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Q Soundarya Palanisamy is a Principal Industry Advisor based in Germany and is part of the
@ Global Health and Life Sciences Practice at SAS. She supports clients by providing guidance on
n ‘ their journey of digital transformation through the usage of Al, analytics and technology. She

specializes in machine learning, text mining and analytical life cycle management enabling her

to unlock insights that optimize processes and spearhead innovation in the healthcare and life
\ sciences domains. Her extensive experience includes a deep understanding of regulatory data
science. She has a bachelor’s degree in computer science from Anna University and a master’s
degree in cognitive science from the University of Freiburg.
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Operationalizing 360i vision
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Accelerated, standards-
driven eCRF design with
prequalified metadata and
controlled terminology,
ensuring data are “SDTM-
ready” by design for the
RAW->SDTM pipeline.

Automated
transformation from RAW
to SDTM, ADaM, and
TLFs with end-to-end
lineage for audit-ready
traceability.
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eCRF Build Automation
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Al Assisted eCRF form Creation
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Study Project Name: Demo

Domographics Orthostatic Vital Signs Vital Signs ~ + Add Form

2 Hide Paleotte

Component Palette

Containers
Single Column Row
Two Column Row
Fields
New Text Input
New Date Field
New Choice Field
Instruction/Comment Block

Integer Field

Matched eCRF Templates

DM_PDF.pdf

Exportto PDF  Exportto JSON = Export to XML

Demographics Layout
Site Number [Free Text Input) Subject Number [Free Text Input]
Birth Date DD MMM YYYY
co (DM XML xm)
Sex Female
Male
Unknown

View Source Reference (DM XML xmi

Undifferentiated

Race

View Source Referance (DM XML xm!
Ethnicity

View (DM XML v

American Indian or Alaska Native

Asian

Black or African American

Native Hawaiian or Other Pacific Islander
White

Not Reported

Unknown

Other

Hispanic or Latino
Not Hispanic or Latino
Not Reported
Unknown
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Assistant Chat

Hello, | am here to help you design eCRF forms for your clinical study. You can ask me to: Suggest questions
and fields based on protocol requirements. Map specific requirements to one or more logical eCRF forms Answer
questions such as: "How many Vital Signs forms do we have?" or "Which forms should capture concomitant
medications?" Please describe what you need or share a protocol requirement - | am ready to assist. How can |
support you today?

For this requirement whal fields should | have in the eCRF form?: "Subject demographic data will be collected at
the Screening visit. This includes date of birth, sex at birth, and race. For subjects enrolled in the United States

ethnicity must also be recorded. If a subject identifies as "Multiracial," all applicable racial categories must be

selected.”
I your req and CDASH Demographics fields from legacyMG forms for
Screening: Birth Date, Sex. Race (multi-select for ial), and Ethnicity gure as US-only). Let me know

if you'd also like an “Specify Other Race” free-text field when “Other” is selected.

Ask assistant.

Estimated Cost: $0.00 Vi

Hide Info ?

Editing: Sex
Label:

Sex

Type:
radio

Possible Field Values (Codelist)

Female

Undifferentinted

Structural Mapping

SDTM_FieldID:
NA

Al Assisted eCRF

Creation
- Prototype

SAS



Clinical Trials eCRF Build Automation

Create New Clinical Study Project

Upload or paste study protocol requirements.
You can either upload your study protocol document (PDF/Word) for automatic extraction, or manually copy-paste the

requirements into the field below.
Once ready, click the "Extract & Map to eCRFs" button to analyze the text and intelligently group related requirements into

Retrieval Settings individual eCRF forms.

Study Details

Study Protocol (File Upload)

‘ File ‘

[ ]
M ap Req u I rem ents to Vital signs will be measured after the subject has been resting in a supine position for at least 5 minutes. Measurements include heart *
C R F rate, respiratory rate, and oral body temperature. For heart rate, if an abnormality is noted, a repeat measurement must be taken
e s after an additional 5 minutes of rest. Subject demographic data will be collected at the Screening visit. This includes date of birth, sex

at birth, and race. For subjects enrclled in the United States, ethnicity must also be recorded. If a subject identifies as 'Multiracial,’ all

U p I'Oad P rOtOCO [l Ot h e r applicable racial categories must be selected. Orthostatic Vital Signs must be assessed at the Screening and Day 1 visits. The
digital documents, OR

copy/paste study
req uireme ﬂtS : Protocol Requirements to eCRF form matc

Requirement

Extract & Map to eCRFs

Create New Clinical Study Project

Study Details Settings *

Study Requirements (O eCRF Form Templates Repository

otrioval Seti (O CDISC BioMedicalConcepts Repository
etrieval Settings
+ Add Row

@ Both

Start New Project

Osas
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Clinical Trials eCRF Build Automation

Study Project Name: Demo

Demographics
? Hide Palotte

Component Palette
Containers

Single Column Row

Two Column Row

Fields
New Text Input
New Date Field
New Choice Field

Instruction/Comment Block

Edit and Export eCRFs

Edit metadata, add/edit ™™
new fields to eCRF form,

export to
PDF/JSON/XML.

Orthostatic Vital Signs

Vital Signs +Add Form

Exportto PDF | Exportto JSON Exportto XML | @

Demographics Layout
Site Number [Free Text Input] Subject Number [Free Text Input]
Birth Date oD MMM YYYY
View Source Relerence (DM XML xml)
Sex Female
Male
Unknown
Undifferentiated

[ View Source Refarance (DM XML xml) ]

Race

View Source Refarance (DM XML xml)

Ethnicity

View Sourceo Reforonce (DM XML xml)

American Indian or Alaska Native

Asian

Black or African American

Native Hawaiian or Other Pacific Islander
White

Not Reported

Unknown

Other

Hispanic or Latino

Not Hispanic or Latino
Not Reported
Unknown

Assistant Chat

Hello, | am here to help you design eCRF forms for your clinical study. You can ask me to: Suggest questions
and fields based on protocol requirements. Map specific requirements to one or more logical eCRF forms Answer
questions such as: "How many Vital Signs forms do we have?" or "Which forms should capture concomitant
medications?* Please describe what you need or share a protocol requirement - | am ready to assist. How can |
support you today?

For this requirement whal fields should | have in the eCRF form?: "Subject demographic data will be collected at
the Screening visit. This includes date of birth, sex at birth, and race. For subjects enrolied in the United States,

ethnicity must also be recorded. If a subject identifies as "Multiracial,' all applicable racial categories must be
selected.”

| analyzed your requirement and extracted CDASH Demographics fields from legacy BLUERGRIG forms for
Screening: Birth Date, Sex. Race (multi-select for multiracial), and Ethnicity (configure as US-only). Let me know
if you'd also like an “Specify Other Race" free-text field when “Other” is selected.

AsK assistant

Estimated Cost: $0.00 /°

| Hide Info ?

@mq: Sex

Label:
Sex
Type:

radio

Possible Field Values (Codelist)

Female
Male
Unknown

Undiﬂmenli_‘:}_ed

»\dd Value

~

NG 111~

Structural Mapping

SDTM_FieldID:
NA
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Introducing SAS Clinical Data Transformation

Osas
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End to End Clinical Data Flow

Clinical Trial / Data Data Statistical\ Clinical Study
Protocol Collection Tabulation Analysis Report

» 8
@RF/ eSource SDTM ADaM / TLFy

Raw data to SDTM format

SDITM to ADaM

Creation of define.xml

Creation of TLFs

Osas
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The Need for Automation

| ®

Manual data mapping Automation can As trials expand globally, the
and coding Improve accuracy and demand for streamlined
Time-consuming reduce burden processes rises

Resource-intensive

Osas
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Features

Auto generate data transformation rules. (Raw -> SDTM -> ADaM)

Investigate documents such as Study Protocols, SAP TLF Shells to generate
mapping specifications.

Data
Mapping

Code
Generation

SAS Code generation with error feedback loop.
Ensure Cyclic dependencies are taken care of when generating datasets.

* Lineage view to track source to target data transformation.
« Source data coverage, missed variables reports.

Traceability

Osas
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A First Look:
Clinical Data Transformation

Osas
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Clinical Data
Transformation

elect source data

rom Clinical Acceleration
epository select the
ataset(s) youd like to ma

Copyright © SAS Institute Inc. All rights reserved.

Raw to SDTM

SASE Clinical Data Transformation - Map Clinical Data

< New SDTM Mapping |5 Start over < Back Continue >
© 1. SDTM Mapping Details Select Source Files
@ 2. Select Source Files Repository

> M dataverse

3. Select Target Metadata > B Nicardipine |

> (3 Oncology_Study

v

> B3 SDTM Sample [

Drag source files here. Supported file types are: TXT,
v XML HTML, JSON, XLSX, SAS7BDAT, and CSV.
[ ab.sas7bdat

2 ae.sas7bdat

[® ae_comments.sas7bdat Selected Files

@ allformats.txt
] Name Size Modified By Modified D... Version
[ bec.sas7bdat
B bc_comments.sas7bdat ] dm.sas7bdat 128 KB SAS Test User... Mar 26, 2026, ... -
) [ bp.sas7bdat 0 ae.sas7bdat 216 KB SAS Test User... Mar 26, 2026, ... -
[® cm.sas7bdat
O ae_comments... 17KB SAS Test User... Mar 26, 2026, ... -
2 em_comments.sas7bdat
B codeae.sas7bdat O vs.sas7bdat 128 KB SAS Test User... Mar 26, 2026, ... -

@ codeae_smq.sas7hdat

[ codebc.sas7bdat

@ codebc_smq.sas7bdat

[ codecm.sas7bdat

@ davidgaribay.sas7bdat

[® davidmgrefactor-dm.sas7bdat
2 dm.sas7bdat

[ ds.sas7bdat

(=N -

»

SAS



Clinical Data

Transformation

Select target data structure

by selecting |G from C
Importing previous ma

DISC
oping

specifications or specif

target structure
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DTM Mapping Details

SDTMIG:*

Upload mapping specifications:

Domains: *

Raw to SDTM
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Raw to SDTM

SAS® Clinical Data Transformation - Map Clinical Data

< New SDTM Mapping | Start over < Back Continue >
© 1. SDTM Mapping Details Generate Mapping
Domain code:
@ 2. Select Source Files
Target Column Source Data Transformation
© 3. Select Target Metadata
© STUDYID ™M M StudylD b + Direct mapping (rename) from CM.StudylID to
CM.STUDYID
© 4. Review Source Metadata
© DOMAIN Constant Vi M. = None
© 5. Generate Mapping A USUBJID M e RANDOMNO X o Direct mapping (rename) from CM.RANDOMNO to
CM.USUBJID
6. Generate Code @ CMSEQ M Y ReclD 5 e g Direct mapping (rename) from CM.RecID to CM.CMSEQ
@ CMSPID cM v CMSPID vi Direct mapping (rename) from CM.CMSPID to CM.CMSPID
© CMTRT CM_COMMENTS Y CMTRT ¥ g Direct mapping (rename) from CM_COMMENTS.CMTRT to
CM.CMTRT
« ® CMDECOD Unmapped i None
® CMCAT Unmapped v None
@ CMINDC cM v CMINDC val b Coalesce CM.CMINDC and CM_COMMENTS.INDICATION
CM_COMMENTS P INDICATION » - (union or preference order if both present)
@ CMROUTE M v CMROUTEC ¥ + Coalesce CM.CMROUTEC and CM_COMMENTS.ROUTE
CM_COMMENTS > ROUTE = -3 (union or preference order if both present)
A CMSTDTC M iof CMSTDTC ¥ + Direct mapping (rename) from CM.CMSTDTC to
CM.CMSTDTC; ensure I1SO 8601 formatting if needed
A CMENDTC cM Y CMENDTC N + Direct mapping (rename) from CM.CMENDTC to
CM.CMENDTC; ensure ISO 8601 formatting if needed

Copyright © SAS Institute Inc. All rights reserved.

Clinical Data
Transformation

Run Agent

to map from source to target
with access to edit mapping
and transformation direct
via the Ul

SAS



Raw to SDTM Clinical Data
Transformation

SAS® Clinical Data Transformation - Map Clinical Data

< New SDTM Mapping & Back SAS Viya Copilot + X

Run the code

© 1. SDTM Mapping Details Generate Code

Domain code: c coe

cM

@ 2. Select Source Files

©® 3. Select Target Metadata

5 Code B Log
© 4. Review Source Metadata _—

@ 5. Generate Mapping 56  data SDTM.CM; = =

126 if missing(_RAW_CMSTDTC) then CMSTDTC = “°;

127 else CMSTDTC = strip(put(_RAW_CMSTDTC, e8601dt19.)); e
6. Generate Code 128 drop _RAW_CMSTDTC;

129

12e /* --- CMENDTC: Num -> ISO 8601 char using e8601dt19. format --- */

131 if missing(_RAW_CMENDTC) then CMENDTC = '‘;

132 else CMENDTC = strip(put(_RAW_CMENDTC, e8601dt19.));

133 drop _RAW_CMENDTC;

rodu ur

9 135 /* Drop extra mapping variables from source datasets */
136 drop

137 StudyID
138 RANDOMNO

s = = and run it directly within

141 CMROUTEC
142 INDICATION
143 ROUTE

144 /* All other not mapped columns */

o inical Data Transtormation,
engage with Code Assist or
Co-Pilot or save to your
workspace to begin work

SAS
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SDTM to ADaM Clinical Data
Transformation

©

Select target data structure
by selecting |G from CDISC
lllllllll and importing study design
documents.
GSsas



SDTM to ADaM

SAS™ Life Science Clinical Data Transformer

< Study One

& 1. ADaM Mapping Details
) 2. Select Files

) 3. Review Source Metadata
© 4. Select Target Metadata
) 5. Suggested Output

6. Generate Mapping

Generate Mapping
LLM used: Gemini 2.5 Pro

Target domain: ADAE ADBE

Core ADaM Variable SAP

REQ M STUDYID 1.3

EXP = DOMAIN 2.3
M

PERM ) USUBJID 3.4

Copyright © SAS Institute Inc. All rights reserved.

ADBG

ADBS

Source Data

ADBE

ADBE

ADBE

v

w

v

ADCM

SAFFL

SAFFL

SAFFL

ADDV

+

|5 Start over < Back Continue >

Step-by-Step Logic .

1. Begin implementing the ADaM logic
by outlining the structure of your
analysis dataset. Identify the
required variables for your analysis
and check their formatting. Next,
perform the necessary
transformations on the raw data to
meet regulatory standards. Lastly,
validate the dataset to ensure it is
accurate and complete before mov...

=

Start by laying out the framework
for your ADaM analysis dataset.
Determine the essential variables
needed for your analysis and verify
their formatting. Then, carry out the
required transformations on the raw
data to comply with regulatory
standards. Finally, validate the
dataset to confirm its accuracy and
completeness before proceeding t...

-

. Begin by establishing the structure
for your ADaM analysis dataset.
Identify the key variables necessary
for your analysis and check their
formatting. Next, perform the

Clinical Data
Transformation

Run Agent

to map from source to target
with access to edit mapping
and transformation direct
via the Ul

SAS
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Welcome, sinpan

Project Name: DependencyChanges_Small

Support

Partners ~ About Us SAS Innovate Q

Clinical Data Flow Al Assistant

Estimated Cost: $13.52 s 0N

Clinical Data Transformation Steps

Convert Raw Data to SDTM standards

Start here as the first step. You can ch ly Design document. Once
done press Start next to 'ldentify.. ts, bies, and mapping logic.
Once satisfied, click next to 'Generate..' fo produce SDTM Datasets & SAS code.

Study Design: No file chosen

Instructions:

Identify SDTM
Datasets:

Macros File: No file chosen

Macros
instructions

Generate SDTM
Datasets:

Extract TLF shells logic

ad the TLF shells document, and press Start to extract TLF she
factory, select "Approved" in s to proceed fo th

il detaiis. When
1ext step.

U

content is S

TLF Shells: No file chosen - .

Instructions:

Agent Outputs

]

Datasets SDTM Code ADaM Datasets ADaM Code TLF Logic TLF Code

G e L Lo oL Lo Lo Lo

s 0

Last Run Status: Success ]

e e skl e e e el ek e ke ke e o ko ke s s ko el ok e e o sk s o ok ok st ok e o ke ek ek -
/* PROGREM: create_sdtm_ta.sas bt
/% DESCRIFTION: Creates the SDTM Trial Zrms (TZ) domain from raw data. =/
P w/
/% INPUT: raw.PATIENT INFOBRMATION, raw.VISIT SCHEDULE, raw.PROTOCOL DEFINITIONS *f
/* OUTPUT: sdtm.TA */
1 b
/% RUTHOR: Clinical Data Programmer AL w/
/* DATE: 2% March 2026 */
A */
/% NOTES: This program adheres tec the provided SDTM specificaticons. w/
e e skl e e e el ek e ke ke e o ko ke s s ko el ok e e o sk s o ok ok st ok e o ke ek ek
cptions nocenter 1s=132 ps=a4;
libname BAW "/nfsshare/sashls2/data/sinpan/Clinical Data_ Flow_AutomationwithLIMs/CDISCPILOT_DEMO/raw-data”;
libname SDTM "/nfsshare/sashls2/data/sinpan/Clinical Data Flow AutomationwithLIMs/CDISCPILOT DEMO/tabulations—sdim";
e -/
/% 1) Retrieve STUDYID frcm PROTOCOL_DEFINITIONS (constant acress the study). w“f
- STUDYID: Set to the study identifier from PROTOCCL DEFINITIONS.STUDY ID. *f

_______________________________________________________________________________________________ “f

oc sgl ncprint;

select distinct STUDY_ID inte :STUDYID trimmed

from REW.PROTOCOL DEFINITICNS

L]

having STUDY_ID=min (STUDY_ID);

Copyright © SAS Institute Inc. All rights reserved.
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CDF App - Traceabil

ty

and Data Coverage Reports

Y
Data Mapping Analysis Raw to Data Standards Lineage — -8 - -5 B B B L
o o ot . -—-§-I--N-N-§ - -N-N--N--U--B
Overall Raw Data Coverage
Clear Filter (0 selected) [Seal -— Bl -— S — IS — B — B -— | ﬂ_ﬂ [-—
T, H ]
Filter SDTM Datasets -
92 6% Clear Filter (0 selected)
Graph Legends
@ WMapped @ Unmapped © Raw Dataset
® SDTM Dataset 'ﬂ =
Total Variables: 149 R = == =
Raw Dataset Mapping Details . . =
Dataset Total Vars Mapped Unmapped \‘\. . H =
ADVERSE_EVENTS 23 23 0 N\ =
CONCOMITANT _MEDICATIONS 1 1 0 '
DRUG_ADMINISTRATION 0 = R e
INCLUSION_EXCLUSION 3 0 3
LABORATORY RESULTS 18 18 0 = “’ -
MEDICAL_HISTORY 0 = o
PATIENT_DISPOSITION 1
PATIENT INFORMATION 25 25 0 H = = - - o
PROTOCOL_DEFINITIONS 4 4 0 m
QUESTIONNAIRES 12 12 0
STUDY_SCHEDULE 10 6 = = ) .
VISIT_SCHEDULE 9 8 1 = = :
VITAL_SIGNS 1 1 0
SDTM Unmapped Variables s -
Domain Variables (Rule: Not in Raw) =__ <~ ———
AEACNDEV, AEACNOTH, AEBDSYCD, AELLTCD, AELOC, AEPATT, AEPTCD, . . —
AE - R — =
AESQCCD < _—
CM  CMDOSFRM e N = B
DM ACTARMUD S 7 > SaS
| ¥ Carary ) S AT Sy T AT ' “""\_‘ _;/ © @
copyrignt ©O S nstitute Tnc. ATl rIignts reserved.




CDF App - Traceability and Data Coverage Reports

Details

Study Name: Safety and Efficacy of the Xanomeline Transdermal Therapeutic System (TTS)

Study Objectives:

Primary Objective 1 (Efficacy): To determine if there is a statistically significant relationship
between the change in both the ADAS-Cog (11) and CIBIC+ scores, and drug dose. (SAP
Section 3.1.1: "To determine if there is a statistically significant relationship ... between the
change in both the ADAS-Cog (11) and CIBIC+ scores, and drug dose')

Primary Objective 2 (Safety): To document the safety profile of the xanomeline TTS. (SAP
Section 3.1.1: "To document the safety profile of the xanomeline TTS.")

TFL Tables 18-19...
Secondary Obijective (Efficacy): To assess the dose-dependent improvement in behavior,

indicated by improved scores on the Revised Neuropsychiatric Inventory (NPI-X). (SAP Section
3.1.2: "To assess the dose-dependent improvement in behavior.")

Primary Endpoint 1: Alzheimer's Disease Assessment Scale - Cognitive Subscale, total of 11 TF._TBHT_E 20-25... Figure 1: Time to ...

items [ADAS-Cog (11)] at Week 24. (SAP Section 3.2.1) X
Node:

TFL Tables 20-25: Laboratory Results
Primary Endpoint 2: Video-referenced Clinician's Interview-based Impression of Change Y

(CIBIC+) at Week 24. (SAP Section 3.2.1) Type:

Requirement
Secondary Endpoint 1: ADAS-Cog (11) at Weeks 8 and 16. (SAP Section 3.2.2)

Secondary Endpoint 2: CIBIC+ at Weeks 8 and 16. (SAP Section 3.2.2)

Secondary Endpoint 3: Mean Revised Neuropsychiatric Inventory (NPI-X) from Week 4 to Week
24. (SAP Section 3.2.2)

Safety Endpoints: Adverse events, vital signs (weight, blood pressure, heart rate), and laboratory
evaluations. (SAP Section 3.2.2)

Graph Node Legend

. Requirement as specified in SAP or TFL
ADaM Dataset
SDTM Dataset

. RAW Dataset

Graph Edge Legend
= Source

- Requires

Copyright © SAS Institute Inc. All rights reserved.




Raw data to SDTM format

@ SDTM to ADaM

Q Creation of define.xml

Clinical Trials

Q Creation of TLFs

Workflow Vision
Clinical Trial Data Data Statistical Clinical Study
Protocol Collection Tabulation Analysis Report

eCRF / eSource SDTM

ADaM / TLFs

Gsas
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Key Features
/Advantages

Importance of Human in the loop
- Regeneration - after expert input?

Governance

Context engineering - importance
of input files

Semantic Chunking

Curated Prompt quality

Gsas



Frankfurt - 21. Mai
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Question and Answers

For any questions contact:
soundarya.palanisamy(@sas.com

SAS

2
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