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Real World Evidence

A Hot topic today...
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Maximize product value beyond efficacy and safety
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Case Study: Maximize Product Value with Real World Evidence
Maria Kubin, VP Bayer — Eye for Pharma Copyright © SAS Institute Inc. All rights reserved.



Real-world data (RWD) and real-world evidence (RWE) are playmg an
increasing role in health care decisions

Y a1\
CDISC Italian User Ne
US FDA

1. Publication and Guidance documents incl. submission

2. Framework for FDA's RWE Program (Dec 2018)

HMA-EMA Joint Big Data Task Force

1. Publications incl. Big Data Steering Group workplan for 2020-21
2. Summary Report (Feb 2019)

National Academies of Science (US)

1. Real-World Evidence Generation and Evaluation of Therapeutics (Workshop 2017)

2. Examining the Impact of Real-World Evidence on Medical Product Development |. Incentives (Feb 2018)

3. Examining the Impact of Real-World Evidence on Medical Product Development |l. Practical Approaches (Jul 2018)

The Academy of Medical Sciences (UK)

1. Real-World Evidence Generation Scoping Roundtable (Jan 2018)

2. Next steps for using real world evidence (May 2018)

Gsas
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https://www.nap.edu/catalog/24685/real-world-evidence-generation-and-evaluation-of-therapeutics-proceedings-of
http://nationalacademies.org/hmd/activities/research/drugforum/2017-SEP-19/proceedings-of-a-workshop-in-brief
http://www.nationalacademies.org/hmd/Activities/Research/DrugForum/2018-MAR-06/proceedings-of-a-workshop-in-brief
https://www.nap.edu/catalog/24685/real-world-evidence-generation-and-evaluation-of-therapeutics-proceedings-of
https://acmedsci.ac.uk/more/events/real-world-evidence-scoping-roundtable
https://acmedsci.ac.uk/more/news/next-steps-for-using-real-world-evidence
https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence
https://www.fda.gov/media/120060/download
https://www.ema.europa.eu/en/about-us/how-we-work/big-data
https://www.ema.europa.eu/en/documents/minutes/hma/ema-joint-task-force-big-data-summary-report_en.pdf

RWE stream @ CDISC EU Interchanges

&)

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

Big Data - Challenges and Opportunities

Moving forward with recommendations from
the HMA-EMA Joint Big Data taskforce

Dr Alison Cave
Principal Scientific Administrator
Pharmacovigilance and Epidemiology Department

CDISC European Exchange May 2019

CDISC lItalian User Network 2020

2019 & 2020

gnostics

Medical Devices / In vitro

CRISCFuropean Interchange May 2019
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BB Road to defining regulatory acceptability

Regulatory acceptability

Data Analytics

Data ShaKing and =
Acces‘s__J"i{

Data Quality
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EUROPEAN MEDICINES AGENCY

Skills and Knowledge
Communication and Engagement



Expanding the Use of Real-World Evidence in Regulatory and Value-
Based Payment Decision-Making for Drugs and Biologics (Aug 2019)

Conclusion

Expanding the Use of Real-
@ World Evidence in Regulatory
and Value-Based Payment
¢ Decision-Making for Drugs
and Biologics

holders
d affordable

Reference: https://bipartisanpolicy.org/report/expanding-the-use-of-realworld-evidence-in-
regulatory-and-value-based-payment-decision-making-for-drugs-and-biologics/

B
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https://bipartisanpolicy.org/report/expanding-the-use-of-realworld-evidence-in-regulatory-and-value-based-payment-decision-making-for-drugs-and-biologics/

How to ensure that novel analytic methods
are fit for decision-making (Oct 2019)

News 02/10/2019

The past decade has seen the increased generation and availability of
new data sources such as real-world evidence, as well as patient-level
data from completed randomised clinical trials. While these data

provide an opportunity to learn more about a medicine’s benefits and

risks, and can complement the main body of evidence coming from
| randomised clinical trials, they will not necessarily translate into
. credible evidence for regulators and other decision-makers in the
absence of adequate statistical methods to extract, analyse, and
interpret them.

In an article published in Clinical Pharmacology & Therapeutics, regulators and academics explain how proper
methodological validation can ensure the credibility of these data sources and allow authorities to rely on them
to draw reliable scientific conclusions. The article is co-signed by a number of EMA staff members, academics

https://www.ema.europa.eu/en/news/how-ensure-novel-analytic-methods-are-fit-decision-making
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https://www.ema.europa.eu/en/news/how-ensure-novel-analytic-methods-are-fit-decision-making

Real World Evidence
PHUSE Paper (Jul 2020)

Using RWE may provide advantages
in cost, cohort sizes and ethical

considerations.

This PHUSE paper attempts to collate all related information
such as sources of RWD (Real-World Data), privacy laws and
use cases in one document which can act as a reference point
for individuals or companies who wish to design, conduct, and
submit studies using RWE (Real-World Evidence).

It includes FDA’s current direction and guidance as of
the date of this publication.

PHUSE RWE Paper
§sas
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https://phusewiki.org/docs/WorkingGroups/Deliverables/PHUSE%20Deliverables%20Jul%202020%20%E2%80%93%20Basic%20Considerations%20for%20the%20Use%20of%20RWE.pdf

Real World Evidence

Examples

Copyright © SAS Institute Inc. All rights reserved.
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Example (Jan,2018)

J&J performed a pragmatic real-world trial, a
randomized trial that used measures that are
collected in clinical practice

S St “_.INVEGA SUSTENNA® (paliperidone palmitate), a
= - once-monthly schizophrenia treatment, is the first and

only antipsychotic to have the U.S. Food and Drug

Administration (FDA) approve the inclusion of real-

INVEGA' S

e n world data in its product labeling”

https://www.jnj.com/media-center/press-releases/landmark-schizophrenia-data-that-brings-hope-in-breaking-the-
cycle-of-hospitalization-and-incarceration-receives-fda-approval-for-inclusion-in-invega-sustenna-paliperidone-
palmitate-label

What's scary, and appealing, about real-world evidence (StatNews 2019)

Reference: “Real World Evidence in Clinical development, life cycle management and/or repurposing”
(Julijana Dukanovic, Andrew Leary — Dr. Regenold GmbH, SAS HLS Exec Forum Basel, 25 June 2019 ) Ssas
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https://www.janssen.com/landmark-schizophrenia-data-bring-hope-breaking-cycle-hospitalization-and-incarceration-receive-fda
https://www.sas.com/sas/events/19/life-science-executive-forum.html
https://www.statnews.com/2019/03/06/whats-scary-and-appealing-about-real-world-evidence/

Example (Apr,2019)

“..The approval is based on RWD from
electronic health records and post-marketing
reports of Ibrance™ in male patients sourced
from three databases: IQVIA Insurance
database, Flatiron Health Breast Cancer ] -
database and the Pfizer global safety database” Ibrance”

{5 (palbociclib)
" capsules

https://www.raps.org/news-and-articles/news-
articles/2019/4/pfizer-uses-ehr-data-to-support-expanded-indicatio

k|

CDISC Italian User Network 2020

Reference: “Real World Evidence in Clinical development, life cycle management and/or repurposing”
(Julijana Dukanovic, Andrew Leary — Dr. Regenold GmbH, SAS HLS Exec Forum Basel, 25 June 2019 )
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https://www.raps.org/news-and-articles/news-articles/2019/4/pfizer-uses-ehr-data-to-support-expanded-indicatio
https://www.sas.com/sas/events/19/life-science-executive-forum.html

Stakeholders and Use Cases
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Synthetic Control Arms

RWo: - Addressing industry disruptions in Clinical Trials
with Real World Data in lieu of COVID19

Sherrine Eid, Stijn Rogiers, Robert Collins

Rusgoviiad - EU Connect 2020 =
The Clinical Data P ,-'\, "
9th-13th November Science Conference - { PAL

Link In Post - PHUSE EU Connect 2020

Copyright © SAS Institute Inc. All rights reserved.
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https://www.linkedin.com/posts/stijnrogiers_probablythebestsasteamever-sashls-clinicaldatascience-activity-6715345772927315968-Fyvv

Real World Evidence
CDISC

CDISC Italiar
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CDISC RWD Connect

Major Activities and Sources of Human Health Data

Research Activities [ Non-research Activities
Involving Human Health Data Involvmg Human Health Data

r than producing gene knowledse) |

Experlmental ‘Observationalﬂ'
Studies _ Studies |

sIUAIRY

Pragmatic
RCT

Case Repart Forms

Real World Data

sadinog eje(

in Focus-o - CDISC RWD Connect

CDISC Standards Today Broad Focus Area

0
Q.

o
0

https://www.cdisc.org/standards/real-world-data

Copyright © SAS Institute Inc. All rights reserved.


https://www.cdisc.org/standards/real-world-data

CDISC Italian User

8

Network 2020

Call for Abstracts (incl. RWE stream)

CDISC EU Interchange 2021

Linked In Post

cdisc eu interchange 2021 (E3C article)

Copyright © SAS Institute Inc. All rights reserved.


https://www.linkedin.com/posts/stijnrogiers_cdisc-eu-interchange-2021-activity-6716452690492239872--_nA
https://www.cdisc.org/newsletter/issue/third-quarter-2020/cdisc-eu-interchange-2021

Real World Evidence

How does SAS support our customers ?

Copyright © SAS Institute Inc. All rights reserved.



Overcome challenges

FIT FOR PURPOSE =~ TRANSPARENCY GOVERNANCE REPRODUCIBILITY
DATA

DATA STANDARDIZATION

Copyright © SAS Institute Inc. All rights reserved.
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Data
Management

SAS® Health

Exploratory
Analyses

Copyright © SAS Institute Inc. All rights reserved.
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Accelerated
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Reporting



SAS® Health

SAS® Health
Solutions

SAS® Life Science Analytics Framework
SAS® Cohort Builder
SAS® Episode Builder
SAS® Data Mapper
SAS® Visual Investigator

SAS® Health
Analytic Insight Modules - AlMs

Payer
Provider
Public Health
Life Sciences

(App Store)

SAS® Analytics

https://www.sas.com/en_us/software/health.html

Copyright © SAS Institute Inc. All rights reserved.
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https://www.sas.com/en_us/software/health.html

SAS® Health — Managing your Data Sources

Jata Sources Projects

B ) (=] ’ 5 ’ o Select one item to see its information

Summary  Profile Framework Menu

i Name: CMS50K
[J I Description:
= || I._‘ Registered:
6 - Date modified: Feb 7, 2020
CMS50K HAF50K 1K HCI3 ICD9 HCI50K Modified by: jomsan
s o Date created: Feb 7, 2020
Created by: jomsan
Member count: 50000
Enrollment:

Observation:

Prescription:

I U I Claims:

- - /sea/wareho
CASLib Path: 9 HAF44_SE
cf03déa2-63
1K CMS ICD9 1K CMS ICD9 test2 try800k 2
% i S es ry: : ) Data source ID: 3074446b89

Copyright © SAS Institute Inc. All rights reserved.



SAS CDISC Italian User Network 2020

Data sources < t k % Administration
Member count

Enroliment @ ( Cohorts

) Analysis Variables
Observation
[8 Expression Manager
Prescription

Claims SAS Resources

Bl SAS Health

Distribution Metrics

Distribution By Gender

Distribution By Ethinicity

Distribution By Race

Distribution By Age Group

Copyright © SAS Institute Inc. All rights reserved.



SAS® Health — Collaboration across
departments and user Profiles

&S oo

CDISC Italian User Network 2020
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Summery  Details  Framework Menu

Population Cohorts:
AVCohort
Population 0121 1
UXTest Cohort
Cohort2020
A New Test 1
UX Cohort

priyha1 H arkada122

Test

Index Event Cohorts:
none

projectel

Project0203

SasS

D
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SAS® Health — Building Cohorts in
minutes/hours instead of days/weeks

= SAS® Health - Build Co o 10
Name: TestindexCohort E :

Data source: CMS50K n=50,000
Cohort Count: n=2,004

HOME > PROJECT

Expression Builder

¥ Concepts &Y Index Events Saved Concepts

jol 2 ¥
- BEnmgEriTs Type 2 Diabetes
* Diagnoses - Dx
* Diagnosis Related Groups
P Prescriptions - Rx
* Procedures - Px
P Visits

Copyright © SAS Institute Inc. All rights reserved.



SAS® Health — Analysis on Cohorts of interest

Opioid Complication:

D® O @ Shernebd v

= SASH Visual Analytics - Explare and Visualize Dats

Opioid Complications
Logasic Regression DuchionToa Neursl Network [T — +

—
Copyright © SAS Institute Inc. All rights reserved.
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SAS® Health — Analysis on Cohorts of interest

= 559 Visual Analytics - Explore and Visusias Dsta P® O @ Sheriesd~

Opicid Complications 5 & W

[N—v—

= SAS® Visual Analytics - Explora and Visualize Data

O® QO @ shernekid v
Opioid Complications w & W
Damographc [ v—

Loganc Regression Decision Tree Fovaat Naural Natwork +

Model

CDISC Italian User Network 2020 :).Sas.
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SAS® Health — Meet Regulatory Requirements |ggmmizse
Submit Code and Logs

SAS® Studio

New Options View [ Open @ElSave All

B Tasks « [ Start Page ® * New_Synthea_Prep.sas d * Gradient Boosting.ctk x
=]

& f #Run ®  © Copy to My Tasks

L DATA  OPTIONS  OUTPUT  INFORMATION # Edit

Lo viveusuny
> 8 Optimization and Network Anal... v DATA

> 8 Statistical Process Control PUBLIC.SYNTHEA 100K NTP... ~ [O
> '8 SAS Viya Cloud Analytic Services
> '8 SAS Viya Prepare and Explore

> 8 SAS Viya Evaluate and Implem...
> 8 SAS Viya Statistics _ L] validation data
«[8 SAS Viya Machine Learning g [ Test data

* Task code generated by SAS® Studio 5.2
v Partition Data * Generated on '9/4/2@, 4:18 PM'

* Generated by 'robcol’

* Generated on server 'CPOC-Viya-Services'

* Generated on SAS platform 'Linux LIN X64 3.19.0-357.5.1l.e
* Generated on SAS version 'V.©3.85M6P11112019'

* Generated on browser 'Mozilla/5.@ (Windows NT 18.0; Win&4
* Generated on web client 'https://sashlslab.eastus.cloudap
%

Input data contains training data. Include:

WoONOW R WNR

o
[

> 8 Automated Machine Learning v ROLES

-
N

> 8 Unsupervised Learning

-
w

v Target

-
'S

48 Supervised Learning ods noproctitle;

3 Neural Network © Use a nominal target

B
o wn

proc gradboost data=PUBLIC.SYNTHEA_186K_NTPROBNP;
target VALUE_N / level=nominal;
input DATE / level=interval;

run;

s, Forest

B
w N

s Gradient Boosting

.
o

[ Factorization Machine Task Cansale (0)

Support Vector Machine No items

%> Bayesian Network

[N T Y-SR S R |

Gradient Boosting [temp] Line 1 Column 1 B) Recover (19) i Submission (0)

Copyright © SAS Institute Inc. All rights reserved.
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SAS® Health — OPEN platform

O Why GitHub? - Team Enterprise Explore - Marketplace Pricing Search

F Repositories 170

SAS Developer Home
Resources for developers on SAS and open source

Ejl_

{ REST } @ python

Developer.SAS.com and SAS on GitHub

Copyright © SAS Institute Inc. All rights reserved.

Grow your team on GitHub

signin



https://developer.sas.com/home.html
https://developer.sas.com/github-resources.html

Any Questions ?

stijn.rogiers@sas.com

https://www.linkedin.com/in/stijnrogiers/
Twitter @StijnRogiers

SaSsS.com

Copyright © SAS Institute Inc. All rights reserved.
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mailto:stijn.rogiers@sas.com
https://www.linkedin.com/in/stijnrogiers/
https://twitter.com/StijnRogiers

Thank you !

SaSsS.com

SAS
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