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Disclaimer and disclosures

The views and opinions expressed in this 
presentation are those of the author and do 

not necessarily reflect the opinions of 
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Why SDTM workflows need Smarter tools & Strategies

Increasing trial 

complexities

Large data

Data consistency 

and integrity Data validation

Uniform code

Modern programming 

languages

Tight timelines
Regulatory 

compliance
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Past Programming Challenges

Long conversion

run-times: 

Impact on milestones & 

timelines

Spaghetti-Code: 

Difficulty to maintain

code over time

Difficult handover: 

Challenging for other

programmers to

maintain or take over 

an ongoing trial
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Long learning-curve:

Different tools & coding

language

▪ Annotations

▪ Mapping

• In-house tool

▪ Conversion 

• PL/SQL
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Shorten conversion times

Desirable solutions

Feel at ease with taking over trials 

More general-purpose language: 

 Easier to find new programmers

Lowering learning curve

Lowering setup time SDTM database
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Python

✓ High-level, object oriented

✓ Versatile (AI, web, data, automation, cloud)

✓ Simple & readable syntax

✓ Extensive support libraries

• Pandas/Polars

• Numpy

• Parquet 

✓ Open source

✓ Cloud Friendly: Massive global community
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Visual Studio Code + Git

▪ Code editor

▪ Jupyter Notebooks

▪ Language support 

▪ PEP8 linting

▪ Git – version control

More uniform code 

across different 

programmers
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Enrichment phase
• Formatting

• Datetime conversion

• Unpivot fields

• Find best matching trial

Pre-processing 

phase

• Date of visit

C01

C02

C03

C04

C05

CDISC

Domain 

transformations

SDTM mapping

Derivations
• GRPID

• Death flag

• ARM/ARMCD 

Post-processes

• RELREC

• EPOCH

• SE completion

Datasets are 

uploaded to Oracle

EDC data 

+ convert 

to .parquet 

SGS PyConv implementation
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SDTM Mapping Process 



14
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✓ Immediate feedback

✓ Efficient mapping process

✓ No conversion needed 

✓ Faster debug times

Early Data Preview in CDISC tables
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Efficient Code Review

Code review

Allows the code to remain clear and consistent

Efficient conversion: everything in the correct cycle

Standardized way of working across teams

Take over trials with confidence

Prevent spaghetti code

Library of a good quality 
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Version control: Git - Azure DevOps

▪ Track source and type of 

changes

▪ Streamlines personal code 

management

▪ Audit trails

▪ Maintain compliance with 

regulatory standards

Better Code Traceability
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Overall Improvements

Clear data conversion 

Divided into steps

Easy to get started and understand the 

conversion processes

Every cycle can be run separately

Simplified Code management and 

understanding

Faster Problem Solving

Faster debugging
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▪ XPT Dataset Creation 

• Python can read and generate XPT 

files (the FDA-compliant file format) 

• Removes reliance on commercial 

third-party software

▪ Shorter conversion run times

▪ Reduced times for problem solving 

during QC stage

▪ More standardized approach across 

different sponsors

Further improvements
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What we lost using Python

Requires more people
▪ Code review → guidelines

• Issues caught early in the 

process

• Cross-team alignment

• Increased collaboration

Code review may slow down 

the process
▪ Need for enough programmers 

trained for code review

• Only during urgent updates

• Temporary issues: more 

code reviewers in the future

Long standing code is lost
▪ Outdated scripts refactored into 

cleaner maintainable Python code

Many updates to packages
▪ Decreases as the framework 

becomes more stable

▪ Reflects evolving ecosystem with 

continuously improved performance, 

security and functionality
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Future directions 

▪ Extending SGS Python packages 

▪ Creating libraries for different sponsors

▪ More code reviewers 

▪ Possible automation 

• Use of validated functions to reduce QC on 

conversion efforts

• Automate code generation based on machine 

readable aCRF

▪ Metadata/define.xml completion
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Conclusions

Transitioning to Python for SDTM conversion is more than a technical upgrade it’s 

a strategic shift toward agility, scalability, and improved collaboration.

Early Data Preview 

▪ Allows immediate feedback 

▪ Faster debugging & reduced QC effort 
▪ Improving confidence in outputs

Benefits outweigh challenges

Standardized workflows 
▪ Reduced variability 

▪ Improved consistency in data

     processing

Scalable and future-ready 

framework
▪ Faster conversion running times

▪ Capable of handling large datasets, 

wearable data, and evolving sponsor-

specific requirements

Improved Code Management
▪ Refactored legacy code into modern 

maintainable Python scripts 

▪ Increasing adaptability to new study 

designs
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Questions?

© SGS Société Générale de Surveillance SA – 2025 – All rights reserved - 
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Contact us

People illustrations by Storyset

clinicalresearch@sgs.com

www.sgs.com/pharma

sgs.com/linkedinpharma

Visit us at Booth 37

Katarzyna Bzymek - Clinical Data Programmer

mailto:clinicalresearch@sgs.com
http://www.sgs.com/pharma
sgs.com/linkedinpharma
sgs.com/linkedinpharma
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