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Meet the Speaker

Dave lIberson-Hurst

Title: Partner
Organization: d4k,Copenhagen

Dave has over 40 years’ experience across several industries with the last 20 years spent in
the pharmaceutical industry combining his technology and software development
experience with clinical data standards.

During this time, he has worked on, and led, several CDISC teams, co-led CDISC's eSource
initiative (eSDI) and presented in many forums in Europe, the US, and elsewhere across the
globe. He has worked closely with the FDA, EMA, HL7, ISO, and other standards
organizations and was was a member of CDISC's Blue Ribbon commission.

He is a partner at data4knoweldge in Copenhagen and is focused on getting greater value
and utility from clinical trial data.
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* The views and opinions expressed in this presentation are those of the
Y author(s) and do not necessarily reflect the official policy or position of
CDISC.

i+ On contract to CDISC for the DDF work
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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
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https://www.transceleratebiopharmainc.com/assets/digital-data-flow-solutions/
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Unified Study Definitions Model (USDM) Class Diagram

The UML class diagram (normative) as well as SQL Data Dictionary, Entity Relationship Diagram and example JSON output (inform ative)

Application Programming Interface (API) Specification
The API definition (normative) in JSON and HTML forms

CDISC Controlled Terminology

The controlled terminology (normative) developed for the project. Provided in an Excel formatso as to be easilysearched and filtered.

Reference Architecture Conformance Tests
Provided by the functionalityprovided by tools such as SwaggerHub and Postman

Essential Users Stories
The User Stories. PDF document

Architecture Principles
The architectural principles developed bythe project. PDF Document

Supporting Materials

A set of informational materialsin PDF formatto help understand the deliverables being reviewed. PDF documents orreferences.

Cdi.SC ©/ hitps Jigithub com/cdisc-0rg/DDE-RA 9


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

CDISC DDF Phase Two E| Oct 2022 — June 2023

Unified Study Definitions Model (USDM) Class Diagram

Jul The UML class diagram (normative) as well as SQL Data Dictionary, Entity Relationship Diagram and example JSON output (inform ative)

Ao Application Programming Interface (API) Specification
P The API definition (normative) in JSON and HTML forms

CDISC Controlled Terminology

The controlled terminology (normative) developed for the project. Provided in an Excel formatso as to be easilysearched and filtered.

\'j Test Files

Examples of USDM JSON files

C:@é Implementation Guide

Improved explanation of the model and its use, examples etc

cdisc A V200 e


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

The USDM Standard

C174447 |Study Arm

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

DataOriginDescription €188828 |Study Arm Data Origin
. et
L0g|Ca| Model ginType C188829 | Study Arm Data Origin Typ.
The UML logical model (a class diagram) & ONEW [Study Amn Label
that provides the basis for the USDM C71738 | Study Epoch

standard.

cdisc

Implementation Guide (USDM-IG)
CNEW__|Study Epoch Lr
h Version 2.0 (Draft for Internal Review)

93825 Study Epoch Name:

n 93824 Study Epoch Descriptic
©188830 |Study Epoch Type

StudyArm

id: String
name: String
description: String [0..1]
label: String [0..1]

oA+

studyArmDataOriginDescription: String DDF rz:
|1
Twtes to Readers
studyArm
 Thisis the daf version 2.0 of the Unified Study Definitions 16

+2.0) It 1s mtended for Intemal Review only and 1s not a final vermon.

.0 Draft fos Interal Review

‘#ta Interchange Standards Cansortium, Ine. All rights reserved.

B

StudyCell
+  id: String

E
study‘Epoch

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

API Specification

Provides the means to exchange a
single study betw een machines
using a JSON API

/v3/studyDesigns Study designs for a study

cdisc

> Expand all_sbject:

tudyArms” s
£

tp://www.cdisc.org",
"codeSystemVersion": "2022-12-16",
“decode": "Placebo Comparator Arm"

3,

tp://www.cdisc.org",
mVersion”: "“2022-12-16",
: "Data Generated Within Study"

Examples
Example protocols implemented in the
USDM w ith associated JSON files and
visualisations

11



%:‘;;;;:-::ff Choices ...

. i, e Recreate the current world or look
for something better?
. +.. e How radical do we wish to be?
“t e Dont justwant to recreate the
e “paper world”
~ e Align with existing CDISC
standards but not be constrained

' by them
«+ e Don’t reinvent the wheel
... e Don't constrain implementations \
~* e The project exposes the complexity ...
of our world

L oI
o
. -
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Use Cases




Use Cases: USDM with BCs allows for ...

o:iil
Data Capture Automate the setup of datacapture systems,incl. RWE, and
3 capture thedata.

TG : SoA Use the study design to build the FHIR SoA message.

The provisionof protocol information todown stream systems
needing “study’information.

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

Import data from avariety of sources . Canbe re-exportedthus
allowing for conversion across versions.

Automate the generation of SDTM datasets using the study

Ltz lripoi design and BCs, including the “T” Domains

[ 1
Common Protocol . . % Enhanced Study Builder and Repasitory, Aditional Integrations (R2]
(e e e Generation ofthe CPT froma study design. . w DRAFT = Y Buld l wmm' ‘

o " ones " HL7 © = =] =]
ST Data Deca Re-import data usingthe USDM as a framework to rebuild a el oo » _I -f St
e y study design &datausingthe SDTM Trial Design Domains. . - ——
Cr Scorin The “scoring” of a study for such purposes as site impact, subject - :
S oG 9 impact, environmental impact etc. ' -
. ® - o

- -
5
@ imworation

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

o Feasibility

© stz versioning,
Workdiow, Security

. [} oowmsmsan ikt nd operdons
H Sources i ‘Studly Definition Solution Companents. Systems
CT Registry The provision of study information toa CT registry. [ e o e RN
° e e e B A )|

FAIR Data The use of the design toaid Findability, Accessibility, ’;“DE‘:E{%:T:?
Interoperability, and Reusability.

Plus many more ...

14



NSCOVERY DAY 2023

USDM Adoption

- USDM Data Mining
Application

Sponsor working with
CDISC todevelop a
retrospectiv e use case

Study Build Application

: _." S Sponsor is using the model 1
¥ . for retrospectiv e data .
ingestion Study Build & EDC
Ingesti - Configuration

Retrospective has a lower risk as a first

point of entry into using USDM cdisc
Unified Study Definitions Model
Guide (USDM-I1G)

s

—— Prospective Studies

Exa

Retrospective Studies J 18

The “footnote conundrum”

Study Build Application

[ Y —————

*  Retrospective study re-creation
brings a few challenges API Specification

2vides the means to exchange a

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

733/ stadyetinitions/ (tudyid) Feim sy

/43 /atadyetiaisions/ (studyid) history fems e )

single study between machines

*  We are not constrained by the “2D” using a JSON API
paper world. USDM enables an
“‘improved” reconstruction. Population of USDM
== I from old protocols

Open Study Builder

Study Build Application

* 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
e

cdisc 5



Phase Three: USDM Meets M11




Next Steps — Phase Three

Baseline model for specifying a study
in digital format

Model supports use of a CRF link to
specify which forms to use in EDC.

Handles simple study designs

Consume digitized study specification
froman upstream source e.g., study
builder)

Store, view and search study concepts

Dow nstream EDC systems may pull
study specification to aid in set-up
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M11 s ...

ICH CLINICAL ELECTRONIC STRUCTURED HARMONISED PROTOCOL (CeSHarP)

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

)' 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)

Mi11

Draft version
Endorsed on 27 September 2022

Curvently 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 wansmitted by the ICH Assembly to the regulatory authorities of the ICH
regions for internal and external consultaion, 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

Curvently 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 ransmitted by the ICH Assembly o the regulatory authorities of the
ICH regions for internal and external consultation, according to national or regional procedures.

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 transmited by the ICH Assembly 1o the regulatory authorities
of the ICH regions for internal and external consultation, according 1o national or regional
procedures.

Provides background, purpose, and
scope as a guideline

Provides the w ritten format for the
Interventional Clinical Trial Protocol
Template

Provides the technical representation
aligned w ith the guideline and protocol
template

Idea for slide layout shamelessly stolen from Rebecca Baker

18


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

M11 Simple Example

! Template Specification [

Protocol Full Title: [Protocol Full 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 [Sponsor Confidentiality Statement]

Confidentiality Insert the Sponsor’s confidentiality statement, if applicable,

Statement:

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.
Amendment Number: [Amendment Number]

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
model)

Value

=

Trial Phase:

[Trial Phase] [Description of Trial Phase Other]

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

Compound Number(s):

[Compound Number]
Enter the S

cor

pound Name(s)

from the table if a nonpropri

Omit proprietary name

Trial Phase:

cdisc

Early Phase 1
Phase 1

Phase 1/Phase 2
Phase 2

Phase 2/Phase 3
Phase 3

Phase 4

Other

Business rules

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

Duplicate field in
other sections

19




Technical Specification
ontrolie erms Torm Warab] [ Toial Phase
Data Type Pick list
! Template Specification |- L"p::’ Value or D
Protocol Full Title: [Protocel Full kererey ea ef
The protocol should have a descriptive title that identifies the Definition
scientific aspects of the trial sufficiently to ensure it is User Guidance For trials com b|r||ng investigational drugs or vaccines with devices
immediately evident what the trial is investigating and on ) R ’
whom, and to allow retrieval from literature or internet cla55|fy accordlng to the phase of drug development.
searches Conformance Required
ipz?_sgr . [Sponsor Confidentiality Statement] Cardinality
onndentialty Insert the Sponsor’s confidentiality statement, if applicable, - - -
Statement: otherwise delete Relationship content Title Page
Protocol Number: [Protocol Number] from TOC_
A unigue alph, ic identifier for the trial, designated by th representing the
unique alphanumeric identifier for the trial, designated by the )
Sponsor, is a standard part of trial data, and should be included protocol hierarchy CDISCCT
for most trials. Relationship
Version: [Version] (reference to high
An optional field for use by the Sponser at their discretion. Ievzl Tnnceptual Tr| a_l Phase Response
T T T e Ty ST model) (C66737)
. . ettt . Value Early Phase 1
Trial Phase: [Trial Phase] [Description of Trial Phase Other] Phase 1
Phase 1/Phase 2 NOT APPLICABLE
Acceptable entries are: “Early Phase 1”, “Phase 1”, “Phase Phase 2 PHASE 0 TRIAL
"o o N noow ” Phase 2/’Phase 3
1/Phase 2”, “Phase 2”, “Phase 2/Phase 3”, “Phase 3”, “Phase 4”, Phove 3 PHASE | TRIAL
—
A — Phase 4 PHASE I/ll TRIAL
Compound Number(s): ompound Nt Er.
R Ot PHASE Il TRIAL
c n the trial. Add or delete additional fields as Business rules Value Allowed: yes PHASE II/lll TRIAL
' Relationship: n/a
pound Name®: [ ary Name]. [Propristary Name], [Addition p:n/ ) PHASE IIA TRIAL
1 Concept: Protocol short title
Duplicate field in PHASE IIB TRIAL
other sections PHASE Il TRIAL

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

cdisc 2

Trial Phase: [Trial Phase] [D

ta

le ent
Phas




Put Into Context ... the USDM

* A StudyVersion has a studyPhase

* Linked tothe AliasCode class viathe relationship
studyPhase

* AliasCode can store:
« asingle standard code (CDISC Trial Phase

USDM::AliasCode . Response, C66737) using the Code class
studyPhase ;
«  And zero or nore other alias codes (e.g. a

+  id: String 0.1 | sponsor phase code) using the Code class to
1 . provide flexibility
1
1
USDM::StudyVersion
+ id: Strin
StandardCode i T’tgl e
4 + studyTitle: Strin,
StandardCodeAliases Y . g.
+ studyVersion- String
+  studyAa Techical Speciicaton |-
|Controlled Terms T —T !
+ st udyRat 1 Data Type Pick list
Topic, Value or o
1 — Mm A
1 For trials combining investigational drugs or vaccines with devices,
ing iga! 195
classify according to the phase of drug
Conformance | Required
= Cardinaiity I
: USDM::Code t‘/Pe ::::;mwm Title Page
representing the
LN . .
. + id: String 0.1 Relationship COISCCHE—|
N .. — (reference to high
s ) + code: String | lovel conceptuel Trial Phase Response
: = E - Yahew Early Phase 1 (C66737)
i 0.* |+ codeSystem:String businessTherapeuticAreas Trial Phase: [T Phase] (Description of Tria Phase Ot o O APTiIChBIE
+ codeSystemVersion: String Acceptable entries are: “Early Phase 17, “Phase 17, Phase 2 PHASE 0 TRIAL
£ 0% 1/Phase 2", “Phase 2", “Phase 2/Phase 3", “Phase 3", “Phase 4", ::::;’"““’ PHASE | TRIAL
+ decode: String - poneed PHASE I/ll TRIAL
I | Other PHASE I TRIAL
“ Business rules. Value Allowed: yes PHASE I/IIl TRIAL
& &l et SN PHASE IIA TRIAL
: [ Duplicats o et o PHASE IBTRIAL ——
G ° § other sections PHASE IIl TRIAL
: i PHASEIATRIAL
PHASE Il[B TRIAL
PHASE IV TRIAL
PHASE V TRIAL

cdisc ”



Breadth versus Depth R c e

A SDTMT’

Domain
Phase four and Support

onwards allows us to
add detail turning

text-based elements
into structured,

) machine-readable,
Depth driven by EEMENCER

individual use cases. requirementsand
need demands

Some capability exists
today, can be

expanded
i i The additi f lex study desi iding th f th del
mcrementallyhor n Alignment with M1l and the eProtocol document MR, A SRS T AU A LA
one phase template providing afull eProtocoland the
?f:: """ e framework for future development Build the solid foundationfor all subsequent

Ogpriviie model development. Provides the base model

A
v

Breadth driven by the bounds of the M11 technical Specification

. cdisc .



Shift of Focus

 Phases One & Two

* Focusedonthe structured elements of
the protocol, e.g. the Schedule of
Activities (SoA)

» The protocoldocumentwas an external
entity into which the structured content
could be exported

 Phase Three

* Now contains structured and unstructured
elements

» The entire protocoldocumentis held
within the USDM

 Allows for the protocoldocumentto be
generated from the model

cdisc

eerunon

23




M1l Template Example Document

* First attempt to create a protocol
document from the USDM, both
structured [non-narrative] and
unstructured [narrative text] content.

« Functionality has been added to the
Excel test data tool

« More work is needed, this is very
much a first draft

Document deesat lookright? We'll help you out!
O LINIAALIL VUL VLIALLIVLY

5.1 Selection of Trial Population
5.2 Rationale for Trial Population

5.3 Inclusion Criteria
Patients may be included in the study only if they meet all the following criteria:

[1]Males and postmenopausal females at least 50 years of age.

[2]Diagnosis of probable AD as defined by National Institute of Neurological and Communicative
Disorders and Stroke (NINCDS) and the Alzheimer’s Disease and Related Disorders Association
(ADRDA) guidelines (Attachment LZZT.7).

[3]MMSE score of 10 to 23.

[4]Hachinski Ischemic Scale score of <4 (Attachment LZZT.8).

[5]CNS imaging (CT scan or MRI of brain) compatible with AD within past 1 year. The following
findings are incompatible with AD:

a. Large vesscl strokes

1. Any definite area of encephalomalacia consistent with ischemic necrosis in any
cercbral artery territory.

2. Large, confluent areas of encephalomalacia in pariet: ipital or frontal regions
consistent with watershed infarcts. The above are exclusionary. Exceptions are
made for small areas of cortical asymmetry which may represent a small cortical
stroke or a focal area of atrophy provided there is no abnormal signal intensity in
the immediately underlying parenchyma. Only one such questionable area allowed
per scan, and size is restricted to <lcm in frontal/parietal/temporal cortices and <2
cm in occipital cortex.

b. Small vessel ischemia

1. Lacunar infarct is defined as an area of abnormal intensity seen on CT scan or on
both T1 and T2 weighted MRI images in the basal ganglia, thalamus or deep white
matter which is <1 em in maximal diameter. A maximum of one lacune is allowed
per scan.

2. Leukoariosis or leukoencephalopathy is regarded as an abnormality seen on T2 but
not T1 weighted MRIs, or on CT. This is accepted if mild or moderate in extent,
meaning involvement of less than 25% of cortical white matter.

24



" USDM Summary

¢ "+« Structured content along with the S Study, dentifiers,
- ability to hold unstructured content Terms Amendments
" Eiflrais Unstructured Content
Populations

I Study Designs,
BT Inclusion & Arms, Epochs
S Exclusion

Interventions &

Indications Detailed Study Logic,

. Encounters
Objectives &

Endpoints

.

Procedures, Biomedical Concepts
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"7 M11 & The CDISC Project
Phase Three Timeline

s e January 2024

* Phase 3 developmentsprints complete

", + February 2024

N + Phase 3 public review
W e April 2024

» Version3 USDM published

Dates may be adjusted to align with ICH M11
publication dates.

M11 next version expected early in 2024 with
formal release towards the end of 2024

cdisc

Photo courtesy of Stijn Rogiers, argenx & CDISC E3C



;"5, » We are “understanding” the complexity

Summary

- We can startto remove the silos and
join the dots

« Digital Data Flow / Unified Study
Definitions Model (DDF/USDM) fills an
important gap

 USDM is but one building block, but an

important one

 USDM alignment with ICH M11 will be
an important step forward

Can support various use cases, the
prospective versus the retrospective

We are only limited by our imagination

cdisc

C174447 |Study Am

C170984 _|Shudy Arm Namo _
C93728 Study Arm Descriptc

C188827 _|Study Am Type

DataOriginDescripbon C188828 | Study Arm Data Ongin
Descripion
nginType [C188829 | Stdy Arm Data Onigin Typ.
0l EW Study Arm Label
StudyEpoch C71738 Study Epoch
.
me C93825 | Study Epoch Name
cdisc
n C93824 | Study Epoch Descriptic
StudyArm C188830 |Study Epoch Type
Unified Study Definitions
{ Implementation Guide (U
CNEW isuay Epoch Lr
oh | Version 2.0 (Draft for Internal i |
Pty e
-~k
CLTITTED e
API for DDF ® Thes o the diah versaon 2 0 of the Usefiend Sty Defimstsons Model I
) e e e
udyCell Totery .
e
String
‘duction m the proc.cton spectcaton 00 Inerchange Standiards Comsormmom, Inc. ALl ights resers
STl /v>/stseyvetinitions Crse ssiy
PEy—— o s
B /3 /stuaroe (studrre) - Implementatic

API Specification Nl /s wemeessicions/(stosrsar mistory rems ey

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

3/studyDesigns Suoycesons

Guidance on using t
and ensuring confor
fora sty standard



"+ Thank You

Team:

ST Contacts: _

b, Dave IH: diberson-hurst.external@cdisc.org © Gerry Campion
*“¢  John Owen: jowen@cdisc.org ' * Drew Mills

L * Erin Muhlbradt
i Link: « John Owen

"7 Github: https:/github.com/cdisc-org/DDF-RA * Jared Schreibman
» Berber Snoeijer

» Craig Zwickl

Hands-on Workshop
Mastering USDM Standards with an
Interactive Demo and Hands-on Workshop

cdisc D TansCelerate

29


mailto:diberson-hurst.external@cdisc.org
mailto:jowen@cdisc.org
https://github.com/cdisc-org/DDF-RA

	Slide 1:  Digital Data Flow, Phase 3: The USDM meets M11
	Slide 2: Meet the Speaker
	Slide 3: Disclaimer and Disclosures
	Slide 4: Agenda
	Slide 5: Introduction
	Slide 6
	Slide 7: Digital Data Flow - The Project
	Slide 8: TransCelerate Digital Data Flow (DDF) Ambition
	Slide 9: CDISC DDF Phase One
	Slide 10: CDISC DDF Phase Two
	Slide 11: The USDM Standard
	Slide 12: Choices …
	Slide 13: Use Cases
	Slide 14: Use Cases: USDM with BCs allows for …
	Slide 15: USDM Adoption
	Slide 16: Phase Three: USDM Meets M11
	Slide 17: Next Steps – Phase Three
	Slide 18: M11 Is …
	Slide 19: M11 Simple Example
	Slide 20: Controlled Terms
	Slide 21: Put Into Context … the USDM
	Slide 22: Breadth versus Depth
	Slide 23: Shift of Focus
	Slide 24: M11 Template Example Document
	Slide 25: USDM Summary
	Slide 26: Summary
	Slide 27: M11 & The CDISC Project
	Slide 28: Summary
	Slide 29: Thank You

