
USDM Synthetic Test 
Data Generation
AD08 PHUSE EU Connect 2025
Stuart Malcolm

Head of Standards, Efficiency and Automation

1



“I cannot start 
until I get some 
data”



How do we compress timelines by front-loading QC to reduce amendments and downstream rework.

Current Process – Manual and Data-Driven

Protocol Database FPFV

SAP Blind
Data

Dry
Run

Blind
Review

LSLV DBL

Top-Line
Results

Submission
Package

Study
Design

Fixed Duration

Front-Load Effort and QC

Compress Compress

Current Timeline



Leveraging digital Protocol and End-to-End machine-readable standards to be ‘submission ready’ by FPFV

Future State – Automated and Metadata-driven
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Leveraging machine-readable standards to be ‘launch ready’ by FPFV

Moonshot Vision

Change of mindset

• From analysis to modelling

Digital Transformation

• Digital Protocol, SAP, DM Plan, etc.

Robust interchange standards

• Multi-discipline collaboration

Quality Assurance over Quality Control

• Realistic Synthetic Data
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Realistic 
Synthetic Data
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Prior Art: Existing synthetic data solutions

Project / Tool Standards Capability License

cdiscdataset.com EDC, CRF, SDTM, 
SEND, ADaM, TLF

number of subjects, TA, Treatment Arms only. No 
Population control.

Proprietary

pharmaverseraw EDC-agnostic. Mix of 
CDASH/Non-CDASH. 

based on the CDISC Pilot Study SDTM Apache 2

pharmaversesdtm SDTM Mix of TA-agnostic (DM, VS, EG, RS...) and TA-specific 
(oe_ophtha, rs_onco, rs_onco_irecist...) 

Apache 2

random.cdisc.data ADaM Generate wide range of ‘realistic’ ADaM domains 
programatically

Apache 2

raw.synthetic.data n/a Proposed COSA project. Not released. n/a

Ssdtm SDTM Synthetic data generators in Python MIT

Synthpop Any R Synthetic data created from original dataframe using 
statistical distributions

GPL 3



Generate CDISC compliant datasets directly from USDM source.

Design Architecture #1

Synthetic Data
Study Model

Data Config

Data Generator

1: Extract study design from USDM
2: Map design elements to CDISC domains
3: Apply statistical rules for realistic variability
4: Generate synthetic datasets
5: Validate against protocol constraints



Generate intermediate subject journey description which is then used to generate synthetic data.

Design Architecture #2

Synthetic Data
Study Model

Data Config

Subject Journey 

Generator
Data Generator

Scenario Config

Subject

Journey

“Narrative 
Specification”
Realistic journey 
through study for each 
synthetic subject

“Data Standard 
Agnostic”
Generate different 
data from same 
Subject Journey spec





Study Design

Schedule of Activities

Populations



Study Design Schedule of ActivitiesPopulations

Unified Study Definition Model v4.0

4.18 Populations, Cohorts and Eligibility
• Sub-population on Subject characteristic
• Population size, enrollment number
• Indication
• plannedAge, plannedSex
• Eligibility criteria (Syntax Template)

4.8 Study Design, Arms and Epochs
• Interventional or Observational
• Study Phase, Type and Design Parameters
• StudyEpoch, StudyArm , StudyCell
• StudyElement and TransitionRule

4.14 Study Timing
• Timeline of Activities and Encounters
• Intervals and Windowing
• Decisions and Branching
• Profiles and Sub-Timelines
• Unscheduled Visits

4.14 Class Timeline UML diagram4.18 class Population Cohort Eligibility 4.10 class Arms & Epochs UML diagram



Study Design Schedule of ActivitiesPopulations

1. Generate Synthetic Population 4. Walk subjects through SoA

2. Generate Synthetic Subjects
• Demographics
• Medical History
• Associated Persons

3. Enroll into Study
• Trial Design
• Subject Elements
• Disposition
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Subject Journey Through a Study

5. Generate Subject Journey Description



Timeline Exit
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Modelling SoA using USDM ScheduledActivityInstance

BC
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ScheduledActivityInstance
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Wrap-up

15



Realistic Synthetic Data
Simulated study not random data

Architecture
Split study modelling from data generation

Digital Protocol
Using USDM to create synthetic study

Subject Journey
Intermediate format to specify path through study

Unstructured text?
How to deal with text fields in USDM?

Use of AI/ML?
Alternative approach to traditional simulation techniques

User Experience?
User interfaces and workflow

Summary



Thank You!
Questions?



Study Design Schedule of ActivitiesPopulations

Subject Journey Through a Study

1. Generate Synthetic Population 4. Walk subjects through SoA

2. Generate Synthetic Subjects
• Demographics
• Medical History
• Associated Persons

3. Enroll into Study
• Trial Design
• Subject Elements
• Disposition
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5. Generate Subject Journey Description



1. Generate Synthetic Population 4. Walk subjects through SoA

2. Generate Synthetic Subjects
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