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Disclaimer

The content, ideas, and conclusions presented in this presentation are 
solely those of the author(s) and do not necessarily represent or reflect 
the views, policies, or official positions of BeOne Medicines. While 
every effort has been made to ensure the accuracy and reliability of the 
information provided, BeOne Medicines does not endorse or assume 
responsibility for any statements, interpretations, or recommendations 
made herein. The material is intended for informational purposes only 
and should not be construed as the official opinion or guidance of 
BeOne Medicines.​



– Standardized, accurate, and repeatable

– Well-defined, controlled processes

– Errors easily detected and corrected

– Dynamic, ever-changing, and complex

– Human factors and real-world variability

– Rare events and exceptions are critical

The Challenge in Clinical Development

Tesla Gigafactory 3 Shanghai
https://www.youtube.com/watch?v=-Ds1xV7M2gI

Pony.ai self-drive
https://www.youtube.com/watch?v=jKFV7qjWaD4

What We Expect What We Face

https://www.youtube.com/watch?v=-Ds1xV7M2gI
https://www.youtube.com/watch?v=-Ds1xV7M2gI
https://www.youtube.com/watch?v=-Ds1xV7M2gI
https://www.youtube.com/watch?v=jKFV7qjWaD4


Mandatory CDISC standard for global regulatory 
submissionsRegulatory-critical1

Data complexity 
explosion

Rapid growth in data volume, velocity, and diversity across 
clinical trials2

Traditional SDTM transformation is labor-intensive, slow, 
and error-prone

Operational 
bottleneck

3

Conventional BI and rule-based automation cannot enable 
real-time, adaptive decision-makingDecision lag4

Strategic inflection point: 
AI is the only viable path to simultaneously improve efficiency, quality, and speed at scale

SDTM Transformation: A Critical AI Opportunity



Evolution of SDTM Mapping
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Manual Programmer-Centric
Study-specific programs; limited reuse; long cycle times

Metadata-Driven
Central repositories store mapping rules; specs auto-
generated(copied)

AI/ML-Assisted Mapping (NLP, Classification)
ML models suggest mappings

Generative-AI Copilots
LLM assistants draft code and explain standards with human 
review

Generative-AI End-to-End
Orchestrated workflows from Raw to SDTM under human 
governance



The Power of R

• Great Language for Data Analysis & Reporting

  - Mature, production-grade platform for statistical computing, analysis, and 
reporting (Posit-maintained).

  -Readable syntax and strong ecosystem for pharma use (e.g., 
tidyverse/ggplot2; broad adoption).

• Open-Source

  - Large package ecosystem enables reuse, extensibility, and rapid innovation.

  - Enables AI-assisted R development (code understanding/generation) and 
supports advanced AI-enabled applications.

• R Shiny UI

  - Robust framework for interactive analytics apps and dashboards.

  - Supports human-in-the-loop (AI + HI) workflows and near real-time 
reporting via web-deployed R logic.



SDTM Automated Transformation Assistant (Sata)

•Virtual agent that transforms raw clinical data into SDTM datasets

•Automated mapping using standard rules and study documentation 

(protocol, CRFs)

•CDISC compliance through repeatable logic and structured mappings

•Manager-led oversight combines AI automation with human governance

•Intelligent system for understanding research, supporting analysis, and 

enabling intelligent insights



Core Benefits

•Faster SDTM delivery

•AI + cloud-scale compute

•Less manual work, fewer errors

•Higher data quality

•Earlier, better decisions

•Accelerated downstream workflows

•Faster time-to-market

•Single source of truth



•AI Prediction

•R Code Generation

•Secured Sandbox

•Automatic Testing

•Human-in-the-loop Validation

Core Design



Key Features

• All-in-One integrated web 

application

• Dramatic efficiency gain - Initial 

release reduces SDTM mapping 

time from hundreds of hours to 

hours

• End-to-end acceleration - Full 

version delivers complete SDTM 

results in several days

• Broad data support - Supports 

Both corporate and industry 

standard raw data



Engines

• No mapping spec needed, Only 

metadata from Raw data / ALS 

/ BlankCRF /Data Description

• Real time analysis and Full 

traceability

• On-demand review/partial 

update/rerun

• Seamless AI+HI integration



End-to-End Workflow



Mapping Prediction and Code Executor agents

mapping prediction

code executor 



Prediction Methods

METHO D TYPE TRACEA BILI TY
DEEP 

THIN KING
DESCR IPTI ON

Exact Match 

(100%)
Good No

Direct alignment of 

labels/definitions

Fuzzy Match 

(>95%)
Good No

High-confidence 

similarity

Fuzzy + 

Reasoning (70–

95%)

OK Yes

Batch of candidates 

with rationale and 

workflow checks

Deep Reasoning 

(Search)

Not good, Need 

post-processing
Yes

Concept-level 

inference requires 

workflow controls, 

Understands 

CDISC IG and 

historical mappings



Accuracy (%) Study A Study B Study C Study D Average

Rule Accuracy 96.84 93.45 93.64 94.53 93.94

Field Accuracy 93.83 89.13 86.75 90.71 89.29

Rule Acc (ex-SUPP) 97.95 92.88 93.93 96.52 94.93

Field Acc (ex-SUPP) 95.98 89.56 87.80 94.13 91.36

Prediction Metrics



R DSL/Engine – SDTM.OAK

pharmaverse/sdtm.oak: An EDC and Data Standard agnostic SDTM data transformation engine that automates the transformation of raw clinical data in  

ODM format to SDTM based on standard mapping algorithms

https://github.com/pharmaverse/sdtm.oak
https://github.com/pharmaverse/sdtm.oak
https://github.com/pharmaverse/sdtm.oak
https://github.com/pharmaverse/sdtm.oak
https://github.com/pharmaverse/sdtm.oak


SDTM Code Generator



SDTM Code Executor



E2E Design Demo



Summary

✓GenAI is Reshaping Biopharma

• Clinical trials as prime transformation area: faster cycles, smarter execution
• Applied to SDTM mapping and downstream deliverables

✓Knowledge Lib & LLM combined for E2E AI System

• AI for mapping suggestions, code drafting, reasoning, testing and iteration
• Standard and Deterministic methods for QC, traceability

✓AI + HI Collaboration in SDTM Conversion

• HITL(Human-in-the-Loop) workflows surface uncertainty, isolate errors, enable rapid 
expert review

• Close the learning loop: reviewer corrections improve models while maintaining 
compliance
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Thank You

• 55 Cambridge Parkway
Suite 700W
Cambridge, MA 02142

• 1 (877) 828-5568

• BeOneMedicines.com
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