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Introduction



The USDM Standard

Logical Model
The UML logical model (a class diagram) 

that provides the basis for the USDM 

standard.

CDISC Controlled Terminology
Provides further semantics, 

complementing the UML 

model. Includes the 

definition of classes and 

attributes along with the  

definition of value sets

API Specification
Provides the means to exchange a 

single study between machines 

using a JSON API 

Implementation Guide
Guidance on using the USDM model 

and ensuring conformance with the 

standard

Examples
Example protocols implemented in the 

USDM with associated JSON files and 

visualisations
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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

July 2021 – July 2022

Test Files

Implementation Guide

Oct 2022 – June 2023

PHASE ONE PHASE TWO

July 2023 – Apr 2024

PHASE THREE

Being replaced by 

CDISC CORE rules

Still applicable Still applicable
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CDISC DDF / USDM: Phases One, Two and Three

• 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

• Solid foundation

• The protocol document was an external 
entity into which the structured content 
could be exported
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CDISC DDF / USDM: Phases One, Two and Three

• Focused on the structured elements of the 
protocol, e.g. the Schedule of Activities 
(SoA) & 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

• Solid foundation

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

BCs
Timing

CT

Extend, 

Detail, 

Precision

Document & 

M11
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Wiki Page

• Make sure you have access

• Base file for the exercises

• We will provide a complete Excel 
workbook after the workshop

• We will also put the slides used 
on the wiki 

https://wiki.cdisc.org/display/PUB/EU+Interchange+2024+Digital+Data+Flow+Workshop 
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USDM Model Overview 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

• Wiki page has 
• The UML diagram (normative)

• An informative diagram
• The Controlled Terminology

• Aim of today is to educate as to 
• What the model can do
• What it cannot do

• How it works, what goes where
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USDM and the Protocol

• Download the infographic from 
the wiki

• You can zoom in to see the detail

• Gives an overview of how a 
protocol is structured within the 
USDM

• How the USDM can support 
generation of a complete protocol
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The API and JSON

• Informative Diagram available on the 
wiki

• JSON is a serialization of the model 
content

• Holds a single version of a study

• Need to not duplicate information so 
JSON includes references

• These are shown in the informative 
diagram

• Sometimes useful to see differences 
in the JSON when adding or removing 
content
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Protocol

• Using protocol from Alexion as the basis of 
the workshop

• Used to help in answering the question 
“how do I put a protocol into USDM?”

• File is on the wiki

• Use of this protocol is not a reflection of this 
protocol or of Alexion

• The protocol was one of several chosen 
from CT.gov because of features within the 
protocol and study design
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Check We Can Work

• Simple exercise to check everybody can 
do the remaining exercises

• Steps
• Take base example and rename the file to 

something unique to you

• Upload your renamed file to the online tool

• Examine the outputs

• Have a look at the Excel sheet

• Have a look at the Excel infographic

• There is a readme at 
https://github.com/cdisc-org/usdm 

The Excel tool is a TEST TOOL.

We should NEVER use it for production work or protocol writing!
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Overall framework
Titles & Identifiers



Study and Protocol

Study

Study Version

Exchange 

version via

API

Study Protocol 

Document Version

Study 

Design

Study 

Population 

/ Eligibility

Objectives 

/ Endpoints

Timelines ….
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Titles and Identifiers

• Title Types

o Brief Study Title

o Official Study Title

o Public Study Title

o Scientific Study Title

o Study Acronym

• Identifier Organization 
types

o Clinical Study Sponsor 
(1 required!!)

o Clinical Study Registry

o Regulatory Agency

o Research Organization
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Exercise

• Add in the brief and official titles
• Edit the “study” sheet

• Add in the EUDRACT and IND 
identifiers

• Edit the “studyIdentifiers” sheet

• The organization “type” column is coded
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Inclusion & Exclusion
Objectives & Endpoints



Inclusion / Exclusion

• Model Class EligibilityCriterion

• Inherits from SyntaxTemplate class

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

▪ Population characteristics

▪ Activities

▪ …

• Structured elements in dictionary can be 
reused across the study design

• Categories

• SDTM terminology C66797

▪ INCLUSION

▪ EXCLUSION
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Inclusion / Exclusion

Example spreadsheet: studyDesignEligibilityCriteria tab

• Tag elements in text of criteria

• Define elements in dictionary

Example spreadsheet: dictionaries
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Objectives & Endpoints

• Model classes
o Objective

o Endpoint

• Inherit from SyntaxTemplate
o Use tagging and dictionaries like for 

Eligibility criteria

• Levels
o Objectives C188725

▪ Primary Objective

▪ Secondary Objective

▪ Exploratory Objective

o Endpoints C188726
▪ Primary Endpoint

▪ Secondary Endpoint

▪ Exploratory Endpoint

• (Primary) endpoint can be 
referred to from Estimand class
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Exercise

• Add in an inclusion criteria
• Edit the “studyDesignEligibilityCriteria” 

sheet

• “category” column is coded

• Can choose to use the dictionary sheet

• Add in an objective and associated 
endpoint 

• Edit the “studyDesignOE” sheet

• “objectiveLevel” column is coded

• “endpointLevel” column is coded

• Can choose to use “dictionary” sheet
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Population & Cohorts



Population & Cohorts

• One Study Design Population!

• May be divided into multiple cohorts
o StudyDesignPopulation class refers to zero 

to many StudyCohorts

• Both inherit from 
PopulationDefinition class
o Attributes plannedAge, plannedSex need 

to be filled either at study population or 
cohort level

• Utilizes Range class
o plannedAge, plannedEnrollmentNumer, 

plannedCompletionNumber

• Sex: SDTM CT: C66732

• Additional study Cohort 
characteristics may be defined
o Characteristic class inherits syntax 

templates
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Population & Cohorts

Example spreadsheet: studyDesignPopulations
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Exercise

• Add in the cohort definitions
• Edit the “studyDesignPopulations” sheet

• “plannedSexOfParticipants” column is 
coded

• You will need to consider the 
“studyDesignCharacteristics” sheet
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SOA 1 – Timelines and Timing



Timeline

Time

DDF USDM Workshop – 2024 EU Interchange



Timeline - SoA

Time

Small excerpt from protocol, 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

…

Timing

Anchor
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Timeline – Timing 2

Time

Anchor

 

Week 0 or

Day 1 (some use Day 0) or

Dosing

…

Relative

Screening is

-42 to -9 days

Before

Day 1
from to

The {from node} is 

before the [to 

node]

The {from node} is 

after the [to node]

Anchor

Relative
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Timeline – Timing 3
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Timeline – Encounters (Visits)
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Timelines and Timing vs SOA
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Timeline – Decision

Time
ScheduledDecisionInstance

Jump Over Condition

Cycle Type Condition

Default Default

Jump Over Condition
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Timelines – Repeat 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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Sub-timeline
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Timing - UML
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Exercise

• Add in PK / PD profile as a timeline
• Add a new sheet “pkPdTimeline” sheet

• Timings are in the ”studyDesignTiming” 
sheet
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SOA 2 – Biomedical Concepts
       Procedures & Conditions



Detailed Design and the SoA

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

Tim

e

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 Timeline
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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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Conditional footnotes

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

• Activity

• Procedure

• BiomedicalConcept

• BiomedicalConceptSurrogate

• BiomedicalConceptCategory

2. Define the context, for example:

• BCs within a specific Activity

• BCs within a specific at a specific 
timing: ScheduledActivityInstance

3. Condition text can be presented as footnote 
by implementation
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Conditional Footnotes
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Exercise

• Add in a condition
• Edit the “studyDesignConditions” sheet

• Footnotes c, d or h make for good 
examples
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Amendments



Amendments

• Summary

• Substantial impact?

• Reason 
(primary/secondary)
o Regulatory agency 

request to amend

o New regulatory 
guidance

o IRB/IEC feedback

o New Safety Information 
available

o ….

• Enrollment % or N at 
time of amendment
o Geographic scope
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Amendments

Previous

Previous

Previous

Previous
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Exercise

• Add in amendment two
• Edit the “studyAmendments” sheet

• The columns “primaryReason” and 
“secondaryReason” are coded

• The column “enrollment” has a particular 
format, either global, region or country 
with % or persons

• “Global: 65%”

• “Region: Europe=15”

• “Country: USA=20%”

• Use “Global: 0”
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Narrative content
Protocol document and M11



Narrative content

• 1 class linked to the study Protocol 
Document Version

• Stores protocol HTML formatted 
text pieces identified by
o Name

o SectionNumber

o SectionTitle

• Can link to structured elements 
stored elsewhere in the USDM

• Ordering by next/previous attributes

• Sub-sectioning by children attribute

XHTML Attributes (see Implementation Guide)
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Exercise

• Update the amendment info for 
Amendment 1 on the front sheet of 
the USDM protocol

• Edit the “studyDesignContent” sheet, row 
1

• The original document information is 
already in the right form
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Wrap Up
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