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Introduction

@ Strong industry interest in applying LLMs/Als

@ Creation of CDISC is labour-intensive and rule-based: perfect candidate for automation

@ Phuse SDE 2024 (Utrecht): limitations to writing SAS code for SDTM (black box, using GPT-3.5)
@ LLM models usually better trained in Python or R

@ Small (niche-)CRO’s receive data in a multitude of formats and conventions

=» Plan: use LLM as a sidekick programmer to

create SAS code for creation of SDTM datasets
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Step O — Process/project-partners

Biotech/Pharmaceutical/Medical Devices
Often outsources to CRO’s.

Clinic/Site, Labs, ... Data Management
Data collection Handles data flows

from participants from the various
data suppliers

Data in various formats

Quality Assurance
Monitors that process complies with rules & regulations

Programming/
Biostatistics
Conversion

data to CDISC

format.
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Step O — Process/project-partners

clinfidence?

Inge van Gasteren Quality Consulting

IGQC

{:: Hanze
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Step 1 — September 2024

@ Work together with an IT student & supervisor (graduation assignment college university)

@ 3 demands:
@ It should benefit the programmers (efficiency)
@ |t should be safe and secure (clinical data)

@ It should be easy to integrate/implement

@ Local/self-hosted LLM (e.g. LLama) or Azure Al Foundry hosted LLM?

=» Decided on

Azure Al Foundry
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Step 2 —June 2025

@ Proof of concept (using SAS studio)

Microsoft Azure
ob S 1 01

0 & 1

Raw Data Knowledge Base SDTM Formats

I No
A |6 - - § 3
— N S _— I
Application SAS Code SAS Studio
GPT-40 interference &
quality control
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Step 2 —June 2025 (continued)

@ Information provided to Al:

@ Raw synthetic SAS datasets provided: Randomization, Demographics,
Events, End-of-Study

@ SDTMIG v3.4, SDTM v1.7, SDTMIG-MD v1.0

@ Al tool behaviour/performance criteria:
@ jdentification of required and optional/permissible SDTM variables;
@ accurate mapping based on documentation;
@ incorporation of additional prompt-based instructions;
@ proper referencing of other datasets when needed,;

@ testing of the generated SAS code in SAS (Studio)

Exposure, Vital Signs, Adverse
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Step 2 —June 2025 (continued)

@ COSTAR prompting (student)

Context: | have a medical dataset in .TXT format that needs to be converted into an SDTM-compliant form.
The data falls under the Demographics domain.

Objective: | need functional SAS code that can process this dataset and convert it into SDTM format,
ensuring it runs smoothly in SAS-Studio.

Style: The code should be presented in a single, cohesive code block to facilitate easy copying. Include inline
comments (using brackets) to explain each step of the process directly within the code.
Task: Generate SAS code that:

* Imports the dataset from .TXT;

e Converts the data into SDTM-compliant format under the Demographics domain;

e Qutputs the final SDTM dataset.
Audience: a programmer familiar with SAS but needing structured, annotated code for this specific
conversion task.
Requirements:

* Ensure the code runs in SAS-Studio;

* Refer to the relevant SDTM documentation that we have provided previously as separate documents
(or general SDTM guidelines) to ensure compliance;

* Present everything in a single code block with clear explanations.
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Step 2 —June 2025 (continued)

@ Iteration results (SDTM-DM dataset creation only)

-10

12

15

STUDYID, DOMAIN, USUBIID, SUBIJID, SITEID, SEX
STUDYID, DOMAIN, USUBIID, SUBIJID, SITEID, SEX

AGE, AGEU, RACE, ETHNIC
STUDYID, DOMAIN, USUBIJID, SUBIJID, SITEID, SEX

AGE, AGEU, RACE, ETHNIC

RFSTDTC, COUNTRY
STUDYID, DOMAIN, USUBIID, SUBIJID, SITEID, SEX

AGE, AGEU, RACE, ETHNIC
RFSTDTC, COUNTRY
ARM, ACTARM, DMDTC

=» Demographics Knowledge Document

DM

EX, DM

EX, DM
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Step 3 — September-November 2025

@ Setting up at Clin-Q and testing, following the manual created

@ In parallel: writing white paper and improving the Azure Al at the university college

@ Improvement: using Agent instead of Chat function/Assistant 'E.ﬂ'

Clin-Q / PSDM Networking event / 25 November 2025 10

Cl

IN-

@)



Step 4 — November 2025

< Agents playground -

4+ Hewagent <+ View code [6 Dwelete Create trigges (7 PREVEW

[®) Mewthread 3 Thread logs =] [®~ 30925t thread_MhdBbdsdCuinWitRed)Hrminm

What are you?

=

I am a senior 3AS proegramming assistant with expertise in transferming datasets inte CDISC SOTM-compliant datasets, utilizing authoritative documents and company-
specific standards for auditable SAS program generation.

D B w3 Alquality25  View Rum info

o]

What is in your RAG

&

By RAL sources mndhude:

1. SDTM (Study Data Tabulation Model) and SDTMIG (SDTM Implementation Guide):

o These are authoritative CDISC documents defining SOTM domains, variables, controlled terminology, mapping rules, and derivation logic.
2. Internal Knowledgebase/Company Standards:

o Includes specific mapping corrections, corporate implermentation guidelines. and lessons from prios emors (e.g., Knowledgebase_Demographics_Cemplete.docx).
3. Programming Guidance:

@ Baest practices for practical programming, workflow conventions, QC checks, and naming conventions (2.9. Relevant selection programming guidance.docx).

If uploaded, | analyze contents of these documents rigorously for ensuring accurate SAS programming outputs and compfiance. | also prioritize SOTMIG guidelines
over other sources unbess internal documentation explicitly overrides it

@3 B MM Alguality25  Wiew Run info
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Step 4 — November 2025

¢ Agents playground -

<+ Newagent </> View code [i] Delete Create trigger [7 PREVIEW

8—9 Thread logs 8- B~ o thread_5tPBshKicnW6JQZLdWO05xZ3h

@

Start chatting

Test your Agent by sending queries below. Then adjust your Agent setup to improve the Agent's responses.

from several datasets, make sure there is a proper merge with — as needed - renaming of vanables, and drop variables that are not needed.

Do not provide any comment lines in the code, nor any explanations. Do not create general code if you are not able to find the data or datasets. Only ask questions that are
essential for creation of the code.

Make sure you follow the programming guidelines as provided. | prefer standard SAS terminology and variable names to be in lowercase.

Messages in the Agents playground are visible to anyone with access to this resource and using the APl 77 § .. + i|ir Voice mode P
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Step 4 — November 2025 (continued)

‘09

‘10 proc copy in=work out=work;

11 select dm;

"1z run;

ARMING: IN= and OUT= are the same. Files will not be copied

[OTE: PROCEDURE COPY uwsed {Total process time):

real time
cpu time

0.02 zeconds
0.03 zeconds

into themnselves.

Obs= SI1TESEQ SI1TECODE SUBJECTSEQ SUBJECTID EVEMTHAME EVENTDATE SUBJECTFORMSED ICTH ICYMCD ICDAT
1 1 KI1EM 1 KIEM-01 START 08/16/2024 es Y 0870152023
2 1 KI1EM 2 KIEM=-02 START 08/21/72024 Yes Y 100272023
2 K IEM 3 KIEM-03 START 08s21/2024 Yes Y 115202023

Obs= RACECD ETHHIC SEXCD AGE
1 Hhite, Cauvcasian, or fArabic 3 Hispanic or Latino M 55
2 Asian 1 Hot Hispanic or Latino F 58
3 Hhite, Caucasian, or fAirabic 3 Hispanic or Latino Female F 40

Obs= AGEUCD DPOT CHILDPOTCD HMEMOSTAT MENOSTATCD STUDKRID DOMAIN USUBJID SUBJID
1 Years 1 TODOD DM KIEM=-01 KIEM=-01
2 YTears 1 Ho ?1 Year post-menopausal 1 TODD DM KIEM-02 KIEM-02
2 Yeg 1 Yes TODO DM KIEM-03 KIEHM-03

Ob= /R RFENDTC SITEID COUNTRY RF ICDTC RANDNUM TREATHMENT TRTCD TRTCDN ARMCODE
1 TODO KI1EH TODO ANDO1 fAictive fi 2 A
2 TODOD KI1EM TODO RNDOZ2 Placebo P 1 P
3 TODD KI1EHW TODO RNDO3 fictive fi 2 fi
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Step 4 — November 2025 (continued)

2

The values of race, sex, ethnic, ageu should be in uppercase. Furthermore, the content of the variable race as provided is not in line with the permissable races
according to CDISC documentation. Can you let me know how data is provided and what the permissable races are? If there are multiple races in one value ling,
please recode to "OTHER'. When RACE in SDTM is OTHER, the specification is to populate the RACE variable with the value OTHER and to use a supplemental
qualifier to store the specific race detail, typically in a variable like SUPP--(e.g.SUPPDM). Please adjust the code accordingly.

&2

The raw values of the variable RACE include "White, Caucasian, or Arabic” and other combined races, which are not permissible according to CDISC
controlled terminology. Permissible races in 5DTM include:

* White

* Black or African American

* Asian

* American Indian or Alaska Mative

* Mative Hawailan or Other Pacific Islander
* (Other

Any record containing multiple races or undefined combinations (e.g., "White, Caucasian, or Arabic") should be recoded as OTHER. Additionally,

for OTHER race entries, specific details should be stored in a supplemental gualifier (SUPPDM). This is in line with SOTM implementation guidelines 12

Updated SAS Code with Supplemental Qualifiers
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Step 4 — November 2025 (continued)

SUBJECTSEQ SUBJECTID EVEMNTHAME EVEMTDATE SUBJECTFORMSEG ORIG INSUBJECTFORMSEQ SOURCESUBJECTFORMSEQ

b= SITESEQ SITECODE
1 1 KI1EHM 1 KIEM=-01 START 081672024 1 1
2 1 KI1EM 2 KIEM-02 START 08521/2024 1 1
3 1 KI1EM 3 KIEM-03 START 08521/2024 1 1
Dbz DESIGHNVERSIOW ICTYW ICTHCD ICDAT RACE RACECD ETHHWIC ETHHICCD SEX
1 1.1 TYe=s Y 0850172023 OTHER 2 HISPANIC OR LATINOD 1 MALE
2 1.1 TYes Y 100252023 ASIAN 1 HOT HISPANIC OR LATIND 2 FEMALE
2 1.1 TYes Y 1172042023 OTHER 2 HISPANIC OR LATIND 1 FEMALE
Dbz SEXCD AGE AGEU AGEUCD CHILDPOT CHILDPOTCD MENOSTAT MENOSTATCD STUDYID DOMaAIN USUBJ 1D
1 M L5 TYEARS 1 TODO DM KI1EN-01
z2 F 58 YEARS 1 Ho H 7?1 Year pozt-menopausal 1 TODO DH KIEM-02
23 F 40 YEARS 1 Tes Y TODO DH KIEH-03
Db= SUBJID RFSTDTC RFEMDTC SITEID ABM COUWMTR QMAM BF ICDTC RAWMDHUM TREATMENT TRTCD TRTCDHN ABMCODE
1 KIEM=01 TODO KIEM ACTI TOD{ RACE_DETAIL RNDO1 fict ive A 2 i
2 KIEM-02 TODO KIEM PLAC TODN RNDO2 Placebo P 1 P
2 KIEM-03 TODO KIEM ACTI TODO RACE_DETAIL RNDO0O3Z Act ive A 2 ]
Obs= UsugJd 1D QHAM DAl 1 DVARVAL QORIG QEVYAL
1 KI1EM=- RACE_DETAIL usyeJd 1D KIEM=01 CRF INVEST IGATOR
2 KIEM-0 usagJd 1D KIEM-02 CRF INVYEST IGATOR
2 KIEM-03 RACE_DETAIL UBJ 1D KIEM-03 CRF INVESTIGATOR
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Next steps —2026

@ Current process:

@ User Input - Agent A (Code Generator) - Output - SAS programmer (Code Reviewer)

@ Improving the SAS codes created:
@ Further training documentation
@ Extend to more SDTMs (including Trial Domains & SUPP)
@ Use ChatGPT-5 instead of -40
@ |nvestigate how to use multi-agent systems within Azure Al Foundry

Agent A (Code Agent B (Code Output SAS code SAS programmer
) usermpu D) 0T D) e ) o

@ Expecting updated CDISC documentation (SDTMIG v4.0, SDTMIG-MD v2.0) better readable for Als
@ Improve LLM development skills, starting with good prompt engineering

@ Integrate Pinnacle Validation?
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Thank you for your attention!

QUESTIONS?
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