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TransCelerate’s Digital Data Flow Initiative aims to break the 
document paradigm

Unified Study Definitions Model (USDM) v2.0 –

developed with CDISC; this is a published industry 

standard for specifying and structuring study 

definitions (design & protocol information) in a 

digital, machine-readable format promulgated 

and maintained by CDISC. 

Study Definitions Repository (SDR) v2.0.1 – Type of 

repository that is conformant with USDM and acts 

as a functioning, example approach to store 

protocol information and connect other producing 

and consuming systems to achieve interoperability. 

Source code is available under an open-source 
license on the DDF Github (see QR code at right). 

The DDF technical solution consists of two key components
USDM represents the standards aspect

https://transcelerate.github.io/ddf-home/

Re-Cap from 

Webinar

https://transcelerate.github.io/ddf-home/


Agenda

1. Introduction (John)

2. Overview of model (Dave)

3. Inclusion / Exclusion Criteria (Berber)

4. SoA & Timelines (Dave)

5. Biomedical Concepts (Dave)

6. Footnotes (Berber)

7. Unstructured text & the ICH M11 document template (Dave)

8. Hands-on exercises & discussion (All)



Welcome to Birmingham
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Introduction



Work Areas

DDF3

USDM RA
Conformance 

Rule 
Development

Biomedical 
Concept 

Development
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DDF 3 USDM Scope

Represent ICH M11 in USDM

SDTM Trial Design Population

Clinical Trial Registry Population

Complex Studies/Cohorts

Model Enhancements
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USDM v3.0



Purpose

• Provide an understanding of the 
USDM model

• To do this we will use a MS Excel 
tool to “make it real”

• Not the purpose of this workshop to 
give you all the detail on using the 
MS Excel tool
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Focus Areas

• Overview of model

• Inclusion / Exclusion Criteria

• SoA & Timelines

• Biomedical Concepts

• Footnotes

• Unstructured text & the ICH M11 
document template

• Hands-on exercises & discussion

Study, Identifiers, 

Amendments

Study Designs, Arms, 

Epochs

Detailed Study Logic, 

Encounters

Procedures, Biomedical Concepts

Estimands

Populations

Inclusion & 

Exclusion 

Interventions & 

Indications 

Objectives & 

Endpoints 

Controlled 

Terms

Unstructured Content

Cannot cover every aspect in detail in an hour and a half. We will provide an 

overview and focus on some of the interesting aspects of the model

We will try and give you the most up-to-date information. We will be looking at 

release 2.5 of the USDM.

Remember this is “work in progress”.
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Prereads

Item Link Notes

Model (UML) https://github.com/cdisc-org/DDF-

RA/blob/main/Deliverables/UML/USDM_UML.png 

Release 2.5

Controlled 

Terminology 

(XLSX)

https://github.com/cdisc-org/DDF-RA/blob/main/Deliverables/CT/USDM_CT.xlsx Release 2.5

Implementation 

Guide (PDF)

https://github.com/cdisc-org/DDF-RA/blob/main/Deliverables/IG/USDM-IG.pdf Work in progress

Informative 

Diagram (PNG)

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

RA/blob/main/Documents/DDF%20USDM%20Model%20Informative.png 

Release 2.5

Miro Board 

(Web)

https://miro.com/app/board/uXjVPl5X2AY=/ P: CDISC-DDF-SME

Materials to look at prior to the workshop if you wish to. NOT compulsory! 
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Tools For The Workshop

• Laptop!

• Tools on Laptop
• MS Excel

• Text editor (e.g. VS Code)

• Web tools
• USDM Web Tool

• Web Text/JSON Comparison
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Web Tools

Item Link Notes

Excel To JSON Tool https://usdm-service.fly.dev/ U: PHUSE

P: learning_usdm

Excel to JSON Tool 

readme

https://github.com/data4knowledge/usdm 

Excel to JSON Tool 

Infographic

https://github.com/data4knowledge/usdm/blob/main/docs/sheets.png 

JSON Comparison https://www.textcompare.org/json/ Useful to see changes in 

the resulting JSON 

outputs

No need to install any tools on your laptop other than MS Excel
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Example Protocol

• We will use the CDISC Pilot Study 
Protocol for the workshop

• This was donated by Eli Lilly many 
years ago

• It has served CDISC well

• Download from here
• https://github.com/cdisc-org/DDF-

RA/blob/main/Documents/Examples/CDI
SC_Pilot/CDISC_Pilot_Study.pdf 
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Presentations During EU Connect
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Model Overview



Model Overview

Page from the Miro Board

Link on the wiki along with password

https://miro.com/app/board/uXjVPl5X2AY=/ 
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Focus Areas



Inclusion / Exclusion



Inclusion / Exclusion

• Model Class EligibilityCriteria

• Inherits SyntaxTemplates class

• References to structured elements 
stored elsewhere in the data model 
like:

• Population characteristics

• Activities

• …
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Inclusion / Exclusion

Sample Excel:
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Inclusion / Exclusion
json uml
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Timelines



LZZT - Schedule of Activities
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Timeline

Time

© CDISC 2023  -  PHUSE EU Connect DDF Workshop



Timeline - SoA

Time

Small excerpt from LZZT, for purposes of explanation
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Timeline - Timepoints

Time

ScheduledActivityInstance
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Timeline – Timing I

Time

Anchor

 

Week 0 or

Day 1 (some use Day 0) or

Dosing or

…

Anchor

Timing
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Timeline – Timing 2

Time

Anchor

 

Week 0 or

Day 1 (some use Day 0) or

Dosing

…

Anchor

Relative

 

Visit 1 is

Two weeks 

Before

Visit 3
from to

The {from node} is 

before the [to 

node]

The {from node} is 

after the [to node]

Relative
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Timeline – Timing 3

Time

2wks

before 

2 days

before

Day 1 2 wks

after

4 wks

after
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Timeline – Encounters (Visits)

Time

2wks

before 

2 days

before

Day 1 2 wks

after

4 wks

after

21 3 4 5Visit 1
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Timeline – Epochs

Time

2wks

before 

2 days

before

Day 1 2 wks

after

4 wks

after

21 3 4 5Visit 1

EScreening

Encounter

StudyEpoch
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Timeline – Activities

Time

2wks

before 

2 days

before

Day 1 2 wks

after

4 wks

after

21 3 4 5Visit 1

EScreening

AVital signs/Temperature

X
The existence of the 

relationship = X in the SoA

Activity

Precision

Allows for study logic to 

be expressed in precise 

terms



Timeline – Decision

Time
ScheduledDecisionInstance

Jump Over Condition

Cycle Type Condition

Default Default

Jump Over Condition
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Timelines - Conditions

Multiple “timepoints” 

linked to an encounter Encounter 

1

Encounter 

2

ECOG X X

Blood Sample X X

Physical Exam X Xa

Urinalysis X Xb

Presentation

Can derive an SoA from the USDM logic. 

Feature will be added to the Excel utility

Marked as footnotes we would typically see in a 

protocol, we can do better
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Timeline – Sub timelines
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Timeline – LZZT Excel

Epochs & 

Encounters



Timing – UML 
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Biomedical Concepts



Biomedical Concepts

Data & Procedures

Visits & Activities

Arms & Epochs

Study 

Design

SoA

SoA+

Current “Limit”

SoA is where we are today with 

associated footnotes and free text. 

Activities sit at a CRF form “level”

Increasing Detail

Provide precision on the data to be captured to 

the capture systems in a generic manner to 

facilitate automation. The data precision has 

not, typically, been in the “paper” protocol. It is 

SoA “plus”, SoA+

Technology Independent

Definition should be 

independent of any capture 

technology
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Biomedical Concepts – Timeline 

Time

AVital signs/Temperature

BC

BC

BC

Blood Pressure

Systolic

Diastolic

Pr Supine, 5 mins

Pr Stand, 1-3 mins
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Biomedical Concepts – Precision 

Time

A Vital signs/Temperature

BC

BC

BC

Blood Pressure

Systolic

Diastolic

Pr Supine, 5 mins

Pr Stand, 1-3 mins

Precision

Allows for study logic to be 

expressed in precise terms
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Biomedical Concepts – CRF 

Time

A Vital signs/Temperature

BC

BC

BC

Blood Pressure

Systolic

Diastolic

Pr Supine, 5 mins

Pr Stand, 1-3 mins

Automation

Getting close to building this 

from the eProtocol © CDISC 2023  -  PHUSE EU Connect DDF Workshop



Biomedical Concepts – LZZT Spreadsheet

SystolicBC
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CDISC Library & Biomedical Concepts
Excel - Some Restrictions

1. Update to allow for full 

definition from CDISC Library 

to be deployed

2. Not handling BC categories 

yet. Only recently exposed by 

the CDISC Library API, need 

to catch up
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Biomedical Concept – UML 
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Footnotes



Footnotes
=> timepoints: predose, 30 minutes, 1h, 2h, …

=> before all other, on day of admission, during 
admission, until end of …

=> visits in case of withdrawal, adverse events, optional 
visits …

=> online questionnaire, every 3 cycles, during wash-out...

=> only women with childbearing potential, discretion of 
investigator, when criteria are met, for cohort B, …

=> or perfomed by telephone, visits may take at home, …

=> urine or plasma pregnancy test, either Chest X-reay or 
CT scan

=> Assessed by a blinded asessor, samples will be send to, 
instructions for inhaler use, …

=> heamatology must include WBC differential count

=> plus or minus 3 days

=> assessment must demonstrate a value of …

=> the initial measurement should be … then repeated … 
within a timewindow of ...

1. Footnotes representing sub-timelines

2. Footnotes representing timing and/or 
order of activities

3. Footnotes representing alternative visit 
schedules

4. Repeated activities not presented in the 
SoA

5. Footnotes representing conditional 
activities and procedures

6. Footnotes representing 
optional/alternative encounter methods

7. Footnotes representing optional 
alternative measurement methods

8. Additional instructions for procedures and 
assessments

9. Specification of actual measurements for 
an activity

10. Visit windowing information

11. Eligibility requirements

12. Complex combinations of the above

© CDISC 2023  -  PHUSE EU Connect DDF Workshop



Footnotes

• Xa: if patient is an insulin-
dependent diabetic

=> conditional

• Xb: and via telephone interview 2 
weeks following this visit

=> repeated but not presented in SoA

• P: Practice only
=> additional instructions
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Conditional footnotes

1. Define on what level they are 
conditional/optional?
• Activity

• Procedure

• Assessment

2. Add conditionality/optionality 
information to corresponding 
class

3. Can be parsed as footnote by
implementation

© CDISC 2023  -  PHUSE EU Connect DDF Workshop



Footnotes: Repeated activities not presented in the 
SoA

1. Identify the extra timepoints mentioned in the footnote

2. Add as instances to the timeline

3. Optionally link to encounter
• By defining new encounter

• By linking to existing encounter

© CDISC 2023  -  PHUSE EU Connect DDF Workshop



USDM and the ICH M11 Document 



M11 Document & Unstructured Text
Text “blobs”

Model allows for ”unstructured” 

text to be include to allow the 

entire protocol to be held.

Excel Tool

Excel too can build the document 

and produce a PDF
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M11 Document & Structured Text

<table>

  <tr>

    <th style="vertical-align: top; text-align: left">

      <p>Protocol Full Title:</p>

    </th>

    <td style="vertical-align: top; text-align: left">

      <p>

        <usdm:ref klass="StudyProtocolDocumentVersion" 

id="StudyProtocolDocumentVersion_1" attribute="officialTitle" />

      </p>

    </td>

  </tr>

  …

  <tr>

    <th style="vertical-align: top; text-align: left">

      <p>Sponsor Name and Address:</p>

    </th>

    <td style="vertical-align: top; text-align: left">

      <p>

        <usdm:ref klass="Organization" id="Organization_1" attribute="name" /><br />

        <usdm:ref klass="Address" id="Address_1" attribute="text" />

      </p>

    </td>

  </tr>

</table>

Excel Tool

Some simple macros to build M11 standard content. 

Uses references to the structured content
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M11 Document & Structured Text

Excel Tool

1. No effort made to make it look pretty! ☺

2. Still work in progress and some 

alignment needed with structured text

M11 Template Specification

USDM & Excel

<usdm:ref 

  klass="StudyProtocolDocumentVersion”

  id="StudyProtocolDocumentVersion_1”

  attribute="officialTitle" 

/>

© CDISC 2023  -  PHUSE EU Connect DDF Workshop



Exercises



Exercises

• Footnote Xa Hemoglobin

• IE, add a new one

• BCs, add in demography activity 
BCs

• Date of Birth, 

• Sex, 

• Race

• Make one of the telephone NPI-X 
collection an extra visit rather part 
of the previous visit

• Vital Signs Sub timeline

© CDISC 2023  -  PHUSE EU Connect DDF Workshop
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Want to learn more?

December 13, 2023

10:00AM to 11:00AM EST

Gernot Weber (Merck KGaA)

Head of Data Strategy & Digital  

Innovation

Presentation Overview: 

Join us for a presentation and panel Q&A to explore the newly 

released resources developed by TransCelerate’s Digital Data Flow 
(DDF) Initiative. DDF, in collaboration with CDISC and other industry 

stakeholders, has built the foundational capabilities and is helping 
enable a digital transformation that unlocks efficiencies in the design 

and conduct of clinical studies, while modernizing pharma to 
healthcare interoperability.

This webinar will include:

• An overview of the available tools and resources from different 

stakeholder perspectives.

• Exploration of various implementation scenarios that provide 

optionality towards greater USDM conformance.

• Focused discussion on several model implementation resources 

that may be used as a catalyst in your digitalization journey – 
solutions include the Study Definitions Repository (SDR) and 

prototype Common Protocol Template (CPT) Utility Tool.

Ideal Attendees: 

Solution Providers: Study builders and authoring platforms, EDCs, 
CTMSs and CDMSs, RTs, Central laboratories, EHR systems

Sponsors/CROs: involved in processes that consume protocol 
information, Clinical Trial Operations, Clinical Trial Digital and 
Technology Support, Data Manager; Innovation Manager, 

Infrastructure Manager; Programmers in Clinical Development, Health 
Authorities, Industry Group or Consortium

TransCelerate Public Webinars
“Modernizing Clinical Trials Using Digitized Protocol Information: 

An Exploration of New Tools for Digital Transformation”

Featured Panelists:

Michael Vesik (Genentech)

Senior Project Manager, 

Industry Col laborations 

TransCelerate webinars may be recorded in whole or in part.

Will iam Il l is (Novartis)

Global Head of 

Col laboration & Technology 

Strategy, Cl inical 

Development & Analytics

Craig Galan (BMS)

Director of Digital  Capabil ity 

Management, Solution 

Architecture

Renu Shukla (J&J)

Statistical  Programming 

TA Head Oncology

Scan QR 

code or 

click here 

to sign up.
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Additional Opportunities to Stay Involved with DDF?

Scan QR Code to 

explore DDF GitHub

• Download the SDR source code 

available on the Github

• Review the videos, newsletters 

and other archived materials 

available on the GitHub

• Contribute and interact on the 

open discussion forums 

• If you work for a TransCelerate

member company, volunteer to 

join our core team

• Volunteer to join the CDISC 

USDM team (via CDISC website) https://transcelerate.github.io/ddf-home/

https://transcelerate.github.io/ddf-home/
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