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Abstract

: Over the last two years CDISC, in collaboration with Transcelerate, have been working on the Digital Data Flow (DDF)
& initiative. This initiative aims to “modernize clinical trials by enabling a digital workflow to allow for the automated
b creation of study assets and configuration of study systems to support clinical trial execution.”. The work is focused on

: the protocol and associated study designs and manifests itself in a new CDISC standard, the Unified Study Definitions
;" . Model (USDM), and an open-source implementation of the USDM known as the Study Definitions Repository (SDR).
' Now coming to the end of the second phase, with the third phase about to commence, the DDF project delivers a

new standard that allows for the digitization of study designs and the foundation of the digital protocol.

This presentation will detail:

e  The work performed in phases one and two.
e  The work planned as part of phase three.
e  The use cases supported by the model.

e  How the model/standard can enable protocol creation, automated data flow and interoperability between
systems.

e  How the model/standard can be deployed and implemented today.

cdisc .
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fransCelerate Digital Data Flow (DDF)
DISCOVERY DAY 2023

Envision a Future with a Digifized_‘leniqa
Automated Data Flow and Streamlined A

From Documents to Data: Write Once, Read Many Times

Open & Flexible Solution



Digital Data Flow - The Project




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

TransCelerate Digital Data Flow (DDF) Ambition
Write Once, Read Many

TODAY: Document-based paradigm for protocol creation, TOMORROW: Digital paradigm for protocol creation, with fully
interpretation, and transcription into consuming systems automated data flow and interoperability between systems
Digital Flow —
| @ QO Study Definitions Repository (SDR)
l l l l l "@‘ y Reference Implementation
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b 4 4 4
oo EH B OB B3 v
=4 = R = = = Study Team EH B BEH B EH ﬁ
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https://www.transceleratebiopharmainc.com/assets/digital-data-flow-solutions/
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The U S D M Sta ndard CDISC Controlled Terminology

Provides further semantics,
complementing the UML
model. Includes the

170984 [Study Arm Name definition of classes and
C93728 [Study AmDescriptic - attributes along with the

C188827 |Study Arm Type L
DataOriginDescription _|C188828 |study AmDataorigin - definition of value sets
Study

C174447 |Study Arm

“codeSysten": "http://www.cdisc.org",

H ""codeSystemVi " "2022-12-16",
Logical Model JiginType G768625 _[Study Am Data Origin Typ. "dcodtn: Placebo Comparator A
: - y,
The UML logical model (a class diagram) b CNEW |Study Arm Label “StudyArmDataOriginDescription”: "Data collecy
H H "'data0 T SEEE
that provides the basis for the USDM C71738  [Shudy Epoch "1d%: "code.62v,
Standard "code": "(C188866",

"codeSystem": "http://www.cdisc.org",
"codeSystemVersion": "2022-12-16",
"decode": "Data Generated Within Study"

o 2.0 Draft for Internal Review)

cdisc

C93825 Study Epoch Name

n C93824 Study Epoch Descriptic "id": "StudyArm_2",
StudyArm C188830 |Study Epoch Type "name": "Xanomeline Low Dose",
"labelt; "

"description": "Active Substance",

+  id: String Unified Study Definitions Model
P Impl tation Guide (USDM-IG) ode_63",
+  description: String [0..1] CNEW __ |Study Epoch L# ode": "C174267",
+ label: String [0..1] sh Version 2.0 (Draft for Internal Review) ”Cﬂgezy%e"\;: "http

g o "codeSystemVersion"
+ studyArmDataOriginDescription: String Prepared by the Lo F -

1
m,,yl,\,m oK Examples
| 1 R e e e L 9 Example protocols implemented in the

USDM with associated JSON files and

“'E visualisations
2.0 Draft for Internal Review |

ata Interchange Standards Consortium, Inc. All rights reserved.

StudyCell

+ id: String

1

studyEpoch
\

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

API Specification
Provides the means to exchange a
single study between machines
using a JSON API

/v3/studyDesigns Study designs for a study

> Expandall_object
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PUBLIC REVIEW

USDM Status

PHASE ONE PHASE TWO PHASE THREE
July 2021 — July 2022  Oct 2022 — June 2023  July 2023 — Apr 2024

T2 Unified Study Definitions Model
T 060 (USDM)
. =12, Application Programming Interface
H8 YT (API) Specification v v v
(% CDISC Controlled Terminology
Reference Architecture Being replaced by
x= Conformance Tests CDISC CORE rules
@ Essential Users Stories v
Architecture Principles Still applicable Still applicable
Test Files
oy . .
F'@Q Implementation Guide v v

cdisc 11
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CDISC DDF / USDM: Phases One, Two and Three

Phase One

Phase Two

Phase Three

» Solid foundation

25 Classes

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

could be exported

cdisc
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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

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
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CDISC DDF / USDM: Phases One, Two and Three

Phase One Phase Two Phase Three
—_— = e CT ? B : 5 6 8
e - & = B i B = A = ; 4 N\ A\
¢ * - = _Eftefid, & [0 s —on
> @ S . Detalil Document &
¥ : S M41 -
- c < Precision :
- o N\ J \ J
- : 25 Classes — 35 Classes — o = -
) 58 Classes —

» Solid foundation

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

* 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

* 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
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USDM Content

Controlled
Terms

Estimands
Populations

Inclusion &
Exclusion

Interventions &
Indications

Objectives &
Endpoints

Study, Identifiers,
Amendments

Unstructured Content

Study Designs,
Arms, Epochs

p

Detailed Study Logic,
Encounters

Procedures, Biomedical Concepts
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Use Cases and Adoption




Use Cases

Automate the setup of data capture systems, incl. RWE, and
capture the data.

The provision of protocol information to downstream systems
Data Capture ., .
needing “study” information.
Use the study design to build the FHIR SoA message. Having multiple studies that have a common.structure allows for
data export and query across the set of studies.
Import data from a variety of sources. Can be re-exported thus
allowing for conversion across versions.

Automate the generation of SDTM datasets using the study

Data Import design and BCs, including the “T” Domains.

[ ]

Common Protocol . . - ; . . " .

Generatlon Of the CPT from a StUdy dES,gn. DRAFT DDF Conceptual Architecture - Enhanced Study Builder and Repository, Additional Integrations (R2)
Template (CPT) itorat and Acwa ot

woms Lome 17 o [roes] [ ] ]

Data Deca Re-import data using the USDM as a framework to rebuild a cd-@sm _ _u'_ . W l Documens
/ study design & data using the SDTM Trial Design Domains. |—| [ee] 1 sancars
& Sy urar Raposneas -

. The “scoring” of a study for such purposes as site impact, subject - ﬂ 5
ol Scoring . 9 y purp pact, subj 3 £ [Ozponeor I
; impact, environmental impact etc. - i H
H o
]
F Feasibility The use of the design to determine study feasibility including - o -‘"g I-H | e
. . ! Mnmm
subject recruitment. A study data template. - ) it Seer _-
— Norkions Secums of e
Study Defintion Data | | e 1 oo cinen e opron
. a-a q . . Sources P Study Definition Solution Components i
CT Registry The provision of study information to a CT registry. i suttons - Clck blom: A e
* [ o] Rl o Fow i) e | |

sources, advanced Buider enahcnments, more downsiream
systems supported via additional mappinmgintegration services

The use of the design to aid Findability, Accessibility,

: FAIR Dat . .
com Interoperability, and Reusability.
Any time we read some portion of a protocol ... is a use case

cdisc o

epostorynow suppors imporing desgns from extemal data l




FansCelerate Digital Data Flow (DDF)
DISCOVERY DAY 2023

USDM Adoption =
|

USDM Data Mining

. . Envision a Future with o Digitied Ch
Application otomated Dot e CoEreced Clinieal study Protocol with

Sponsor working with
CDISC to develop a Study Build Application
retrospective use case

Sponsor is using the model
for retrospective data
ingestion

Study Build & EDC

Configuration

Retrospective has a lower risk as a first

point of entry into using USDM cdisc

Unified Study Definitions Model
Implementation Guide (USDM-IG)

Retrospective Studies J e[\ s e

Prospective Studies

R

The “footnote conundrum”

Study Build Application

*  Retrospective study re-creation Implementation Guide

brings a few challenges API Specification Guidance on using the USDM model
eia’ss vides the means to exchange a and ensuring conformance with the
. single study between machines standard
*  We are not constrained by the “2D” using a JSON AP
v : paper world. USDM enables an o Study Build

: " : ; (@ | en Study Builder

s improved” reconstruction Population of USDM m P | e
H : P P e} Study Build Application

from old protocols

«  Sponsors need to consider their
“philosophy”, their approach to
“reconstruction” of protocols

Academic institution using
the model as a component of
a data import application

cdisc 7



DDF Initiative encompasses technical delivery, change
management, and indusiry engagement

cdisc TransCelerate’s I
Unified Study Study Definitions |-————— -
Definitions Model Repository (SDR)
(USDM) Reference
Architecture /

Fp— Suite of DDF Adoption
DIngC“ DCIi'CI Resources, Videos &

Flow Initiative Change Management Tools

Continued Industry Collaboration |
between TransCelerate, CDISC

ICH, and HL7 Growing Solution

Collaboration Forum (SCF)*

Supporting Automation of
Case Report Forms Using

Biomedical Concepts

VULCAN cdisc

QHLTEAR |||| 5 formediag \ - C— i
9 TransCelerate HL7 senurocor  medimve Q e N
BIOPHARMA INC. International ©® g orio Sl o TriNetX Seamon
@ castor n In";ormancs
. : *Company logos illustrate current
#medidata Nreocae -
)CI aaaaaaaaaaa ottt TRY AL inidegene”  inyolvement and are not used to
N THREAD /i Taimei imply endorsement of specific
Vedable @ seama Target Health  Technology v endors for DDF or to identify a >>
comprehensive list of all actual or

©7024 TRANSCEERATE BIOPHARMA INC., ALL RIGHTS RESERVED. potential future participants in DDF. TransCelerate ‘

BIOPHARMA INC.



Phase Three: USDM Meets M11




M11 s ...

ICH CLINICAL ELECTRONIC STRUCTURED HARMONISED PROTOCOL (CeSHarP)

https://www.ich.org/page/multidisciplinary-quidelines

harmonisation for better health

)’ ICH

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

ICH HARMONISED GUIDELINE

CLINICAL ELECTRONIC STRUCTURED HARMONISED
PROTOCOL

(CESHARP)

Mi1

Draft version
Endorsed on 27 September 2022

b4 Currently under public consultation

At Step 2 of the ICH Process, a consensus draft text or guideline, agreed by the appropriate ICH
Expert Working Group, is transmitted by the ICH Assembly to the regulatory authorities of the ICH
regions for internal and external consultation, according to national or regional procedures.

harmonisation for better health

)' ICH

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

ICH HARMONISED GUIDELINE

CLINICAL ELECTRONIC STRUCTURED HARMONISED
PROTOCOL

(CESHARP)

M11 TEMPLATE

Draft version
Endorsed on 27 September 2022

Currently under public consultation

At Step 2 of the ICH Process, a consensus draft text or guideline, agreed by the appropriate ICH
Expert Working Group, is transmitted by the ICH Assembly to the regulatory authorities of the
ICH regions for internal and external consultation, according to national or regional procedures.

’.

ICH

harmonisation for better health

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

ICH HARMONISED GUIDELINE

CLINICAL ELECTRONIC STRUCTURED HARMONISED
ProTOCOL

(CESHARP)

M11 TECHNICAL SPECIFICATION

Draft version
Endorsed on 27 September 2022

Currently under public consultation

At Step 2 of the ICH Process, a consensus draf text or guideline, agreed by the appropriate
ICH Expert Working Group, is transmitted by the ICH Assembly to the regulatory authorities
of the ICH regions for internal and external consultation, according to national or regional
procedures.

) Provides background, purpose, and
° ° scope as a guideline

cdisc

Provides the written format for the
‘Interventional Clinical Trial Protocol
Template’

Provides the technical representation
aligned with the guideline and protocol
template

Idea for slide layout from Rebecca Baker
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https://www.ich.org/page/multidisciplinary-guidelines

M11 Simple Example

|  Technical Specification

Term (Variable)

Trial Phase

| Template Specification

[Protocol Ful_lL.u T

The protocol should have a descriptive title that identifies the
scientific aspects of the trial sufficiently to ensure itis
immediately evident what the trial is investigating and on
whom, and to allow retrieval from literature or internet
searches.

Data Type Pick list
Topic, Value or D
Header

Definition

User Guidance

For trials combining investigational drugs or vaccines with devices,
classify according to the phase of drug development.

Protocol Full Title:
o e
= Sponsor
® Confidentiality
B Statement:

[Sponsor Confidentiality Statement]

Insert the Sponsor’s confidentiality statement, if applicable,
otherwise delete.

Protocol Number:

[Protocol Number]

A unique alphanumeric identifier for the trial, designated by the
Sponsor, is a standard part of trial data, and should be included
for most trials.

Conformance Required
Cardinality
Relationship content | Title Page

from ToC
representing the
protocol hierarchy

Version:

[Version]

An optional field for use by the Sponsor at their discretion.

Amendment Number:

[Amendment Number]

Relationship
(reference to high
level conceptual
model)

Value

i

Trial Phase:

[Trial Phase] [Description of Trial Phase Other]

Acceptable entries are: “Early Phase 1”7, “Phase 1”, “Phase
1/Phase 2”, “Phase 2”, “Phase 2/Phase 3”, “Phase 3”, “Phase 4”,

frete:

Compound Number(s):

[Compound Number]

Enter the Sponsor’s unique identifier for iny

compound(s) in the trial. Add or delete additional fields as

needed

Early Phase 1
Phase 1

Phase 1/Phase 2
Phase 2

Phase 2/Phase 3
Phase 3

Phase 4

Other

° Cdmpound Name(s):

[Nonproprietary Name]. [Proprietary Name]. [Additional

Proprietary Name]

Delete this line from the table if a nong

oprietary name has ot

yet been ned. Omit proprietary name fields if not yet

establish

Business rules

Value Allowed: yes
Relationship: n/a
Concept: Protocol short title

Duplicate field in
other sections

Trial Phase:

[Trial Phase] [Description of Trial Phase Other]
Phase

, “Phase 4”,

Acceptable entries are

1/Phase 2”, “P

ly Phase 17, “Pha

e 2/Phase 3", “Phas

cdisc
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C o n t ro I Ie d Te rm s Term (Variable) TR | Technical Specification

Data Type Pick list
| Template Specification L°P:’°’ Value or D
Protocol Full Title: [ProtocolFul_lL.u T €a .el:
The protocol should have a descriptive title that identifies the Definition
scientific aspects of the trial sufficiently to ensure itis User Guidance For trials combining investigational drugs or vaccines with devices,
immediately evident what the trial is investigating and on ; ;
whom, and to allow retrieval from literature or internet ClaSSIfy accordlng to the phase of drug development.
searches. Conformance Required
Sponsor [Sponsor Confidentiality Statement] Cardinality
Conﬁdenh?hty Insert the Sponsor’s confidentiality statement, if applicable, n T -
Statement: otherwise delete. Relationship content Title Page
Protocol Number: [Protocol Number] from ToC .
A uni Iph: ic identifier for the trial, designated by th rePresen“ng the
unique alphanumeric identifier for the trial, designate: y the -
Sponsor, is a standard part of trial data, and should be included PI’O‘O‘Col hl'erarChy CDISC CT
for most trials. Relationship
Voo ersion] (reference to high
An optional field for use by the Sponsor at their discretion. :'e‘\‘l,zlecl:)onceptual Trial Phase Response
Amendment Number: [Amendment Number]
et - Value Early Phase 1 (066737)
Trial Phase: [Trial Phase] [Description of Trial Phase Other] Phase 1
Phase 1/Phase 2 NOT APPLICABLE
: . » o »ou
Acceptable entries are: “Early Phase 1”7, “Phase 1”7, “Phase E:ase 2 on PHASE 0 TRIAL
1/Phase 2”, “Phase 2”, “Phase 2/Phase 3”, “Phase 3”, “Phase 4”, phase i/ ase 3 PHASE | TRIAL
ase
.
— [ — Phase 4 PHASE I/ll TRIAL
Compound Number(s): Compound Number|
T Other PHASE Il TRIAL
nter the Sponsor’s unique identifier for investigationa! =
compound(s) in the trial. Add or delete additional fields as Business rules Value Allowed: yes PHASE II/lll TRIAL
Relationship: n/a
Chmpound Name® Nomproprietasy Namel, Propsietary Nomel, AAGioral c o <hort il PHASE IIA TRIAL
Proprietary Name] _ I oncept: Protocol short title PHASE IIB TRIAL
Delete this line from the table if a nonproprietary name has ot Dupllcate fIEId in
yet been assgned. Omit proprietary name felds f not et other sections PHASE IIl TRIAL
Teial Phase [Tl Phaee] [Description o Tral P PHASE IlIA TRIAL
S PHASE 1B TRIAL
Phase , "Phase
PHASE IV TRIAL
PHASE V TRIAL

cdisc ,



Put Into Context ... the USDM

Machine Perspective

StandardCodeAl

iases

Walkthrough

A StudyVersion has a studyPhase

Linked to the AliasCode class via the relationship
studyPhase

AliasCode can store:

USDM V3 accommodates ICH M11

cdisc

* asingle standard code (CDISC Trial Phase
USDM::AliasCode Response, C66737) using the Code class
studyPhase .
; ; *  And zero or more other alias codes (e.g. a
+ id: String 0.1 | sponsor phase code) using the Code class to
1 - provide flexibility
1k
it
USDM::StudyVersion
+ id: Strin
StandardCode g 8 .
+ studyTitle: String
+ studprrc.inn' String
+  studyAa Technical
|Controlled Terms Tom v '
+  studyRatij Data Type Pick list
Template Taplee. rv.m- or D
1 Definition
1 User Guidance For trials combining investigational drugs or vaccines with devices,
classify according to the phase of drug
Conformance Required
0 o Cardinality
USDM::Code type ey Restonshi coment | Tl Page
orocon marare coiscct ||
+ id: String 0.1 et i
e Verdon: reference to hig
+ code: String level conceptual Trial Phase Response | |
: Value Early Phase 1 (C66737)
+ codeSystem: String businessTherapeuticAreas Trial Phase: TiTcial Phase] [Description of Tial Phase Other] B s -
+ codeSyst emVerson: Stri ng Acceptable entries are: “Early Phase 1”, “Phase 1", “Phase Phase 2 PHASE 0 TRIAL
2 0.* 1/Phase 2", “Phase 2", “Phase g “ o it PHASE | TRIAL
+ decode: String - ; tihrs PHASE /1l TRIAL
Other PHASE Il TRIAL
\ Business raes Value Allowsd: yes PHASE I1/lll TRIAL
L& = Relationship: n/a PHASE IIA TRIAL
oponed Head Concept: Protocol short title
i PHASE IBTRIAL  ——]
ot PHASE Ill TRIAL Bl
PHASE IIATRIAL
- PHASE I1IB TRIAL
PHASE IV TRIAL
PHASE V TRIAL
Human Perspective

23



e:-;;;;-:-ff ICH M11 Protocol Specifications

ICH M11 to USDM Mapping Viewer  sTATus
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« Original plan was to release
USDM V3 at a similar time to
the first issue of the ICH M11
specification

* ICH M11 Delivery timelines are
currently being amended

« USDM V3 accommodates the
latest available ICH M11
information

* |CH, HL7 Vulcan and CDISC
now working together on the
ICH Technical Implementation
Guide (TIG) that will be part of
the ICH release

cdisc

M11 to USDM Mapping
‘The set of mappings from the M11 template specficiatic

M11 Section Detail

Trial Acronym:

Protocol Identifier:

Original Protocol:

= USDM Mapping
Mapping for Title’, Trial Phase’

Class: StudyVersion
At e

nnnnnnnn

mmmmmmmmmmmmmmm
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Summary




The Art Of The Possible

Value of an Electronic ICH Protocol Template

Tailored User Experience
Protocol will be data-driven. ..
* Tailored User Experience

* Task or role-based views of the content

* Personal views— have the information served up the way you
want it

* Collaboration
¢ Multi-sponsor development programs
* Regulator to Regulator Reviews

* Downstream Automation

Value of an ICH Protocol Template ﬂ

+ Predictability
« Format and Structure  Table of Contents
* Core Content — common set of information

+ Allows flexibility ~ recommended and optional text / sections

-

* Common instructions

* Serves clinical trial stakeholders and “downstream” content re-use o) Clinical Trial Registries
« Consistent with all other relevant ICH Guidelines, where possible  Data Capture
« Acceptable in all ICH countries « Statistical Analysis Plan

* Clinical Study Report
* Other Protocols

* Future
* Capability t.? compare / contrast trial designs across
"""""""""" fons
Slide taken from CDISC US Interchange 2023 Presentation if” scenarios on trial design, arms,

c. Page 14

“ICH M11 Clinical Electronic Structured Harmonized Protocol”

ransCelerate Digital Data Flow (DDF)

@>COVERY DAY 2023

tel Boston Seaport District
jummer Ballroom
ptember 19, 2023

:30 AM - 5:00 PM

only, face-to-face event **

n a Future with a Digitized Clinical Study Protocol with

mated Data Flow and Streamlined Analytics Insights

m Documents to Data: Write Once, Read Many Times

red Protocols Connectivity of Data and

Processes

Ron Fitzmartin, PhD, MBA
Center for Biologics Evaluation and Research
Food and Drug Administration

cdisc

Open & Flexible Solution
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: Su mmary — |c174447 [Swdy Am
: :"» « Digital Data Flow / Unified Study Definitions ol cnsldconi

~+.  Model (DDF/USDM) fills an important gap = el

« USDM is but one building block, but an - o cdi
... important one A CreooSuay S Toe
Ed Unified Study De

"7+ USDM accommodation of ICH M11 will be ey | e
*>»¢+  animportant step forward =

;e API for DD SE=TIE

®  This i the deaft verwon 2 0 of the Usified Saady [
V2.0) Tt s intended

Can support various use cases, the PSR, |

prospective versus the retrospective e

duction tes that form the procuction specication ta Interchange Standards Comsortum. |

to Readers

« We are only limited by our imagination, the
art Of the pOSSible :.vx/;t..;dyDe!xnitlon'/(lt“"!d) Update a s

Dofinitions/{studyId} Rotum a sty Impleme
Guidance or
and ensuring

standard

cdisc —— .
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Thank You il
Ca738 —[Sucy AmDescipsd
C188827 |Study Arm T
Contacts: FOSGROwpion —C180E28 (S0 Ao Dot G
. . xiginType C188829 | Study Arm Data Onigin Typ.
Dave IH: diberson-hurst.external@cdisc.org A M —
. . m C71738 Study Epoch
John Owen: jowen@cdisc.org ‘
me C93825 Study Epoch Name
Links: _— = S
Public Review: https://wiki.cdisc.org/display/PUB/DDF+Phase+3+Publict+Review+Dashboard
Github: https://github.com/cdisc-org/DDF-RA NEW  [SudyEpoch 7

CDISC Team:

> Gerry Camplon duction Routes that form the production speciication

. Drew Mi"s m /v3/studyDefinitions Createa sty

> Erln Muhlbradt D0 /v3/stuaypetinitions/(study1d) Udoe a sty

> JOhn Owen u /v3/studyDefinitions/{studyld) Retum a sty

® Berber Snoe”er cification \} /v3/studyDetinitions/{studyld} /history Retms he sty
. . exchange a -

»  Craig Zwickl s oy P ———

2 JSON API
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