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éi‘;:s;:-:'ff Abstract

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

E 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.

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

cdisc .
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ra‘nsCeIerate Digital Data Flow (DDF)
ISCOVERY DAY 2023

Art of the PossiBlé

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 — ?&f
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https://www.transceleratebiopharmainc.com/assets/digital-data-flow-solutions/

The USDM Standard e Proies e smarion

C174447 | Study Am complementing the UML
model. Includes the

7564 [Suudy ArmName definition of classes and
cos728 _ |swdy Am Descripic |,  gttributes along with the

C188827 |Study Arm Type P
DataOriginDescripion | C188828 |sway Ambaaorign  definition of value sets
Study Ar

L
: Logical Model sginType 188579 [Study A Data Orgin Typ
i The UML logical model (a class diagram) & CNEW  [Study Arm Label Description”:
Srange® that provides the basis for the USDM C71738  [Study Epoch ‘
: : standard. an 2.0 Draft for Internal Review)

C93825 Study Epoch Name

cdisc

n C93824 Study Epoch Descriptic
C188830 |Study Epoch Type

StudyArm

+ id: String Unified Study Definitions Model
+ name: String Impl tation Guide (USDM-IG)
+ description: String [0..1] CNEW __[Study Epoch Le
+ label: String [0..1] ch Version 2.0 (Draft for Internal Review)
+ studyArmDataOriginDescription: String ":'."6""&1.':’."
[1
g St B Examples

= Example protocols implemented in the
USDM with associated JSON files and

“E visualisations
7 0 Draft for Internal Review|

ata Inerchange Standards Consormium, . All rights reserved.

o Ths Oof the Definitions Model
1 ¥2.0). It is imtended for Intemal Review only and is not a final version.

StudyCell
+ id: String

duction Routes that form the production specification

- {
studyEpoch

/v3/studyDefinitions Create a study

[T /vasstuaypetinitions/{stuayzd} Upsaioa sy

/v3/studyDefinitions/{studyId} Reium asiudy Im plem enta“ on Gu |de
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/studyDefinitions/{studyld}/history Relums the study

/v3/studyDesigns Study designs for a study
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USDM Status

Unified Study Definitions Model
(USDM)

Application Programming Interface
(API) Specification

CDISC Controlled Terminology

Reference Architecture
Conformance Tests

Essential Users Stories

Architecture Principles

Test Files

Implementation Guide

PHASE ONE
July 2021 — July 2022

PHASE TWO
Oct 2022 — June 2023

PUBLIC REVIEW

Still applicable

v

v/

PHASE THREE
July 2023 — Apr 2024

Being replaced by
CDISC CORE rules

Still applicable

v

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

. Phase One Phase Two Phase Three

. o o -4+ g
[ IREEE : :; " :r ';7.

. ! - R L
A H . . [ B SR :
...';.. e o e : - B E..: - :_
= == (@ 35Cksses - —— — : 35 Classes FEINVSZAS A
b R 58 Classes —
. *.  « Solid foundation » Focused on the structured elements of the * Now contains structured and unstructured
R - The protocol document was an external protocol, e.g. the Schedule of Activities elements
o g entity into which the structured content (SoA) & Biomedical Concepts (BCs) + The entire protocol document can be held
L - could be exported » The protocol document still an external within the USDM

entity .

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

25 Classes

* Solid foundation

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

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

Hi
il

Extend, ‘Document &

- Detail,
ot M1l
Precision .

=@ 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



USDM Content

Controlled
Terms

Study, Identifiers,
Amendments

Estimands
Populations

Inclusion &
Exclusion

Interventions &
Indications

Objectives &
Endpoints

Unstructured Content

Study Designs,
Arms, Epochs

Detailed Study Logic,
Encounters

Procedures, Biomedical Concepts
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Use Cases and Adoption




Use Cases
x

Data Capture Automate the setup of data capture systems, incl. RWE, and CTMS, TMF ... The p.rovl!s:on (?lf.protocollmformat:on to downstream systems
capture the data. needing “study” information.

Use the study design to build the FHIR SoA message.

Import data from a variety of sources. Can be re-exported thus
allowing for conversion across versions.

Having multiple studies that have a common structure allows for
data export and query across the set of studies.

Automate the generation of SDTM datasets using the study
design and BCs, including the “T” Domains.

Data Import

[ ]
Common Protocol . i % oor ~Enhanced and Repasitory, Additonal
Template (CPT) Generation of the CPT from a study design. . w DRAFT L

Ze X i Mee Re-import data using the USDM as a framework to rebuild a
SRS y study design & data using the SDTM Trial Design Domains.

4 . The “scoring” of a study for such purposes as site impact, subject
o - Scoring . . .
S i impact, environmental impact etc.

The use of the design to determine study feasibility including
subject recruitment. A study data template.

Histarical and Acual D

oo SR E
- arat
@

LKL

5 Feasibility

i ©apis, versianing,
Workflovs, Security

| Study Doinkion Dt |
i Saurces. P Study Dafiiton Solution Components

[ Downsiream Cliica and Opérssonal
ystems

CT Registry The provision of study informationto a CT registry. Tt masons e et el ——
R
° Dot Fow - avecuinal

' The use of the design to aid Findability, Accessibility, e M i
FAIR Data P P
A - Interoperability, and Reusability.

Any time we read some portion of a protocol ... isa use case

cdisc 6




USDM Adoption

Sponsor working with
CDISC to develop a
retrospective use case

Sponsor is using the model
for retrospective data
ingestion

USDM Data Mining
Application

Retrospective has a lower risk as a first

cdisc

point of entry into using USDM J

Retrospective Studies

The “footnote conundrum”

* Retrospective study re-creation
brings a few challenges API Specification
2vides the means to exchange a

single study between machines
using a JSON API|

*  We are not constrained by the “2D”

[C188830  [sudyEpoch e
I Unified Study Definitions Model
J» Implementation Guide (USDM-IG)
A [CNEW sty Epoch 7
£ Version 2.0 (Draft for Internal Review)

Ia/atsaypetiniss

/33 /atseyoetiattions/ (sesayie) hintory s ve e

standard

paper world. USDM enables an

“‘improved” reconstruction Population of USDM

from old protocols

*  Sponsors need to consider their
“‘philosophy’”, their approach to
reconstruction” of protocols

cdisc

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

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

ansCelerate Digital Data Flow (DDF)

** W ooty 10, luce evere <+

@ Future with o Digitized ci
Digitized Clinicol Study Protocol wieh

Study Build Application

Study Build & EDC
Configuration

Prospective Studies

Study Build Application

Open Study Builder
Study Build Application
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DDF Initiative encompasses technical delivery, change
management, and indusiry engagement

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

Digital Data

Suite of DDF Adoption
Flow Initiative

Resources, Videos &

Continued Industry Collaboration

Change Management Tools
betweenITCrclzl-InsCZIeHrE:;e, CDISC Growing Solution
. an Collaboration Forum (SCF)*
VULCAN  cdisc :
s R formediag \/’
9 TansCelerate  HL7 sinurocor  merfle Q e
°  castor -
)C!gulja{iarhbamvhea‘m

TriNetX (R Sppamore

Informatics
mmedidata oy A L

nkznup

e ) *Company logos illustrate current
* imdegene involvement and are not used to
N THREAD iy Toime imply endorsement of specific
ans 0 saama Target Heaith  fechnology  vendors for DDF or to identify a
RATE BIOPHARMA INC., ALt RIGHTS RESERVED.

comprehensive list of all actual or >>
potential future participants in DDF.

TransCelerate

BIOPHARMA INC.
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Phase Three: USDM Meets M11




@

)

M11 s ...

ICH CLINICAL ELECTRONIC STRUCTURED HARMONISED PROTOCOL (CeSHarP)

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

)' 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)

Mi1

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 authoriies 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
PrROTOCOL

(CESHARP)

M11 TEMPLATE

Draft version
Endorsed on 27 September 2022

Currently under public consultation

At Step 2 of the ICH Process, a consensus draft iext or guideline, agreed by the appropriaie ICH
Expert Working Group, is transmritied by the ICH Assembly io 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 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 10 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

| Template Specification

Protocol Full Title:

[Protocol Falll T

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

Sponsor
Confidentiality
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

Version:

[Version]

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

Technical Specification

Term (Variable) Trial Phase
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.

Conformance Required
Cardinality
Relationship content Title Page

from ToC
representing the
protocol hierarchy

Relationship
(reference to high
level conceptual

Enter the S

Chmpound Name(s)

Trial Phase:

cdisc

Amendment Number:  [Amendment Number] model)
—_—— - Value Early Phase 1
. 2 R = : Phase 1
Trial Phase: [Trial Phase] [Description of Trial Phase Other] Phase 1/Phase 2
Acceptable entries are: “Early Phase 1”, “Phase 1", “Phase Phase 2
1/Phase 2”, “Phase 2”, “Phase 2/Phase 3”, “Phase 3”, “Phase 4”, Phase 2/Phase 3
< Phase 3
A [I,T.‘,‘] S| N Phase 4
Compound Number(s): Compound Number Other

Business rules

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

Duplicate field in
other sections

21




Controlled Terms

| Template Specification

Protocol Full Title:

[Protocol Falll T

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

Sponsor
Confidentiality
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

Version:

[Version]

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

| Technical Specification

Term (Variable) Trial Phase
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.

Conformance Required
Cardinality
Relationship content Title Page

from ToC
representing the
protocol hierarchy

Relationship
(reference to high
level conceptual

Chmpound Name(s)

Trial Phase:

cdisc

Amendment Number:  [Amendment Number] model)
- Value Early Phase 1
. 2 R = : Phase 1
Trial Phase: [Trial Phase] [Description of Trial Phase Other] Phase 1/Phase 2
Acceptable entries are: “Early Phase 1”, “Phase 1", “Phase Phase 2
1/Phase 2”, “Phase 2”, “Phase 2/Phase 3”, “Phase 3”, “Phase 4”, Phase 2/Phase 3
< Phase 3
A [I,T.‘,‘] S| N Phase 4
Compound Number(s): Compound Number Other

Business rules

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

Duplicate field in
other sections

CDISC CT

Trial Phase Response

(C66737)

NOT APPLICABLE
PHASE 0 TRIAL
PHASE | TRIAL

PHASE I/l TRIAL
PHASE Il TRIAL

PHASE II/lll TRIAL
PHASE IIA TRIAL

PHASE IIB TRIAL
PHASE IIl TRIAL

PHASE IIIA TRIAL

PHASE IIIB TRIAL
PHASE IV TRIAL
PHASE V TRIAL

22



Put Into Context ... the USDM

* A StudyVersion has a studyPhase

* Linked to the AliasCode class via the relationship

Machine Perspective studyPhase

* AliasCode can store:
" * asingle standard code (CDISC Trial Phase
USDM::AliasCode ctudvPhase Response, C66737) using the Code class
gy N Y *  And zero or more other alias codes (e.g. a
+  id: String 0.1 | sponsor phase code) using the Code class to
3 - provide flexibility
14
1
USDM::StudyVersion
+ id: Stri
StandardCode N ‘t d r,:_ntgl Sort
Sstu itie: rin;
StandardCodeAliases Y . o
+ studyVersion: String
+  studyAa e B
. qudyraj CONtrolled Term e —
T Valoa o
5 & Froteet ol T *'ﬁﬁﬂwui mu E
3 Definition
2 User Guidance Tor trals combining invesbigational drugs or vaccines with devices,
classify according to the phase of drug
z-mn S
USDM::Code type ooy Title Page
the
+ id: String 0.1 Resionsy CDISCGTANE.
+ code: String oo il ":‘x,';'n"""“ ||
) Value Early Phase 1
0. |+ codeSystem:String businessTherapeuticAreas Trial Phase: [Tvia Phase] [Deseription of Trial Poase Other] Pl i AT
+ codeSystemVerson: String Acceptable entries are: "Early Phase 17, “Phase 1" Phase 2 PHASE 0 TRIAL
% 0. 1/Phase 2, “Phase 2°, “Phase 2/Phase 3", “ # sy PHASE | TRIAL
+ decode: String = : =¥ PHASE I/ll TRIAL
I - Other PHASEITRIAL ||
: / e |
& e i ‘h N Concept: Protocol short title PHASE IBTRIAL | ——
\ / otmersections PHASE Il TRAL ||
USDM V3 accommodates ICH M11 o e : PHASE IIATRIAL
PHASE 11IB TRIAL
PHASE IV TRIAL

- uman Ferspecilive -
cdisc

23
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ICH M11 Protocol Specifications

ICH M11 to USDM Mapping Viewsr <7

 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

e USDM V3 accommodates the
latest available ICH M11
information

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

M11 to USDM Mapping
The sat of mappings from the M11 template specfciation to the USDM

Protocol Identifier:

Mapping for Title’, Trial Phase’

Class: StudyVersion

USDM UML
The Unified Study Defritions Model (USOM) model
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The Art Of The Possible

ransCelerate Digital Data Flow (DDF)

Tailored User Experience

@COVERY DAY 2023

Value of an Electronic ICH Protocol Template

Protocol will be data-driven. ..

* Tailored User Experience
* Task or role-based views of the content

Value of an ICH Protocol Template want it
- Predictability + Collaboration
« Format and Structure — Tabie of Contents .
+ Core Content ~ common set of information * Multi-sponsor development programs
* Allows flexibility - recommended and optional text / sections . Regulator to Regu|at0r Reviews
* Common instructions * Downstream Automation

+ Serves clinical trial stakeholders and "downstream” content re-use * Clinical Trial Registries
* Consistent with all other relevant ICH Guidelines, where possible * Data (_‘apture
* Acceptable in all ICH countries = Statistical Analysis Plan

* Clinical Study Report
* Other Protocols

* Future

-------- L-i--jons

Slide taken from CDISC US Interchange 2023 Presentation
ES

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

+ Capability to compare / contrast trial designs across

if” scenarios on trial design, arms,

tel Boston Seaport District
ijummer 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

Connectivity of Data and

red Protocols
t Processes

Page 14

- “ICH M11 Clinical Electronic Structured Harmonized Protocol”

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

cdisc

Open & Flexible Solution

S,
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Summary

Model (DDF/USDM) fills an important gap
USDM is but one building block, but an

Important one

an important step forward

* We are only limited by our imagination, the

art of the possible

cdisc

Digital Data Flow / Unified Study Definitions

C174447 |Study Am

C170984 _|Sudy Arm Name _
C93728 Study Arm Descriptic
C188827 | Study Arm Type

USDM accommodation of ICH M11 will be

Can support various use cases, the
prospective versus the retrospective

DataOriginDescription C188828 | Study Arm Data Ongin
| Description
nginType C188829 | Study Arm Data Onigin Typ.
o CNEW ___[Study Arm Label
studyEpoch C71738  |Swdy Epoch

90 2.0 Draft for internal Revi

C93825 |Study Epoch Name

o | cdi

C93824__|Study Epoch Descriptic
C188830 |Study Epoch Type

Unified Study De

! Implementation ¢
CNEW __|Study Epoch Lr

Version 2.0 (Draft fo
Prepared
DD¥F T.

‘stes to Readers

AP for DDF RN s coisse:
¥2.0) Tt imtended for Tnternal Revsew only snd &

Yistery
[Version ]
20 Dyaf for Itermal Revarw
duction 16s That form the procuction spectcaton. 0 Inserchange Standarés Consortam, b
reate 2 sty

finitions/{studyId} Update astudy

Dofinitions/{studyId} Hotum a study Impleme
Guidance or
efinitions/{studyld}/history Retuns the sty
and ensuring
s y Gesgns for & study Sta"‘f‘;ﬂr']"
- 27



Thank You il

Ca738 —[Sudy AmDessipsd

Contacts: e
. . Type C188829 | Study Arm Data Onigin Typ.
Dave IH: diberson-hurst.external@cdisc.org ,.,m R N —
John Owen: jowen@cdisc.org o I
me C93825 |Study Epoch Name

Links: E Croonss oo a5
Public Review: https://wiki.cdisc.org/display/PUB/DDF+Phase+3+Public+Review+Dashboard

CNEW  |Study Epoch Lr

Github: https://github.com/cdisc-org/DDF-RA _ Fl —

CDISC Team:

*  Gerry Campion

L D rew M | I |S 1 ‘ ‘ /v3/studyDefinitions Crealea sty
® Er' n Mu h I bradt [T /v3/stuaypesinitions/ (study1d) Updete asuoy

* John Owen
*  Berber Snoeijer ecification
. 0 o exchange a

Craig Zwickl n machines
a JSON API

cdisc

/v3/studyDefinitions/{studyld)} otum a sty

/v3/studyDefinitions/{studyld}/history Retuns he sty

/v3/studyDesigns Swoycesgns for s sudy
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