Where Are My Agents? Automating
Cohort Building with a Dynamic Cohort
Builder

Sherrine Eid, Mary Dolegowski, Sundaresh Sankaran

PhUSE US Connect 2026

SAS

2

Copyright © SAS Institute Inc. All rights reserved.



The AIM

rope

ly anc

accurately deftining patient

cohor

S to a

Tect validity and reliability

Copyright © SAS Institute Inc. All rights reserved.

Osas



Epidemiology r—

Disease Medical Affairs

Mechanism Burden of

. o Illness Risk /
Pharmacovigilance Benefit

Drug Post-
. Utilization Authorization .
Regulatory Affairs Safety Studies Comparative Comorbidities

Effectiveness

Outcome
Predictions
rediction Quality of Life Market Access

Economic

. e Trial Model
ragmatic Tria Commercial -

Analytics
L

Trial Optimization

Clinical Operations Preference Sl Commercial
/ Contracting

R&D Patient HTA

Journey

Discover

Data

. PRO ‘ CLAIMS . RX . COA . MORTALITY ‘ mHEALTH
‘ EMR . LABS ‘ REGISTRY ‘ SAFETY . DIGITAL ‘ SOCIAL MEDIA

Copyright © SAS Institute Inc. All rights reserved.



US FDA Regulation and Guidance on RWE

CDER Center for )
Real-World Evidence In December 2024, CDER established

Innovation (CCRI) a hew Center for Real-World Evidence Innovation

Date Published Title

August 2017 Use of Real-World Evidence to Support Regulatory Decision-Making for Medical Devices

July 2018 Use of Electronic Health Records in Clinical Investigations

December 2018 Framework for FDA’s Real-World Evidence Program

September 2021 Assessing Electronic Health Records and Medical Claims Data To Support Regulatory Decision-Making for Drug and Biological Products

October 2021 Data Standards for Drug and Biological Product Submissions Containing Real-World Data

November 2021 Assessing Registries to Support Regulatory Decision-Making for Drug and Biological Products

September 2022 Submitting Documents Utilizing Real-World Data and Real-World Evidence to FDA for Drugs and Biologics

February 2023 Considerations for the Design and Conduct of Externally Controlled Trials for Drug and Biological Products

Considerations for the Use of Real-World Data and Real-World Evidence to Support Regulatory Decision-Making for Drug and Biological
Products

August 2023

Gsas
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https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-real-world-evidence-support-regulatory-decision-making-medical-devices
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-real-world-evidence-support-regulatory-decision-making-medical-devices
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-real-world-evidence-support-regulatory-decision-making-medical-devices
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-real-world-evidence-support-regulatory-decision-making-medical-devices
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-real-world-evidence-support-regulatory-decision-making-medical-devices
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-electronic-health-record-data-clinical-investigations-guidance-industry
https://www.fda.gov/media/120060/download
https://www.fda.gov/media/120060/download
https://www.fda.gov/media/120060/download
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/real-world-data-assessing-electronic-health-records-and-medical-claims-data-support-regulatory
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/real-world-data-assessing-electronic-health-records-and-medical-claims-data-support-regulatory
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/real-world-data-assessing-electronic-health-records-and-medical-claims-data-support-regulatory
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/real-world-data-assessing-electronic-health-records-and-medical-claims-data-support-regulatory
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/data-standards-drug-and-biological-product-submissions-containing-real-world-data
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/data-standards-drug-and-biological-product-submissions-containing-real-world-data
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/data-standards-drug-and-biological-product-submissions-containing-real-world-data
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/real-world-data-assessing-registries-support-regulatory-decision-making-drug-and-biological-products
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/real-world-data-assessing-registries-support-regulatory-decision-making-drug-and-biological-products
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/real-world-data-assessing-registries-support-regulatory-decision-making-drug-and-biological-products
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/submitting-documents-utilizing-real-world-data-and-real-world-evidence-fda-drugs-and-biologics
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/submitting-documents-utilizing-real-world-data-and-real-world-evidence-fda-drugs-and-biologics
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/submitting-documents-utilizing-real-world-data-and-real-world-evidence-fda-drugs-and-biologics
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/submitting-documents-utilizing-real-world-data-and-real-world-evidence-fda-drugs-and-biologics
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/submitting-documents-utilizing-real-world-data-and-real-world-evidence-fda-drugs-and-biologics
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-design-and-conduct-externally-controlled-trials-drug-and-biological-products
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-real-world-data-and-real-world-evidence-support-regulatory-decision-making-drug
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-real-world-data-and-real-world-evidence-support-regulatory-decision-making-drug
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-real-world-data-and-real-world-evidence-support-regulatory-decision-making-drug
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-real-world-data-and-real-world-evidence-support-regulatory-decision-making-drug
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-real-world-data-and-real-world-evidence-support-regulatory-decision-making-drug
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-real-world-data-and-real-world-evidence-support-regulatory-decision-making-drug
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-real-world-data-and-real-world-evidence-support-regulatory-decision-making-drug
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-real-world-data-and-real-world-evidence-support-regulatory-decision-making-drug
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-real-world-data-and-real-world-evidence-support-regulatory-decision-making-drug
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enerating Cohorts

SAS SQL, database, etc.

Custom Steps, Flows

SAS® Health Copilot

H@ proc fedsql sessref = mysession;

SAS

run;

create table or filtered Members as
select CONSISTENT MEMBER_ID

from &rx_data.

where CODE_VALUE in &RX_filter.
UNION

select CONSISTENT MEMBER_ID

from &code_data.

where CODE_VALUE in &code filter.

¥

create table and Filtered Member IDs as
select DISTINCT _RX Members.COMSISTENT MEMBER_ID
from
(select COWSISTENT _MEMBER_ID from &rx_data. wher
as _RX_Members
INNER JOIN
(select COWNSISTENT_MEMBER_ID from &code data. wh
as _Code_Members
OM _RX_Members.CONSISTENT _MEMBER_ID = Code Members.

¥

B> Run =]
Flow Generated Code Submitted Code and Results

—~
IEI

5 \
RWE_SERVICE Period and Hmmary

_CODES Frequency...

Qutput

create table Filtered RX as

select RX.*

from &rx_data as RX

INNER JOIN _and Filtered Member IDs as F

OM RX.CONSISTENT_MEMBER_ID = F.CONSISTENT_MEMBER_ID

¥

create table Filtered Service Code as

select code.*

from &code _data as code

INNER JOIN _and Filtered Member IDs as F

OM code.CONSISTENT MEMBER_ID = F.CONSISTENT_MEMBER_ID

L]

YESTERDAY

List of Patients with Chronic Kidney D

How to trick an LLM

B Lymphoma Treatment Plan

' Female Patients between 18to 45 ye...

Male Patients with Creatinine value g...

Male Patients with Creatinine value g...

Female Patients between 18to 45 ye...

Female Patients between 18 to 45 ye..,

e
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SAS Viya

The SAS® Platform for Life Sciences.
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Building Custom Steps
GUI Designer backed by SAS Code

= Drop-dow...

€3 File or Fol...

& Link

@ List

& Numeric St...
B Option Table
2~ Radio Butt...

[= Section

T Text
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Placeholder text:

v Styles

Indent level: *

0 W ~

> Dependencies

-
% Step4dand5Sstep x +
el Y 5
Designer Prompt Ul Program
E]
Control Library . - Properties: Input Table
Input mtd o,
+ @ i v @
ID:*
[yl
[9 Page 1 Enrollment Table * input_data
Label:
Index Date * Input
Jun 1,2008
o = Required
Coverage Months * [ ] Make control read-only
£ Filter controls 6 Voo ‘
Hide control at
runtime
COMMON Step ID/Name™*
Stepd Default library:
%= Check Box 1 P 1 y
& Color Picker Output Table*
£o Date and T... =2 Default table:

@ Stepdandbstep x  +

@ 0o
Designer Prompt Ul Program
1 /* SAS templated code goes here */
2
3 ©® |proc fedsql sessref = mysession;
4
5 create table _&step_name. as
6 select distinct CONSISTENT_MEMBER_ID, COVERAGE_TYPE_CD
7 from (
8 select e.*
9 from
10 (select * from &enrollment_data.) as e
11 INNER JOIN
12 (select * from &input_data.) as m
13 ON e.CONSISTENT_MEMBER_ID = m.CONSISTENT_MEMBER_ID
14 ) as _step4_base
15 where (enrollment_end_dt - %sysfunc(INPUTN(&index_date., yymmddle.)) >= %eval(&coverage_mc
16 R
17
18 run;
19 quit;
20
21 ©® |data &step_output. (replace=yes partition=(CONSISTENT_MEMBER_ID)) / sessref = mysession;
22 set casuser._&step_name.;
23 by CONSISTENT_MEMBER_ID;
24 attrib test_MED test_DP length=% 1;
25 retain test_MED test_DP;
26 if first.CONSISTENT_MEMBER_ID then call missing(test_MED, test _DP);
27 select (COVERAGE_TYPE_CD);
28 when('MED') test_MED = "Y';
29 when('DP") test_DP = 'Y";
30 otherwise;
31 end;
32 if missing(test_MED) or missing(test_DP) then delete;
33 keep CONSISTENT MEMBER_ID;
34 run;
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Interacting with Custom Steps

Ina flow orinatab

8 Step 4and 5 - PN
oS- Step 4 an m S Stepdand5 x +

Page 1 Node Notes () Refresh " Edit

Index Date * D Run 0 Concel ||f) 6]

Jun 1, 2008
: E @ o = Input*

Step 4 and 5 M4 Coverage Months* CASUSER.M3
b

*
Step ID/Name* Enrollment Table

Step4 RWEBOOK.RWE_ENROLL

Index Date *

Jun 1,2008

Step 4 and 5

Coverage Months*

6

Step ID/Name *

Stepd

Output Table*

CASUSER.M4
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Flows
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Custom Steps

SAS® Studio - Develop Code and Flows

New Options View [ Open

K«
B)  Explorer

G- m :

M3 Geo Visualization T...
3 InfoCatAPI

> 7 Repeatablility

43 RWE - Cohort
OTotalPatient...
Cohort Buildi...
Cohort Flow.flw
Fllter1OneDi...
Filter2TwoDia...
FlowTest.sas
Input Comoro...
Job Test Step 1
NIH Comorob...
Period and Fr...
Scratchpad.sas
Step0.sas
Step1l.sas
Step2.sas
Step3.sas

Step 3.step
Step4andb.sas
Step 4 and5....
Stepb.sas

O R ORNOMMMPBRIYOOOIORY OO DO O

Step 6.step

Read
" y

(i ) SAS Studio compute context

Let's get to work!

Get started with a new program, flow, or query your data.
[# Program in SAS

P Build a flow

¥ Import data

@ Query data

B) Recover (29)

£+ Submission (0)

H
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Agentic Building
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MCP Tool Server

SAS" Retrieval Agent Manager - Generative Al Tor Enterprise Knowledge Bade Advanced view:
" Dashboard MCP Tool Servers L -]
Sources
Q Seur Name Template Server Status Ping Status
W Collections )
Charts local Charts acuvity (v2) () Starting (@ @ Dizconnected
izl User Eval Tests
Financial RAG tools RAG tools (v2) = Running # Connected
= Retrieval Settings ' .
PKR_MCP_Server PKR_Code_Template (v22) (W] Stopped % Disconnected
& Agents
RWE_MCP AWE_MCP_CodeBase (v5) & Running @ # Connected
1 Automation
Test_Tool_Server Test_Code_Template (v58) (W] Stopped ) Disconnected
B Chat
Financial DB - ram-beta GenAl Toolbox Prebuild (v2) ) Running [ 1 Connected
IT MCP Tools
Finance tools Finance tools (v2) &) Running = Connected
¢  Code Templates
Name Description
» stepQ Given a member table and a desired summary table, output likely SAS code that calculates the total number of distinct pati.

Ghsen 3 member 1able and & Gesired SEMMary
takda, outpat Bkgly SAS code that calculates
the total number of distinc patients based on
COMSISTENT_MEMBER_ID

L
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Accessing the RWE

it SAS*® Retrieval Agent Manager - Generative Al for Enterprise Knowlodge Sase

m
0
&

& T

[~

iT
>

Dashboard
Sources
Collections

User Eval Tests
Retrieval Settings
Agents
Automation

Chat

MCP Tools

Code Templates

<«

Chat

.

Previous Chats

For my RWE_2025 member

For my RWE_2025 member _

For my RWE_2025 member ..

For my RWE_2025 member _

» B B X

o]
®
)
]

Advanced view: @

« RWE_SAS_Code_Agent +

For my RWE_202S5 member table, | want to find out the number of patients.

o Your code is basically correct for counting distinct patients from a CAS table using FedSQL ;. Below are a few minor
clarifications and best-practice tweaks, plus an optional alternative depending on what you want,

Your current code (validated)

/* Step @ - count total patients in database.
RWE data are stored as CAS tables, so FedSQL is required. »/

cas mysession;
caslib _all_ assign;

proc fedsql sessref=mysession;
create table casuser.summary as
select
count{distinct CONSISTENT_MEMBER_ID) as Total_Members
from RWE_2025;
quit;

cas mysession terminate;

This will:

« Start a CAS session

« Query the CAS table RWE_2025

« Count distinct CONSISTENT_MEMBER_ID
« Save the result to casuser. susmary

« Properly terminate the CAS session

Things to double-check
1. CASLIB of RWE_2025

Enter a query..

Al-gencrated queries and resulting data sets may be incorrect. Confirm the query Captures your desired conditions

Copyright © SAS Institute Inc. All rights reserved.
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SAS Studio Flow vs. Conversational Agent + RAM

SAS Studio Flow Agent Conversational Agent + RAM

PROS CONS PROS CONS
Deterministic execution  Rigid execution paths Flexible execution path Hallucination risks
paths Agent decides flow on Need for stronger, explicit
Programs do not deviate ~ Changes need to be hard- case-by-case basis guardrails
from planned flow coded Conversational interface Need to track each
Lineage and governance  SAS/ SQL based paradigms accommodating wide execution path separately
due to status as a SAS for filter - requires range of filters

content “object” conformation to syntax

Gsas
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Visual Analytics
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Visual Analytics Dashboard

-

K Cohort Building Interactions ® S W

i Opened reports (1)

Summary (Option 1) Summary (Option 2) Interactive Filters Top 5 Across Criterion SAS Suggested Example for Triggers

Butterfly

Patient Count by Criteria

Criteria 1

118

118

Criteria 2

Criterie 3

Criteria 4

Criteria 5

Criteria 6

Criteria 7

Start Date Range:

-
Ed Caohort Building Interactions.
Criteria 1 (118) | Criteria2(118) | Criteria3(102) | Criteriad(92) | Criteria5(92) | Criteria4(86) | Criteria7(16)
Butterfly Summary (Option 1) Summary (Option 2) Interactive Filters Top 5 Across Criterion

SAS Suggested

f  Opened reports (1)

Example for Triggers

Select How Many Code Values to View:

Copyright © SAS Institute Inc. All rights reserved.

Sunday, December 6, 2009 to Friday, December 31,2010 7
I " I & |
Sundey, December 30, 2007 Friday, December 31, 2010 1 10
Diagnoses Prescriptions >
Frequency of Code Value
Patient Count Code Valus

1o

99213

00214

36415

99232

85025

E119

o 50 100 150 200 250
Frequency

Unique Member ID Visit Count v State Gender Code Race Code Ethnicity Current Age
iFBC58A7DB7F&BD6F H 60 NY M 1 Non-Hisp 83
-361551E05A4D3C39 56 CA M 1 Non-Hisp 85
741B373A31477CB2 55 IL F 1 Non-Hisp 92
B9E82522367AC589 52 IN F 1 Non-Hisp 58
6FFS5AEB816D32F4F 49 TX M 1 Non-Hisp 63
2889621FCBEE71E1 47 IN F 1 Non-Hisp 12

-
- Cohort Building Interactions @ S @ 9 * i Openedreports(1)
Criteria 1(118) | Criteria2 (118) | Criteria3(102) | Criteriad(92) | Criteria(92) | Criteria6(86) | Criteria7(16)
Butterfly Summary (Option 1) Summary (Option 2) Interactive Filters Top 5 Across Criterion SAS Suggested Example for Triggers
Geo Map of State sized by Patient Count
owtamo
Criteria 5 :
WAsHNGBN onlbin i
= wsom
T & ouama
o wicrican | '
. sam @ el
oo g Toronta
WYOMING . /
i o ®
— gy ®
w g
. P
coronavo -
negox s A ashinton
Patient Count by Gender Code Patient Count by Ethnicity Patient Count by Race Code e o
Patient Count Patient Count. Patient Count. i n. (
ro@sis
i \ - ongpus niiruas L Pt
i e mea meaco ot
e i canoua
iss@siren AL@MA | A
1 () s
s
Cailromia 2
{ 2 CHIAHUA
A connuiLa ( —
e j I \
cautromun - Nazsau
o o TauAuIrRS Y £\
ouRANGS g st © OpenSusetilap
9
.
Gender Code Ethnicity Race Code
B Non-Hisp I Hispanic H1 H2 WOther Patient Count
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Visual Analytics

SASS® Visual Analytics - Explore end Visuslize Q 66 ? M
- Cohort Building Interactions ® . [[M < (* & Openedreports(1)
Butterfly : Summary (Option 1) Summary (Option 2) Interactive Filters Top 5 Across Criterion SAS Suggested Example for Triggers

Patient Count by Criteria

Criteria 1 118 118

Criteria 2 118

118

Criteria 3

Crteria 4

Crtena 5

Cnteria 6

Crteria 7

Osas
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Stay in touch

Sherrine Eid, MPH
SAS Institute, Inc

Mary Dolegowski
SAS Institute, Inc

Sundaresh Sankaran
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