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Accelerating Clinical Development with Trusted Copilots
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Reimagining the Clinical Data Scientist Role:

Future-Proofing Skills and Partnerships

1. How our role may 2. Tool transformation - 3. Closer integration
PhUSE SDE Focus evolve and future skills practical examples of with statisticians and

in demand Al-assisted clinical, regulatory and
Reimagining the clinical data scientist programming technology teams in

role means embracing a future where

technical excellence, strategic thinking more agile and digital

and cross-functional collaboration ' environments
converge to create greater scientific

and operational impact. As

technological acceleration reshapes

the clinical development landscape,

our role evolves from traditional
programming to orchestrating
intelligent, end-to-end data
ecosystems. Future-proofing our skills
requires combining expertise in
analytics, data standards and quality
with new capabilities offered by state-
of-the-art technologies.

sas.com
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1. How our role may evolve and future skills in demand

How much intelligence isin Al ?

1. Alis "just retrieval"

* Aldoesnotunderstand
information the way humans do.

* [|thas no consciousness, self-
awareness, desires, or
intentions.

* Everythingit produces is
ultimately derived from patterns
found in training data.

* When connected to RAG*
systems, it is effectively a very
sophisticated search-and-
summarization engine.

2. Al shows genuine
intelligence

* Intelligence does not necessarily

require consciousness.

Humans are also heavily pattern

learners.

* Modern Al can perform tasks it
was never explicitly programmed
to do.

* Itcanreason across multiple
sources, write software, solve
novel problems, and explain
concepts in ways that look
remarkably similar to human
reasoning.

3. The middle ground

Current Al exhibits some
components of intelligence, but
not human-like understanding.
A modern LLM is like an
extremely well-read assistant
that has absorbed patterns
from vast amounts of text and
can synthesize them into new
responses

The validity of any Al-generated
conclusion must be reviewed
and confirmed by a qualified
human subject matter expert
with full knowledge of the
relevant context and data.

The conversation is shifting from "Can Al find an answer?" to “Can we trust, validate, and trace how the answer was produced?"

*RAG (Retrieval-Augmented Generation) combines a large language model (LLM) with external knowledge sources, retrieving relevant information at query time to generate more

accurate, contextual, and traceable responses.
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Reimagining the Clinical Data Scientist Role:

Future-Proofing Skills and Partnerships

sas.com

PhUSE SDE Focus

Reimagining the clinical data scientist
role means embracing a future where
technical excellence, strategic thinking
and cross-functional collaboration
converge to create greater scientific
and operational impact. As
technological acceleration reshapes
the clinical development landscape,
our role evolves from traditional
programming to orchestrating
intelligent, end-to-end data
ecosystems. Future-proofing our skills
requires combining expertise in
analytics, data standards and quality
with new capabilities offered by state-
of-the-art technologies.

1. How our role may
evolve and future skills
in demand

SAS believes that the role
of the data scientist will
continue to evolve from
that of a primarily
technical specialistto a
domain-focused subject
matter expert who
leverages Al and
analytics to solve
complex business
challenges within their
field of expertise.

2. Tool transformation -
practical examples of
Al-assisted
programming

3. Closer integration
with statisticians and
clinical, regulatory and
technology teams in
more agile and digital
environments
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2. Tool transformation - practical examples of Al-assisted programming .

SAS Co-Pilot for Code Generation

Generate = Document Explain



2. Tool transformation - practical examples of Al-assisted programming

Your Al assistant for the Data and Al Lifecycle

Prep, Analyze &
Explore Data

Generate
Dashboard Evaluate Models

‘ Optimize Decisions

‘ Check Data

‘ Generate ETL
G

Generate
SAS Code

‘ Generate
Flows Model Pipeline

Development
— ‘ Generate Rules

Model Deployment
and Reporting

Copyright© SAS Institute Inc. Allrights reserved.



Generate SAS Code

From RAW data to final TFLs

1. RAW to SDTM 2 SDTM to ADaM 3. ADaMto TFL
* |Implementation Guide * |Implementation Guide « Implementation Guide
(Previous CDISC Mappings) e Study Design Documents .

Study Design Documents
* Mock-up TFL

RAG (Retrieval-Augmented Generation) combines a large language model (LLM) with external knowledge sources, retrieving

relevant information at query time to generate more accurate, contextual, and traceable responses.
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Clinical Data
Transformation

Select source data
from Clinical
Acceleration
Repository select the
dataset(s) you'd like to
map

Copyright © SAS Institute Inc. All rights reserved.
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al Data Transformation

New SDTM Mapping

@ 1. SDTM Mapping Details

@ 2. Select Source Files

3. Select Target Metadata

Select Source Files

Repository
> B dataverse

> B3I Nicardipine

> £3Oncology_Study

> BISDTM Sample

v BIXMB111
B ab.sas7bdat
@ ae.sas7bdat
[@ ae_comments.sas7bdat
[ altformats.txt
[ be.sas7bdat
[ bc_comments.sas7bdat
[ bp.sas7bdat
@ cm.sas7bdat
[® cm_comments.sas7bdat
@ codeae.sas7bdat
[@ codeae_smq.sas7bdat
[ codebc.sas7bdat
[ codebc_smaq.sas7bdat
@ codecm.sas7bdat
@ davidgaribay.sas7bdat

[ davidmgrefactor-dm.sas7bdat

[@ dm.sas7bdat
[ ds.sas7bdat

I

Raw to SDTM

Selected Files
0 | wame
(] ‘ dm.sas7bdat
i o ‘ ae.sas7bdat
O ‘ ae_comments...
(m] ‘ vs.sas7bdat

Drag source files here. Su

19 start over

pported file types are: TXT,

HTML, JSON, XLSX, SAS7BDAT, and CSV.

Size

128KB

216 KB

17KB

128 KB

Modified By

SAS Test User...

SAS Test User...

SAS Test User...

SAS Test User...

Modified D...

Mar 26, 2026, ...
Mar 26, 2026, ...
Mar 26, 2026, ...

Mar 26, 2026, ...

< Back Continue >

Version

SAS



Clinical Data
Transformation

Select target data
structure

by selecting
implementation guide
from CDISC importing
previous mapping
specifications or specific
target structure

Copyright © SAS Institute Inc. All rights reserved.

[

< New SDTM Mapping

1. SDTM Mapping Details

4. Review Source Metadata

Upload mapping specifications: @

Domains: *

Raw to SDTM

GSas



Raw to SDTM

ta Transformation - May

< NewSDTM Mapping

@ 1. SDTM Mapping Details

@ 2. Select Source Files

@ 3. Select Target Metadata

@ 4. Review Source Metadata

@ . Generate Mapping

6. Generate Code

Generate Mapping

Domain code:

Target Column Source Data

@ sTuDYID ™

@ DOMAIN Constant

A USUBJID ™

@ CMsEQ M

@ CMSsPID M

@ CMTRT CM_COMMENTS
® CMDECOD Unmapped

® CMCAT Unmapped

@ CMINDC M

StudylD

™

RANDOMNO

RecID
CMSPID

CMTRT

CMINDC

CM_COMMENTS

INDICATION

@ CMROUTE M

CMROUTEC

CM_COMMENTS

CMSTDTC ™

[\ CMENDTC ™

Copyright © SAS Institute Inc. All rights reserved.

ROUTE

CMSTDTC

CMENDTC

+|é +|d +

19 Start over < Back Continue >

Transformation

Direct mapping (rename) from CM.StudylD to
CM.STUDYID

None

Direct mapping (rename) from CM.RANDOMNO to
CM.USUBJID

Direct mapping (rename) from CM.RecID to CM.CMSEQ
Direct mapping (rename) from CM.CMSPID to CM.CMSPID

Direct mapping (rename) from CM_COMMENTS.CMTRT to
CM.CMTRT

None

None

Coalesce CM.CMINDC and CM_COMMENTS.INDICATION
(union or preference order if both present)

Coalesce CM.CMROUTEC and CM_COMMENTS ROUTE
(union or preference order if both present)

Direct mapping (rename) from CM.CMSTDTC to
CM.CMSTDTC; ensure ISO 8601 formatting if needed

Direct mapping (rename) from CM.CMENDTC to
CM.CMENDTC; ensure ISO 8601 formatting if needed

Clinical Data
Transformation

Run Agent

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

SAasS



aw to SDTM Clinical Data
Transformation

| ® .
< New SDTM Mapping < Back SAS Viya Copilot H  x
Run the code
© 1. SDTM Mapping Details Generate Code
Doma e [Ccem c coe
@ 2. Select Source Files
~ ™
% 3. Select Target Metadata
Code Log
9 4. Review Source Metadata
@ 5. Generate Mapping 56 data SOTM.CM; =
126 if missing(_RAW_CMSTOTC) then CMSTDTC = s
127 else CMSTDTC = strip(put(_RAN_CMSTDTC, 19.)); o
6/ Gensrete Cada 128 drop _RAW_CMSTDTC;
129
138 /* --- CMENDTC: Num -> ISO 8601 char using e86@1dt19. format --- */
131 if missing(_RAN_CMENDTC) then CMENDTC =
132 else CMENDTC = strip(put(_RAW_CMENDTC, €8601t19.));
133 drop _RAW_CHMENDTC;
134
Y 13s /* Drop extra mapping variables from source datasets */
136 drop
137 StudyId
138 RANDOMNO s . . - . . .
139 RecID
and run It directly within Clinica
181 CHROUTEC
142 INDICATION
143 ROUTE
144 /* All other not mapped columns * L)
145 B
145 run;
147 )
. . .
with Code Assist or Co-Pilot or
Al-generated content. Evaluste accuracy and suitability before use.
»

save to your workspace to begin
work

Copyright © SAS Institute Inc. All rights reserved. ) '



SDTM to ADaM

aaaaaaaaaaaaaaaaaaaaaa

Mapping specifications

PPPPPPP

Clinical Data
Transformation

Select target data structure
by selecting implementation
Guide from CDISC and
importing study design
documents.

Gsas



SDTM to ADaM

‘SAS* Clinical Data Transformation - Map Clinical Data

SAS” Life Science Clinical Data Transformer

< Study One

@ 1. ADaM Mapping Details

LLM used: Gemini 2.5 Pro

@ 2. Select Files

Target domain:

@ 3. Review Source Metadata

Core
@ 4. Select Target Metadata

REQ
@ 5. Suggested Output
6. Generate Mapping

EXP

‘.
PERM

Copyright © SAS Institute Inc. All rights reserved.

Generate Mapping

SAP

13

23

3.4

ADBG ADBS
Source Data
ADBE w
ADBE v
ADBE v

ADCM

SAFFL

SAFFL

SAFFL

~

~

~

ADDV

+

Step-by-Step Logic

il

-

-

|5 Start over < Back Continue >

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 directly via the
Ul

Gsas
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Welcome, sinpan

Project Name: DependencyChanges_small

Support  Partners  AboutUs  SAS Innovate Q

Clinical Data Flow Al Assistant

Estimated Cost: $13.52 s 0 v

al Data Transformation Steps

Convert Raw Data to SDTM standards

Start here as the first step. You can choose fo upload a Study Design document. Once

done press Start next to "ldentify..’ to get SDTM dat

Once satisfied, click Start next to ‘Gel

mapping logic.
i Datasels & SAS code.

ate.." (o produce SDT

Agent Outputs

a SDTM Datasels SDTM Code ADaM Datasels ADaM Code TLF Logic TLF Code

G Lo Lo Loe [ow [os [ Lo Lon Lo [ [ vs Los Lo [ e [ooos L] e s

s 0

Last Run Status: success @

S ek =
T ——
/% EROGRAM: create_sdtm ta.sas “/
| Instructions: e Creates the SDIM Trial Amms (TA) domain from raw data. “/
- v
\dentity SDTM /v mevTs raw.PATIENT INFORMATION, raw.VISIT : E, raw.PROTOCOL DEFINITIONS v/
Datasets: /% ouTRUT: sdtm.Ta “/
- v
\acros Flle No e ehosen /% AUTHOR: Clinical Data Erogrammer AT “/
/* DaTE: 29 March 2026 “/
x “/
Macios /% NOTES: This program adheres to the provided SDTM specifications. v/
instructions e e S
Generate SDTM options nocenter 1s=132 ps=64;
Datasets:
/ “/
state /* Define LIBNAMEs for source Raw data and target SDTM datasets. «/
Y o
libname RAW "/nfsshare/sashls/data/sinpan/Clinical Data Flow AutomationwithIIM BIZOT DEMO/raw-data”;
Libname SDTM "/nfsshare/sashls2/data/sinpan/Clinical Dats Flow Automatiomwithl BIZOT_DEMO/tabulations-sdem';
Extract TLF shells logic
Y .
Upload the TLF shells document, and press Start (o extract TLF shell details. Wnen /% 1) Retrieve STUDYID from PROTOCOL DEFINITIONS (comstant across the study) . v/
content is satistactory, select "Approved" in Status to proceed to the next step. re- et to the study identifier from PROTOCOL DEFINITIONS.STUDY ID. “/
Y Y
- - X proc aql noprint;
TLF Shells: [EXTRY No file choser .
select distinet STUDY ID inte :STUDEID trimmed
£rom RAN.FROTOCOL DEFINITIONS
Insiructions. having STUDY_ID=min (STUDY_ID); o

Copyright © SAS Institute Inc. All rights reserved.

Continue with your
standard operating
process to validate
code and data
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Study Objectives/Endpoints I eW t u y
Primary Objectives (SAP Section 3.1.1): To determine If there is a statistically signficant relationship between .

the change in bofh the ADAS-Cog (11) and CIBIC+ scores, and drug dose; To document the safety profile of I n ea g e

he s

Secondary Objective (SAP Section 3 12) To assess the dose-dependent improvement in behavior based on
the Revised Neuropsychatric Inventory (NP1-X)

Primary Endpoints (SAP Section 3.2 1) Alzheimer's Disease Assessment Scale - Cognitive Subscale (ADAS:
Cog (1)) at Week 24; Video-referenced Chnician's Interview-based impression of Change (CIBIC+) at Week
24

Secondary Endpoints (SAP Section 3 2 2): ADAS-Cog (11) at Weeks 8 and 16; CIBIC+ at Weeks 8 and 16.

E [ ]

Mean Revised Neuropsychiatnc inventory (NP1-X) from Week 4 1o Week 24

Y
Satety Endponts (SAP Section 3.2 2) Adverse even (wegnt_standing and supine biood
prossure. heart rate) Laboratory evakuatons
Other Safety Endpoints (SAP Secton 11 2) Time o first dermatologcal event. which wil be analyzed using
Kaptan Mowr methods
Graph Node Legend

» Study Lineage

SDTM Datase

B RAW Dataset

Graph Edge Legend
Source

Requires

Sas
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RAG:
The Enterprise Game-Changer

Retrieval-Augmented Generation

= search + generate
so outputs are grounded in your
enterprise knowledge base

Why RAG matters to users:

Factuality & Trust Freshness

Model cites the source; Pulls latest policies/specs

reduces hallucinations at answer time—no
retraining

Copyright © SAS Institute Inc. All rights reserved.

< I
RAG: @

LLM +
User questions Enterprise Context-aware
KB responses
Governance Flexible
Keeps enterprise access Not locked to a specific Al
controls & auditing in the model
loop

Gsas



PhUSE SDE Focus

Reimagining the clinical data scientist
role means embracing a future where
technical excellence, strategic thinking
and cross-functional collaboration
converge to create greater scientific and
operational impact. As technological
acceleration reshapes the clinical

development landscape, our role evolves
from traditional programming to
orchestrating intelligent, end-to-end data
ecosystems. Future-proofing our skills
requires combining expertise in analytics,
data standards and quality with new
capabilities offered by state-of-the-art
technologies.

Copyright © SAS Institute Inc. All rights reserved.

Reimagining the Clinical Data Scientist Role:
Future-Proofing Skills and Partnerships

1. How our role may
evolve and future skills
in demand

SAS believes that the role
of the data scientist will
continue to evolve from
that of a primarily technical
specialist to a domain-
focused subject matter
expert who leverages Al
and analytics to solve
complex business
challenges within their field
of expertise.

2. Tool transformation -
practical examples of
Al-assisted
programming

SAS approaches tool
transformation by
embedding Generative Al
and Retrieval-Augmented
Generation (RAG) directly
into the analytics lifecycle,
enabling users to generate
code, access contextual
knowledge, automate
complex programming
tasks, and accelerate the
path from data to insight
while maintaining
transparency and
governance.

3. Closer integration
with statisticians and
clinical, regulatory and
technology teams in
more agile and digital
environments

Gsas
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3. Closer integration with statisticians and clinical, regulatory and technology

teams in more agile and digital environments:
Future-Proofing Skills and Partnerships

Man... this analyst job
is getting complex!

Q@ Agentic Al running tasks, RAG
querying everything, and multiple
multiple SAS Copilots...

automating and guiding my work...

o b7 )/

I have Generative Al writing reports, CWith *all* this advanced Al )

RAG prompt
(CTEN— )

rol k=

| ceneramive |ff

Draft a wwting text..,
_—

SAS Copilot

Data Insights

e

——
—_—

Does it mean I have an
flexibility in how I actually
do my work anymore?

Is there room for my own
insights, methods, and creativity...

Am I just directing the szmphony...
or am I just following their lead
and rules? = ...or am I just executing a
AL @: 2(p):

rigidly opt

sas.com \ Qg S

® B wd A
Copyright © SAS Institute Inc. All rights reserved. Copyright® SAS Institute Inc. Allrights reserved.



3. Closer integration with statisticians and clinical, regulatory and technology
teams in more agile and digital environments:

Future-Proofing Skills and Partnerships

Prep, Analyze &
Explore Data

Generate
Dashboard Evaluate Models

‘ Optimize Decisions

‘ Check Data

‘ Generate ETL
G

Generate
SAS Code

Generate
Model Pipeline

Flows ‘
— Development
— ‘ Generate Rules

Model Deployment
and Reporting

Pr——— Copyright© SAS Institute Inc. Allrights reserved.



Agents:
The Enterprise Game-Changer

Al Agents = reason + act

so systems don’t just answer — they can
decide and act

Why Agents matter:

Autonomy & Action Personalization
Move from answering to Tailor responses as per
acting — trigger Organizational context

workflows, updates, or
decisions automatically

Copyright © SAS Institute Inc. All rights reserved.

Adaptability

Evaluate results, adjust
strategies and improve
dynamic environments

Q‘ﬁ; TN
Al Agent: \l/

LLM + Tools

|+ Policies Executed Action

Governance

Keeps enterprise access
in controls & auditing in the
loop

Gsas



SAS Viya MCP* Server

Tying it all together

e Connect any Al assistant to SAS by enabling tools such as Microsoft Copilot, Claude, and custom agents to
securely access SAS analytics and decisioning capabilities.

* Expose SAS as a trusted set of Al tools, allowing agents to prepare data, execute SAS code, run models, score
data, and trigger business decisions within governed workflows.

* Bridge external LLMs with enterprise analytics, combining conversational Al with SAS' trusted, explainable, and
validated analytical engines.

* Maintain governance and control through security, auditability, transparency, and human oversight while Al
agents interact with enterprise data and processes.

* Enable interoperable agentic Al architectures, allowing organizations to use their preferred Al models while
leveraging SAS for analytics, decisioning, and operational execution.

* Accelerate the path from insight to action by allowing Al agents to move beyond conversation and directly
interact with SAS data, reports, models, and decision services.

*MCP stands for Model Context Protocol. This is the open standard introduced by Anthropic for connecting Al assistants and agents to external tools, data sources, and

systems. §Sas
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SAS Viya MCP Server

Tying it all together

SAS Viya Copilot

. Prepare .

DEVELOP
MODELS

NoIsio3d

by

SAS Viya MCP Server

* Claude $ X;;g:t VS Code

. Development n
Microsoft ; Agent Mode
Agent Framework € D «it

Copyright © SAS Institute Inc. All rights reserved.
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PhUSE SDE Focus

Reimagining the clinical data scientist
role means embracing a future where
technical excellence, strategic thinking
and cross-functional collaboration
converge to create greater scientific and
operational impact. As technological
acceleration reshapes the clinical

development landscape, our role evolves
from traditional programming to
orchestrating intelligent, end-to-end data
ecosystems. Future-proofing our skills
requires combining expertise in analytics,
data standards and quality with new
capabilities offered by state-of-the-art
technologies.

Reimagining the Clinical Data Scientist Role:
Future-Proofing Skills and Partnerships

1. How our role may
evolve and future skills
in demand

SAS believes that the role
of the data scientist will
continue to evolve from
that of a primarily technical
specialist to a domain-
focused subject matter
expert who leverages Al
and analytics to solve
complex business
challenges within their field
of expertise.

2. Tool transformation -
practical examples of
Al-assisted
programming

SAS approaches tool
transformation by
embedding Generative Al
and Retrieval-Augmented
Generation (RAG) directly
into the analytics lifecycle,
enabling users to generate
code, access contextual
knowledge, automate
complex programming
tasks, and accelerate the
path from data to insight
while maintaining
transparency and
governance.

3. Closer integration
with statisticians and
clinical, regulatory and
technology teams in
more agile and digital
environments

SAS views Agentic Al in Life
Sciences as a trusted,
governed digital
collaborator that augments
scientific and clinical
experts by automating
complex analytical
workflows while ensuring
transparency, traceability,
and regulatory compliance.

Gsas
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N\

Single Day Events & s

BASEL, SWITZERLAND

From Programmer to Al-Enabled Clinical Data Scientist:

Accelerating Clinical Development with Trusted Copilots

Daniel Christen — Advisory Solutions Engineer —
HLS Solutions at SAS

Thank You
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