
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https://sam.am/pcdcresearch
https://commons.cri.uchicago.edu/publications/

PCDC connects the dots

cancer pediatric, AYA, or secondary malignancy,

prsdriijegf:\tieon adult cancer late effects
y

commons.uchicago.edu
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AYA Cancer Incidence (15-39)

® 00,000 AYAs diagnosed with cancer each year in the US
e >2.3 million AYA cancer survivors in the US

e Cancer subtypes & biology differ between
AYAs, older adults, and younger children

e More patients diagnosed with AML
between 15 and 39 are treated in the adult
setting than the pediatric setting

Courtesy M. Roth

commons.uchicago.edu
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D4CG differentiators

e We take a data first approach

e No data are harmonized or ingested until a stable, consensus
data dictionary is in place

e \Xe build sustainable dictionaries that meet the highly-
specific needs of researchers and clinicians

e \Xe balance autonomy and centralization

e Change management and quality control are an important
part of our value proposition

e Governance and provenance of the data dictionaries and the
data are critical to success

commons.uchicago.edu
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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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A vision for the future for long-term follow up

'3

‘ \' At each visit,
) data are pulled
into a centralized
repository
Patient seen at

multiple
institutions

commons.uchicago.edu
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A vision for the future for long-term follow up

h |
4
= Cerper
]
0 0
. »
) At each visit,
j data are pulled — .
into a centralized i —— : A .
> repository

Patient seen at
multiple
institutions
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A vision for the future for long-term follow up

At each visit,
data are pulled
into a centralized
repository

i . Hosp A Hosp B Hosp C .
Patientseenat - :
multiple * 14234422 | 83813431 | 44242231 .

institutions . HONEST BROKER

commons.uchicago.edu
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A vision for the future for long-term follow up

' Consent form D

Cloud-based
computable
consent

At each visit,
data are pulled
into a centralized
repository

i Hosp A Hosp B Hosp C .
Patient seen at :
multiple * 14234422 | 83813431 | 44242231 .

institutions . HONEST BROKER

commons.uchicago.edu
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A vision for the future for long-term follow up

' Consent form D

Cloud-based WL g K
computable Patient
consent
A

Code emailed to
parent/patient

AHLZFHIR

ol
o

At each visit,
data are pulled
into a centralized
repository

i Hosp A Hosp B Hosp C
Patient seen at :
multiple * 14234422 | 83813431 | 44242231 .

institutions . HONEST BROKER

Parent
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A vision for the future for long-term follow up

Consent form
Automatic re-
consent at age 18
.............. »

Cloud-based WL g K
computable Patient
consent
A

Code emailed to
parent/patient

AHLZFHIR

ol
o

At each visit,
data are pulled
into a centralized
repository

i Hosp A Hosp B Hosp C
Patient seen at :
multiple * 14234422 | 83813431 | 44242231 .

institutions . HONEST BROKER

Parent
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A vision for the future for long-term follow up

Consent form 3 - .
Automatic re- c
consent at age 18 o |
.............. > - “ m '
° \ " = : q @Commumty
Cloud-based
computable
consent

AHLZFHIR

— >
=

Patient

A Support communities

Code emailed to App/website used for

parent/patient accessing records and Data flow N
delivery of ePROs

e Depression

e Quality of life

e Diet and exercise

vV e Sleep

CHILDREN'S
ONCOLOGY
GROUP

At each visit,
data are pulled

into a centralized
repository

Navigator

Patlont seenat : L0500 | g3er3431 | 4dzab2sl | e B
multiple . 142344 | 83813431 | 44242231 .
institutions HONEST BROKER

Automatic reminders for follow up and ePROs
Parent
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A vision for the future for long-term follow up

Consent form
Automatic re-
consent at age 18
.............. »

Cloud-based
computable
consent

N

AHLZFHIR

—»
=

Code emailed to
parent/patient

& cerner

CHILDREN'S
oNeoroay

At each visit,
data are pulled
into a centralized
repository
Patient seen at Hosp A Hosp B Hosp C
multiple 14234422 | 83813431 | 44242231
institutions .

HONEST BROKER

@)

Parent

& CHICAGO

DATA FOR THE
COMMON GOOD

Research data
commons

Patient

A

App/website used for
accessing records and  Dataflow
delivery of ePROs

e Depression
e Quality of life
e Diet and exercise

Navigator

http://sam.am/EHA2024

7 e Sleep

Automatic reminders for follow up and ePROs
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A vision for the future for long-term follow up

Consent form
Automatic re-
consent at age 18
.............. »

Cloud-based

Research data
commons

computable Patient
consent
A
- Code emailedto | App/website used for
parent/patient accessing records and  Data flow
- delivery of ePROs Navigator
~ 0210 e Depression
o e Quality of life
o = e Diet and exercise
At each visit, vV e Sleep
data are pulled
into a centralized
repository g
................................. 3
2.
Patientseenat - 0SP A Hosp B Hosp € . -
multiple : 14234422 | 83813431 | 44242231 . 4 .............................
institutions . HONEST BROKER . Automatic reminders for follow up and ePROs
. Parent

commons.uchicago.edu
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A vision for the future for long-term follow up

Consent form -
Automatic re- W
consent at age 18 _ :
.............. > . | -
2 25 -
V 2 | @ . Research data

Cloud-based commons
computable
consent

A

. ' Code emailed to App/website used for
parent/patient accessing records and 4 Dataflow ,.
~ delivery of ePROs Navigator CBC
D10 e Depression

e Quality of life
e Diet and exercise
V e Sleep

At each visit,
data are pulled
into a centralized
repository

1S1LILU|

* Hosp A Hosp B Hosp C
* 14234422 | 83813431 44242231 .

HONEST BROKER

Patient seen at
multiple
institutions

Automatic reminders for follow up and ePROs

Parent
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GEARBOXx
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Relapsed patients struggle to find therapies

Traditional
chemotherapy

Additional testing

weeks/months
Phase I/11/11l clinical trial

Hospital with
insufficient
experience

Child with relapsed AML

commons.uchicago.edu
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Relapsed patients struggle to find therapies

Traditional
chemotherapy

Additional testing

weeks/months
Phase I/11/11l clinical trial

REARBEREx

48-72 hours

https://abéhews.go.com

Child with relapsed AML
Genomic Eligibility AlgoRithm
for Better Outcomes

commons.uchicago.edu
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- . R . . 3.2.5  Exclusion Criteria
E ll I b I ll t C r I te r I a 3.2.5.1 Patient must not have secondary ALL that developed after treatment of
a prior malignancy with cytotoxic chemotherapy. Note: patients with
Down syndrome with a prior history of transient myeloproliferative
disease (TMD) are not considered to have had a prior
oy ans . malignancy. They would therefore be eligible whether or not the TMD
3.2.1 Eligibility Screenin was treated with cytarabine.

All B-ALL patients must be enrolled on APEC14B1 and consented to 3.2.5.2 Prior Therapy

Eligibility Screening (Part A) prior to treatment and enrollment on With the exception of steroid pretreatment (defined in Section 3.3.3) or

AALL1731. See Section 3.1.4 for timing details. the administration of intrathecal cytarabine, patients must not have
received any prior cytotoxic chemotherapy for either the current

APEC 14Bl is not a requirement for B-LLy patients. B-LLy patients may diagnosis of B-ALL or B-LLy or for any cancer diagnosed prior to

N initiation of protocol therapy on AALL1731.

directly enroll on AALL1731.

Please see Section 4.1.4 for the concomitant therapy restrictions for
. . patients during treatment.
322 Ageat diagnosis 3.2.5.3 For patients receiving steroid pretreatment (See Section 3.3.3), the

Patients must be > 365 days and < 10 years of age (B-ALL patients without DS) following additional exclusion criteria apply:

Patients must be > 365 days and < 31 years of age (B-ALL patients with DS) o Non-DS B-ALL patients must not have received steroids for more

Patients must be > 365 days and < 31 years of age (B-LLy patients with or without DS) than 24 hours in the 2 weeks prior to diagnosis without a CBC

obtained within 3 days prior to initiation of the steroids.
. o e DS and non-DS B-LLy patients must not have received > 48 hours
323  White Blood CC.II Coun? WBC) Criteria L . of oral or IV steroids within 4 weeks of diagnosis.

* B-ALL patients without DS must have an initial white blood cell count 3.2.5.4 Patients who have received > 72 hours of hydroxyurea within 1 week

<50,000/, H.L . . . (7 days) prior to the start of systemic protocol therapy.

* B-ALL patients with DS are eligible regardless of the presenting WBC 3.2.5.5 B-ALL who do not have sufficient diagnostic bone marrow submitted for
APEC14B1 diagnostic testing and who do not have a peripheral blood
sample submitted containing >1,000/uL circulating leukemia cells.

324  Diagnosis 3.2.5.6  Patient must not have acute undifferentiated leukemia (AUL).
e Patient has newly diagnosed B-cell ALL, with or without Down syndrome: 3.25.7 Non-DS B-ALL patients with CNS3 leukemia (see definition in

> 25% blasts on a BM aspirate; Section 3.3.4, CNS status must be known prior to enrollment)
. . . . . . . Note: DS patients with CNS3 disease are eligible but will be assigned to
OR if a BM aspirate is not obtained or is not diagnostic of B-ALL, the the DS-Hth B-ALL arm. CNS status mustg be determined basegé1 ona
diagnosis can be established by a pathologic diagnosis of B-ALL on a BM sample obtained prior to administration of any systemic or intrathecal
biopsy; chemotherapy, except for steroid pretreatment as discussed in

. Section 3.3.3.
OR a complete b}ood count'(CBC) documenting the presence of at least 3.2.58 Non-DS B-ALL patients with testicular leukemia. (Note: DS patients
1,000/uL circulating leukemic cells; with testicular disease are eligible but will be assigned to the DS-High
B-ALL arm)
e OR Patient has newly diagnosed B-cell LLy Murphy Stages I or II (see 3.2.5.9 For LLy patients, the following additional exclusion criteria apply:

Appendix VII for staging), with or without Down syndrome.

e T-Lymphoblastic Lymphoma.

commons.uchicago.edu
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GEARBOX - current state
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© 0@ g3 GEARBOX by LLS PedAL x  + °

¢« > c (s *» 0 : |
A Thissiteis a prototype created for demo purposes only.
7EEAHBOX ABOUTGEARBOx  USER GUIDE Hello,demo  [sIetelt}g
PATIENT INFORMATION OPEN TRIALS
Demographics ~ Matched (0) ~
. . . What is the patient's current age (in years)? . ( ~
Patient characteristics \ \
‘\Nhat is the patient's current weight (in kg)? ‘ APAL2020SC @ v
Disease characteristics . . e o
Lab tests Prior treatment v APAL2020B @ -«
- " g o Clinical trials
Genomic testing Honster M - Information about enrollment
APAL2020D v .
Study locations
AAML2020E ® v
APAL2020F ® v
APAL2020G ® v
T2017-002 ® v
Unmatched (0) ~
T PEDIATRIC CANCER
B R O 1 scinces  —oamesanoer || 6 o]
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© 0 ® gy GEARBOXDy LLS PedAL x  + ° © O ® {3 GEARBOX by LLS PedAL x + )
< c(s] » Q) : <« C @ gearbox-frontend-prototype.netiify.app o % (D

A Thissiteisa prototype created for demo purposes only.

EE AHB o ABOUTGEARBOx  USER GUIDE Hello,demo  [isIeIN §

A Thissiteisa prototype created for demo purposes only.

EE AHB o ABOUTGEARBOx  USER GUIDE Hello,demo  [ITSILe1}8

PATIENT INFORMATION OPENTRIALS PATIENT INFORMATION OPENTRIALS
Demographics ~ Matched (3) Demographics ~ Matched (3) ~
What is the patient's current age (in years)? ‘What is the patient's current age (in years)?
[10 ‘ APAL2020SC ® [10 ‘ APAL2020SC
What is the patient' ight (inkg)? Whats the patient! ight (in ke)? R
at is the patient's current weight (in kg)? _— . @ at is the patient's current weight (in kg)? Thi et e el lemeal
‘ 40 ‘ ‘ 40 ‘ i to screen for patient
eligibility for available pediatric leukemia sub-trials.
Does most ment representa ® Does most " P a Testing bone marrow and blood from patients with
1log increase from a measurement 7 days prior? APAL2020G 1 log increase from a measurement 7 days prior? leukemia that has come back after treatment or is
O Yes O No O Notsure O Yes O No O Notsure difficult to treat may provide information about the
. atient's leukemia that is important when deciding how
Disease N Undetermined (1) Disease ~ " ‘ Pe &
tobesttreat it, and may help doctors find better ways to
di treat ia in childs and
) e cence? ) e .
What is the patient's current disease? APAL20208 ® What is the patient's current disease?
[Acute myeloid eukemia (aML) V] [Acute myeloid eukernia (ML) V] -
Hoy y y di , including the Unmatched (5) Ho\ y y di , including the Links
current, has the patient experienced? current, has the patient experienced? = Oncology Patient Enrollment Network (OPEN)
‘ o ‘ ‘ ° ‘ « LLS Clinical Trial Support Center
AAML2112 ® « ClinicalTrials.gov
How many confirmed or suspected relapses, including the How many confirmed or suspected relapses, including the
current, has the patient experienced? current, has the patient experienced?
n ‘ PEPN2113 ® [x | APAL2020D O v
Is the patient currently in relapse (or suspected relapse)? Is the patient currently in relapse (or suspected relapse)?
O Yes O No O Notsure AAML2020E ® O Yes O No O Notsure APAL2020G ® v
‘What is the most recent measurement of the patient's ‘What is the most recent measurement of the patient's
ercentage of BM blasts? ercentage of BM blasts? -
percenteg APAL2020F ® 5 = \ S ~
[2s | 25 |
Most recent blast percentage measured by how many ® Most recent blast percentage measured by how many APAL2020B ® v
methods (e.g. Flow, FISH, etc)? T2017-002 methods (e.g. Flow, FISH, etc)?
[t | s |
Unmatched (5) ~
Has the patient experienced Grade 4 Sinusoidal Obstructive Has the patient experienced Grade 4 Sinusoidal Obstructive
Syndrome (SOS)? Syndrome (SOS)?
v
O Yes o No O Notsure O Yes oMo O Notsure (NI ®
Does the patient have isolated EMD? Does the patient have isolated EMD?
O Yes O No O Notsure O Yes ONo O Notsure PEPN2113 ® v
Does the patient have adequate BM function? Does the patient have adequate BM function?
Yes No Not sure Yes No Not sure
© © © © © © AAML2020E (OR7
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Eligibility Criteria for

( )( ) ( ; Li Eligibility Criteria for
a n O g I C VENAML: Study of Venetoclax in Combination With Ch herapy in Pediatric Patients With Refractory or Rel: d Acute Myeloid Leukemia or Acute Leukemia of Ambiguous
Lineage

-z

What is the patient's current age (in years)? is less than 24 & AND
(

What is the patient's current diagnosis? is egual to "Acute myeloid leukemia (AML)" & AND
(

Does the patient currently have, or have they in the past had, refractory disease? is equal to "Yes" ® AND
Is the patient's disease currently refractory? is equal to "Yes" AND
Current disease is refractory to how many cycles of therapy? is greater than/equal to2
) OR
(
Does the patient currently have, or have they in the past had, confirmed or suspected relapse disease? is equal to "Yes" & AND
Is the patient currently in relapse (or suspected relapse)? is equal to"Yes" &

)
) OR
(
What is the patient's current diagnosis? /s egual to "Ambiguous lineage acute leukemia (ALAL)" @ AND

(

Does the patient currently have, or have they in the past had, refractory disease? is equal to "Yes" & AND
Is the patient's disease currently refractory? is equal to "Yes" AND
Current disease is refractory to how many cycles of therapy? is greater than/equal to2
)OR
(
Does the patient currently have, or have they in the past had, confirmed or suspected relapse disease? is equal to "Yes" & AND
Is the patient currently inrelapse (or suspected relapse)? is equal to"Yes" &

Was the patient able to provide a recent bone marrow draw? /s equal to "Yes" (& AND

(

The most recent measure of bone marrow blast percentage was assessed by which method? /s equal to "Morphology" & AND
What is the most recent measure of the patient's bone marrow blast percentage? is greater than/equal to5 &

commons.uchicago.edu
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Eligibility Criteria for

i Eligibility Criteria for
Oo ea n og IC VENAML: Study of Venetoclax in Combination With Ch herapy in Pediatric Patients With Refractory or Relapsed Acute Myeloid Leukemia or Acute Leukemia of Ambiguous
Lineage

-z

What is the patient's current age (in years)? is less than 24 & AND
(
(
What is the patient's current diagnosis? is egual to "Acute myeloid leukemia (AML)" & AND
(
(

Does the patient currently have, or have they in the past had, refractory disease? is equal to "Yes" & AND
Is the patient's disease currently refractory? /s equal to "Yes" AND
Current disease is refractory to how many cycles of therapy? is greater than/equal to 2
) OR
(
Does the patient currently have, or have they in the past had, confirmed or suspected relapse disease? is equal to"Yes" % AND
Is the patient currently in relapse (or suspected relapse)? /s equal to "Yes" &

Current disease is refractory to how many cycles of therapy? /s greater than/equal to2

)OR

(
Does the patient currently have, or have they in the past had, confirmed or suspected relapse disease? is equal to "Yes" (% AND
Is the patient currently in relapse (or suspected relapse)? is equal to"Yes" &

Was the patient able to provide a recent bone marrow draw? /s equal to "Yes" (& AND
(
(
The most recent measure of bone marrow blast percentage was assessed by which method? /s equal to "Morphology" & AND
What is the most recent measure of the patient's bone marrow blast percentage? is greater than/equal to5 &
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GEARBOXx - future state
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Original Reports | Artificial Intelligence

®Automated Matching of Patients to Clinical Trials: A
Patient-Centric Natural Language Processing Approach for
Pediatric Leukemia

Samuel Kaskovich, MD'; Kirk D. Wyatt, MD? (5); Tomasz Oliwa, PhD?*({®; Luca Graglia, MS*(); Brian Furner, MS* (%) ; Jooho Lee, PhD*([;
Anoop Mayampurath, PhD® (&); and Samuel L. Volchenboum, MD, PhD* (%

DOI https://doi.org/10.1200/CC1.23.00009

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)

commons.uchicago.edu
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What's next for data collection?
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Electronic Health Record (EHR) Data Transfer Models

Bulk Institutional
Transfer

oo0o| —
gn.n.ng

e Multiple connections
e |egal/regulatory barriers
e Competitive interests

commons.uchicago.edu
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Pilot study

JCO" Clinical Cancer Informatics May 30, 2024

©®Extracting Electronic Health Record Neuroblastoma
Treatment Data With High Fidelity Using the REDCap Clinical
Data Interoperability Services Module

Brian Furner, MS' (5); Alex Cheng, PhD?(©®); Ami V. Desai, MD, MSCE' (%); Daniel J. Benedetti, MD, MA*(£); Debra L. Friedman, MD, MS*(5);
Kirk D. Wyatt, MD*(); Michael Watkins, PhD' (%); Samuel L. Volchenboum, MD, PhD' (3); and Susan L. Cohn, MD' (&)

Proof of concept study:

e Chemotherapy and immunotherapy data from patients at the University of
Chicago (UChicago) and Vanderbilt University Medical Center (VUMC) enrolled on
ANBLO0OB1 were extracted from the EHR into REDCap using CDIS

e The accuracy and completeness of the extracted medication data was assessed
against gold standard data warehouses at UChicago and VUMC

.uchi .ed
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Electronic Health Record (EHR) Data Transfer Models

Bulk Institutional Individual Records Request
Transfer
©; =2 o°
0o0o] — 0 g
ooooo| =— “a
oTT19| &@®
e Multiple connections e Manual
e |egal/regulatory barriers o Slow
e Competitive interests e Costly
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Electronic Health Record (EHR) Data Transfer Models

Bulk Institutional Individual Records Request Individual API Transfer
Transfer
A 22,02 r
000 o —
ooooo| < “o — (J
oTTTo| &8 —
e Multiple connections e Manual e Rapid
e |egal/regulatory barriers o Slow e FEasily updated
e Competitive interests e Costly e Limited dataset
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What is a patient access API?
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What is a patient access API?
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What is a patient access API?
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Leverage patient access APIs
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Data pipeline

Patient
Access

;] THE UNIVERSITY OF

Structured
data

Database

Epic

DATA FOR THE

Transformation

Patient ID

3452

3452

3452

8437

8437

8437

Age (days)

320

548

1095

400

534

709

Lab test

Hemoglobin

Hemoglobin

Hemoglobin

Hemoglobin

Hemoglobin

Hemoglobin

Value

125

10

95

130

136

132

Units

g/dL

g/dL

g/dL

g/dL

g/dL

g/dL

|
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Data pipeline

Structured

data
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Patient
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THE UNIVERSITY OF

Patient ID

3452

3452

3452
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8437

Age (days)
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Hemoglobin
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Hemoglobin

Value
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95
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g/dL
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What about text notes?
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Data pipeline

Structured
data

Transformation

Patient ID

3452

3452

3452

8437

8437
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Age (days)
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Hemoglobin

Hemoglobin
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Learning points

e Pediatric cancer is rare

e \While overall survival for pediatric cancer is good, many
types still have dismal outcomes

e Collecting and harmonizing data are keys to overcoming
the paucity of data

e Clinical trials are not standardized

e Automated EHR data extraction holds promise of richer and
cleaner data

e Survivors require better resources for long-term follow up

commons.uchicago.edu

e @) DATAFORTHE http://sam.am/EHA2024



w'uulﬂllu!q

LEUKEMIA & o O — B Chan FOUNDATION | rue Leona m ano warry 8
LYMPHO MA 3 FS;‘UBNaI:l}cal\':I!Icg z R,a,!’yo Ch iidrcn's((:;mccr : RESEARCH ZUCkel‘bel‘g ra H E:'I-I'M S Lr'nEY
SOCIETY Conquer Chidhood Cancers Research Fund g TOUNDATION Initiative & it i D
“:I ‘ ke TRUTH® 365 () Toacue 5 cancer M

" BRIGHTSIDE @ _/ TOACURE )
INNDVATION ' B Bl KIne N i bl CunoATION AGENTS \
INFORMATICS FOUNDATION®
'- FRIENDS OF
The Neuroblastoma y SUMMER' S ." AST SEBASTIANSTRONG
Children's Cancer : PR % MADDIES
/f-f— mclidef,a RS CHILDREN'S Rtsr.m.u FOUNDATION Chdrurk baucbtsacons Ie | dos WAY s/ PROBNSE P — FOUNDATION
"So they may live" =
CHILDREN'S Sarah Jane Adicoff
ONCOLOGY ﬂ Endowment for @
GROUP , AT'S LITTLE HEROES Research in Jr_-flr.:_‘y Pride F.cr_u.nd.ati-:\n
Foundation MULLIN FUND  Seattle Children's lEmzw Rhabdomyosarcoma
) R R ; THE MATTHEW BITTKER = & _
The Brumfield < SJIMMY‘S B UCHieageMedicine m UChicago Medicine ﬂf{?{gi' FOUNDATION B Kiiig Baudsal Mr. Daniel
Fam||_y SUPERHEM Comprehensive Cancer Center <& Comer Childrens Eolindaticn @ G o Foundation Tiemey
Development Board A
s A gift made in United States
The Wil 9
E?,et;},'ﬁu’“cﬁ;‘d ki \Ebh memory of 0 SR Department e Super NATIONAL CANCER INSTITUTE
Family Foundation IC - Payton OBrien of the Interior Jake Foundation

THE UNIVERSITY OF

& CHICAGO

DATA FOR THE
COMMON GOOD

http://sam.am/EHA2024

commons.uchicago.edu




Thank you

\
V4

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