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Workshop Agenda

. 12:30pm Welcome and Overview
. 12:35pm Virtual Opening Remarks from FDA Commissioner

. 12:45pm Overview of FDA’s RWE Program

. 1:10pm RWE Future Directions

. 1:15pm Fireside Chat with FDA

. 1:35pm Break

. 1:50pm Session 1: Opportunities and Challenges When using Real-World Data
. 3:00pm Break

. 3:15pm Session 2: Methodological Considerations for RWE

e  4:25pm Closing Remarks

. 4:30pm Adjournment
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Disclaimer

* This presentation reflects the views of the author and should not

be construed to represent FDA’s views or policies

* No conflicts of interest exist regarding this presentation

* Mention of a commercial product should not be considered to
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Outline of Presentation

* Historical overview

* Evolution of FDA’s Real-World Evidence (RWE) Program:
- guidance documents
- demonstration projects
- external engagement
- internal agency processes (including ‘PDUFA’)
- selected examples

* Looking forward



Outline of Presentation

* Historical overview



Hierarchies of Study Design — Circa 1990

Strength of Evidence

Strongest

Systematic
reviews of RCTs

RCTs

Other controlled
clinical trials

Observational studies
(cohort and case control)

/

Comment: Overly simplistic hierarchies

of research design evolved in the 1990s,

designating randomized controlled trials
(RCTs) as “gold standard” and suggesting
non-randomized study designs are not

trustworthy

Case studies, anecdote, bench
studies and personal opinion
Weakest

Adapted from Greenhalgh, Wiley-Blackwell (2010)



Selected Publications — 1990s

Evidence-Based Medicine

“It is now accepted that virtually no drug can enter clinical practice without a
demonstration of its efficacy in clinical trials.”

2420 JAMA, November 4, 1992—Vol 268, No. 17

Developing Improved Observational Methods for
Evaluating Therapeutic Effectiveness

“[...] an observational cohort method based on the design principles and patient
assembly procedures of a randomized clinical trial closely approximates the
results of the experimental trial”

630 November 1990 The American Journal of Medicine Volume 89



Selected Publications — 2000s

RANDOMIZED TRIALS OR
OBSERVATIONAL TRIBULATIONS?

Editorial in New Engl J Med (2000): “Only randomized treatment assighment can
provide a reliably unbiased estimate of treatment effects.”

Volume 342 Number 25 - 1907

RANDOMIZED, CONTROLLED TRIALS, OBSERVATIONAL STUDIES,
AND THE HIERARCHY OF RESEARCH DESIGNS

“The results of well-designed observational studies (with either a cohort or a case—
control design) do not systematically overestimate the magnitude of the effects of
treatment as compared with those in randomized, controlled trials on the same topic.”

(N Engl J Med 2000;342:1887-92.)



Selected Publications — 2020s

The Magic of Randomization versus the Myth
of Real-World Evidence

“However, because of the potential biases inherent in observational studies,
such studies cannot generally be trusted [...]”

N ENGL ) MED 382;7 NEJM.ORG FEBRUARY 13, 2020

Target Trial Emulation
A Framework for Causal Inference From Observational Data

“The goal of target trial emulation is to avoid making fundamental errors
that can result in erroneous causal conclusions.”

2446 JAMA December27 2022 Volume 328, Number 24



Example — Hormone Replacement Therapy (HRT)

The HRT controversy: observational studies and RCTs fall in line

“For randomised trials, [the start of HRT] is the natural analysis because
therapy starts at randomisation...the first years of hormone replacement
by combined oestrogen-progestin did increase coronary heart disease,
which then waned”

“Most current users [in observational studies] were past the window
wherein coronary heart disease risk was increased [...] when data from the
observational part of the [randomized trial] were re-analysed according to
time since start of therapy, the same pattern emerged of an initial increase
in risk, followed by a decrease”

Lancet 2009;373:1233



Emergence of Real-World Evidence — Summary

Interest in real-world evidence (RWE) can be attributed to:

Improved access to, and rapid analysis of, information in the era of big data

Research showing observational studies can generate results similar to
those of randomized controlled trials (RCTs)

215t Century Cures Act mandating U.S. Food and Drug Administration (FDA)
evaluate the potential use of RWE for medical product approvals

Popularity of “real-world” as a term; other factors, including COVID-19

Note: Confusion exists when using the terms “RWD” and “RWE,” but most
of the underlying methodology isn’t new

10



Outline of Presentation

* Evolution of FDA’s Real-World Evidence (RWE) Program:
- guidance documents
- demonstration projects
- external engagement
- internal agency processes (including Prescription Drug
User Fee Act, or PDUFA)
- selected examples
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21st Century Cures of 2016 — ‘Mandates Met’

* FDA established a program to evaluate the potential use of real-world
evidence (RWE) to:

o Support a new indication for a drug approved under section 505(c)

o Satisfy post-approval study requirements

* Draft framework issued in 2018:

o Describe sources of data, challenges, opportunities, etc.
* Draft guidance for industry issued 2021-2024

* Note: Standard for substantial evidence to approve drug & biologics
unchanged

https://www.fda.gov/science-research/real-world-evidence/center-biologics-evaluation-and-research-
center-drug-evaluation-and-research-real-world-evidence 12




‘Real-World’ Definitions (2018 FDA Framework)

Real-World Data (RWD) are data relating Real-World Evidence (RWE) is clinical
to patient health status and/or delivery evidence regarding the usage and

of health care routinely collected from a potential benefits/risks of a medical
variety of sources product derived from analysis of RWD

electronic health records (EHRs)
T I TS C i designs—including but not limited

to randomized trials (e.g., point-

Generated using various study

product and disease registries
— — of-care trials), externall
data from digital health technologies in ) y

non-research setting controlled trials, and

other data sources that can inform on observational studies

health status, such as questionnaires

https://www.fda.gov/media/120060/download

13



When Does RWD Generate RWE?

Real-World Evidence — Where Are We Now?

John Concato, M.D., M.P.H., and Jacqueline Corrigan-Curay, J.D., M.D.

Randomized, Nonrandomized, Nonrandomized,
Interventional Study Interventional Study Noninterventional Study
Traditional randomized trial Trial in clinical practice settings,
using RWD in planning with pragmatic elements Externally controlled trial Observational study
RWD used to assess enrollment Selected outcomes identified using, Single-group trial with Cohort study
criteria and trial feasibility e.g., health records data, claims external control group
data, or data from digital health derived from RWD Case—control study
RWD used to support selection technologies

of trial sites
RCT conducted using, e.g., electronic
case report forms for health records
data or claims data

Generation of RWE

Increasing reliance on RWD

Case—crossover study

Reliance on RWD in Representative Types of Study Design.

RCT denotes randomized, controlled trial; RWD real-world data; and RWE real-world evidence.| N ENGL ] MED 386;18

NEJM.ORG MAY 5, 2022
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FDA RWE Guidance — Drugs & Biologics (as of 2024) FOA
T e Gy | s

EHRs and claims data Data considerations final issued
Registry data Data considerations final issued
Data standards Data submission final issued
Regulatory considerations Applicability of regulations final issued
Externally controlled trials Design considerations draft issued
Non-interventional studies Design considerations draft issued
RCTs in clinical practice settings Design considerations draft issued
Submitting RWE Procedural final issued

https://www.fda.gov/science-research/real-world-evidence/center-biologics-evaluation-and-research-center-
drug-evaluation-and-research-real-world-evidence 15




FDA RWD/RWE Guidance (cont’d)

RWD/RWE
Framework
Implementation

Digital Health
Technologies

Data
Considerations

‘-F-‘
1
1

Regulatory
Considerations

EHRs and Claims Data Standards

Design
Considerations

Submitting
RWE

RCTs in Clinical
Practice Settings

Externally
Controlled Trials

Non-
Interventional
Studies

Draft guidance — published
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When Does RWD Generate RWE? — revisited

Real-World Evidence — Where Are We Now?

John Concato, M.D., M.P.H., and Jacqueline Corrigan-Curay, J.D., M.D.

Randomized, Nonrandomized, Nonrandomized,
Interventional Study Interventional Study Noninterventional Study
Traditional randomized trial Trial in clinical practice settings,
using RWD in planning with pragmatic elements Externally controlled trial Observational study
RWD used to assess enrollment Single-group trial with Cohort study
criteria and trial feasibility
arr-flic Non-
) RCTs in Clinical Externally A
RWD gsed_to support selection Practice Settings Controlled Trials Interven-tlonal
of trial sites Studies

case report forms for health records
data or claims data

Generation of RWE

Increasing reliance on RWD

Reliance on RWD in Representative Types of Study Design.

RCT denotes randomized, controlled trial; RWD real-world data; and RWE real-world evidence.| N ENGL ] MED 386;18 NEJM.ORG MAY 5, 2022
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Demonstration Projects — Overview

evidence in regulatory decision-making, using various funding mechanisms:

FDA supports projects evaluating real-world data to generate real-world

e UO1 Cooperative Agreements; Broad Agency Announcements (BAAs)
 Centers of Excellence in Regulatory Science and Innovation (CERSIs)

* Interagency Agreements; Sentinel & FDA-Catalyst initiatives

FDA Broad Agency . E (
Announcement >

Sentinel

18



Demonstration Projects — Categories & Examples

O
—0-
EHE e
[
Data Study Design Tools

Evaluation of unstructured * ‘RCT-DUPLICATE’ trial * Targeted learning for
EHR data (‘TRUST’ project) emulations causal effect estimation
‘OneSource’ project to  Statistical approaches * Evaluation of confounded
improve quality of EHR data for trial designs w/ treatment effects

‘hybrid’ control arms

https://www.fda.gov/science-research/real-world-evidence/center-biologics-evaluation-and-
research-center-drug-evaluation-and-research-real-world-evidence#Demonstration%20Projects 19




‘Design’ Publication — RCT-DUPLICATE

JAMA | Original Investigation

Emulation of Randomized Clinical Trials With
Nonrandomized Database Analyses
Results of 32 Clinical Trials

Shirley V. Wang, PhD, ScM; Sebastian Schneeweiss, MD, ScD; and the RCT-DUPLICATE Initiative

CONCLUSIONS AND RELEVANCE Real-world evidence studies can reach similar conclusions as
RCTs when design and measurements can be closely emulated, but this may be difficult to
achieve. Concordance in results varied depending on the agreement metric. Emulation

differences, chance, and residual confounding can contribute to divergence in results and
are difficult to disentangle.

JAMA April 25,2023 Volume 329, Number 16

20



Selected FDA Publications

e 2019: The US FDA’s Real-World Evidence Framework: A Commitment for
Engagement and Transparency on Real-World Evidence

¢ 2020: Randomized, Observational, Interventional, and Real-World — What’s in
a Name?

e 2021: FDA approves New Use of Transplant Drug Based on RWE
e 2022: Real-World Evidence — Where Are We Now?

¢ 2023: Use of Real-World Evidence in Neuroscience-Related New Drug and
Biologics License Applications for Novel Therapeutics

e 2024: When Can Real-World Data Generate Real-World Evidence?

See citations at: https://www.fda.gov/science-research/real-world-evidence/center-biologics-evaluation-
and-research-center-drug-evaluation-and-research-real-world-evidence#fRepresentative%20Publications

21



External Collaborations — Examples

harmonisation for better health

)’ ICH

INTERNATIONAL COUNCIL FOR HARMONISATION OF TECENICAL
REQUIREMENTS FOR PHARMACEUTICALS FOR HUMAN USE

ICH HARMONISED GUIDELINE

General Principles on Plan, Design and Analysis of
Pharmacoepidemiological Studies That Utilize Real-World
Data for Safety Assessment of Medicines

Mi4

Draft version
Endorsed on 21 May 2024
Currently under public consultation

WK =

EUROPEAN MEDICINES AGENCY

MEDICINES HEALTH

15 April 2024
EMA/CHMP/150527/2024
Committee for Human Medicine Products (CHMP)

Reflection paper on use of real-world data in non-
interventional studies to generate real-world evidence

Draft

22



New Indication for Prograf® Based on RWE

FDA approves new use of transplant drug
based on real-world evidence

f Share | X Post | in Linkedin | &% Email | & Print

* Prograf® (tacrolimus) approved for prophylaxis of organ rejection in patients
receiving liver transplants in 1994 (later for kidney & heart) based on evidence
from RCTs; drug used widely in clinical care

* RCTs not conducted for lung transplant; sponsor (Astellas Pharma US) submitted
supplemental New Drug Application to FDA with non-interventional study

* Study data and design were evaluated according to FDA standards

» Approval for preventing rejection/death for lung transplant granted July 2021

23



‘Adequate and Well-Controlled’ Prograf Study

Data: US Scientific Registry of Transplant Recipients data on all lung transplants in
US during 1999-2017; data collected w/ standard analysis files

Design: non-interventional (observational) treatment arm, compared to historical
controls; analysis plan and patient-level data provided to FDA

Review: FDA determined this non-interventional study to satisfy the “adequate and
well-controlled” evidentiary standard. Of note, outcomes of organ rejection and
death are virtually certain without therapy, and the dramatic effect of treatment
helps to preclude bias as explanation of results.

https://www.fda.gov/drugs/news-events-human-drugs/fda-approves-new-use-
transplant-drug-based-real-world-evidence

24



New Dosing Regimen for Vimpat® (lacosamide)

Alternate loading dose for initiation of lacosamide treatment in partial onset seizure

for patients 21 month to <17 years of age and in primary generalized tonic-clonic
seizure for patients 24 to <17 years

Characteristics of study that contributed RWE include:

— Primary focus: safety

— Study design: non-interventional (retrospective cohort) study

— RWD source: electronic health records

25



RWE in PDUFA VII (FY 2023-2027)

By December 31, 2022:

FDA will establish an Advancing RWE Program to identify approaches for RWE that meet regulatory requirements;
develop agency processes that promote consistent decision-making; and increase awareness of RWE characteristics
that support regulatory decisions

By June 30, 2024:

FDA will report aggregate data on an annual basis describing submissions to CDER & CBER, including data sources &
study designs used, and types of regulatory requests

By December 31, 2025:

FDA will convene a public workshop or meeting to discuss case studies, focusing on how to generate RWE that meets
regulatory requirements

By December 31, 2026:

FDA will use lessons learned from the Advancing RWE Program to update existing, or generate new, RWE-related
guidance documents

26



Challenges with Use of RWE

Real-world data sources [not fit for use]:
- issues with data reliability or clinical relevance
- missing or “mistimed” data

- problems with capture of endpoint

- need for linkage with other data sources

Design and interpretation of non-randomized studies [are inadequate]:
- residual confounding

- problems with index date (“zero time”)

- use of inappropriate comparator

Conduct of non-randomized studies [doesn’t adhere to regulations]:
- protocol and analysis plan not pre-specified
- lack of access to patient-level data or ability to inspect RWD sources

27



Outline of Presentation

e Historical overview

e Evolution of FDA’s Real-World Evidence (RWE) Program:
- guidance documents
- demonstration projects
- external engagement
- internal agency processes (including ‘PDUFA’)
- selected examples

* Looking forward
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Misconceptions Regarding RWD & RWE

Frequent instances of:

e Misconception #1 — RWD & RWE are new concepts: “In reality, sources of data and
types of study design haven’t fundamentally changed, but electronic access to more
detailed clinical data is evolving & the data are becoming more relevant and reliable”

e Misconception #2 — A simple dichotomy of randomized trials vs. observational studies
exists: “In reality, clinical trials are defined by assignment of treatment according to
an investigational protocol, and single-arm trials face challenges similar to those
in observational studies in determining whether difference in clinical outcomes
(compared to an external control group) represent actual treatment effects”

N ENGL ) MED 386,18 NEJM.ORG MAY 5, 2022

29



Summary

¢ In addition to the randomized trial paradigm, availability of big
data and passage of 21st Century Cures Act reflect & contributed
to emergence of “real-world evidence”

e FDA’'s RWE Program is advancing as outlined in the 2018
Framework for FDA’s Real-World Evidence Program, including
guidance and demonstration projects

e Whether based on clinical trials or observational studies, and with
or without real-world data, FDA approves drugs and biological
products using existing evidentiary standards

30



Looking Forward

Closing paragraph from 2022 NEJM article:

¢ “The FDA remains committed to robust policy development aligned with
the 21st Century Cures Act while maintaining evidentiary standards in
honoring our obligation to protect and promote public health. Focusing on
the distinction between interventional studies and noninterventional studies
can help researchers, sponsors, and regulators better understand and
describe relevant methodologic issues. Gaining more experience, including
conduct of rigorous noninterventional studies, will help to advance drug
development.”

N ENGL ) MED 386,18 NEJM.ORG MAY 5, 2022

31



Acknowledgments

* Jacqueline Corrigan-Curay, M. Khair ElZarrad, Karen Hicks; Marie Bradley,
Tala Fakhouri, Greg Fernandez, Kayla Garvin, Gabriel Innes, Kristen
Miller, Dianne Paraoan, Motiur Rahman, Leonard Sacks, Kimberly Smith,
Rachel Thompson

 Colleagues in:

- CDER Offices of Medical Policy, New Drugs, Surveillance &
Epidemiology, Biostatistics, Regulatory Policy, Scientific Investigations,
Strategic Programs, Translational Sciences

- Center for Biologics Evaluation & Research; Oncology Center of
Excellence; Center for Devices & Radiological Health

- Office of the Commissioner

32



Thank you

of Health and Human 5e
minis!ratic-n

g, Department
Food and Drug Ad

cder-rwe@fda.hhs.gov




RWE Future Directions

Jacqueline Corrigan-Curay

U.S. Food and Drug Administration

MARGOLIS INSTITUTE for

Health Policy

Duke




2y U.S. FOOD & DRUG

ADMINISTRATION

Optimizing the Use of Real-World Evidence in Regulatory Decision
Making for Drugs and Biological Products—Looking Forward

FDA-CDER & Real-World Evidence

December 12, 2024

Jacqueline Corrigan-Curay, JD, MD

Principal Deputy Center Director
Center for Drug Evaluation and Research



o2y U.S. FOOD & DRUG

ADMINISTRATION

Today, we are announcing the launch of the...

CDER Center for Real-World Evidence
Innovation (CCRI)



Reasons for a New Innovation Center

* The volume and complexity of regulatory submissions involving real-word data
(RWD) are increasing, as is the use of emerging technologies (such as artificial
intelligence and digital health tools) to collect, organize, and analyze RWD

e Evidence generation to support regulatory decision-making is enhanced by
appropriate use of RWD—but to realize the full potential of RWD, CDER would
benefit from a more centralized structure to help define strategic objectives,
promote consistent scientific review and knowledge management, coordinate
research goals, and engage the external real-world evidence (RWE) ecosystem

e To promote efficiency and consistency, CDER leadership & the Office of Medical
Policy are launching the CDER Center for Real-World Evidence Innovation



Vision & Mission of CCRI

Vision

CCRI will optimize the use of RWD when used to inform
the effectiveness and safety of drugs and biological products

Mission

CCRI will advance the evaluation of RWD by addressing gaps in
regulatory science and policy related to RWE and by communicating
CDER’s priorities regarding using RWE in support of pre- and post-
market regulatory decision-making in CDER



Guiding Principles

e Develop and implement a strategic plan for the RWE Program that will:

o advance appropriate use of RWD to generate RWE that meets regulatory
standards regarding the effectiveness and safety of medical products

o promote inter-office communication and consistent approaches to
RWD/RWE

o promote collaboration w/ other FDA centers on cross-center activities and
policies involving RWD & RWE

o optimize engagement between CDER and external parties



Focus of CCRI Activities

1) Scientific Review and Policy
e Engagement of center staff in submissions containing RWE
e New/revised guidance on relevant topics

2) Coordinated Outreach and Engagement
e Workshops/symposia/communications
e Meetings with external interested parties

3) Research Initiatives
e Research portfolio focused on regulatory science; dissemination of lessons
learned

4) Knowledge Management
e Centralized repository
e |nternal training




Governance Structure for CCRI

CDER Principal
Dep. Director

Advisory Board ------ CCRI Director

Outreach & Research Knowledge
Engagement Initiatives Management

Review & Policy

Specific details regarding structure, resources, & support to be finalized



We Want to Hear from You!

Docket No. FDA-2024-N-5057

Announced public workshop and opened docket for comments

FDA seeks input on:
— Critical issues

— Research priorities
— Guidance topics

— Public engagement

« Comment period ends 1/13/2025

https://www.federalregister.gov/documents/2024/11/13/2024-26297/public-workshop-on-optimizing-the-use-of-real-world-evidence-in-regulatory-decision-making-for-drugs
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Fireside Chat with FDA

Moderator:  Gerrit Hamre, Duke-Margolis Institute for Health Policy
Speakers: John Concato, U.S. Food and Drug Administration

Jacqueline Corrigan-Curay, U.S. Food and Drug Administration
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CDER Center for
Real-World Evidence

Innovation (CCRI)
Break

The workshop will resume at 1:50 p.m. ET
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Real-World Data
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Session 1: Opportunities and Challenges When using Real-World
Data

Moderator: Rachele-Hendricks Sturrup, Duke-Margolis Institute for Health Policy
Speakers: Tala Fakhouri, U.S. Food and Drug Administration
Donna Rivera, U.S. Food and Drug Administration
Julia Luan, Astrazeneca
Nicole Mahoney, Novartis

Dan Riskin, Verantos

Join at

slido.com
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CDER Center for
Real-World Evidence

Innovation (CCRI)
Break

The workshop will resume at 3:15 p.m. ET

Duke
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Session 2:
Methodological Considerations for RWE
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Session 2: Methodological Considerations for RWE

Moderator:

Panelists:

Trevan Locke, Duke-Margolis Institute for Health Policy
Jenni Li, U.S. Food and Drug Administration
Yun Lu, U.S. Food and Drug Administration
Simon Dagenais, Pfizer Inc.

Stefan James, Uppsala Clinical Research Center

Sebastian Schneeweiss, Harvard University

Joinat |

slido.com
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Subscribe to get CCRI updates.

CDER Center for
Real-World Evidence
Innovation (CCRI)

Closing Remarks

Jacqueline Corrigan-Curay

U.S. Food and Drug Administration
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Thank Youl!

Contact Us

healthpolicy.duke.edu

Subscribe to our monthly newsletter
at dukemargolis@duke.edu

1201 Pennsylvania Avenue, NW,
Suite 500 « Washington, DC 20004

DC office: 202-621-2800
Durham office: 919-419-
2504

Follow Us

0 DukeMargolis

@ @dukemargolis
@ @DukeMargolis

You Duke Margolis
g
Duke-Margolis Institute
For Health Policy

MARGOLIS INSTITUTE for

Health Policy

Duke
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