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Traceability and AI for 
Better Understanding, 
Communication, and QC 
of Trials



High attrition rates, high costs, and long development times 
call for more agile processing of data, 

to quantify the risks and facilitate timely decisions

Leading to more agile drug development



The availability of data 
and the ability to derive action from data 

will determine the success of drug development programs



Why can’t we release a drug immediately after the last pivotal trial?



Drug submission data workflow

Data Collection

Data Management
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/ Statisticians

Medical Writing
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Data Reporting (SDTM, ADaM, TFL)
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2-4 months to clean data + from snapshot to DBL

±6 months from snapshot to Version 1 TLFs

Data 
quality 
issues

2-4 months from DBL to Final CSRs

If phase 2 trial, planning for phase 3

eCRF Warehouse SDTM ADaM TFL eCTD/define.xml

EDC

Lab Data

…

Protocol

SPA

Specification

Complex!



The challenge is to understand data 

and code, and how they interact
Data Data Data

Analysis code

Study

TLFs
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Building Trust:
Validity, Traceability, Reproducibility



Once data are collected: what is a clinical trial?

Data Data Data

Analysis code Standards

TLF

ADaM

SDTM

…

Submission

SDRG

ADRG

define-xml

…
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Common derivations …Derivations
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Most derivations in a study are standardized



Most derivations in a study are standardized

Common derivations Study specific 
& innovation

Derivations
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Common derivations Study specific 
& innovation

Derivations

“Automated”
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Most derivations in a study are standardized



Common derivations Study specific 
& innovation

Derivations

Not covered by standards, no traceability
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Most derivations in a study are standardized



Common derivations Study specific 
& innovation

Derivations

Common 
derivations Study specific & innovationWorkload
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Most derivations in a study are standardized



What is a clinical trial?

Data Data Data

Analysis code Standards

TLF

ADaM

SDTM

…

Submission

SDRG

ADRG

define-xml

…

StructureContent
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Structure

Data Data Data

Analysis code Standards

TLF

ADaM

SDTM

…

Submission

SDRG

ADRG

define-xml

…

Content

The source of truth of content of a trial analysis is its code
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What matters is the content of the study, not the structure

Non-standard, study-specific, scientific innovation
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Tracing the content interactions between data, code and results

Code traceability

Independent of standards and languages



All you need are logs…
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Traceability-enabled AI
Creating an inclusive and deterministic environment
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Given any natural language prompt…

How is time to event 
determined in this study? 

User Question
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…and translate into natural language output

Output

User Question LLM 1
The time to event
determination in this
study is based on the
analysis of survival and
event-free survival
outcomes...

Natural language

…
…
…
…
…
…
…

Clinical 
concepts

Fetch 
traceability

LLM 2

User Question

Clinical concepts

Traceability info

Output

Clinical concepts

Traceability info

Evidence
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…always provide evidence!

Output

The time to event
determination in this
study is based on the
analysis of survival and
event-free survival
outcomes...

Natural language

Output

Clinical concepts

Traceability info

Evidence

Deterministic Evidence

Always provided to 
review AI outputs

Translation of Code 
Traceability

Study specific

Retrieving directly 
from a study
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Traceability-enabled AI
Reproducible, evidence based
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Knowledge transfer in an integrated industry
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Many stakeholders

Across companies

Sponsors to regulators



26



27

From 700+ lines to 37 lines



Using these techniques can
fundamentally transform

clinical statistical programming for submissions
Reproducible, evidence based
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Build, Validate, and Submit Clinical Trial Analyses
Based on Traceability. Empowered by AI.
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