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PHUSE Estimands for RWD/RWE project team
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PHUSE Estimands for RWD/RWE project team (link)

* Co-Leads

— Matt Baldwin, Amgen
— Ksenia Titorenko, ICON
— Paramita Chakraborty, IQVIA
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* Subteam 1 -White Paper Development
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At the Intersection of Estimands and Target Trial Emulation (TTE) for RWE webinar series (link)

 Webinar 1 (Apr 2025): An Introduction to the Estimands and Target Trial Emulation (TTE)
Frameworks

 Webinar 2 (Jun 2025): Estimands in Real-World Evidence Studies

 Webinar 3 (Sep 2025): Choosing the Right Estimand for a Stakeholder

 Webinar 4 (TBD): Biostatistical Considerations When Using RWD and RWE in Clinical
Studies for Regulatory Purposes: A Landscape Assessment

 Webinar 5 (TBD): Applying and Implementing the Estimand and Target Trial Emulation

Frameworks
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Estimands in Real-World Evidence Studies

This webinar will explore the pivotal role of estimands in RWE
studies, bridging the gap between regulatory guidance and practical
implementation. The session will address challenges unique to RWE
settings, such as heterogeneous patient populations, complex
treatment regimens, and the impact of intercurrent events on study
outcomes with a focus on generating RWE that can inform regulatory
decision-making. Through practical examples, case studies, and an
engaging panel discussion featuring domain experts, this session will
highlight best practices for defining estimands that enhance the
interpretability and reliability of RWE findings. Participants will leave
with a systematic approach to estimand definition, empowering them
to conduct RWE studies that are robust, actionable, and aligned with
evolving regulatory standards.

https://advance.hub.phuse.global/wiki/spaces/WEL/pages/13028556
9/Real+World+Evidence+Webinar+Series+2025

ATTENTION - No live Q&A, any questions submitted via the Zoom
chat or Q&A or workinggroups@phuse.global will be answered in a
published Q&A file with the recording and slide decks
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Estimands in Real-World Evidence Studies

Webinar 2 Outline

(4 min) Introduction

(10 min) Dr. Hana Lee, US-FDA

(25 min) Dr. Hongwei Wang, AbbVie

(20 min) Panel Discussion

(1 min) Closing
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ATTENTION - No live Q&A, any questions submitted via the Zoom
chat or Q&A or workinggroups@phuse.global will be answered in a
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Disclaimer

'

This presentation reflects the view of the author and
should not be construed to represent FDA’s views or
policies.

www.fda.gov 2




FDA’s Definition of RWD/E

Real World Data (RWD) are data relating
to patient health status and/or the
delivery of health care routinely collected
from a variety of sources.

electronic health records (EHRs)

claims and billing data

data from product and disease
registries

patient-generated data including

in home-use settings

fata gathered from other sources that
can inform on health status, such as
mobile devices

Real World Evidence (RWE) is the clinical
evidence regarding the usage and
potential benefits or risks of a medical
product derived from analysis of RWD.

Generated using many
different study designs,
including but not limited to,

randomized trials, such as
large simple trials, pragmatic
clinical trials, and
observational studies.




Real-World Evidence — Where Are We Now? FOA

John Concato, M.D., M.P.H., and Jacqueline Corrigan-Curay, J.D., M.D.
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Traditional randomized trial
using RWD in planning

Trial in clinical practice settings,
with pragmatic elements Externally controlled trial Observational study

RWD used to assess enrollment
criteria and trial feasibility

Selected outcomes identified using, Single-group trial with Cohort study

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 Case—crossover study
RCT conducted using, e.g., electronic
case report forms for health records

data or claims data

Generation of RWE
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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




FDA

Nonrandomized vs. Noninterventional Study

Ph idemiol - p— e . .
PDS s S HiSHEE=— « Defining feature of a clinical trial: Whether
COURENTARY | @ il s Investigator assigns treatment according to

Randomized, observational, interventional, and real-world—

What's in a name? an investigational protocol

Jahn Concato &8 Peter Stein. Gerald . Dal Fan, Robert Ball, Jacqueline Corrigan-Curay
First published: 17 September 2020 | https://doi.org/10.1002/pds.5123 | Citations: 18

Full Text@FDA Library
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Interventional Non-Interventional
4 . |
. . | e traditional RCTs : _
KEY POINTS Primary data collection | - e registry-based
« The LL.S. Foed and Drug Administration Is evaluating potential uses of real- for research s decentralized RCTs analyses*
world evidence.derived from real-world data in regulatory decision-making, but | i
terms describing study design are often confusing. ic RCT
- i * pragmatic s : i
= Although commonly invoked, a simple dichotomy of randomized trials vs T i
observational studies is flawed conceptually. sewndarv use of clinical * health records- i
* |mportant considerations include interventional or noninterventional study data * cluster RCTs or claims-based ':

design and primary collection or secondary use of data; additional v ana I?SES*

considerations involve attributes of comparison groups, assessment of causal
determinism for the association of interest, and implications of the terms
prospective or retrospective.

% ¥ p . . :
* Whether planning, conducting, or reporting research, darity in terminology of Non-interventional reﬁeamh dESIEnS mCI_Ude observatlona_l cohort
study designs is needed. and case-control studies; RCT = randomized, controlled trial.




FDA RWE Framework (Dec. 2018)

“Eedll 1. Applies to Center for Drug Evaluation
and Research (CDER) and Center for

ERAMEWORK FORFDKS Biologics Evaluation and Research (CBER)
REAL-WORLD

EVIDENCE

PROGRAM 2. Describes current use of RWD for

evidence generation

3. Delineates framework for evaluating
RWD/RWE for their use in regulatory
decisions — Data, Design, Conduct




Framework for Evaluating RWD/RWE
for Use in Regulatory Decisions

FDA’s framework:
1. Whether the RWD are fit for use

2. Whether the trial or study design used

Fitness to generate RWE can provide

for Use adequate scientific evidence to
answer or help answer the regulatory
guestion

3. Whether the study conduct meets FDA
regulatory requirements

/




Recent Guidance on RWD/RWE

Considerations Topic Status Date

Data EHRs and claims data Final published July 2024
Registry data Final published Dec 2023

Design Externally controlled trials Draft published Feb 2023
Non-interventional studies Draft published Mar 2024
Integrating RCTs into routine Draft published Sep 2024
clinical practice

-: Regulations & Regulatory considerations Final published Aug 2023 E
Conduct Data standards and submission Final published Dec 2023

Submitting documents Final published Sep 2022




FOA
Regulatory Considerations Guidance: Overview .

* Discusses legal requirements for non-interventional studies

* Sponsors should
— engage with FDA early in the drug development
— provide protocol/statistical analysis plan
— document all analyses performed on the data, including feasibility
evaluations/exploratory analyses

* Sponsors must ensure that they are able to submit patient-
level data in a marketing application when required



Development Resources

Advancing Real-World

Evidsnce Program

Antibacterial Drug
Devslopment Task Farce

BEST Rasource
Taxonomy

Clinical Outcoms
Assessment Compendium

On this page

Advancing Real-World Evidence
Program

f Share | X Post  in Linkedn | &% Emai | & Print

Content current as of:
01172024

Goals
Regulated Product(s)

Eligibility Criteria Drugs

Selection for Participation

Submission Deadlines and Process

Gontent and Format of the Initial Mesting Request

Dizclosure Agreement

Content and Format of Follow-up Meeting Requests

Advancing BWE Program Timeline

Contact Us

https://www.fda.gov/drugs/development-resources/advancing-real-world-evidence-program




PERSPECTIVES

PERSPECTIVE

US Food and Drug
Administration’s Advancing
Real-World Evidence Program:
Initial Experience

|\'.:im|.1~er|:.‘ A.Smith™ @, Yin I-'lumg2 . Theresa Kehoe!

Seefanie Krans', Mark Levenson'

Ann Punnoose’

Jie Li I: Krisren Miller',
,Donna R. Rivera’ &, Tueqin ?.hml:

Richard Forshee” © and John Concata®

Advances In the avallabllity and analysls of reakworld dats (RWD)
have enabled the generation of robust real-world evidence |RWE)
to support regulatory declslon making by the US Food and Drug
Adminlstratlon. Reallzing the full potentlal of RWE In a regulatory
ORVIFONMeN requires cross-discipiing oxportise and collaboration
to Increase confldence In RWE-based approaches. The FDA's
Advancing RWE Program was established to address this need by
providing a new optlon for regulatory Interactions on RWE-based

approaches.

RATIONALE FOR THE FROGRAM

The FIMA rogulady engeges with sponson
to digws their development plane, in-
-.n:illg j“cilli«' 4|=|=Ill4\'|:lc\ o escahlish
safety and cfectiveness that involve the
nse of EWT. The uss of BWID ) gener-
ac BWE bor regulawry decision making
can often beadfit from additional, eady
imeeractions wich FDA 1o addres key chal-
lenpes. This includes, for cxample, assess
ing the relevance end relinbilicy of RWD
swurees; cnsuring study designs arc appro-
priace to answer the regulatory question of
imeerest and analyeic plans are adeqoare o

mirigare biasss: and adhenng ra regularary
requirements, sch as human sbjece pro-
tections, submission of patient.level data
w FDVA, and the abilicy of FDA inspecrons
#0 acoess souroe recards. ™

Durng Prescnprion Trug Lker Fee
Amendeents negotisions for fiscd yoars
2023 through 2027 (PUEA VIL), FDA
and jluJLL:IJ_\- u.'lng_[ 1 mechanise o iden-
tify and promate awanenes: of approaches
far generating KW E that could mezt regla
rory reguircments in suppert of labeling for
effectivencss or for meeting post-approval
study nequirements. In addinon, there was

2 meed to develop Agency process o
promots consistent deciion making and
shared kearning regarding RWE. As & =
sulc, FDOA developed the Advancing RWE
]‘.‘UEJJ.IH. “'.."Hl was ul:"}u"\.l:\] in IJII.'
Federal Register on October 20, 2022.°

PROGRAM OVERVIEW

The Advarcing EWE Pragram is 2 path-
way for sponsers sdectod into the program
o meet with stuff from the Center for
Thwug Fvaluacion and Research (CDERL
the Center bor Biologics Evahuation and
Reszarch (CRER], and the Oneology
Center of Fxeellence (OCE) o disouss
the use of HWE in medical product de
velopment. Sponsors can submic an ini-
tial mccting roguest to the program on 2
ralling basis throngh March 31,2017, snd
FIA reviews all repuests received in the
preceding é-month submission cycle after
each enbmizsian deadline. FOIA may grant
wp to two inital mecting requests por
semi-anmsl submission cyde during the
firse rwe program years (fiscal years 2023
and 2024) and ap to Four initial meccing
requests per cycle in subsequent years (fis
cal years 2025-2027) Aficr an inicial pro-
FTam mecting, 5pOnsocs can request up to
thres follow-up meerngs m connnoe dis-
cassions of their proposed studics,

The Advancing RWE Program is admin.
istered by CDERS Officeof Medical Policy
under the leadership of & team comprised
of representacives from CIERS Offices of
Medical Pulicy, New Drugs, Diostavistics,
Surveilince  and  Epidemmiclogy, and
Regulatory Policy a5 well as mpresenmacives
from CBLERs Office of Bicstatistics and
Pharmacovigibneeand the OCE. Meetings
with sponsuns indude relevant revicw seaff
and leadership from these groups as well
a5 from peimary review divistons with

'Certer for Drug Caaluntion and Research, LS. Food and Dreg Administration, Sikves Spring, Maryland, USA; “Canier for Binlogics Bvalustion and
Anaearsh, U.E. Food and Orug Administestion, Sheer Spring, Maryland, USA; “Orcology Contes of Eucedlence, UE. Food and Drag Administration, Siver

Spring, Maryland, USA; *Department of Medicine, Yele Univaraity Schoal of Medicing, Bew Haven, Conrection, USA. *Corrempondence: Mamiarky A

Smith (kimbery. amih@¥da hie gov)

Recelved January 14, 2025; accepted Apil 17, 2025, doiz10.1002//cpt. 3700

WCLIUITAL PUA RMACTOCY & THERARCLUTICS | WOLLIME O NUUEETR D | Morgh 3025

FDA

Sharing FDA’s initial experience from the The
first four semi-annual cycles of the Advancing
RWE Program

FDA received 21 initial meeting requests and
accepted four, with one sponsor completing
participation

FDA primarily focused on two areas:

— Substantial differences between two groups are
highly likely
— Adequacy of endpoints

More information on selected sponsors and
applications, reasons for reasons for denial of
meeting requests, etc. are available
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RWE in NDA and BLA Application
Approvals During FY 2020-2022



BRIEF REPORT

Real-World Evidence in New Drug and
Biologics License Application Approvals
During Fiscal Years 2020-2022|

Gabriel K. Innes'* ©, Kimberly A, Smith' @, Aida Kuzuean® ©, Jie Li* @, Donna Rivera® &,
Orestis A. Panagiotou™© and John Concate® &

Abetract

Improvements in the relevance and reliability of routinely collectsd clinical data and statistical methods to analyze
the avallable 0sta have enhanced e adoption of reak-wond data (AWD) 1o genarate raal-wond evidenca (RWE) Tor
regulatory decision making of medical products. As part of the reauthorization of the Prescription Drug User Fee
Act [PDUFA VI, the US Food and Drug Administration (FDA) committad to issuing annual reports describing such
uses Tor drugs and blological products. Tha Trst report covered fiscal year (FY) 2023 and described two approvals
based, at least in part, on RWE: tocilizumab (trade name Actemra) and lacosamide (irade name Vimpat). This article
deseribes New Drug Applications and Eiologics Licensing Applications approved by the Center for Drug Evalustion
and Research (CDER) in FYs 2020-2022 with RWE that (1} contributed to subsiantial evidence of effectiveness or
(2) provided safety data necessary for approval. RWE contributed to substantial evidence of effectiveness for the
approval of applications for osdenoplerin (Irade name Nulibry) 2nd tacrolimus (Irade name Prograr) in FY 2021
and abatacept {trade name Orenciz), vosoritide itrade name Voxzogol, and alpelisib (trade name Vijoice] in FY
2022, No studies provided only safety data necessary for approval. The five approvals included six total studies that
provided RWE pivotal for the applications approval, Four studies leveraged registry data, and two leveraged medical
record data. In parallel with annual RWE public reporting under PDUFA VI, this report can inform interested parties

regarding how RWD 2re used o genarale RWE that can support ragulatory decision making for medical products.

Improvements in the reliabilicy (i.e.. socuracy, complerzness, and
tr1c¢al:|ilit_\r] and relevance (ie. 1vu'ln|:|i|i|::r of dars for Lzysr_ﬂ]l
varizbles and sufficicnt numbers of reprocatative paticnts) of
routiney callected elinical data snd seatistical methods £ ans-
lyze those datz have enhanced the al:l.opciun of real-world data
(RW TN to generare real-world evidence (RWE) for regulatory
decision making For medical products. RWE has an extensive
J'_ir.urr of use for c1alulu'n5 the uﬁ:'.j' of medical pnﬂ\x:h.
often in the postmarksting phass of de\!lnpmn:.l On 2 mors
limited basis, KWE has also beer ased o sopport ebfectiveness.
Following the pasage of the 215t Cenmury Cures Act i 201610
kelp accelerats medical product development and improve pablic
health, che U5 Food and Drog Adminiscracon (FDA)Y poblished
a framewark for evaluaring the pocentizl use of RWE 1o help sup-
port the .:I.PPI’D’\';I]. afanew indication l‘Ol-ldl'u.ﬁ alrcady ap}lm‘ell
ot 10 help support or savsfy poseapproval stady requiements.”
FDIA has since published a series of guidance docaments to share
the agency's current thinking en KW D seurces, stady doign,
anid regulatery issoes, Based on sach efforss and the work of the
scicrtific and medical community,” there B increased interes by

beth medical produce developers and regularos w incorporas

RWT intn std ies designed o evaloate medical produces’ safery
and effectiveness.®

As part of the mauthorization of the Prescripeion Drug Uscr
Fee Act [POUFA VI, the FIXA committed to publich annwal re-
ports clmcribinﬁ d.ruﬁ md.l:in]ng;icpmduc:sul:n:d:siun docaments
caneaining KW m generare RWE intended to snpport or thar
suppected regulatoey decision making. The Bt annual report of
submissions so CDVER and the Center for Biologics Evalustion and
Rewaarch [CBER) was pasted in June 2024 and cowered fiscal year
(FY) 20237

The goal af this brief rpont was m describe applicacions m
CDER for drugs and biolegical products contsining RWL o
generate RWE in pivocal scodies and thar sesulied in regulawry
approvals in the vears immediarely preceding the fire PDUFA
repart; r.l'lmll}'. this wark provides additional context to inform
fucwse effors in sesearch and medical produce developmenc

METHODS

W neviewed approved original and supplemencal Biologics License
Applications (BLAs) and New Drug Applications [WDAs whercin
CDER ook reguluory acton during FYs 2020-2022 (Ooober 1.
2013-Seprember 30, 20220, We identifled drag and biological produc

*0tfice of Nedical Faboy. Center for Dnig Fvaluation and Researh. U5 Food and Ong Administiation, Sier Spring. Maryland, LISA: “Office of
Surseiliance and Epidemickgy, Certer 1 Diug Bealuation and Fesaasch, US Food and Diug Administraton. Siver Sping. Meryland, USA Oncoiogy
Center of Excellence, U3 Food and Drug Adminisration, Siber Spring, Maryland, USA; YDepartment of intemal Medicine, ¥ale University Schoal of
Madizinz, Mow Havon, Cormanticut, USA. *Carrespondonea Gabriel K. Innas [gabriol nnes@ida. hhigov)

Received February 12, 202E; accepted Aprl 3. 202E. doid (L2003 fpt 2EB3

CLIMCAL PHARNACOLOSY & THERAPELTICS | VELLIVE © NUMIBER O | Month 2025




Table 1 Approved CDER product applications during FYs 2020-2022 with studies containing RWE that contributed to
substantial evidence of effectiveness

Product Date of approval Approved indication RWE study type RWD source
Fosdenopterin 2/26/2021 Reduce the risk of mortality in patients Other® Medical
with molybdenum cofactor deficiency records
(MoCD) Type A
Tacrolimus 7/16/2021 Prophylaxis of organ rejection in Non-interventional (observational) Registry
adult and pediatric patients receiving study: cohort

allogeneic liver, kidney, heart, or lung
transplants, in combination with other
immunosuppressants

Vosoritide 11/19/2021 Increase linear growth in (Study 1) Externally controlled trial Registry
pediatric patients with
achondroplasia with open (a2
epiphyses

Abatacept 12/15/2021 Prophylaxis of acute graft versus host Non-interventional (observational) Registry
disease (aGVHD), in combination with a study: cohort
calcineurin inhibitor and methotrexate, in
adults and pediatric patients 2years of age
and older undergoing hematopoietic stem
cell transplantation (HSCT) from a matched
or 1 allele-mismatched unrelated-donor.

Alpelisib 4/8/2022 Treatment of adult and pediatric patients Non-interventional (observational) Medical

2years of age and older with severe study: cohort records
manifestations of PIK3CA-Related

Overgrowth Spectrum (PROS) who require
systemic therapy

"Single-arm interventional trial with additional treatment data derived from RWD and comparator data derived from RWD.

Externally controlled trial Registry

Innes GK, Smith KA, Kuzucan A, Li J, Rivera D, Panagiotou OA, Concato J. Real-World Evidence in New Drug and Biologics License Application Approvals During Fiscal Years 2020- 15
2022. Clinical Pharmacology & fherapeutlcs. 2025 Apr29.



FDA

RWE in FY 2023

Real-World Evidence Submissions to the Center
for Drug Evaluation and Research

As part of the reauthorization of the Prescription Drug User Fee Act (PDUFA VII), FDA Th e fl rSt re p 0 rt cove rEd fl 5Cd | ye ar

cormmitted to reporting aggregate and anonymized information on submissions to the ( ) 1

Center for Biologics Evaluation and Ressarch (CBER) and the Genter for Drug Evaluation FY 2 023 a n d d e S C rl bEd tWO

and Research (CDER) that contain real-world evidence (RWE). p| p p rova | S ba Sed at | eq St |n pa r't on
! !

The tables below describe submissions to CDER containing RWE that meet reporting RW E .

criteria. This report ia not intended to include all saubmiasions to CDER cantaining

analyses of real-world data (RWD). Golumns will be added annually to represent

. e
submissions by fiscal year (FY) from FYs 2023 through P027. TOC | | 1IZUM4d b (t ra d e name
Overview Actemra)
The table below provides an overview of submissions to CDER containing RWE by . ( . )
L
category. A study that generates RWE may be reflected in more than cns categery I‘a COSami d e tra d e name Vl m p at
depending on the status of the study.
Cateqory FY 2023
Pratocal® 10
New drug application (NDAbislagies licsnss application (BLA) 40
Final atudy repart to satisfy a postmarketing raquirement [PMR) or postmarketing commitment (PMG) nigk

Real-World Evidence Submissions to the Center for Drug Evaluation and Research | FDA 16
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Background: 21t Century Cures Act (2016)

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

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

— Satisfy post-approval study requirements

FDA issued a framework document in December 2018

FDA issued various guidance documents (including draft
guidance) for industry since 2021

Standard for substantial evidence for effectiveness remains
unchanged; commitments are aligned with Prescription Drug
User Fee Act (PDUFA)




FOA
Substantial Evidence Efficacy .

“evidence consisting of adequate and well-controlled investigations,
including clinical investigations, by experts qualified by scientific training and
experience to evaluate the effectiveness of the drug involve on the basis of which
it could fairly and responsibly be concluded by such experts that the drug will
have the effect it purports or is represented to have under the conditions of use
prescribed, recommended, or suggested in the labeling or proposed labeling
thereof” Federal Food, Drug, and Cosmetic Act 1962

Drug Regulation History: https://www.fda.gov/about-fda/fda-history/history-drug-regulation
FDA's guidance on substantial evidence: https://www.fda.gov/media/133660/download




Adequate and Well-Controlled Study

Clear objectives, summary of methods and results

Design permits a valid comparison with a control (concurrent and
historical controls)

Adequate selection of patients
Assigning patients to treatment and control groups minimizes bias

Adequate measures to minimize biases on subjects, observers, and
analysts

Well-defined and reliable assessment of subjects’ responses
Adequate analysis to assess drug results
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Outline

 Introduction

* General considerations in defining
estimand for RW studies (RWSs)

— Similarities and differences between
RCT and RWS

— Roadmap for defining estimand

e C(Critical assessment of case studies
under estimand framework

e Conclusions




Introduction

ICH E9 (R1) presents
statistical principles for
constructing estimands in
clinical trials

— Focus on five attributes

— Strategies for handling of
intercurrent events (ICEs)

Treatment policy
Hypothetical
Composite variable

While-on-treatment

Principal stratum

Individual interventions or
combinations of interventions (e.g.,
add on therapy or an overall regimen)

Treatment

the patients targeted by

g . Variable to be obtained for each
the scientific question

Population Variable patient that is required to address
the scientific question

Specification
of how to . '
e (G Population-level Population-level summary (e.g.,
Five strategies e R summary means or proportions) that
event (IE) provides a basis for a comparison

between treatment conditions

Mallinckrodt, Craig H., et al. Estimands, Estimators and Sensitivity Analysis in Clinical Trials. CRC Press, 2020.



Estimand in RW Studies — Population

— More heterogeneous population with less restrictive
inclusion /exclusion criteria (IEC) mimicking patients
from routine clinical practice
* Diverse demographic backgrounds and geographical locations
* Accesses to different healthcare systems
e Comorbidities and use of concomitant medications
 Patients who would otherwise not be included in RCTs

— Some RWD may be more selective and hence less

representative

e Commercial insurance claims via employment — healthy worker
effect characterized as lower mortality and morbidity

* Population meeting specific criteria, e.g., Medicare, Medicaid
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Population Attribute — Similarities &
Differences

Similarities/ differences TCTs RWE studies
Population
Similarities « Study populations are clearly defined with a set of inclusion and exclusion criteria (IEC)
Differences « Target populations are restricted to those who meet a list of « |EC may be less restrictive
prospectively defined IEC « |EC are defined based on or limited to available data
« Patients with comorbidities may be excluded « Study populations may include those with comorbidities
« Some populations such as children and elderly are usually and who are under-represented in TCTs and hence generally
under-represented more heterogeneous
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Estimand in RW Studies — Treatment

— Patients tend to have more complex treatment patterns

Availability of multiple treatments

Distinct preferences of individual patients and treating
physicians

Different healthcare systems, e.g., reimbursement policy

Different treatment sequence or lines of therapy with initiation,
dose adjustment, discontinuation, switch, add-on

Suboptimal non-adherence to treatment regimen
Polypharmacy and concomitant medications

— What is the primary treatment strategy / regimen for
evaluating effect needs to be clearly articulated and
reliably captured by RWD
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Attribute of Treatment — Similarities &
Differences

Similarities/ differences

TCTs

RWE studies

Similarities

Differences

Treatment

A treatment or sequence of treatments of interest is pre-specified

A single (or multiple doses of ) treatment is often of interest
A single sequence of treatment is often of interest

One alternative treatment or multiple treatments as a whole
is specified as a comparison group

Use of rescue treatments may be considered as an ICE

Various treatment use patterns are observed
(nonadherence, switching, concomitant use, etc., are more
frequent)

Multiple treatments (sofne of them may be SoCs) are often
involved

Different lines of therapies are usually considered as more
relevant (e.g., SoC followed by a new therapy) to obtain
optimal dynamic treatment regimes
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Estimand in RW Studies — Endpoint

— Choice of endpoints depends on research question and
available RWD sources Not all relevant outcomes are
captured
e Often not adjudicated leading to information bias

* Timing of outcomes depends on the local practice and data
capturing mechanism

* Some outcomes may be over- or under-reported

e Some outcomes need to be derived, approximated by an
algorithm

— Key question is if endpoints (and confounders) are validly
measured and meet the criteria for the intended
audience
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Attribute of Endpoint — Similarities &
Differences

Similarities/ differences TCTs RWE studies

Endpoints

« One or more endpoints of primary/secondary interest are defined
« A composite endpoint may also be used

Similarities

Differences

+ Endpoints are usually measured at pre-defined time « Endpoints are measured only when the patient/prescriber
schedules or visits reports the outcome

« Endpoints are often measured blindly » Endpoints are measured without blinding

« Both surrogate endpoints and clinical outcomes can be used + Clinical outcomes are often used
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Estimand in RW Studies — ICEs

— Treatment regimes and the types of ICEs (and their occurrence) are much more
complex than in RCTs

— Four classification from patient perspective
* E1: Discontinuation due to safety concerns
e E2: Discontinuation due to lack of efficacy/effectiveness

* E3: Behavior-related discontinuation, e.g., patient preference, inconvenience of use,
recommendation by a friend, physician-patient relationship

* E4: Non-behavior-related discontinuation, e.g., insurance change, related to moving,
developing new contradict conditions, improvement of health conditions,
participating RCT, death

— Multiple ICEs may occur at different time points and chronological order, exact
reasons of occurrence may not be known

Qu et al (2021). Defining estimands using a mix of strategies to handle intercurrent events in clinical trials. Pharmaceutical Statistics 20 (2), 314—-323.
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Attribute of ICEs — Similarities & Differences

Similarities/ differences TCTs RWE studies

Intercurrent events (ICEs)

Similarities « ICEs and strategies to handle them are pre-specified
Differences » Product-induced ICEs are generally of more interest in » More diversified ICEs (than those in TCT) may occur and
product development they can be part of treatment strategies
« Five strategies to handle ICEs as described in E9(R1) « Pattern of ICE occurrence may be more complex

« Patient behaviors mav impact the use of a product
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Estimand in RW Studies — Summary

— Commonly used population-level measurements
* Incidence rate and response rate
« Comparative, e.g., absolute or relative difference
 Multiple endpoints to quantify different aspects

— Summaries in RCT are usually obtained through simple
statistical techniques (e.g., Least-squared means) or
models (e.g., Cox model)

— RW studies commonly employ causal inference
framework to account for measured and unmeasured
confounding

* Validity of some causal assumptions may not be validated but
their impact can be explored via sensitivity analysis
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Attribute of Summary — Similarities &
Differences

Similarities/ differences TCTs RWE studies

Population-level summary

Similarities « Summary measures are pre-defined in study protocol
« The summary measures can be descriptive or comparative, followed by sensitivity analyses

Differences « Simple statistical methods are often used to estimate the « (Causal methods are often used to account for issues with
estimands non-randomization
« Results bear statistical interpretation « Results can be interpreted causally if causal assumptions
hold
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Roadmap to Choose Appropriate
Estimand:

— Who are stakeholders

- Regulatory: efficacy, safety, benefit-risk
- Payers: effectiveness, cost effectiveness
- Patients: precision medicine

— What are research questions

— What are study objectives and designs
— What are fit-for-purpose RWD

— What are treatment regimes of interest
— What are possible ICEs

— How to address ICEs

efficacy, effectiveness,

henefit-rick, or
cost-effectiveness

[ Who are the )

stakeholders?

regulator, | or payer

patient,

[ What are the

research questions?

reliabijity and
relevance

( Study objectives | descrptive or Etimand data generating| Fit-for-purpose
L and design comparative SDEancs mechanism RWD
J I 7 !
{Population} [Treatmfent Endpoints y ICEs ] [ Pop.-tevel J
strategies | | L summary
- /
'
Estimators

propensity score and
related methods,
outcome regression,
doubly-robust methods,

.

J

descriptive, | relative scale, or
absolute scale, | mixed scales

—[Analytic methods

data-adaptive
methods, and
other methods

[ Estimates

~

4

bias identification

and quantification,
uncertainty of bias,
transparency, and credibility

|

Sensitivity J

analysis
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Outline

 Introduction

* General considerations in defining
estimand for RW studies (RWSs)

— Similarities and differences between
RCT and RWS

— Roadmap for defining estimand

* Critical assessment of case studies
under estimand framework

e Conclusions




Example I: Tafasitamab in Diffuse Large B-Cell Lymphoma

— Diffuse large B-cell ymphoma (DLBCL) is the most common high-grade non-Hodgkin
lymphomas (NHLs). The first-line standard of care regardless of stage is the combination
therapy R-CHOP

— Majority of relapsed or refractory (R/R) DLBCL patients are not eligible to receive
intensive immunochemotherapy or autologous stem cell transplantation (ASCT) and
have survival times ranging from 6-12 months

— Tafasitamab is an Fc-modified antibody that binds to CD19 antigen. It received the
designations of fast-track review, orphan drug and breakthrough therapy.

— Its combination with lenalidomide received accelerated approval from FDA for the
treatment of adult R/R DLBCL ineligible for ASCT in 2019

He et al (2023). Applications using real-world evidence to accelerate medical product development. Springer, book chapter in “Real-World Evidence in Medical Product Development”.

44



Tafasitamab Studies in Submission Package

— The approval is based on the open-label, single-arm, Phase 2 L-MIND study for the drug
combination using overall response rate (ORR) and duration of response (DOR)
71 patients out of 81 enrolled had confirmed DLBCL, received at least one dose of both drugs and
formed the primary efficacy analysis population
— Contribution in efficacy effect from tafasitamab was confirmed by Phase 2a study
MOR208C201

* 35 patients received the single agent of tafasitamab

— Aretrospective observational cohort study MOR208C206 (RE-MIND) included patients
on single agent lenalidomide in comparable patient population
 RE-MIND data was retrospectively collected from health records in academic hospitals,

public hospitals and private practice in North America, Europe and Asia Pacific region with
eligibility criteria mimics that of L-MIND

* Primary endpoint follows similar definition which was best ORR as assessed by the
investigator



FDA Feedback for Tafasitamab Real-World Study RE-MIND

— Population comparability

* Only patients from comparable geographic regions and relevant initial dose of lenalidomide
at index date should be included

— Endpoint quality
» Differences in type of data being collected, covariates (measured or unmeasured)
e Validity of outcome assessment
Amount of missing and duration of follow-up
e Clinically important covariates should be included comprehensively

* Imputation of missing data could not be accepted for the purpose of estimating propensity
score.

— Analytic method to account for confounding and handling of ICE

— Evidence to support RWD collection being adequate, accurate, and non-
differential need to be demonstrated
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Revisions to Incorporate FDA Feedback

— Population comparability:140 out of 524 patients fulfilled the criteria
. Only study sites from EU and US were selected to be consistent with L-MIND
*  Only patients initiating a lenalidomide dose of 25 mg/day were included.

*  Only patients with complete data on nine prespecified baseline covariates of clinical importance were included
— Endpoint validity

Outcome of ORR was validated for a subset of patients by an independent committee

* To enable accurate assessment of response rate, all patients were required to have a minimal 6-month follow-up

— Intercurrent event (ICE) handling

* To address the treatment change ICE, the ORR status has to be assessed between lenalidomide initiation and starting a
new anti-DLBCL medication or death — while on treatment strategy

— Multiple sensitivity analyses were included to assess the robustness of results, e.g., adoption of doubly robust
method and address residual imbalance in addition to the propensity score matching
— Al 76 patients from L-MIND were successfully matched with 1:1 ratio (Zinzani et al 2021)

e Best ORRwas 67.1% (95% Cl: 55.4%-77.5%) for the combination therapy versus 34.2% (95% Cl: 23.7%-46.0%) in the
lenalidomide monotherapy

*  Among patients who responded, DOR was 20.5 versus 6.6 months in the combination and monotherapy cohorts,
respectively. Sensitivity analyses confirmed the findings from primary analyses.
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Example ll: Predicting CAROLINA Trial with RW

%&“&YNE Trial: Non-inferiority of DPP-4 linagliptin vs glimepiride on CV outcome
(Rosenstock 2019)

— Population
* Adult patients with type 2 diabetes and elevated cardiovascular risk (N=6033)
— Treatment
* 5 mg of linagliptin once daily (n =3023)
* 1to4 mg of glimepiride once daily (n = 3010), in addition to usual care
— Endpoints
* Primary: time to first occurrence of non-fatal Ml, stroke or CV death
 Secondary: HbA1lc reduction, occurrence of hypoglycemia
— Summary: hazard ratio for time-to-event
— ICEs: prematurely discontinuing study drug and intensifying glycemic treatments
 Treatment policy strategy was used to address ICEs (median follow-up of 6.3 years)
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Predicting CAROLINA Trial using RW Studies
(Cont’d)

Data Source: US claims database of Medicare, MarketScan, Optum (Patorno 2019)

— Population
Mimicking CAROLINA criteria (adapted as necessary with available data elements)
 1:1 propensity score matched patients initiating linagliptin or glimepiride (N=

48,262)
 Excellent balance for = 120 confounders
— Endpoints

 Non-fatal Ml or stroke, CV death as recorded in health insurance claims databases
 Secondary: HbAlc, hypoglycemia as available in claims databases
— ICEs: prematurely discontinuing study drug and intensifying glycemic treatments

On-treatment strategy was used, i.e., patients were followed until treatment
discontinuation or switch to a comparator

 Leading to a median follow-up time of ~7 months
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Predicting CAROLINA Trial using RW Studies

(Cont’d)
CAROLINA Trial RW Study

» CV Endpoints: HR=0.98 (0.84, 1.14) » CV Endpoints: HR=0.91 (0.79, 1.05)

* Hypoglycemia: HR=0.23 (0.21, 0.26) -OHyg?glycemia: HR=0.42 (0.32,
5

This RW Study vs. CAROLINA Trial

* Includes US patients only

 Older patients (mean of 70 vs 64 years)

« Shorter follow-up time (median of ~7 months vs 6.3 years)
« Different definitions for hypoglycemia and CV events

* HbA1c is available for a small subset of population
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Conclusions

— RW studies play a critical role in clinical development and life-cycle management to
fulfil evidence requirements for regulatory, HTA bodies and other stakeholders
— Estimand provides a framework for both RCTs and RW studies

* Five attributes in RW studies are much more complicated which demand thoughtful design
and sophisticated analytic approaches

* Provide general considerations and roadmap for choosing appropriate estimand in RW
studies

— RW studies address wide range of research questions and employ diverse designs, many are
not well served by the current estimand framework

— In addition, fit-for-purpose RW data source selection, causal inference accounting for
confounders, computational infrastructure and transparent process are critical for
robust RWE generation
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Why is estimand framework not still
used widely?

1. Conceptual Shift: The estimand
framework requires a shift in
thinking: from focusing primarily on
treatment effect estimation to
precisely defining the treatment
effect of interest in a structured
way (population, variable,
intercurrent events, summary
measure). This level of abstraction is
not traditionally part of clinical
training.

2. Complexity of Intercurrent
Events: Concepts like handling
intercurrent events (e.g., treatment
discontinuation, rescue medication)
involve nuanced choices (e.g.,
treatment policy vs. hypothetical
strategies) that are often unfamiliar
to clinicians.

3. Terminology Barrier: Words like
estimand, intercurrent events,
strategy (in this context), and

summary measure sound statistical

and abstract, creating psychological
distance.

m

4, Limited Practical Examples: Many
trial protocols have not fully
operationalized estimands in ways
that resonate with clinical practice,
limiting clinicians’ exposure to
tangible examples.



Statisticians’ Role in the Gap

e Over-technical communication: Statisticians often present the estimand
framework using statistical jargon, without enough contextual translation
for clinicians.

e Under-engagement: In many settings, statisticians have not adequately

involved clinicians during the protocol development stage where
estimands should be jointly defined.

e Inward focus: There has been a tendency to implement estimands as a
compliance or regulatory checkbox rather than a clinical conversation

tool.




Solutions

o ©

CLINICIAN-FRIENDLY

FRAME ESTIMANDS
TRAINING

USING CLINICAL CASE
STUDIES AND PATIENT
SCENARIOS, FOCUSING
ON THE WHY BEHIND

EACH STRATEGY CHOICE.

I%‘\

EARLY ENGAGEMENT

[e]

REGULATORY AND HTA
INCENTIVES

N Oy

STATISTICIANS SHOULD
BRING CLINICIANS INTO
THE ESTIMAND
DISCUSSION EARLY —
NOT AS REVIEWERS, BUT
AS CO-CREATORS.

o5

VISUALAND INTUITIVE
COMMUNICATION

HIGHLIGHT HOW A
WELL-DEFINED
ESTIMAND SUPPORTS
CLAIMS, LABELING, AND
PAYER
COMMUNICATION TO
MAKE IT MORE
RELEVANT FOR CLINICAL
LEADERS.

B

USE DIAGRAMS,
TIMELINES, AND PATIENT
JOURNEYS TO EXPLAIN
HOW DIFFERENT
ESTIMAND STRATEGIES
AFFECT
INTERPRETATION.



 The estimand framework is not widely
understood by clinicians because of
conceptual, educational, and
communication gaps. Statisticians bear
some responsibility for these challenges
— especially in how the framework has
been introduced and implemented.
However, solving the problem requires a
cultural shift across disciplines. Bridging
this gap offers an opportunity to
enhance trial relevance, regulatory
clarity, and ultimately, patient-centered
research.



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28: Estimands in Real-World Studies
	Slide 29: Acknowledgement
	Slide 30: Outline
	Slide 31: Introduction
	Slide 32: Estimand in RW Studies – Population
	Slide 33: Population Attribute – Similarities & Differences
	Slide 34: Estimand in RW Studies – Treatment
	Slide 35: Attribute of Treatment – Similarities & Differences
	Slide 36: Estimand in RW Studies – Endpoint
	Slide 37: Attribute of Endpoint – Similarities & Differences
	Slide 38: Estimand in RW Studies – ICEs
	Slide 39: Attribute of ICEs – Similarities & Differences
	Slide 40: Estimand in RW Studies – Summary
	Slide 41: Attribute of Summary – Similarities & Differences
	Slide 42: Roadmap to Choose Appropriate Estimand:   – Who are stakeholders     - Regulatory: efficacy, safety, benefit-risk     - Payers: effectiveness, cost effectiveness     - Patients: precision medicine – What are research questions – What are study o
	Slide 43: Outline
	Slide 44: Example I: Tafasitamab in Diffuse Large B-Cell Lymphoma
	Slide 45: Tafasitamab Studies in Submission Package
	Slide 46: FDA Feedback for Tafasitamab Real-World Study RE-MIND
	Slide 47: Revisions to Incorporate FDA Feedback
	Slide 48: Example II: Predicting CAROLINA Trial with RW Study
	Slide 49: Predicting CAROLINA Trial using RW Studies (Cont’d)
	Slide 50: Predicting CAROLINA Trial using RW Studies (Cont’d)
	Slide 51: Conclusions
	Slide 52
	Slide 53
	Slide 54: Why is estimand framework not still used widely?
	Slide 55: Statisticians’ Role in the Gap
	Slide 56: Solutions
	Slide 57: Conclusion 

