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. Why The industry has not kept pace with the complexity of clinical study data
-- .- or the systems used to manage it. There is opportunity to modernize the
e Dlgltal manual, slow processes and improve reliability.

.1 Data
" Flow? % adoption

Digital Transformation in Clinical Trials

... Electronic Data Capture :
. Site Portals

°.° Recruitment Platforms

.. eSource Data Acquisition

: ’ Mobile Applications

... elnformed Consent

.. Telemedicine/Remote Visits

: Wearable Devices/Sensors
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*The statistics shared on this slide are crowdsourced, obtained from multiple sources via various
personal communications with the presenter.



Shift from “document-first” to “data-first” paradigm for clinical study setup, unlocking
value through seamless integration, process automation and data-based insights

Digital - standard representation
of study protocol

v’ structured

v" machine readable

v’ executable

Data Flow — industry-wide
interoperability

v' exchange of data

v' non-cooperating organizations
v' minimal effort

https://www.iransceleratebiopharmainc.com/assets/digital-data-flow-solutions/

cdisc ;



https://www.transceleratebiopharmainc.com/assets/digital-data-flow-solutions/

Study Design Study Start-up

4

<ODM>

SDTM Data

SDTM T Domains

aCRF

Authoring Define.xml

e:-.1.. Use of protocol
: . information to assess
impact on subjects

such as subject
burden, time and risk

Protocol authoring and
sharing including the
providing a tailored
user experience.

Provide a solid
foundation for study
execution

A standard for protocol
information re-use
during and after study
execution

Use of the detailed
study design to create
a define.xml for the
study

Use of protocol
information to generate
SDTM trial design
domains

Can also read trial
design domains to
assist in rebuilding
studies

Use of the detailed
study design
information available
within USDM to
provide a solid
foundation for the
automated generation
of SDTM data domains

Use of the detailed
study design to create
an annotated Case
Report Form for the
study

( There are many use cases, these >
4

are just a few examples
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Example DDF Use Cases across Clinical Study Data Flow (2/2)

Regulatory Submission

Study Execution / Data Acquisition » Analysis & Reporting , Enablement ,

4

Data Decay

Use of the detailed
study design
information available
within USDM to
provide a framework
for ingesting old study
data

[&]

J

Data Capture

The use of detailed
study design
information to ease the
configuration data
capture systems

4

Insights

Use of protocol
information to gain
insights into past
performance to
improve future outputs
and processes

C
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Regulatory

Automate or ease the
process of providing
protocols and protocol
information to
regulators and clinical
trial registries

fone
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There are many use cases, these
are just a few examples
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" The USDM Standard CDISC Controlled Terminology

oA C174447 |Study Arm complementing the UML éudyArms": [
2 s model. Includes the definition “id": “StudyArm_1",
S, f classes and attributes Tabelhs e
L JE 0 "label": ",
It C170984 |Study Arm Name ) L "description": "Placebo",
R TR 93728 [Swdy AmDescriptic  along with the definition of “type": {
LT C188827 |Study Arm Type L 1ds TCode 617,
RO . sDaiaOriginDesripfion 188828 |Study Ambata Orign . V2IUE Sets code": "C174268",
L4 e LO |Ca| MOdeI P "codeSystem": "http://www.cdisc.org",
: z g B C138825 gezc":tlonn g T "codeSystemVersion': "2022-12-16",
. = . ; : Jrigin tudy Arm Data Origin Typ nde Wy ow . . AT
R The UML logical model (a class diagram) aintype v gin Ty , "decode"s “Placebo Conparator Arm
: .-_' : that prOV|des the ba.S|S for the USDM sel CNEW Study Arm Label :jstudyArmDalaOrlllnges(riplion”: "Data collec
[ IEEEEERY ) C71738  |Study Epoch ‘dataOriginType": {
r % . standard "id": "Code_62",
g ’ 3948 “code": "C188866",
@ on 2.0 Draft for Internal Review) "codeSystem": "I_wttp://\‘/\v\f/.cdlsc.org",
Pl . mne €93825 Study Epoch Name "codeSystemVersion": "2022-12-16",
~ oo "decode": "Data Generated Within Study"
@rrercee ®
L cdisc b
o TR {
. n €93824 Study Epoch Descriptic "id": "StudyArm_2",
i b C188830 |Study Epoch Type "name": "Xanomeline Low Dose",
X — StudyArm Y Y e WA
o oo A +  id: String Unified Study Definitions Model e e
FS clithe 1|t name:String Implementation Guide (USDM-IG) "id": “Code_63",
¥ o . * |+ description: String [0..1] CNEW _ |Study Epoch Le "code": "C174267",
PR + label: String [0..1] ch Version 2.0 (Draft for Internal Review) <0362y5§emv: hMD#ﬂ;\g\gﬂi;sc
e E -1 . . "codeSystemVersion": " -12-
R I + studyArmDataOriginDescription: String P‘m:f TP PO AT gy S e SR

E

Tl A T — Examples
oLy o » udyArm . .
S - ‘ * This s thedoat version 2.0 of the Unified Stdy Defintions Model Implerentaton Guide (USDM-1G Example protocols implemented in the
g ] 1 ¥2.0). It is intended for Internal Review only and is not a final version. . i i
LA & USDM with associated JSON files and
- s b ‘b visualisations
@revsvne e - 2.0 Draft for Internal Review'
. . + id: String 1
; . duction Routes that form the production specification. ‘ata Interchange Standards Consortium, Inc. All rights reserved.
@ crvans ) ‘ 1 /v3/studyDefinitions Createastudy
¥ studyEpoch
; e- m /v3/studyDefinitions/{studyId} Update astudy
i /e /studyDetinitions, (atudyid) Fouma sudy Implementation Guide

Guidance on using the USDM model
and ensuring conformance with the
standard

/v3/studyDefinitions/{studyId}/history Retums the study

Ml API Specification
b Provides the means to exchange a
=y single study between machines
WO using a JSON API

. cdisc

/v3/studyDesigns Study designs for a study

» Expandall object




- DDF, USDM, M11, Vulcan ... sy

s saera Start USDM Phase 3

: . ’ June:

o USDM V2 ~ : HL7 VULCAN Connectathons
W -

February: EFET R R
2 A ICH M11 Comment Period Closed :

¢ e i &

il o October: .  : i Today

¥ Mg Start USDM Phase 2 © 3 2

,. LEXXEE ® : .

e . wibe o © & i it %

A March & April: -, Sept 0 ; i Updated ICHM11 © ICHM11 Q

- S— ® TransCelerate DDF Hackathon * ICHM11 Released T : ; : : Specifications Specifications :

: : 3 : : & ] : : Q2:
e :.. Ea . . - i Apnl . .

& a8 . November: . July: July: = w3 : . .2 > Q2: = FHIR
. ° TransCelerate DDF Webinar Q :  Start USDM Phase 1 Q USDM v1 T : 3 3 g4 USDMV3 & Q USDM v4 Q Specnflcatlon @
el e a : : : = Phase 4 Scoplng - Released
e i : : -

§ ey

e

s M11 Initial Development Review Further Development
.. June 2018 &
g cronyms
Eoa. vk DDF: Digital Data Flow
Pl USDM: Unified Study Definitions Model
e o , ICH: International Council for Harmonisation
V. - >> M11: Clinical electronic Structured Harmonised Protocol (CeSHarP)

@
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CDISC DDF / USDM: Phases One, Two and Three

( Phase One )

( Phase Two )

( Phase Three )

Solid foundation
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25 Classes —

The protocol document was an external entity
into which the structured content could be

exported

cdisc

s N

Extend, . ||
- - Detail,
__Precision -

35 Classes —

» Focused on the structured elements of the
protocol, e.g. the Schedule of Activities
(SoA) & Biomedical Concepts (BCs)

» The protocol document still an external
entity
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58 Classes

Now contains structured and unstructured
elements

The entire protocol document can be held within

the USDM
Allows for the protocol document to be
generated from the model



DDF USDM, Phase 4, Release 4.0.0

2nd June 2025
For Information Onty

_— s Q = I R e = e © e~ W DDF-
: . N \ S - / e T RA /Docum

s < | 7 L\ ents/DDF
_ : (= : f = = - —Model
_/.:&m L e N "J N __5 T = : Informative.
IR N D Tl Ui S S ‘ png at main
s & =e-0= org/DDF-
@« T N B LT SN N e RA -
GitHub



https://github.com/cdisc-org/DDF-RA/blob/main/Documents/DDF%20USDM%20Model%20Informative.png

You can stay involved and learn more about the Digital Data Flow initiative by visiting the following

& websites:

DDF Website

As the main website
for DDF, learn and
access all
resources
supporting DDF

cdisc

CDISC DDF Website

Learn about and access
the Unified Study
Definitions Model (USDM)
Reference Architecture
supporting Protocol
Standards

\_ J

\_

TransCelerate DDF
Initiative Solutions

Learn about DDF
initiative background
and roadmap

J

\_

DDF GitHub Repos

Learn about and access

the Study Definitions

Repository Reference
Implementation and
supporting codebase

J

Questions? Feedback? Please email us at
DDF@transceleratebiopharmainc.com

10


https://www.cdisc.org/ddf
https://github.com/transcelerate/ddf-sdr-platform
https://www.transceleratebiopharmainc.com/initiatives/digital-data-flow/
https://transcelerate.github.io/ddf-home/index.html
mailto:DDF@transceleratebiopharma.com

e

i DDF Evolution: PHASEONE  PHASETWO  PHASETHREE  PHASE FOUR
<1 Phases One to Four July 2021 - Oct 2022 - July 2023- Apr 2024~
- July 2022 Sep 2023 May 2024 1Q 2025
1 USDM Data Model
Q@’; API Specification v v v
SIS & CDISC Confrolled Terminology
Reference e . i
Architecture r,@Q Implementation Guide
> Test Files v v
Conformance CORE Rules - POC TBD
—— D)
—| Study Definitions Repository (SDR) et
: Common Protocol Template (CPT) v
TrcmssCeIera’re S Interface Tool - POC
DR & - : :
. Az Implementation Architecture
|mp|semem?’"°n LI scenarios Toolkit g <
uppor
2| Persona Toolkits (MW, DM, IT) ‘ ‘
Oi) Cloud Agnostic SDR - POC v
e
cdisc n




1. Use USDM Control Terminology (CT) if you start building
interfaces or databases to store study data

i T C174447 |Study Arm
@ rrsnoi® 2. Look at the USDM Class structure to see what
T the global picture is.
. : C170984 |Study Arm Name
e ® C93728  |Study Arm Descriptic
T C188827 |Study Arm Type
oy aDataOriginDescription C188828 |Study ArmD Conh‘ol Terminology
.. Description
St riginType ciesszs |swayamp! hot only for content StudyArm
ceoe@eve e .
i e s am PVt also for variable e
-, 7 studyEpoch C71738  [Study Epoch names + name: String
- - . *
e ! L description: 5tring [0..1] 1
e C93825  |Study Epoch Name + label: String [0..1]
+ studyArmDataOriginDescription: String 1
1
n C93824 Study Epoch Descriptic | studyArm
C188830 |Study Epoch Type 1
StudyCell
CNEW Study Epoch L¢ : _ studyEle
<h + id: String 1
1.*
1
studyEpoch

cdisc



USDM in Acti
in Action cdise

D TransCelerate

U S D M Use Cases Supporting the DDF Vision

Use Cases Unified Study Definitions
Model (USDM)

@ crre24+@

Retrospective Prospective
L J
i Unstructured
. Protocol ‘Store’ Analysis & Regulatory Controlled Terms e
/ y . . y
e QR Code for Image - Reporing  /° Submission
. 2 3 Deployment Amendments Automation Submission — Populations, Study, Identifiers,
DY ) . D ment of the Preparation of the | Inclusion & ~ Amendments
. o 8 s on by the ] Exclusion, -
5 S ] Interventions &
' IEEEEEE] Indications,
. : . Estimands,
: . . Regulatory Review o | Objectives Study Designs,
. @ Review of the O 5 -4 Arms, Epochs
' o ¥ mission by the ] po‘
: : atory authority B > ) . —
® 9 and discussions / |
. - questions with the Pr S,
; : questions with the ocedures, | peyiled Study Logic,
s 4 sponsor Biomedical Encounters
. cols Concepts
2 5 Statistical and Safety J
S 4 = Review = )
[ ] el = Study Details
. ——— The overall study, its various versions, identifiers
5 - and associated governance. Also includes the
. S . . amendments made to the study
. j - Allow for the verification of
Data Collection .~ Drug & Study | (- R 3 Study High Level Design
Sirategy Materials J — - The single or set of study designs making up the
En ata t s . L Statistical Analysis ) study detalling the epochs, arms etc.
= B plan ]
4 Study Science
The detailed description of the study science:
the populations and the associated inclusion
.o t and exclusion criteria, the indications being
. o Subjec Bl | studied, the interventions being used and the
: . ] objectives, endpoinis and the associated
@ @ — T estimands.
TG S and CRO — Across The Lifecycle e
....... 3 aborato =1 A precise definition of the study logic including
® ° R\zs;‘-z)?cgrgiso'o'oco [ support for the Schedule of Activities.
Regulatory related inf ]_
. -——— elated information
ess'ye Authority ——  Trainin r sourced fromoneor [ S D g Coman
o $ A \ P 9 = | = ore protocols in wi — The ability to support one or more document
X i i - rﬂ:ti{;‘” = f:n V'C:VS presentations of the USDM content including
&5 100 000 o S L] il G__“: = (:ce : the ICH M11 profocol template, sponsor
. SECIPENCINE DD templates and other documents,
s e- Procedures and Biomedical Concepis

Comparison The detail around the procedures and
Stakeholder Views

2 = : Tailored views for
’ . . . ° stakeho! B |

Compare and verify observations to be performed as part of the
differences across detailed study designs.
versions and similar B
o Cuiaipogy 8 B and eth protocols Controlled Terms
> . . . 2 The controlled ferminology needed to define
o0 the semantics within the model. Managed in
the same manner as all CDISC CT and aligned
B 55v e ® with the M11 template standard.

Action’ day

s). Lissa Morgan (Amgen). Johannes Ulilander (d4k) and Peter Van Reusel (CDISC)

With thanks to Rob Ferendo (TransCelerate), Bill |

#ClearDataClearimpact 11
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DDF Initiative encompasses Technical Standards &
“ Solutions, Change Management, and Industry Engagement

cdisc

Continued Industry Collaboration

' between TransCelerate, CDISC ICH,

and HL7
VULCAN  cdisc

> TransCelerate  HL7

BIOPHARMA INC. International

) ( harmonisation for better health

TransCelerate’s Study ="
Definitions Repository |

Unified Study (SDR) Reference
Definitions Model Implementation
(USDM) Reference

Architecture /

Digital Data
Flow Initiative

Growing Solution
Collaboration Forum (SCF)*

Target Heal\h EQTYLAB N Medable ~ .bro ﬁ )
Qe Osama  @uwo L7

-
B¥] REDCAP .
.« IinteliNotion
ST||DY

BUILDER \.ngdgogm(?wru formedi"(

@
aimei e .
merarive (D TriNetX

OoracLe -

©castor jmdegene THRED L ad WA

r———r

Suite of DDF Adoption
Resources, Videos & Change g
Management Tools

Supporting Automation of
Case Report Forms Using

Biomedical Concepts

i O

*Company logos illustrate current involvement and are not used to imply
endorsement of specific vendors for DDF or to identify a comprehensive list of all 14

actual or potential future participants in DDF.
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Dlgltal Protocol Multi-Stakeholder Collaboration

ICH M11 / Regulatory-driven
Implementation of
harmonisation for better health Harmonized Protocol Guideline

AHL7 FHIR Regulator Receipt of Digitized
000 Protocol (USDM + FHIR)

- cd

PROJECT PRISM

ﬁansCelerate

BIOPHARMA INC.

ISC

Operational & EHR-related
Uses of Digitized Protocols

15



" From USDM to ICH M11

)’( Alignment with ICH M11
Support for complex
fb studies, interventional &
Tl USDM v4.0 observational studies, and
e o medical devices
Now Available

Maximise content re-use
Includes: and support for multiple
. USDM Logical Model document templates

» USDM Controlled Terminology

+ USDM API Model Extension

. USDM Conformance Rules mechanism to provide
« USDM Implementation Guide ﬂeX|b|“ty

cdisc
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M11 is not just one document

Guideline

Provides background,
purpose, and scope as a
guideline

ICIcH

INTERNATIONAL COUNCIL FOR HARMONISA TION OF TECHNICAL
REQUIREMENTS FOR PHARMACELTICALS FOR HUMAN USE

CLINICAL ELECTRONIC STRUCTURED HARMONISED
PROTOCOL

(CESHARP)

M

v e KW Proc it to o  apponge
Lgart Borking Coags o1 ronsmimed by the N iembd 1o she regabasor, sash
rrpeses fv smteemnal md ¢ v s o venber b sl v vt e ey

Template

Provides written format for
the Interventional Clinical
Trial Protocol Template

YCicH

INTERNATIONAL COUNCIL FOR HARMONISATION OF TECHNICAL
REQUIREMENTS FOR PHARMACFUTICALS FOR HUMAN USE

CLINICAL ELECTRONIC STRUCTURED HARMONISED
PROTOCOL

(CESHARP)

MIITemriaTs

Technical Specifications

Provides technical
representation aligned with
the guideline and template

CIcH__

INTERNATIONAL COUNCIL FOR HARMONISATION OF TECHNICAL
REQUIREMENTS FOR PHARMACEUTICALS FOR HUMAN USS

O HARMONISED GLIDRLING

CLNICAL FLECTRONKC STRUCTURED HARMONISED
ProTOCOL

(CrSHAxP)

MU TECHNICAL SPECIFICATION

© e D of e NI Precens & comsemnas drafl %) w0 Gesdeione. agrevd By the appeeprane
N Lpart W arbng (v 4 irmnmaiond by g KT barwrmbis e s e iy amatlost s
B L T P I S —
e

cdisc

Guideline

- Explains the need,
outlines development

Template

- Specifies headers,
common text, instructions,
data fields, and
terminologies.

Technical Specification

- open, nonproprietary
standard to enable

electronic exchange of
clinical protocol information




Technical

'. Guideline & Template - Tech Spec - Implementatlon-;; ’_

- .-'
e - e o G u |d e
Do Q...
2oL T BN TERNATICNAL COUNCIL PO HARMOMIZATION OF TECHNICAL
e . REQUIREMENTS FOR PHARMACEUTICALS FOR HUMAN USE
RS
LI
. ....... ? RD::;;[‘:([;Tl RED
. : (CESHARP)
,:.' T M1 EI . D
: ectronic Document
@rerrnnn ®
RS g e Human Readable Form
Bt s :.' i : Currentiy unsder prablic conmutiaon
@ <ining

Standard Message Exchange Formats*

Machine - Readable
Form

=il

© vurcan Per ICH Regional
Requirements

cdisc

* Technical Implementation Guides may be needed for various use cases

cdisc



M11 - Next steps

1.c. Future anticipated key milestones

Expected future

completion date  Milestone

Feb. 2025 Step 2 approval of the draft updated Technical Specification

Apr. 2025 Regional Public Consultation on the draft updated Technical Specification

Jul. 2025 Adjudication of Public Comments on the Technical Specification

Oct. 2025 Updated Guideline, Template and Technical Specification

Nov. 2025 Step 3 Sign-off & Step 4 adoption of the Guideline, Template and Technical
Specification

Jan. 2026 Final versioned training materials

Feb. 2026 Step 2 (Testing) of the ICH Technical Implementation Guide for Fast
Healthcare Interoperability Resources (FHIR)

May 2026 Step 4 adoption of ICH Technical Implementation Guide for FHIR

ICH M11 EWG WorkPlan 2025 0214.pdf
18 ICH M11 - CDISC Europe 2025 EMA
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Vendors Implementing DDF Solutions

iy EQTYLAB e 4 evunova
n Solution Collaboration Forum Trget el N Medable < hro
¢ )Inductive Quotient ( NIHPO yﬁ
30+ vendors are part of the Solution Q ) Sading @ CGD Health \KS‘:<M
; . L
Collaboration Forum: ~ ITELINE R lgELDOC:,JMg inteliNotion 5 |
. Applying collective technology sg R.YDER o
: o : i
solution provider engagement R sy .\ ,,(!}J{,,g&?mf formedlx
and enthusiasm in DDF to lnformatm
further solution development 4 [galﬁmel ) TriNetX Globant
A MmeraTive
: tenx;:I.inicaI AArborSyS 6 castor i
OoracLe \é
bR B THREAD N er7
LOs B indegene ¥ V. &7

DDF Solution Showcase Webinar Series

TransCelerate and CDISC are partnering to co-host the
DDF Solution Showcase webinar series involving sponsor
companies, clinical solution providers, and key industry
stakeholders. The Showcase is an opportunity for
qualifying solution providers to share a 30-minute
presentation of protocol digitalization solutions followed
by a 10-minute Q&A.

- LIVE WEBINAR

Digital Data Flow (DDF) Solution Showcas
September 2024

PANELISTS

Look out for more information (including registration) in
the coming weeks on the second “DDF Solution
Showcase” webinar scheduled for Dec.5, 2024.

cdisc

First showcase in this series -
conductedon Sept. 26 - showcased
two organizations — NNIT and EQTY
Life Sciences and ClinLine. Access
the webinarrecording here

*Company logos illustrate current involvementand are not used to imply endorsement of specific vendors for DDF or to identify a comprehensive list of all actual or potential future participants in DDF.

DDF Solution Directory

The Solution Directory is a
TransCelerate Github page (link
here) that hosts a growing list of self-
reported solutions which utilize and
follow the DDF Unified Study
Definitions Model (USDM).

This directory may help companies
find DDF solutions and is a constantly
growing list!

**TransCelerate does not endorse
vendors

NNIT demonstrated how
USDM can be mappedto
FHIR standards to enable
automated EDC set-up

EQTY/ClinLine showcased
the use of USDM standards
to facilitate the use and
creation of synthetic RWE
and RWD arms

20


https://transcelerate.github.io/ddf-directory/directory/directory.html
https://www.youtube.com/watch?v=gmgSPpcBQi0

October 10, 2024

-
DDF in Action Day

Transforming Clinical Trials with Standards and
Digitalization

“Continuing the Journey, Charting the Future”

First full day in-person public event with biopharma,
solution providers and others held across two locations -
J&J, New Jersey and Novo Nordisk, Copenhagen

DDF in Action Day aimed to explore pathways and proofs of concept to
implement DDF solutions in the near- or mid-term

Agenda topics included a keynote and plenary discussion covering various use
cases, a solution provider poster session and panel discussion, as well as
networking opportunities.

Two common themes surfaced through the day:

e Leadership engagement and organizational change management (OCM)
are critical to success
e Change is coming. Don’t wait to get started

N N |
———y Organizations Represented* —

« Bayer
» Bristol Myers Squibb
« Eli Lilly

* GlaxoSmithKline

+ Johnson&Johnson

 Merck

* Recursion
* Regeneron
* Roche
* Sanofi
* Shionogi

- UCB

« Content Rules
« CTDN

+ DatadKnowledge

 EQTY Lifesciences
e EZ Research Solutions

* Faro Health

r‘-
« Amgen * Novartis + CDISC * Futurpostif Consulting
- Ascendis Pharma * Novo Nordisk « ClinLine « NNIT
- AstraZeneca  Pfizer * Nurocor

* OpenStudyBuilder
« PFMD
* Sycamore Informatics

* TATA Consultancy

Services

* Veeva



SEPTEMBER 24-25

Scanto
register

DDF: MISSION
POSSIBLE!

PRACTICAL APPROACHES FOR PROTOCOL DIGITALIZATION

DDF: Mission Possible! Practical Approaches
for Protocol Digitalization - TransCelerate

'>
k3
’

ary ) adbon
TransCelerate
BIOPHARMA IN(



Demo time with the OpenStudyBuilder




Thank You!



