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Introduction to the Digital Data Flow Project
(DDF) and the Unified Study Definition Model
(USDM)




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

Th e US D M CDISC Controlled Terminology Examples

Provides further semantics, complementing the UML model. Example protocols implemented in the USDM
St an d ar d Includes the definition of classes, attributes, and value sets with associated JSON files and visualisations
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API Specification
Provides the means to exchange a
single study between machines
using a JSON AP

/#v3/studyDefinitions/{studyId}/history Retums e study

/v3/studyDesigns Study designs for a study
Implementation Guide
Guidance on using the USDM
model and ensuring
conformance with the standard
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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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CDISC 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

FL - (=%

35 Classes —

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

* The protocol document is still an external
entity

Exteqd, Document &
Detail,
a5 M11
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




" CDISC USDM: Phase Four

* Notes & Criteria

: * Activity Groups

"y  Multiple Template Support (M11 alignment)
Gt « Abbreviations

' * Interventions, ldentifiers & Roles (M11 alignment)
: : * Amendments (M11 alignment)

...  Estimands (M11 alignment)
B0l  Observational & Device Studies
Foreng * Final M11 alignment




Phase 4 Overview

: s+ More focus on refinement rather
than new content

- .. * Need to pay attention to backward
TR compatibility

* Maximum alignment with ICH M11

« Conformance Rules now part of
the standard

~._ Adoption

Phase Four Focus

USDM Enhancements

Continued alignment of USDM with ICH M11

Utilizing the Digital Protocel (UDP) collaboration

USDM Conformance Rules to support USDM v3.0 and v4.0

Test data and test tools

N AN AN AN
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Development of training and education materials

Align USDM and Trial Master File (TMF)

Logical Model

(a class diagram) that

API Specification

Provides the means Lo exchange a
single study between machines using &
JSON AP1

DEFINITIONS
- |BOF)

UNIFIED STUDY

CDISC Controlled Terminology

Provides further semantics, complementing the UML model.

Core Rules
Specification of the rules that
define USDM complance

MODEL

10



DDF EVOIUhon: PHASE ONE PHASE TWO PHASE THREE PHASE FOUR
Phdses One 1'0 FOUI’ July 2021 - Oct 2022 - July 2023- Apr 2024

July 2022 Sep 2023 May 2024 1Q 2025

%, USDM Data Model
Créﬁ; API Specification el

(SN AR/ & CDISC Controlled Terminology
Reference

Architecture

fc,®é Implementation Guide
§2 Test Files D

Conformance CORE Rules - POC TBD

Study Definitions Repository (SDR)

) Common Protocol Template (CPT)
TransCelerate’s Interface Tool - POC

SDR & . Aije Implementation Architecture
Implementation Scenarios Toolkit

Support
Persona Toolkits (MW, DM, IT)

o§o Cloud Agnostic SDR - POC

K¢ ¢
¢

©2023 TRANSCELERATE BIOPHARMA INC., ALL RIGHTS RESERVED. Tfans
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DDF Reference Architecture & Github

. P — ( https://github.com/cdisc-org/DDF-RA
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 The source of DDF Reference S w9 (YO ) =@ -

generated from colss-omUCOSAHackathenTemptie

Architecture deliverables N

github-actions Ganara

L Addfie - m About

This is the regository for al code and
‘Rl a3 831 Comaty docurnentation for the DOF-RA project.
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Example Resources — CDISC

Digital Data Flow

Owverview ‘What is the USDM

—
COISC DOF Wabsits
You are haral

I

Learr aboul the Study

Aschitacture supporting Protoce

Sancands

Target Audiance:
Thuse nterested in

Definitions Mocel {USDM) Refererce

( https://www.cdisc.org/ddf }

Participate Webinar Versions FagQ ContactUs

‘Welcome to Digital Data Flow (DDF) for Clinical Trial Protocals

of automated & dynamic readiness that can tranzform the drug development process

wehstes and their infomnation,

— —
DDF Websits DDF GitHub
5 the rrain webssite for COF, learn and Learn about and access the Study
access all resaurces susporting DOF Definitions Repozitory Reference
mplementaton

Targut Audianea: Target Audisnce:

All thurse interested ir Those interested ir

implerenting DOF Soktions 50R ceveloprmant

Cigital Diata Flows Initiaties will hedp madarniz clinical trals by erabling a digital workflow with protacal digitization, This inftistve sstablishas 2 foundstan for 2 future state

Below are a st of the different websites sourcing specific content and resources. Deperding on where you are in the journey, please feed frec to explore the ditferent

—
Transcslarats DOF Initistive Salutions

Learn about DOF backgrounc and

nitiatve roadmap

Target Audisnca:
All thase generally

nterested

cdisc
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CDISC Github housing the USDM
deliverables (model, CT, API etc) along with
examples of protocols placed into USDM.

https://github.com/cdisc-org/DDF-RA

Open-source python package that
implements USDM V3. Can be used by
anyone to build test data

https://pypi.org/project/usdm/

Web-based version of the USDM test
tooling.

h : m-service.fl i

U: PHUSE
P:leaming_usdm
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https://usdm-service.fly.dev/
https://github.com/cdisc-org/DDF-RA
https://pypi.org/project/usdm/
https://www.cdisc.org/ddf

Example Resources — TransCelerate

LIRS, TransCelerate web page holding a
significant number of DDF and USDM
resources including the persona guides

https://www.transceleratebiopharmainc.com/

ps://www. iop i - ;
hitps:// ransceleratebiophamain assets/digital-data-flow-solutions/

c.com/initiatives/digital-data-flow/

(<) BACKTO OUR SOLUTIONS

Digital Data Flow

Github housing the source for the Study
Definition Repository (SDR) Reference
Implementation of the USDM

https://github.com/transcelerate/ddf-sdr-
platform

KEY RESOURCES
INITIATIVE SCLUTIONS

23 INITIATIVE w=- MNEWS ARTICLE: \  DIGITAL DATA FLOW
[l overview ) DEVELOPMENT OF ) OVERVIEW VIDEO
DIGITAL DATA FLOW

DDF solutions directory. A growing list of
self-reported solutions which utilize and
follow the DDF Unified Study Definitions
Model (USDM)
https://transcelerate.github.i f-

ir ry/dir ry/dir .html

cdisc 14


https://transcelerate.github.io/ddf-directory/directory/directory.html
https://transcelerate.github.io/ddf-directory/directory/directory.html
https://www.transceleratebiopharmainc.com/assets/digital-data-flow-solutions/
https://www.transceleratebiopharmainc.com/assets/digital-data-flow-solutions/
https://github.com/transcelerate/ddf-sdr-platform
https://github.com/transcelerate/ddf-sdr-platform
https://www.transceleratebiopharmainc.com/initiatives/digital-data-flow/
https://www.transceleratebiopharmainc.com/initiatives/digital-data-flow/

Overview of M11 and the
ICH/CDISC Partnership




M11 s ...

ICH CLINICAL ELECTRONIC STRUCTURED HARMONISED PROTOCOL (CeSHarP)

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

)' ICH

naemankation for better hasth

INTERNATIONAL COUNCIL FOR HARMONISATION OF TECHNICAL
REQUIREMENTS FOR PITARMACTUTICALS TOR ITUMAN USE

JCH HARMONISED GUIDELINE

CLINICAL ELECTRONIC STRUCTURED HARMONISED
PROTOCOL

(CESHARP)

M1l

Dradt version
Tadarsed on 27 Seprember 2022

Curvenily sncdur prbilic: conzuitarion

A€ Stap 2 of the JCH Process, a conssus dvaft next or gusdeitne, agread by the appeopriane JCH
Enpert Working Growp, is itteet by the ICH. iy ia the regsilatory anthorities of the ICH
regiony for intevnal and external consuliation, acconding fo mational ar cegional procedes.

harmonisation for better health

)’ ICH

NTERNATIONAT. COUTNCTL. FOR HARMONTSATION OF TECHNTICAT
REQUIREMENTS FOR PHARMACEUTICALS FOR HUMAN USE

1CH HARMONISED GUIDELINE

CLINICAL ELECTRONIC STRUCTURED HIARMONISED
PROTOCOL

(CESHARP)

MI11 TEMPLATE

Dirall, versiva
Endorsed on 27 Scplenber 2022

Curvently urder public conrultation

At Step 2 of the JOH Process, @ consensus dragt text or guideiine, agreed by the appropriate ICH
Erper! Working Growg, iz framsmitied by the JOH Assembly to the regulmiory autherities of the
TEH vegins for insermal and mdermal cansaltation, according i national ar regianal procedures,

’ harmansaticn for better health

AINTEENATIONAL COUNCIL FOR HARMONISATION OF TECHNICAL
FEQLUIREMENTE FOR PHARMACELUTICALS FOR HUMARN USE

10H HARMOMISED GUIBELINE

CLINICAL ELECTRONIC STRUCTURED HARMONISED
PrOTOCOL

(CESHARF)

M11 TECHNICAL SPECTFICATION

Dt version
Endorsed om 27 September 2022

Currantly wnder bl covessdtation

A St uf e JECF Prucss, @ e et s e guideline, ge fy the approgria
ICH Expert Wocking Group. i iraremitted by the JCH Assombiy ta the roguiatory cuthories
of the JCI regrons for wternal amd cxsermal consultation, accardmg o nancnal or regiomal

pocedures.

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

16


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

M11 Controlled Terms

| Template Specification

Protocol Full Title:

[Protocal Full keeeeey

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:

TS, Confid
Insert the Sponsor's confidentiality statement, if applicable,
atherwise delete.

inlity Stat 1

Protocol Number:

[Protocol Number]

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

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

cdisc

Version: [Wersion] (reference to high
An optional field for use by the Sponsor at their discretion. level cnnceptual
Amendment Number:  [Amendment Number] model)
N T Value Early Phase 1
Trial Phase: Trial Phase] [Description of Trial Phase Other Phase 1
rial 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
N | Phase 3
i Number(s) nd Number] Phase 4
Spal ] ntiti Fatio Other
: delete additional fiel Business rules Value Allowed: yes
Relationship: n/a
€ o = S Concept: Protocol short title
clete th ableif - 1as ot Duplicate field in
et i i ot other sections
Trial Phase: [Trial Phase] [Description of Trial Phase Of
L'I:n.'.._l. ||.-..; *hase 2/Phase 37, "Phase 3"

CDISC CT

Trial Phase Response

(C66737)

NOT APPLICABLE
PHASE 0 TRIAL
PHASE | TRIAL
PHASE I/ll TRIAL
PHASE Il TRIAL

PHASE II/lIl TRIAL
PHASE IIA TRIAL

PHASE IIB TRIAL
PHASE Il TRIAL

PHASE IlIA TRIAL
PHASE IlIB TRIAL
PHASE IV TRIAL
PHASE V TRIAL

17



~w. CDISC M2/M11 Engagement
o

¥ ° e Controlled terminology,
Sl O 1 code lists, content

& ims o nomenclature.

... 03 Determine conformance

EXN rules for M11 model.

Joint project with Vulcan FHIR
accelerator to deliver an
electronic exchange standard for

eeo
Cd ISC Presented by Panagiotis Telonis (EMA), CDISC EU Interchange 2023



ICH and CDISC MOU (Memorandum of Understanding)

As a collaboration between ICH and CDISC, Seore

For ICH members to adopt and implement a clinical information standard 1 is eritical that all terminology

3 '6._. th e g Oal S Of th e ag re e me nt are to : components, including but not limited to definitions described in the technical specification, are part of a

greater inlernational controlled terminology resource managed by an internationally recognized standards
development organization (5D0), CDISC has been identificd by ICH as a reputable SDO with the

- ° U S e a u n ifi e d g Ove rn an C e p ro Ces S a n d &u?:lf;::::ﬁ;;?:‘:;::pria::::;;cs to support the maintenance and facilitation of the governance process for
[ te rm I nO I O g y S e rVIC eS fo r th e I 0 ng 'te rm This Memorandum of Understanding (MOU) scts forth the roles and responsibilitics of cach party as they

relale o the governanee ol the ICH terms and delinitions developed in collaboration with CDISC, This

S u pp O rt Of I C H Co ntro I |e d te rm i nO I 0 g ie S MOU is intended to deseribe the goals. the high-level governance process, and how cach party will

collaborate. Specific projects (e.g., M11 controlled terminology) will be defined in detail as part of an
annex to this MOU mutually agreed upon by CDISC and ICH.

» Curate and maintain ICH controlled Goals
te rm i no | O g ies As a collaboration between ICH and CDISC, the goals of the agreement are to:

1. Use aunified governance process and terminology services for the long-term support of ICH

¢ FO I IOW a ro b u St pr OC e S S fo r th e p u bl i C - Eﬁ:}g‘t‘ﬁy;?ﬁ::gﬁ:?é; controlled terminologies.
reVieW an d p u b Ii Ca.ti O n Of I C H Follow a robust process for the public review and publication of ICI1 terminologies
terminologies

Ensure the terminologies are freely available to the public following public review.
...+ Ensure the terminologies are freely ves ICH
- available to the public following public CdISC,

. harmonisation for better health
review

et

cdisc 19



USDM, M11, and the HL7 UDP — how do they
come together?




ICH M11 and Vulcan Utilizing Digital Protocol (UDP)

CeSHarP

feo @

USDM and Terminology

cdisc - .
: _ c
)) TransCelerate t z E a g Z E
AAAAAAAAAAAA =
3 Mls]JUS M USEM USDMIG

\ USDM Terminology - API Conformance

) PR

Ut|||2|ng the Digital Protocol — UDP

Use ‘ | I
Implementati
cases med Applicatio Con nectathonl

VULCAN

AHLTT I

VULCAN~UDP

Inputs:
ICH M11 template
ICH M11 technical specification
Models, definitions

FHIR will carry CDISC CT
and USDM content

The technical specification
can be used to develop
other Implementation
Guides

21



Timelines

I
| I Reigional : ! i !
i | | Updated I?Eh Spec Party Review, , Public Con sultéti(()n. Start L |
B L | I
| | | 2 * ®: :
g ] ] | | 1
1 1 I I H N . i
6% i Updated Guidelihe/Template i i Public Consultation: End
—_— ; : ‘Al( : v e y‘( :
.y\ emplat i ‘»’:«' i X I g ‘,‘
1 ) I I ]
o £ B | | USDM 3.0 Release | USDM 4.0 Public Review USDM 4.0 Release !
B CT ! 1 ! | :
KT zh:;* Terminology i i | : h
'o LEQ ' | | | i
O 4 | | | ':
USDM | | ! ! !
i i i i i
| | | | |
. i i | | :
L i i i i '
z% Implementation i ! ! ! )
< I~ [} [ | | '.
g = i i | | i
€ [ °% : | i i :
ferenc i i | i
: Re H \ ! !
App : ' g .
> i 'y Y ' 4 h
i | b— —
i Connectathdn May 18-19 Conm Con necltathon Connectathon
1
i
1
i

Q42023

VULCAN

Jan 2024
Q12024

i

)
>
>

Webinar Apr 30

May 2024
Q2 2024

Webinar July 11th

Sept 2024
Q3 2024

2

Webinar

Q4 2024

~ 7

Webinar

Jan 2025
Q12025

May 2025

Q2 2025
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PROJECT PRISM

A Regulatory Cloud Collaborative Initiative

precisionFDA Regulatory Information Service Module

FDA-Industry Research Collaboration Agreement
(Public-Private Partnership)

[ Vs Foop &DRUG =N Boehringer A - il ov: -
DNAnNRexus ||||| Inge]heim BAEER EeMn_gNO Takeda kll BFISt0| MVEI’SSQUIbb 23



PRISM USE CASE

Sponsors

D TransCelerate ] ] ]
sk ine
Gl G G R

cdisc.

=ie

o
M11Protocols
M11 Protocol

| —— e
Unified Study DefinitonsModel

FHIR M11 Message /Prdfile FHIR M11 Message / Profile

Dashboards

Sponsor

*M11 “.docx’ > USDM - FHIR
* Try and make it easy, “a few clicks”

°
T M11 Template Dashboards
D Unified Study DefinitionsModel
=

! FHIR M11 Message /Profile

cdisc

Business Layer
M11Prot col Template and Techn ical Specification

System/Database Layer

Unified Study Definitions Model

Communication Layer
FHIRM11 message/ profile (JSON or XML)

M11 Protocol Dashboards

Unified Study DefinitonsModel

| —— e J

5| @
E

* FHIR > USDM > M11 Presentation
* Dashboards, what is possible?

24



“."  CDISC 360

;. « Define end to end standards

By » Digitalize information from protocol to reporting oS
6rosionte + Link concepts to representation standards BC
L S * Forms definition, eDTs, DHT, SDTM specs, ADaM specs, TFL specs, ...

I - Enrich with transformation & derivation logic

“i4t |e Study design & build

» Select concept and concept groups in digital Schedule of Activities

IO * Automates study builds

* Forms definition, SDTM specs, ADaM specs, TFL specs, ...
* Provides derivation & transformation algorithms

* Automate data flow
 Demonstrate end to end automation

+ Starts with linking Schedule of Activities to Concepts (and Concept Groups)
* Automates transformations & derivation between data states

» Collection, tabulation, analysis, results

cdisc s



CDISC 3601 Phase 1: Generating SDTM

Technical Process

I3 )

USDM CDISC Library
g — Open Study Builder
G
>
]
theti
Study Defns. Study Defns. Script/ Script Script / Conversion Sygatg IC OAK CDISC
Workbench Workbench odmlib odmlib Tools Gereraier CORE
v Y A
v Get CDASH Get SDTM Test cbisc
E Get Study Get OAK
2 ; Dataset Dataset Study . Open
o
£ Design Coneepts Special. Special. Data Algorithms Rules
¢ Y ] [ ¥ L]
E Select Create Generate Generate Generate Generate Populate Generate Generate
o e Schedule or select » SDTM —| Annotated —| Shell | CRFs with — SDTM [—| Conform.
E Siart w of Activities CRFs Define CRFs Datasets Data Datasets Report
[a]
g : : I : .' : : :'
) « 1 Ll ' ' i i 1 i
1 1 1 I I i 1 1
! Ll ' ' I 1 ' !
@
2 ODM Study ODM SDTM ODM + Dataset-JSON oDM Dataset-JSON Excel
5 Design CRFs Define-XML| HTML Datasets Datasets Report
I 5] \
cdisc 2




Phase Four Focus

6 LEDW E-Fawame s

St aud whiy e 1l LED il KR T

Status

[ )

e Famicpm on i te LHERg Te DY Fraeecl (UK esfecl win | Rnsiaeme, 15 e 1ILS vz )

ICH & M11 Specifications
USDM being kept allgned With the ICH - o Cordnoe Joockopmonl o UECH Sondor mance Suks w supoct USCR w30 a0 vd.0

M11 work via close communication e Gortius auspart 2nd ceseicpn of L2l cala end et ok ) USDMPhase 4
and development of M11 CT O o i e g Ay e Refine, improve, adopt

Goals 3-5 of the PRISM M11 Use Case HL7 Vulcan & UDP HL? FHIR Connectathon

Working with HL7 Vulcan
to build FHIR message to
support exchange of
USDM / M11 content.

FDA & PRISM
Working with FDA to
pilot first electronic
_______ transfer of an M11
o e | protocol as well as UNIFIED STUDY

tooling to support DEHN'T;I?;:}MODEL
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: & EMA & CTIS ABSTRACT SUBMISSIONS TransCelerate & Adoption
e ?  Working with EMA to align ARE NOW OPEN! Several sponsors and vendors
s e USDM with CTIS to faciliate M 5 Hurmin requitanys Cegreiz > Ressaneh ang evslcaman working with USDM. Latest
¥ 1 ik work such as dashboards = Clinizal Urigls = 1weran megicines = ©nical Trigls Informaticn Syster Abstracts are due fm_Ju'y 19. Learn more adoption willbe visible atthe
b o . } i about the submission process here. TransCelerate ‘DDF in Action’ day
4 Clinical Trials Information S,
i - System DDF VENDOR DDF IN

The Clivige, Trials Infurvalon System (CTIS) susporks Uie Tow of infunnation SHOWCASE ACTION DAY
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Summary

 Digitalizing protocol is well underway

« This collaboration will accelerate the
operationalization of the digital
protocol

« Sponsors and vendors have started
to pilot and implement

eProtocol
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