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Disclaimer

The following presentation is delivered by the
speaker in his/her individual and personal capacity.
All content, views, opinions, interpretations, and
any statements made — whether oral or written —
are those of the speaker alone and shall not be
attributed to, or deemed to be endorsed, adopted,
or authorized by, his/her employer or any of its
affiliates, officers, directors, or shareholders.
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Background

Context and problem statement driving this initiative




Al Adoption is Accelerating — Life Sciences Included
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enterprise-wide Al adoption to
speed R&D, global workflows

By Angus Liu - May 20, 2026 10:16am

With the Anthropic deal, Bristol Myers Squibb is now building agentic Al capabilities into the day-to-day workflows that drive its
drug R&D, manufacturing and commercial operations. (Getty)

Bristol Myers Squibb is the latest large pharma company to be making a major bet on artificial
intelligence, announcing a sweeping agreement with Anthropic to deploy its Al tool Claude as
the “shared intelligence platform” across the drugmaker’s global operations.

The deal will put Claude’s advanced reasoning and agentic capabilities in the hands of more

BMS taps Anthropic’s Claude for enterprise-wide Al
adoption

Palantir for Life

Sciences

Transforming Pharma
Development with Al

Delivering speed to value by
harnessing Al across the
pharmaceutical value chain

Real Al Transformation Starts

with Palantir

“ We estimate that this —
solution reduces our
time to submission
materials by over 50%,
from the current 10 to 12
week average to around
3 to 4 weeks... we can
create this process,
standardize it... and cut
half the time that is
required to get there.

Palantir Life Sciences Solutions

Watch Parexel Keynote Session at AIPCon Here



https://www.anthropic.com/news/finance-agents
https://www.bloomberg.com/news/articles/2026-02-05/anthropic-updates-ai-model-to-field-more-complex-financial-research
https://www.bloomberg.com/news/articles/2026-02-05/anthropic-updates-ai-model-to-field-more-complex-financial-research
https://www.fiercepharma.com/pharma/bristol-myers-taps-anthropic-claude-enterprise-wide-ai-adoption-speed-drug-rd-global
https://www.palantir.com/offerings/life-sciences/

SDTM Transformation: A Critical Al Opportunity

< Regulatory-critical

Mandatory CDISC standard for global regulatory
submissions

Data complexity

«

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

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

@ Decision lag

NP NP B NP7 N

Rule-based and copilot automation cannot enable
real-time, adaptive decision-making



Standards Matters in Al Era

pharmaverse blog

Table of contents

What an Unskilled Agent
Actually Does

The Package as
Specification

What the Skill Does
The Accountability Anchor

What the Skill Does

The {admiral} skills in pharma-skills do not replace {admiral} . They connect the Al agent to it. A
skill provides curated, domain-aware guidance: which functions to use for which derivations,
how to structure the program for QC readability, which variables require special handling, and
what assertions to include. The skill is the bridge between a capable general-purpose model
and the specific, validated logic the pharmaverse community has built.

The benchmark results reflect this directly. Across ADSL, ADAE, ADVS, and ADLB:

* With skill: 88-100% pass rates across domains
* Without skill: 17-59% pass rates, with high variance

That variance in the unskilled condition matters as much as the mean. Inconsistent output is
not a defensible process in a GxP context. A skill-guided agent produces consistent, traceable,
{admiral} -anchored code. An unskilled agent produces something different every time.

Why we still need {admirall in an age of Al — pharmaverse blog



https://pharmaverse.github.io/blog/posts/2026-06-14_admiral_in_age_of_ai/admiral_in_age_of_ai.html

The Challenge

CDISC Mapplng CompIeXIty Dataset Field Variable Domain

Structural reshaping — many source datasets must be deconstructed and reassembled into CDISC domains ; gty
+ SUPPQUAL + CO. ‘

» Cardinality complexity — 1:1, 1:n, n:1, transpose, and value-change transformations between EDC and
SDTM.

* Annotation fragility — CRF page-position shifts cause inaccurate mapping.
* Loss of linkage on transpose — complex transposes break data relationships between fields and records.

+ Constant standard drift — CRF library grows every version; the statement remains qualitative with counts
removed.

+ Broad domain coverage — CDISC domains span Trial Design, Special Purpose, Interventions, Events,
Findings, and Relationships.

» Heavy derivation load — CRF copy, assigned, derived, protocol, and eDT categories all contribute materially;
exact percentages removed.

» Study-specific derivations — derived variables change per study, requiring flexible reusable macros.
+ Weak variable-role context — ID, Topic, Qualifier, and Timing linkage must be preserved for accuracy.

Process pain points — accuracy, protocol reading, data quality, and long-term maintenance across the full

cdise



Parsing SDTM annotations

Field Field Attributes
Identifiers

Dataset | FieldName SDTM Annotation FieldValue Dataset RecordID Name VariableValue

Form DM = DemograpShics DOMAIN Assigned
DM BRTHDAT BRTHDTC DM DM BRTHDTC DT2DTC
DM AGE AGEU = YEARS DM DM AGEU YEARS Assigned
DM AGE AGE DM DM AGE CopyUpcase
DM SEX SEX=F Female DM DM SEX F IfAssigned

69_ DM SEX SEX=M Male DM DM SEX M IfAssigned
9 —| — ] — RPTEST = Childbearing Childbearing
_ | DM DMCBP Potential RP RP DMCBP  RPTEST Potential Assigned

DM DMCBP RPORRES =N No RP RP DMCBP RPORRES N IfAssigned
RPTESTC
§ DM DMCBP RPTESTCD = CHILDPOT RP RP DMCBP D CHILDPOT Assigned
CRF CRF Field Digital Capsules SAS Code DM DMCBP  RPORRES=Y Yes RP RP DMCBP  RPORRES Y IfAssigned
RP = Reproductive
DM DMCBP System Findings RP RP DOMAIN  RP Assigned
Source: Chunpeng Zhao, Mijun Hu, etc. SUPPDM.QVAL where
SDTM Annotated CRF Digitalization, PharmaSUG China 2021 DM RACEOTH QNAM = RACEOTH DM SUPPDM RACEOTH CopyUpcase

Real-time SDTM, PharmaSUG China 2022

cdisc 9



Evolution of SDTM Mapping

Manual Pro?rammer-Centric
|

Study-specific programs; limited reuse; long cycle times NG
Metadata-Driven . 80% Effort
Central repositories store mapping rules; specs auto-

generated(copied)

. . . g . COPILOT MODE: ATSNATTIVE MODE:
Al/ML-Assisted Mappl ng (N LP, CIaSS|f|cat|on) Mentoring an Intern Managing an Outsourcing
ML models Suggest ma pp|ngs (Augmentation) Team (Automation)

— Define SOPs,
5 9| closed-loop operation, [&
] exception alerts only.

= Goal: Handle Scale.

LLM assistants draft code and explain standards with human
review

| (e A

Generative-Al CoPiIots ) )\ Goat:Save sffon
t N |

-‘\ - ‘ - ]

® Al-Native End-to-End
Orchestrated workflows/Agent from Raw to SDTM under
human governance

cdisc



Design and Architecture

System design, key components and technical architecture




Real-time SDTM Data Mapping and Analysis
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Human-in-the-loop
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Mapping Prediction and Code Executor Agents
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Core Capabilities Powered by Three Agent Engines

« All-in-One integrated web App

« Dramatic efficiency gain — Reduce SDTM-
minus mapping time from Days to hours
and even to minutes

 Broad data support - Supports Both
corporate and industry standard raw data

 No mapping spec needed - Only
metadata from Raw data / ALS /

& Update
R * Real Time analysis and Full traceability

| Al Prediction Coding Agent R !1ne Reviey BlankCRF /Data Description

) 2y

.. IRt 7 | @ | - Seamless Al+HI integration

ISC Agentic Agentic Agentic 14



End-to-End Workflow

@ Upload raw data/ALS/BlankCRF

EJ; Al mapping prediction
2C Mapping code generation
@;, Code execution and auto debug
@1 SDTM check
v i

") Code update based on sdtm check
v .L

| Final output data created

]\ Adhoc analysis report and visualization
=% generated based on final output data

-
ik
h |

el

End-To-End
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Metrics

Key performance indicators and how success is measured




Prediction Metrics Sample

Al Prediction Ground Truth Is this field an exact match?
|'U'STEST = Vital Signs if No | VSTESTCD = VSALL if No
Were vital signs taken? l l Yesco SVSTDTC SVSTDTC . ... ... T LR . A
[VSSTAT = NOT DONE if No | SVOCCUR=Y; SVOCCUR=Y; v
No(C)  SVSTDTC............... SVSTDTC.. ..o 2. e P, 2 i Y
_ . L SV = Subject Visits; SVPRESP =
|V5REASND o= Subear el TSR RN STTRTTRTRSRTRNY 2 3 R
assment not done CDVID—lQC@ 'DC = Demographics as Collected; DC = Demographics as
DS = Disposition; Collected;
Other(™) DSCAT = PROTOCOL DS = Disposition; X
MILESTONE; DSCAT = PROTOCOL
l VSTEST = Weight | | VSORRES where VSTESTCD = WEIGHT VSORRESU| . edsnneliERiib MILESTONE ... o 4 ; ................... g ....................................................
Welght at pre-dose kgC@ Total: 3
o0
......................................................................... g |e|daccuracyAnnotahonRuIeaccuracy
2/4=50% 8/9=89%

(A field is counted as a match only  (Each correctly matched
when all annotations within it are annotation is counted
matched.) individually.)

COISC. 7



Metrics Summary of Mapping Prediction

Overall Accuracy Progress — Baseline » March -» May - July

Field Accuracy (Exact) Annotation Rule Accuracy Variable (Name) Accurac}{l .
.81 pp
(wvs March)
100% - 100% - 100% - +0.79
+3.63 pp +1.02 98.43%

(vs Baseline) 97.64%

+0.23

96.62%
+1.00 96.02%
+5.76 pp 95.09%
(vs Baseline) +1.70
95% - 95% - 95% -
+0.47
1.83 92.65%
*1%392.18% ° 92.39%
90.35%
+3.46

0% - 90% - 0% -

no

baseline
85% . 85% . 85% —
Baseline March May July Baseline March May July Baseline* March May July
Colored bars = achieved accuracy - Gray = remaining gap to 100% | *Variable Accuracy has no Baseline-method score (hew metric) 18

-y W il W



Metrics for Output Data Comparison

WEIGHTED AVG — VARIABLES

2.9%

Error rate by study — Variables vs. record grouping Il Variable Il Record grouping
5% =
4.4% WEIGHTED AVG — RECORD GROUPING
% 3.79
3% 2.6% - 0
2% 1.5%
1% :
0.4% . 0.5% 0.5% 0.5% . Weighted avg = 5 numerators / 5 denominators
XYZ-001 XYZ-002 XYZ-003 XYZ-004 XYZ-005 XYZ-006

COISC. °



Metrics from apples to apples compare

Spec Generate

Time to produce the mapping spec (minutes) — lower is better

o rule based (T

Absolute delta

cdisc

-73% wvs Rule

baseline

—40 min faster

20



The Task: Translate a Whole SAS Macro System into R

Not one macro — the entire engine that generates SDTM, rebuilt as an R system >9 9%

FROM - the SAS macro system

The remaining diffs are mostly reference-side UTF-8 artifacts

TO - aclean R system

- A top-level SDTM macro + a whole family of sub-macros

- An R code generator producing the same SDTM data

- Deeply nested, shared state, call-order dependent » - Modular, domain-organized, human- & Al-readable

- Metadata-driven: spec — generator — domain code — data - Must match SAS cell-for-cell — variable-level exact

- The production engine — our authoritative gold standard - Reproducible & cloud-native (Databricks / renv)

> Not a literal port — a system-level rebuild that must still match SAS cell-for-cell.

cdisc 2



Hybrid Inference Strategy: Local 14B + Prompt Fallback

RECOMMENDED thr 2 0.999 - LOCAL COVERAGE

63.4%

5,746 / 9,070 need no external model

FIELD LOSS (VS PROMPT-ONLY)

-1.95pp

91.53% — 89.58%, keeps 98% of quality

Trade-off: local coverage vs end-to-end Field accuracy

S I Oracle upper bound 93.26% _
91.65%
2% "_ @ e e o e o — e —
e————— = 0799 Prompt-only 91.53%
oo - — 89.58% 0.995
o TT=t@. 8858% o9
S = 0.9999 e 57 44%
< 88% - 90.01% ~N
o Recommended: o
0] .49 i -1.
2 eoop - 63.4% coverage, Field —1.95pp
©
c
U 84% -
o
e
T 82% - > 0.95
W .02%
80% - b
78% -
76% -
1 1 | | 1 1
0% 20% 40% 60% 80% 100%

Ce.—-

re 14B
.96%

14B local coverage — (higher = fewer external tokens, faster)

EXTERNAL APl TOKENS

| 63%

Only 36.6% of samples call Claude

Prompt-only

thr = 0.9999

thr = 0.999 %

thr = 0.99

Pure 14B

14B ACCURACY ON CONFIDENT SUBSET

89.58%

Field%, vs 76.96% overall

External API call volume vs Prompt-only

100%

45.7%

36.6%

24.1%

0%

[

1 1 1 I
0% 25% 50% 75% 100%

External model calls (share of 9,070 samples)

22

Recommended thr 2 0.999: 63.4% of samples run fully local (faster inference, zero external token cost) at only -1.95pp Field accuracy.



Demo

Live walkthrough of the solution in action




a Track 1 — SAS Platform . Solution on SAS foundation.

e Track 2 — E2E SDTM R Solution * A) Ul + Al Agent : Auto Mode / Step-by-Step Mode
« B) Al Agent only: Chat / Skill / APl Mode

cdisc

24



Track 1 — SAS Platform

@ studies > & ispp.demo > [ I1SPP.DEMOVS v > &% SDTM Mapper ¥
= Substance Use 0/63 reviewed g @ Prompts “ Al Copilot e[ Connectors: Static v

Substance Use

su ' DOMAIN SUENRTPT SUENTPT  SUOCCUR SUPRESP SUSTRTPT SUSTTPT  SUTRT
Connected  All - SU BEFORE | ONGOING SCREENING N|Y Y BEFORE ~ SCREENING <SUTRT>
V3.0 CC2 08Dec2025 1508: PDF FORM‘LEVEL
Project Name: BG-60366-101
Form: Substance Use SUTRT
Generated On: 08 Dec 2025 07:46:22 (GMT) =
- All Based on Dummy Data
SUTRT EFRESFY e
Type of substance @ studies > A& ispp_demo > 1sPP_DEMO_V8 ¥ > ( Mapping Spec v

B sav C Refresh & Export

Start F @ Studies > A& ispp_.demo > [BISPP_DEMOV8 v > [ Execution v

O ¢ P 4 Al ~+11 v A AB I US A~
SDTM Execution Gueess) (EEEED
A1 X v fx SDTMIGVersion
A B c D ‘ E F Domain Domain Label Status Executor Last Run Actions
1 ) SourceDataset UForm FieldSec FieldName
= S i i 574 2B g
2 SDTMIGV33 ISPP_.DEMO_V8  SUBJECT Subject 0 Form AR Advarse Events \Sees jinlingf 7/3/2026, 75106 PM O 'coder| | Bitog @ || Obataser
———————— ‘
SUSTTET . ST EERNE o Niewer 3 |SDTMIGV3.3 ISPP_DEMO_VS  SUBJECT Subject 1susJip BE Biospecimen Events Success) jinlingi 7/3/2026, 4:56:45 PM B Codes Dloge G Dataset
L o 7 4 SDTMIGV33 ISPP_DEMO_V8  SUBJECT Subject 2 COUNTRY
ISUOCCUR = Y if Current }-
‘ , 5 SDTMIGV33 ISPP_.DEMO_V8 SV Date of Visit 0 Form ™ Concomitant/Prior Medications jinling i 7/3/2026, 4:56:49 PM BCodes Dlogw  © Dataset
SUGCCUR =Y i Former |-—— . ‘ 6 SDTMIGV33 ISPP_DEMO V8 SV Date of Visit 1 SVOCCUR PR, P )
e _ / / /] . C Demographics as Collected (=) jinling i 7/3/2026, £59:17 PM [ 0o Dloge B Dataset
- ’ ~ 7 / 7 SDTMIGV33 ISPP_DEMO_ VS SV Date of Vi 1 SVOCCUR Siccess)
Ve of substance / // / Aconol 8 SDTMIGV33 ISPP_DEMO_VS SV Date of Visit 1 SVOCCUR - —_— = — . s | (e | [avns
/ / (. oo 9 SDTMIGV3.3 ISPP_DEMO_V8 sV Date of Visit 2 SVSTDAT S
/ 10 SDTMIGV3.3 ISPP_DEMO V8  DS_IC Informed Consent 0 Form Ds Disposition (Success) jinling i 7/3/2026, 459:25 PM BCode D loge G Dataset
ENG = 11 SDTMIGv3.3 ISPP_DEMO_V8 Ds_IC Informed Consent 0 Form
12 SDTMIGV33 ISPP_DEMO_V8  DS_IC Informed Consent 1 DSSTDAT Ec Exposire ak Gollected &= Jinfcigl 132025, 85835EM Qe )| Bitesd || B s
: P I f 1DSST
130 |SHTMIG V3.9 ISP DEMO VB SBS 1o iffonTed Coent DSSIDAT G ECG Test Results jinlingl 7/3/2026, 457:27 PM ® Code@ D log B Dataset
14 SDTMIGV33 ISPP_DEMO_V8  DS_IC Informed Consent 1 DSSTDAT
15 SDTMIGV3.3 ISPP_DEMO_V8  DS_IC Informed Consent 2ICPV A Findings About Events or Interventi... (Success) jinling i 7/3/2026, 457:04 PM D Coder D logr [ Dataset
16 SDTMIGV3.3 ISPP_DEMO_V8 DS_OIFC ety 0 Form
17 SDTMIGV33 ISPP DEMO V8 DS OIFC UBIGa! imormea OEam GF Genomics Findings (Success) jinling i 7/3/2026, 4:57:22 PM BCoded Dlog® G Dataset
= — - onsent
upuonai Intormea
18 SDTMIGV33 ISPP_DEMO_VS  DS_OIFC 1 OIFC_DSCTYP
e _ a Consent = iinlingli
HO Healthcare Encount ling. 7/3/2026, 456:45 PM [ 5 cocew  Dloge O Dataset
[ X X | 19 SDTMIGV3.3 ISPP_DEMO_V8  DS_OIFC SPRCNS Inhorned 1 OIFC_DSCTYP SRR SRR s il olese
uptonal Intormea
20 SDTMIGV3.3 ISPP DEMO V8 DS OIFC Lp! | BORG DSSTHA IE Inclusion/Exclusion Criteria Not Met  ((Success ) jinling li 7/3/2026, 4:56:51 PM B Code s 9 log fgmm
18 Laboratory Test Results (Success) jinlingi 7/3/2026, 5:01:43 PM D Code® Dlog® B Dataset

®

MR Micrahinlam Srariman (Quecoce) iintina li 7RNOA ABAIS DM I 0 coierr Do B Darscer



Track 2a — E2E SDTM Mapping and R Analysis -

¥ Al Spec Generate

oading ALS
Building Library

LLM Matching

Started multi-level LLM matchin
Total forms: 63
Total fields: 668

Valid library levels: 4
Library fields available

. oA Test

= TR Ve
Lab type

0@ & o - .

Date of sample collection

T suprcr _quaL_uners QuAn = Grolspec) - -

Collected Specimen

@ | SUPDGF QUAL where QUAN = GROLSPOT - - -

Qther, specity

TEB SUoPGF _QUAL whare QUAN - GFCLAETH

Sample collection method

~- Loca!

SDTM Shell

B Genomics Findings
Sav_L858R_GFORRES.

«
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Track 2b — E2E SDTM Mapping and Analysis - Al Agent only

B MstudyiSOTM, XRBALS, CRFID, REFCRFIDAlrawdata path
R FsasHIBEMTFL

Jul 10,2026, 1203 AM

1RIZRI4E RS SDTM 2R , BALUF Domains 51f: AE, CM, DC, DS, EG, LB,
W3 BuFe, HEFBTAR: MH, Vs %,
IBEEREERN TFL (F25%):

Demography BE—KLTGO!
DMTO1 — Demographics Summary Table

9101 SRSt D cshion Trem LTGO! B FAITIE FISATURNAE (Lattice Plot). £H—T Ib.ce :
Adverse Events everything | need. render_comparison_html is text-only, so for the grapl ~~ © “eemirees 2etees
AETO1 — TEAE Summary Table (Standard Si images directly. Let me write the scriptLTGO1 4 il 5eh! Pt PESEE

TR output_path: AETO2 — TEAE by SOC/PT

crf2sdtmspec_count : AETO3 — Serious TEAE @ IthI-html HTML AI I B ased O n D u m my D ata

Jul 10, 2026, 1212 AM

SpAt ot AETO5 — Grade > 3 TEAE (CTCAE) Using s fresh exscution context o avid any cross- session s FEIREN AETO1 Fl AELOY VS5 IR : 175 AE SEBVRTD: MIBLEMINEN. FHASH A
. based gsub instead: suc
ISR JSON — xisx 78 R Codegen Job: [ Spe AETO6 — Related TEAE (Safety Population N=33, ADLB iZ® 1515 {7, 32 (IRiX#). FATAL: AESDTH =="Y" (&5 EFET-AE)
MB, MH, MI, OE, PR, RE, RP, RS, SS, SU, SV, TR, TU, VS et
AELOI — AE Listing © 1o0 bk v AEREL: "RELATED"/'NOT RELATED" (—{E7p3)

fi2% R Codegen Job: [ R Codegen Job EME! ru

Lab Results R WD: AEACN == 'DRUG WITHDRAWN" (6%)

LBTO4 — Lab Parameters Shift Table AESEV: F o] — SEV = FALSE
LBLO1 — Lab Listing DCSREAS: 2fIEAEIRH, MDSIRE

InSbalon () Mt ek

2 mwamN

Vitalsigns ————— AESOC: FREJF — F AEBODSYS #{{Now execute AETO1:AETO1 done. Now execute AELOT:Both
B, | executed successfully. Now downloading all 4 output files:AETO1 %01 AELO1 3B 58RE. H4/E6 T
VSTO1 — Vital Signs Mean/SD S Bz £ = - s
" [} .
VSLO1 — Vital Signs Listing L = 25 w £ e
AETO1— TEAE Overview Table

ECG Sl By oo = (R S | i
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https://insightsengineering.github.io/tlg-catalog/stable/

Service Spans Deliverables and Platform Access

° Data & Deliverables G Platform & Access
+ SDTM Data v SDTM mapping platform
+ SDTM Data Analysis Report v SDTM mapping API
+ SDTM mapping spec + SDTM mapping chatbot
+ SDTM mapping code + SDTM mapping as Context for Other Al

solution (better understand the Raw data via
SDTM mapping)

cdisc
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Summary: Success = Al Strategy + SP Expertise

Right Al strategy and Good SP expertise




Al Strategy

v Standard Flywheel: Use Al to standardize the data

and process; use those standards to make Al more Prompt .
accurate, stable, and reliable — a self-reinforcing Engineering | 'ng the model what to do
loop.
‘/ Accuracy matters: Metrics as the Goal. Ignore
precision, and everything looks doable with Al. Context Determining what the model can see
However, without production-grade accuracy, we Engineering

remain far from moving PoCs into production and
evolving chatbots into agents.

4 Technique hierarchy: In-context learning — Loop Designing how the agent iterates toward goals
ontology — vector search. Each step down the ladder Engineering
can drop Al accuracy by one to several orders of
magnitude.
‘/ Engineering discipline: Avoid over-reliance on Harr-less _ Ensuring agents operate reliably, safely, and at
complex LLM frameworks. Write custom code for Engineering  scale
fine-grained LLM control
Graoh Structuring relationships among knowledge,
Eng?neering tools, and agents so they can reason and

navigate effectively
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SP Expertise

~1 Business 2> Technical
~SP understand the v'"Write custom code for fine-
document/data/code from grained LLM control

protocol to submission v'SAS to R auto translation

v SP is data/code/Spec/detail- v'Model Fine-tuning
oriented
v'Web App Development
v SP understand the industry v'Databricks Platform
standards

cdisc
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WeChat

LinkedIn
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