“Unlocking the Power of Al in Clinical Trials:

End-to-End Data Processing” p@e.shqre

\-/ connect-share-advance

Single Day Event

How CDISC Standards
Will Evolve in the Al Era?

Zibao Zhang
Union Lalya

1 Nov 2024, Shanghai

phuse.global



p@e About the speaker

* GM of Union Lalya, part of Union Lab
e Started in pharma industry since 2001
* PhD in Epi & Biostats, & EMBA

 (CDISC user and volunteer since 2004
 (CDISC China/APAC Lead 2008-2020

* Biometrics management
* Business development
* VC and Entrepreneurship




p@e My Viewpoints to the Question

Al's Impact%
\
My responses: /

« Viewpoint 1: Al's impact on CDISC standards over
time (t, to t,) is likely as illustrated in the right chart.

* Viewpoint 2: CDISC’s ambition is to create connected
standards to enable end to end automation from study
design to results. This may be achieved at t,.

time
* Viewpoint 3: ... how long will it take to t;? t t t Z
0 1 2

« Viewpoint 4: and how big could Al impact after t,? Versionl Version2 V3
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7\
phuse
L

Part 1. CDISC V1.0 ~2000 to ~2020

Al's Impact%

ﬂ‘
/
time
tO 1:1 t2 ’
Versionl Version2 V3
Part 1 ' - ' '
Part 2 Part 3

Rebecca Kush
Founder and
President Emeritus
President & CEO
~2000-2017

3
‘ ‘,x,

David R. Bobbitt
President & CEO
2017-2020

/.

Wayne Kubick
Chief Technology
Officer
2012-2016

1

Peter Van Reusel
Chief Standards Officer
2018 -
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1. Achievements: \
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Non-clinical Clinical IR EIRIRA
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* Limited automation
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s e Much time needed for

study specs...
IR .

Data Exchange
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3. Next:

FHRARIE expected...

Source: https://www. cdisc. org/standards



https://www.cdisc.org/standards

p@e CDISC Vision and Mission

Previous Current
@ Inform patient care and safety Amplify Data’s Impact to
through higher quality medical Advance Research

research.

Develop and support global, :> Create connected standards

platform-independent data across the study information
standards that enable lifecycle to enable accessible,

@ information system interoperable, and reusable
interoperability to improve data for more meaningful and
medical research and related effective research

areas of healthcare.
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CDISC Strategic Goal

Expand and enable standards driven automation across the end-
to-end study information lifecycle from study design through results

(CDISC will expand and realize the original 360 vision)

-

Expand &
Connect

Expand,
Connect, and

Digitalize our
Standards

~

-

\_

Enable &
Automate

Reduce
Variability,
Enable

Interoperability,
and Increase
Automation

~

J

https://www.cdisc.org/cdisc-roadmap

cdisc

360

-

Engage &
Adopt

Focus on
Community
Needs

Deliver
Business Value

\



https://www.cdisc.org/cdisc-roadmap

shuse  End to End Study Information Lifecycle
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360

Standards driven automation
across the research
information lifecycle

Collection <« Tabulation <= Analysis < Endpoints <= Protocol
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p@e E2E Automation and Al’s Involvements

P -~
=y 4 Standards \-
Cd ISC ' Data Standards esss fi selection A )
360 T e disc s T
I Foundational Standords L ' B R A R Y I
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from study design through results | : Protocol |
Collection Specify Tabulation Specify Analysis Specify .
I Metadata Collection Metadata Tabulation Metadata Analysis ;
Standards Standards Standords I
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ghuse  Part 2: CDISC V2.0 ~2020 to 20307

L

Al's Impact%
T J
Dave A. Evans

President & CEO
2021-2023

Chris Decker, MS

President & CEO
time 2024 -
to ty t,
Versionl Version2 V3 Peter Van Reusel
v = , : Chief Standards
Part 1 Part 2 Part 3 Officer

2018 -




shuse ook Back: CDISC 360 Scope

0
‘% Enhance [T Publish
O | Standards Standards

>
2 . .
Define Build Execute

https://www.cdisc.org/cdisc-360
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CDISC 360 Workstreams

orkstream 1 - ENHANCE STANDARDS
ED =

P e ) s

Foundational Standards L1

ke ¢, / Biomedical Concepts
o (_) = Analysis Concepts
)

\/\L‘fo

Extend API's

Workstream 2 - PUBLISH STANDARDS

Create concepts in knowledge graphs l

Transform concepts in machine readable form

ediEeRy % -F ~a—ﬁ—a-g-a{*}7
- -5 %5&—%&{*}5_ o
L 1 | ] t

Workstream 6 - EXECUTE
q, -
e B8 E-0-8- af*l-

Identify and select standards
specification (Use Case 1)

Configure study specification and
create artifacts (Use Case 2)

Automatically process and transform data
(Use Case 3)

https://www.cdisc.org/cdisc-360
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shuse  CDISC 360 Project Timeline

" Initiation, scoping, and internal staffing Oct 2018 Nov 2019
n Planning, recruiting CDISC member participants Dec 2019 Feb 2019
n Align with Transcelerate Digital Data Flow Initiative Oct 2018 Jan 2019
n Onboarding CDISC member participants Mar 2019 Apr 2019
ﬂ Kickoff, workstreams briefing Apr 2019 Apr 2019
n Execution of agile sprints Apr 2019 Oct 2019
Project evaluation — Stage 1 (CDISC US Interchange) Oct 2019 Oct 2019
n Execution of agile sprints Nov 2019 Mar 2020
n Project evaluation — Stage 2 (CDISC EU Interchange) Mar 2020 Mar 2020
Execution of agile sprints Apr 2020 Nov 2020
Project evaluation — Stage 3 (CDISC US Interchange) Nov 2020 Nov 2020

https://www.cdisc.org/cdisc-360



https://www.cdisc.org/cdisc-360

shuse  CDISC 360 Advisory Committee

CDISC 360
Leadership Team

» David Bobbitt
CDISC Chief Executive Officer

» Peter Van Reusel
CDISC Chief Standards Officer

« Sam Hume
CDISC Vice President Data Sciences

« Barry Cohen
CDISC 360 Project Manager

CDISC 360
Board Representation

* Chris Decker - dWise

+ Dave Evans - Accenture

+ Dave Hardison - Deloitte
« Pandu Kulkarni - Lilly
+ Steve Rosenberg - Oracle

+ Ulo Palm - * Transcelerate

https://www.cdisc.org/cdisc-360

CDISC 360
Committee Members

* Praveen Garg - Astra Zeneca

+ Patrick Genyn - Johnson & Johnson
* Brooke Hinkson - Merck

+ Ulo Palm - Allergan

+  Mike Hamidi - CDISC


https://www.cdisc.org/cdisc-360

shuse  CDISC 360 Lessons Learned

L

Four pillars of 360 implementation emerge from the 360 lessons learned:

1. Complete the E2E foundational standards where they are incomplete

2. Enrich the foundational standards with the additional metadata needed for full data
meaning and relationships by creating a biomedical concept layer

3. Extend the CDISC Library model with implementation level metadata

4. Collaborate with industry to standup and curate biomedical concepts

https://www.cdisc.org/cdisc-360
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shuse TCB Digital Data Flow (DDF) Initiative

TODAY: Document-based paradigm for protocol creation, TOMORROW: Digital paradigm for protocol creation, with fully
automated data flow and interoperability between systems

interpretation, and transcription into consuming systems
E EEn E

Create Once, Use Many Times = - I

Digital Flow

| @D O Study Definitions Repository (SDR)
1 T * T l “-: " Reference Implementation
52
O O O O O 33 =
® & ® & &) 2 i
2 oo
! - ~ ' = "2,
O O O O A Unified Study Definitions API Con_trolled
t?! [?) [?) (?) [?} Model (USDM) Specs Terminology
x| = e = =
= t=— &= - = S_tudy Team E ! E i E i i E E i
EDC CTMS DCT IRT EHR Design & Protocol — &= 4= & & ©
Authori ng EDC CTMS DCT IRT EHR Protocol

Source: https://www.transceleratebiopharmainc.com/assets/digital-data-flow-solutions/
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p@e Digital Protocol — Industry Collaboration

Unified Study
Definitions Model
(USDM) Reference

Architecture

AL COUNCIL
REQUIREMENTS FOR PHARMACEUTICALS FOR HUMAN USE

ICH HARMONTSED GUIDELINE

CLINICAL ELECTRONIC STRUCTURED HARMONISED
PrOTOCOL

(CESHARP)

M11 TEMPLATE

Dt version
‘Endorsed on 27 September 01

Currently under public consulianon

A1 Siep 2 of the JCH Process, a consensus draft et or guideline, agreed by the appropriate JCH
Expert Working Group. is transuitied by the ICH Assembly 1 the rogulatary authorities of the
FCH regious for nternal and external consulzaion, according 1o natanal o regiomal procedures

eProtocol

TransCelerate’s =
Study Definitions (=
Repository (SDR) |==ee

PROJECT PRISM

A Regulatory Cloud Collaborative Initiative

precisionFDA Regulatory Information Service Module
FDA-Industry Research Collaboration Agreement

https://www.cdisc.org/ddf (Public-Private Partnership)



https://www.cdisc.org/ddf

shuse  CDISC USDM Standard

Unified Study Definitions Model (USDM) Phase 4 Graphic
Source: https://github.com/cdisc-org/DDF-RA

cdisc
USDM

UNIFIED STUDY
DEFINITIONS MODEL
(DDF)

Downstream
Use Cases

Controlled Study, Identifiers,
Terms Amendments
Estimands Unstructured Content
Populations
Study Designs,
Inclusion & Arms, Epochs
Exclusion

Interventions &

Indications Detailed Study Logic,
Objectives & Encounters
Endpoints

he

Procedures, Biomedical Concepts

Protocol
Authoring (incl.
ICH M11)
Clinical trial
registries
EDC/IRT
aCRF

SDTM data
Define. XML

https://www.cdisc.org/ddf
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Display?2

ISC Analysis Results Standard (ARS)
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https://www.cdisc.org/standards/foundational/analysis-results-standard
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Analysis Results Dataset
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v

CDISC Analysis Results Standard (ARS) Schema Diagram
Source: https://cdisc-org.qgithub.io/analysis-results-standard/#schema-diagram

ReportingEvent

id

version
mainListOfContents
otherListsOfContents
referenceDocuments
terminologyExtensions
analysisOutputCategorizations
analysisSets
dataSubsets
analysisGroupings
methods

analyses
globalDisplaySections
outputs

name

description

label



https://cdisc-org.github.io/analysis-results-standard/#schema-diagram

shuse  CDISC ARS Example

Reporting Event

Analysis

Analysis Set

Analysis Grouping

Analysis Method

Output

Interim Analys

et 2T My ¥e)

is1

Table 14.1.1
Summary of Demographics
sSafety Population

Page x of y

Xanomeline Xanomeline
Placebo Low Dose High Dose p-value [1]
Characteristics =. =XX] w
I Age (years) I
n XX XX XX HOEHXX
Mean (SD) HX. K (¥X.XX) XXX (¥X.XX) KX K (XX.XX)
Median XXX XXX EX.X
01, 03 XX.¥, XX.X XX.¥, XX.X X¥.¥X, XX.X
Min, Max XX, XX XX, XX XX, XX
< &5 years XX ( EX.X) XX ( EX.X) XX ( ¥X.X) K. XXKX
2 65 years XX ( EX.X) XX ( EX.X) XE ( XX.X)
IGender,In (%) I
Male XX ( EX.X) XX ( EX.X) XE ( XX.X) K. XXXX
Female XX ( XX.X) XX ( ¥X.X) XZ ( XX.X)
Ethnicity,|n (%)
Hispanic or Latino XX ( EX.X) XX ( EX.X) XX ( XX.X) K. EHHK
Not Hispanic or Latino XX ( XX.X) XX ( XX.X) XZ ( XX.X)

I[l] P-values are results of ANOVA treatment group comparison for continuocus variable and Pearson's chi—squarel

test for categorical

variables.

Source dataset: adsl
Program: <pid>.sas,

Generated on: DDMONYYYY :HH:MM

,

Output: <pid><oid>.rtf, Generated on:

DDMONYYYY : HH : MM

https://www.cdisc.org/standards/foundational/analysis-results-standard
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p@e CDISC ARS Use Case

ARS Metadata

ADaM Dataset

Analysis Results Dataset

Create Once,
Use Many Times

UsuBJID ARM AGE AGEGR1 AGEU RACE SEX
01-701-1015 Placebo 63 <65 YEARS WHITE F
01-701-1023 Placebo B4 <65 YEARS WHITE M
" “ASAE_OM_VSHEIIR THE 01-701-1028 Xanomeline High Dose 71 65+ YEARS WHITE M
¥ '
01-701-1033 Xanomeline Low Dose 74 65+ YEARS WHITE M
b 1-701-1034 High Dose 77 65+ YEARS WHITE F
01-701-1047 Placebo 85 65+ YEARS WHITE F
o
id ¥ |operation_id -] _groupinglc - | |_groupld - | _groupingld - | ) groupld - |rawValu - _formattedVal -
(An03.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_1 n 02 Trt 1 03_AgeGp 03_AgeGp_1 14
An03.02_AgeGrp_ByTrt_|MthO1_Catvar_ByGrp_1_n 02 Trt_1 ,_03_AgeGp _03_AgeGp_2 7l
An03.02_AgeGrp_ByTrt_|Mth01_CatVar_ByGrp_ 02 Trt 2 _03_AgeGp 03_AgeGp_L Ol
An03.02_AgeGrp_ByTrt_|MthO1_CatVar_ByGrp_ 1  02_Trt_2 _03_AgeGp | 03_AgeGp_2 76!
An03.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_1_n .02 Trt 3 .03_AgeGp . ;_03_AgeGp_1 u’”
|An03.02_AgeGrp_ByTrt_|Mthol_Catvar_ByGrp_1_n 02 Trt 3 _03_AgeGp 03_AgeGp_2 7l
An03.02_AgeGrp_ByTrt_|Mth01_CatVar_ByGrp_2_pet i 1 02_Tre 1 03_AgeGp 03_AgeGp_1 | 16.27907]
An03.02_AgeGrp_ByTrt |MthO1_CatVar_ByGrp_2_pct 02Tt 1 ,_03_AgeGp 03_AgeGp_2 | 83.72093]
An03.02_AgeGrp_ByTrt_|MthO1_Catvar_ByGrp_2_pet 02 Trt 2 _03_AgeGp _03_AgeGp_1 | 952381
An03.02_AgeGrp_ByTre_|Mth01_CatVar_ByGrp_2_pet 02 Tri 2 03_AgeGp 03_AgeGp_2 | 90.47619]
An03.02_AgeGrp_ByTrt ! 02 Trt 3 ,03_AgeGp _03_AgeGp_1 | 13.08524]
An03.02_AgeGrp_ByTrt AnlsGrouping_02_Trt_3 eGp _|AnisGrouping_03_AgeGp_2 | 85.90476

https://www.cdisc.org/standards/foundational/analysis-results-standard

Results Display x
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shuse Some Other CDISC 360 Projects

* Biomedical concepts (BC)
 eCRF portal

 eTFL Shell portal

* Open source tech & tools
« E2E use cases

https://www.cdisc.org/cdisc-360
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cdisc

360

Expand and enable
standards driven automation
across the end-to-end study
information lifecycle from
study design through results
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ghuse  Part 3: CDISC 3.0 ~2030 to ?
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Al's Impact%

T J

time

>

ty t t

Versionl Version2 V3

Part 1 Part 2 Pa'rt 3

Chris Decker, MS
President & CEO
2024 -

Peter Van Reusel
Chief Standards
Officer
2018 -




p@e How Will Al Impacts on CDISC Standards?

1. Al empowers the CDISC standards use — configuration, metadata
selection. e - _~
Mt cdiscey — oes

LB RA RY

2. Al supports to fine tune and further develop the CDISC standards —
Feedback from millions of data through end-to-end automation.

3. Al enables to explore the value of huge clinical data from end to end.




IR : :

chuse - Ask Al for the following questions:

S

1. What's the upper limit of standardization in clinical trials?

2. How will the Al and standardization impact biometrics
professional’s job?

3. Any opportunities for capital investment and business

start-up?



shuse  Summary & Take-away Messages

Al's Impact%
My responses: i\ ]

* Viewpoint 1: Al's impact on CDISC standards over time
(t, to t,) is likely as illustrated in the right chart.

* Viewpoint 2: CDISC’s ambition is to create connected
standards to enable end to end automation from study
design to results. This may be achieved at t,.

« Viewpoint 3: it will take long time. t; = 5-10 years. time
t0 tl t2

- Viewpoint 4: Al's impact % aftert, is expected huge, and Versionl Version2 V3
also depends on connected standards development and
use (to produce millions or billion of high-quality data).



Thanks for your attention!

Acknowledgements: hundreds of CDISC volunteers who
developed and are developing the standards, and CDISC
speakers whose insights and presentation slides are referenced.
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