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Introduction

Protocol and the Unified Study Definitions Model (USDM)



Old Ideas Whose Time Has Come
• We [industry] have been 

looking at removing silos for a 
decade or more

• We have been looking at 
“eProtocol” for probably two 
decades or more

• DDF, USDM, ICH M11, 
precisonFDA … all these 
initiatives / standards are 
making it a reality
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TransCelerate Digital Data Flow (DDF) Ambition

TODAY: Document-based paradigm for protocol creation, 

interpretation, and transcription into consuming systems

TOMORROW: Digital paradigm for protocol creation, with fully 

automated data flow and interoperability between systems

EDC CTMS DCT IRT EHR
EDC CTMS DCT IRT EHR

Unified Study Definitions 

Model (USDM)

API 

Specs

Controlled 

Terminology

Study Definitions Repository (SDR)

Reference Implementation

Automation

Study Team  

Design & Protocol 

Authoring

Digital Flow

Protocol

Write Once, Read Many

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

Single Source of Truth

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


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, attributes, and 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

CORE Rules
Specification of the 

rules that define USDM 

compliance

Examples
Example protocols implemented in the USDM 

with associated JSON files and visualisations

The USDM
Standard
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Reduce
Cycle-Time

USDM can help reduce 
cycle times across the 
clinical trial lifecycle 
through the use of 

automation.

Given the large number of 
activities within each study, 
saving just a few hours on 

each activity quickly 
accumulates to substantial 

time savings across the 
entire clinical trial process.

This enables organizations 
to increase their clinical 

trial capacity.

Benefits of USDM
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Automation

USDM & BCs enable 
systems like EDC, CTMS, 

RTSM etc to be 
automatically configured 

from a single, standardized 
study definition. 

This eliminates the need 
for manual transcription 
from PDF protocols into 

multiple systems, 
significantly reducing 

human error and 
accelerating study startup 
times through the "write 
once, read many times" 

principle.

Regulatory 
Compliance

A shared data model 
fosters better 

communication and 
alignment not only with 
among sponsors, CROs, 

and vendors but also with 
regulators.

The combination of USDM 
& ICH M11 will facilitate 
dialogue with regulators 

across the globe.

Single Source of 
Truth

USDM’s standardized 
framework eliminates data 

silos that have plagued 
clinical research by 

providing robust APIs for 
seamless data exchange 
across diverse platforms. 

This ensures study data is 
consistently  and reliable.

AI Enhancement 
Through Context

USDM & BCs serve as a 
catalyst for AI technologies 
by providing data with the 

full trial design context. 

These study definitions, 
improved data quality, and 

enhanced cross-study 
consistency. 

It addresses the critical 
limitation that "AI doesn't 

solve our context 
problems; it amplifies 

them" by bringing essential 
context to clinical trial 

data, empowering AI to 
operate more effectively.
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Resources
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CDISC DDFCDISC DDF Page

Main CDISC web page

CDISC GitHub

The CDISC GitHub 
containing the USDM 
deliverables

CDISC GitHub

TCB DDFTranscelerate DDF

Main Transcelerate
DDF webpage

TCB DDFTranscelerate DDF 
Pages

Specific DDF web 
pages

SDR GitHubTranscelerate SDR 
GitHub

SDR GitHub

Resourcesd4k Useful Resources

Set of useful USDM 
resources



Protocol to SDTM

Automating the creation of SDTM
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USDM & The SoA I
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3 4
Time

A

Vital signs

2 Days 
After

3 Days 
After

SoA

Activities

• Having established the timeline foundation,  activities can now be 
linked

• The ScheduledActivityInstance class links to the Activity class via a 
relationship

• The existence of the relationship is the ‘X’ we see within SoAs
• This is enough to recreate the traditional SoA as seen in protocols



USDM & The SoA II
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BC Respiratory Rate

BCBody Temperature

BCPulse Rate

BC Blood Pressure

BC Dia BP

BC Sys BP

BCP

BCP

BCP

BCP

RC

RC

RC

TEMP (C25206)

C (C42559)

F (C44277)

SoA+

Date & Time

Value

Units

Test Code

3 4
Time

A

Vital signs

2 Days 
After

3 Days 
After

SoA

BCs and Procedures

• With USDM we can now add another level of details, the SoA+
• This additional layer links BCs and Procedures to Activities adding 

the next level of detail
• The BC is standardised and contains yet more detailed 

information as shown in the Body Temperature example



Extend USDM I
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To provide the full context we need to link participant 
(subject) data to the design.

We can do this by extending the USDM by adding 
nodes to the model. Use the precision offered by 
USDM and build on it.

We add the following set of information:

• Data Contract
• Data Points
• Subjects
• SDTM
• Some “data glue”



Extend USDM II
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Data Contract

Subjects & 
Data Points

SDTMData Glue



USDM Detailed Design
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Create a Unique Reference

USDM BCs  are referenced from activities, but 
those activities are references from multiple 

timepoints. 

So, there is a need to make a unique reference 
based on the timepoint and property within a BC



Data Contract
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DC
DC

URI

URI

Data Contract

The data contract is the set of all unique data 
points created by the USDM study design.

The data contract node refers to a single 
timepoint and BC property thus creating a unique 

reference.

A URI is attached to provide a simple, machine 
reference for that unique combination. This 

reference can persist for ever.



Subject Data
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DC
DC

URI

URI

Subject Data

A subject data point is now a simple combination 
of a reference to the data contract node it refers 

to and the relevant subject node.

Here we have Subject One with a value of 36.1 for 
the value of their Body Temperature for Visit 3.

A datapoint load becomes a triple of
[Subject, URI, Value]

SDP Subject One

Subject 
Datapoints

Subjects

SDP Subject Two

36.1

36.5



Our SDTM World
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--TESTC
D

--D
TC

--O
R

R
ES

--O
R

R
ESU

The result of the measurement, test, 
or examination, as originally received 

or collected.

The unit of measure for the result (as 
originally received or collected) of the 
measurement, test, or examination.

The standardized or dictionary-
derived short sequence of characters 
used to represent the measurement, 

test, or examination.

The date or date and time of the 
assessment or the specimen or data 

collection from the subject, 
represented in a standardized 

character format.



Missing Relationships
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--TESTC
D

--D
TC

--O
R

R
ES

--O
R

R
ESU

There are relationships missing within 
SDTM and there are variables that are 

overloaded

Result

Measurement, Test …

Unit of Knowledge

Quantity

Coded



Extract Into a Model
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Date Time

Result

Test

Quantity

Coded

value

code (units)

code

Recording

Note

This is very simplified to 
show the concept



Link SDTM
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“Is a” relationships

“Is a” relationships

SDTM IG, Vital Signs

SDTM IG, ECG

SDTM Model



Build Definitions
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Date Time

Result

Test

Quantity

Coded

value

code (units)

code

BODY TEMP

C

F

Date Time

Result

Test

Quantity

Coded

value

code (units)

code

FRAME SIZE

small

medium

large

“inherits”



Full Context I
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DC
DC

URI

URI

SDP Subject One

Subject 
Datapoints

Subjects

SDP Subject Two

36.1

36.5



Full Context II
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DC
DC

URI

URI

SDP Subject One

Subject 
Datapoints

Subjects

SDP Subject Two

36.1

36.5

Data Contract

Subjects & 
Data Points

SDTM

Data Glue

USDM & BCs



Summary



Summary I
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Extend the USDM by adding in:

• Data Contract
• Data Points
• Subjects
• SDTM
• Some “data glue”

The “data glue” will allow us to link not only 
SDTM but other models as well:

• FHIR
• OMOP
• …



Summary II

• USDM provides the strong foundation
• Protocol is a database

• It is a graph with explicit 
relationships

• We extended USDM …
• Established the data contract

• Linked in the subject data

• Linked in SDTM

• Allows for data capture 

• Created SDTM, aCRF, define.xml and 
alternate visualizations of the SoA
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