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affiliated with.
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Outline

= RWD/E in medicine lifecycle: where are we? - setting the
scene in a landscape of recent events.

" RWE use case examples in regulatory submissions.

= Real-world challenges, solutions and opportunities for the
use of RWE in regulatory decision making.
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A single story of a continuum of tales in regulatory decision making

REVIEW

CLINICAL PHARMACOLOGY & THERAPEUTICS | VOLUME 109 NUMBER 5 | May 2021

Randomized Controlled Trials Versus Real
World Evidence: Neither Magic Nor Myth

Hans-Georg Eichlerl'l’.'. Francesco Pignattil. Brigitte Schwarzer-Daum™’, Ana I—_{idalgo-Simonl. Irmgard
Eichler', Peter Arlett*, Anthony Humphreys', Spiros Vamvakas', Nikolai Brun® and Guido Rasi'*

Compared with drugs from the blockbuster era, recently authorized drugs and those expected in the future present a

heterogenous mix of chemicals, biologicals, and cell and gene therapies, a sizable fraction being for rare diseases,
and even individualized treatments or individualized combinations. The shift in the nature of products entails secular
trends for the definitions of “"drugs” and “target population” and for clinical use and evidence generation. We discuss

that the lessons learned from evidence generation for 20th century medicines may have limited relevance for 21st
century medicines. We explain why the future is not about randomized controlled trials (RCTs) vs. real-world evidence

(RWE) but RCTs and RWE-—-not just for the assessment of safety but also of effectiveness. Finally, we highlight that,
in the era of precision medicine, we may not be able to reliably describe some small treatment effects—either by

way of RCTs or RWE.

1. The use of RWD to support regulatory decision making is not
new - different evidentiary role according to decision contexts

2. Current landscape: research question drives evidence choice -
embraces spectrum of data and methods

Leads to a driver change: it is NOT about RCT vs RWE...
.....BUT RCTs AND RWE
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Shift in the nature of R&D pipeline: moving from blockbuster to nichebuster

(a)
Cancer
Cardiovascular
Diabetes Scientific-advice requests by therapeutic area* (2022)
Musculoskeletal
Psychiatry Blood and lymphatic system disorders GG s
| Cardiac disorders [N 18
| Infections Congenital, familial and genetic disorders | 5«
Neurology Respiratory Endocrine disorders [ 21
_ HIV and Related Eye disorders I -
Reproduction Reproduction Gastrointestinal disorders [ 27
Cancer neurology General disorders and administration site conditions [l 4
. Gastrointestinal Hepatobiliary disorders [ 2
Respiratory Blood pa ry
Bl Sk?l? Immune system disorders [ 18
00 5 . <
ot 5 Cardiovascular Infections and infestations [ 41
Musculoskeletal — — Psychiatry Injury, poisoning and procedural complications | 2
1996 ——— 2006 2016

Investigations [l 4
Liver disorder |0
- . : . Metabolism and nutrition disorders [ 22
Figure 1 Therapeutic area trends. (a) United States share of revenue by therapeutic area, 1996- Musculoskeletal and connective tissue disorders RN «
Neoplasms benign, malignant and unspedified (incl cysts and polyps) [ 66
Nervous system disorders |, 52

Pregnancy, puerperium and perinatal conditions |1
Product issues |1
Psychiatric disorders [ 10

Renal and urinary disorders [ 24
Reproductive system and breast disorders [l 4

Respiratory, thoracic and mediastinal disorders |, e
Skin and subcutaneous tissue disorders [ 51

Social circumstances J 2

Surgical and medical procedures [N 61
Vascular disorders [ o

*excludes biomarkers

" FACULDADE DE FARMACIA
i —=— UNIVERSIDADE DE LISBOA
" FARMACIA EMA Annual Report, 2022

DE LISBOA




Shift in the nature of R&D pipeline: moving from blockbuster to nichebuster
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COVID-19 as a window of opportunity to RWE
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The pandemonium of RWD during a pandemic

Retracted coronavirus (COVID-
19) papers

News in focus

COVID-19 RETRACTIONS
RAISE CONCERNS ABOUT
DATA OVERSIGHT

Studies relied on health-record analyses from firm
that declined to share its raw data for an audit.

inSouth America, says Carlos Chaccour of the
BarcelonaInstitute for Global Health in Spain,
whois running aclinicaltrial ofivermectinand
had raised questions about the preprint’sdata.
Researchers testing hydroxychloroquine in
clinical trials are worried that the Lancet find-
ings might make it harder for themto complete
their research, despite the fact that the paper
has been retracted. “We're hearing that people
justaren‘tinterested in hydroxychloroquine,”
says David Smith, aninfectious-disease special-
ist at the University of California, San Diego,
whoishelpingtorunatrialofthedruginpeople
with COVID-19 who have not been hospitalized.
Most data on hydroxychloroquine in
COVID-19 have come from in vitro studies via (DC
or small clinical trials. On 5 June, however,
researchers working on a large randomlzed

RTINS R TR I 1P e U D Aabinalt

" Nature 588, 553 (2020)

Retractin Watch

By Heidi Ledford and
Richard Van Noorden

wo weeks after a high-profile paper
in The Lancet' reported that the anti-
malarial drug hydroxychloroquine

wntmbieban dawmncnsinson anmalactale

Our list of retracted or withdrawn
COVID-19 papers is up to 341~

Hydroxychloroquine or chloroquine with or without a > r®
macrolide for treatment of COVID-19: a multinational
registry analysis

Mandeep R Mehra, Sapan S Desai, Frank Ruschitzka, Amit N Patel

Summary
Background Hydroxychloroquine or chloroquine, often in combination with a second-generation
widely used for treatment of COVID-19, despite no conclusive evidence of their benefit. Altho
used for approved indications such as autoimmune disease or malaria, the safety and ben
regimens are poorly evaluated in COVID-19.

wmr v Accessed: 14/06/2023

This online publication has been

corrected. The corrected version
Methods We did a multinational registry analysis of the use of hydroxychloroquin first appeared at thelancet.com
macrolide for treatment of COVID-19. The registry comprised data from 671 hos onikay 29,2020

See Online/Comment

Retraction: Cardiovascular Disease, Drug Therapy, and Mortality
in Covid-19. N Engl ] Med. DOI: 10.1056/NEJM0a2007621.

patients hospitalised between Dec 20, 2019, and April 14, 2020, with a positi
Patients who received one of the treatments of interest within 48 h of diag
groups (chloroquine alone, chloroquine with a macrolide, hydroxychlo
macrolide), and patients who received none of these treatments formed Patients for whom o1

n mechanical ventila

the treatments of interest was initiated more than 48 h after diagnosis 0

were in-hospital mor!
and the occurrence of de-novo venlncular arrhythmnas ventricular tachycardi

ventricular fibrillation).

-19 were hospitalised during the s
ere in the treatment groups (1868 rece
cived hydroxychloroquine, and 6221 rece
te control group. 10698 (11-1%) patients dit
X, race or ethmcuy, body-mass index, underl

chloroquine, 3783 received chloroquine wit}
hydroxychloroquine with a macrolide) and &

and baseline disease severity),
(18-0%; hazard ratio 1-335, 95 chloroquine with a macrolide (23 -8%;1- 447, 1-368-1.
oroquine with a macrolide (22-2%; 1-368, 1-273-1-469) were
in-hospital mortality. Compared with the control group (0-
hydroxychloroquine , hydroxychloroquine with a macrolide (8-1%; 5-106, 4-106-5-!

chloroquine (4-3%;

Copyright © 2020 Elsevier Ltd. All rights reserved.

Introduction drugs have been shown in laboratory conditions to
The absence of an effective treatment against severe antiviral properties as well as immunomodul
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) effects.” However, the use of this class of drugs
infection has led clinicians to redirect drugs that are COVID-19 is based on a small number of anec

TO THE EDITOR: Because all the authors werenot =~ @ @
granted access to the raw data and the raw data -
could not be made available to a third-party

auditor, we are unable to validate the primary

data sources underlying our article, “Cardiovas- ey
cular Disease, Drug Therapy, and Mortality in oénecmsiie
Covid-19.”* We therefore request that the article

be retracted. We apologize to the editors and to

readers of the Journal for the difficulties that this

has caused.
Mandeep R. Mehra, M.D.

Brigham and Women's Hospital Heart and Vascular Center
Boston, MA
mmehra@bwh.harvard.edu

Sapan S. Desai, M.D., Ph.D.

Surgisphere
Chicago, IL

SreyRam Kuy, M.D., M.H.S.
Baylor College of Medicine

Houston, TX
N ENGL) MED 382;26 NEJ

The New England Journal (
Downloaded from nejm.org on June 16, 2023. For personal

Retraction—Hydroxychloroquine or chloroquine with or
without a macrolide for treatment of COVID-19:
a multinational registry analysis

After publication of our Lancet Article,” several concerns
were raised with respect to the veracity of the data
and analyses conducted by Surgisphere Corporation
and its founder and our co-author, Sapan Desai, in
our publication. We launched an independent third-
party peer review of Surgisphere with the consent of
Sapan Desai to evaluate the origination of the database
elements, to confirm the completeness of the database,
and to replicate the analyses presented in the paper.

Our independent peer reviewers informed us that
Surgisphere would not transfer the full dataset, client
contracts, and the full I1SO audit report to their servers
for analysis as such transfer would violate client
agreements and confidentiality requirements. As such,
our reviewers were not able to conduct an independent
and private peer review and therefore notified us of their
withdrawal from the peer-review process.

We always aspire to perform our research in accordance
with the highest ethical and professional guidelines. We
can never forget the responsibility we have as researchers
to scrupulously ensure that we rely on data sources that
adhere to our high standards. Based on this development,
we can no longer vouch for the veracity of the primary
data sources. Due to this unfortunate development, the
authors request that the paper be retracted.

Copyright © 2020 Massachusetts Medical Covac.;y. © as saguss svos vonn

We all entered this collaboration to contribute
in good faith and at a time of great need during
the COVID-19 pandemic. We deeply apologise to
you, the editors, and the journal readership for any
embarrassment or inconvenience that this may have
caused.

MRM reports personal fees from Abbott, Medtronic, Janssen, Roivant,

Triple Gene, Mesoblast, Baim Institute for Clinical Research, Portola, Bayer,
NupulseCV, FineHeart, and Leviticus. FR has been paid for time spent asa
committee member for clinical trials, advisory boards, other forms of
consulting, and lectures or presentations; these payments were made directly
to the University of Zurich and no personal payments were received in relation
to these trials or other activities since 2018. Before 2018 FR reports grants and
personal fees from SJM/Abbott, grants and personal fees from Servier, personal
fees from Zoll, personal fees from Astra Zeneca, personal fees from Sanofi,
grants and personal fees from Novartis, personal fees from Amgen, personal
fees from BMS, personal fees from Pfizer, personal fees from Fresenius,
personal fees from Vifor, personal fees from Roche, grants and personal fees
from Bayer, personal fees from Cardiorentis, personal fees from Boehringer
Ingelheim, other from Heartware, and grants from Mars. ANP declares no
competing interests.

*Mandeep R Mehra, Frank Ruschitzka, Amit N Patel
mmehra@bwh.harvard.edu

Brigham and Women'’s Hospital Heart and Vascular Center and Harvard Medical
School, Boston, MA 02115, USA (MRM); University Heart Center, University
Hospital Zurich, Zurich, Switzerland (FR); Department of Biomedical
Engineering, University of Utah, Salt Lake City, UT, USA (ANP); and HCA
Research Institute, Nashville, TN, USA (ANP)
1  Mehra MR, Desai SS, Ruschitzka F, Patel AN. Hydroxychloroquine or
chloroquine with or without a macrolide for treatment of COVID-19:
a multinational registry analysis. Lancet 2020; published online May 22.
https://doi.org/10.1016/50140-6736(20)31180-6.
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LETTERS

outtine Re: Association of Inpatient Use of Angiotensin-converting
Enzyme Inhibitors and Angiotensin Il Receptor Blockers

bownload with Mortality Among Patients with Hypertension
" Hospitalized with COVID-19
Cite Rouette, Julie MSc; Suissa, Karine PhD; Azoulay, Laurent PhD
< Author Information©

Share Epidemiology 31(6):p e52-e53, November 2020. | DOI: 10.1097/ EDE.0000000000001250
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Permissions To the Editor:

Received: 10 June 2022 Revised: 31 March 2023 Accepted: 14 April 2023
DOI: 10.1002/pds.5632

ORIGINAL ARTICLE WILEY

Bias in observational studies on the effectiveness of in hospital
use of hydroxychloroquine in COVID-19

M. (Mirjam) Hempenius® @ | S.H. (Sophie) Bots® | R.H. H. (Rolf) Groenwold? |
A.(Ton) de Boer! | O.H. (Olaf) Klungel™® | H. (Helga) Gardarsdottir*~

We read with interest the study by Zhang et al.,’ examining the association between inpatient use of
angiotensin-converting enzyme inhibitors (ACEIs) and angiotensin Il receptor blockers (ARBs) and

mortality in patients hospitalized with coronavirus disease 2019 (COVID-19), published in Circulation
Research. The use of ACEIs or ARBs was associated with an important 58% risk reduction in all-cause

American Journal of Epiderniolcagy Vol. 190, No. 8
o gJ H‘»e amhhc;’r(s "2(_]21. Pubisrl;lgd by Oxdord University Press on tiehalf oflthe Joh.ns'Hople(ns Bloomberg School of hitps://doi.org/10.1093/aje’kwab028

. 1 . . - : . .
ic Hea nghts rese or permissions, please e-mail: journals permissions @oup.com Ad publication:

February 10, 2021

Commentary

Biases in Evaluating the Safety and Effectiveness of Drugs for the Treatment of
COVID-19: Designing Real-World Evidence Studies

Christel Renoux, Laurent Azoulay, and Samy Sulssa*

* Comrespondence to Dr. Samy Suissa, Centre for Clinical Epidemiology, Jewish General Hospital 3755 Cote Ste-Catherine,
H4.61, Montreal, Québec, Canada H3T 1E2 (e-mail: samy.suissa@ mcgill.ca).

Initially submitted August 12, 2020; accepted for publication February 5, 2021.

LCeci nest nos une fufle .

The Treachery of Images, Rene Magritte (1929)




COVID-19 as a window of opportunity to RWE

Received: 12 July 2022 | Revised: 23 September 2022 | Accepted: 6 November 2022
DOI: 10.1111/bcp.15611
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‘Real-World Evidence — Where are we now?’

RWD may support valid regulatory decisions on benefits and risks of medicines throughout their lifecycle

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 Stl.ldy
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 Case—crossover study

RCT conducted using, e.g., electronic
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.
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January 2020: Big Data Task Force top-10 recommendations

Data Analysis and Real World Interrogation Network: DARWIN

Bridging Science

2 Establish an EU framework for data quality and representativeness

Enable data discoverability

3
4 Develop EU Network skills in Big Data
| =~

Strengthen EU Network processes for Big Data submissions

6 Build EU Network capability to analyse Big Data (technology / analytics)
7 Modernise the delivery of expert advice
8 Ensure data are managed and analysed within a secure and ethical governance framework
9 Engage with international initiatives on Big Data
10 Establish an EU Big Data ‘stakeholder implementation forum’

regquiatory v Comemallees v News & evenls v Partners & networks v About us v

DARWIN

s Ty
~ ~
- *
L] )

L B

Human reguiatory v Vetlernnary

FRAMEWORK FOR FDA'S

REAL-WORLD
EVIDENCE
PROGRAM

April 16, 2019

Ten recommendations to unlock the potential of big data for
public health in the EU [

Press release 20/01/2020
The joint B
Agencies ()
medicines |

Health Canada’s Evolving Approach to Leveraging Real W
(RWE) for Drug Regulatory Decisions M I HARI MI D N E

Nt Ineh @ty Medical Information Database \cn

Health Canada is delighted to announce that we are working to optimize the use of RWE for regL

to improve the extent and rate of access to prescription drugs in Canada. This work is being conc

with key organizations, including the Canadian Agency for Drugs and Technologies in Health (CA

national d'excellence en santé et en services sociaux (INESSS). \ » PM DA WEb Slte

http://www.pmda.go.ip/english/index.html|

‘Never before in history of medicines reqgulation, regulators have initiated
platforms for ‘own’ data or extensive data’. Hubert Leufkens, ICPE 2020




Trends in recent RWD use in EMA/FDA approved medicines

Clinical Pharmacology Clinical Pharmacology

& Therapeutics & Therapeutics

Review @ Open Access @ @ @ @ @ @ @ @
. . S Review (@ Open Acce

Marketing Authorization Applications Made to the European sUen B TR

Medicines Agency in 2018-2019: What was the Contribution of The Role of Real-World Evidence in FDA-Approved New Drug and

Real-World Evidence? Biologics License Applications

Robert Flynn, Kelly Plueschke, Chantal Quinten, Valerie Strassmann, Ruben G. Duijnhoven, Maria Gordillo-
Marafion, Marcia Rueckbeil, Catherine Cohet, Xavier Kurz X4 Christina A. Purpura, Elizabeth M. Garry, Nicholaas Honig, Abigail Case, Jeremy A. Rassen 24

First published: 24 October 2021 https://doi.org/10.1002/cpt.2461 @ Citations: 1 | | . - ) . .
- : P 5 P First published: 02 November 202 https://doi.org/10.1002/cpt.2474 | Citations: 1

The views expressed in this article are the personal views of the authors and may not be understood or
quoted as being made on behalf of or reflecting the position of the European Medicines Agency or one of
s committees or working parties.
15637
Pubmed papers including
RWD/RWE related terms between
Clinical Pharmacology 2002-2022 1912
& Thera peUtlcs (Search on 21/06/22: 8867 8946
(real world data) OR (real world evidence)) OR _—
Article @ OpenAccess () () & (real world)) OR (RWD)) OR (RWE))
5878
Use of Real-World Data and Evidence in Drug Development of —
Medicinal Products Centrally Authorized in Europe in 2018-2019 rasy 2855 0
1812 2013
Sini Marika Eskola, Hubertus Gerardus Maria Leufkens, Andrew Bate, Marie Louise De Bruin, Helza ars 495 588 766 885 _1026_ 1207 1405 I
Gardarsdottir i=% .
| First published: 24 October 2027 | https://doi.org/10.1002/cpt.2462

Courtesy Kelly Plueschke & Carla Jonker, EMA




Trends in recent use in EMA/FDA approved medicines

Flynn et al. (2022) Eskola et. al (2022) Purpura et al. (2022)
What was the Contribution of Real- Use of Real-World Data and Evidence The Role of Real-World Evidence
World Evidence in EU? in Drug Development in EU in FDA
Number _of 158 111 136
products reviewed
Jan 2018 - Dec 2019 Jan 2018 - Dec 2019 Jan 2019 - June 2021
Period (submitted marketing applications, (approved marketing applications, only (approved marketing applications,
including non-published information) published information) only published information)
Number of
products with 63 (39.9%) 111 (100%) 116 (85.2%)
RWE included
Therapeutic area
with higher use of Oncology and anti-infectives Oncology, hematology and anti-infectives Oncology and anti-infectives

RWE

High variability in percentages of applications with RWE due to:

« Different definitions
« Different sources of information (e.g., authorised vs. submitted applications)

 Different methods

A FACULDADE DE FARMACIA
LISBOA UNIVERSIDADE DE LISBOA

FACULDADE DE

"o PARMACTA Courtesy Kelly Plueschke & Carla Jonker, EMA
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Trends in recent use in EMA approved medicines

Part I

Marketing Authorization Applications Made
to the European Medicines Agency In
2018-2019: What was the Contribution of
Real-World Evidence?

12,5 1 1% . 1 : 3 . 1,
Robert Flynn ™", Kelly Plueschke "', Chantal Quinten’, Valerie Strassmann’, Ruben G. Duijnhoven ,
Maria Gordillo-Maranon', Marcia Rueckbeil°, Catherine Cohet' and Xavier Kurz **

Initial MA Applications (n=158)

« Majority of products:
Antineoplastic and
Immunosuppressants
(35% iMAA and 42% Eol)

« Main RWD sources:

Registries, Hospital data

#L% FACULDADE DE FARMACIA
- UNIVERSIDADE DE LISBOA

DDDDDDDD Universidade de Lisboa

Number or Products

95

Without RWE = With RWE

Time of application of
RWE

Both

W Post-
authorisation

.+ 40% (63/158) iMAA

included RWD
 Mainly post-

Extensions of indications (n=153)

Number or Products

125

Without RWE = With RWE

Time of application of
RWE

Both

W Post-
authorisation

M Pre-
authorisation

authorisation

.+ 18% (28/153) Eol

included RWD
 Both pre and post-

authorisation

Courtesy Kelly Plueschke & Carla Jonker, EMA




Trends in recent use in EMA approved medicines
Part II

Contribution of Real-World Evidence in European Medicines
Agency's Regulatory Decision Making

What was the actual contribution of RWE to the Committee

for Medicinal Products for Human Use (CHMP) decision making
Elisabeth Bakker, Kelly Plueschke, Carla J. Jonker, Xavier Kurz, Viktoriia Starokozhko, Peter G. M. Mol 22« on MAAs and Eols ?

Initial marketing authorisation applications: pre- Extension of indication applications: pre-
authorisation RWE authorisation RWE
A | B |
Authorised v Supporting (n=3) Authorised |1 v Supporting (n=2)
(L=, - (n=3) .
X Not supporting (n=1) X Not supporting (n=1)
RWE submitted as RWE submitted as
main evidence Refused , B} main evidence (n=5)
(n=8)* (n=1) X Not supporting (n=1) R(er:’isle)d | | X Not supportingu(n=1)
RWE ted Withdrawn . _
giz?ra e (n=3) X Not supporting (n=3) Withdrawn ' )
lead] RWE generated (n=1) X Not supporting (n=1)
authorisation pre-
‘ (AS15) , _ authorisation
MAAs including Authorised < v Supporting (n=1) :\Zflssti)nglsjpd;ggt (n=10) |
RWE to support (n=3) : RWE submitted as : i v Supporting (n=3)
efficacy (n=32) S dresec (eg) Sficzcy(n=id) supportive evidence — Au(t:?__rslied <
RWE submitted as Refused (D=2) X Not supporting (n=2)
supportive evidence (n=1) || X Not supporting (n=1)
n=38
RWE proposed ( ) RWE proposed
post- v/ Supporting (n=1) post-
authorisation ithd authorisation
(n=20) lenzrf)wn X Not supporting (n=1) (n=7)
- Not addressed (n=2)




Trends in recent use in EMA approved medicines
Part I1I

"  Considering variety of purpose for which RWD is used and data sources used, appraisal of
RWE still requires a case-by-case analysis
= As RWD is usually considered in the overall evidence package of the applications, it is

difficult to isolate its exact impact on decision making
= Strengths were mentioned less often than limitations. Some examples:

Strengths Limitations

« Registries are able to obtain data over several years from * Missing data

a quite significant number of patients with a rare disease Lack of representativeness of e.qg.,:

. Study population

« Appropriateness of: . Study period
« Use of historical controls . Measuring time points
« Study population « Small sample size
« Follow-up time « Lack of an adequate or pre-specified analysis plan
« Measuring time points « Risk of several types of confounding and bias, e.qg.:

« Selection bias

« Publication bias

R b Courtesy Kelly Plueschke & Carla Jonker, EMA




RWD for regulatory decision making — real-world challenges, solutions and
opportunities

e —
Can we use existing guidance to support Real-World Data for Regulatory
the development of robust real-world evidence Decision Making: Challenges

for health technology assessment/payer

decision-making? and Possible Solutions for

Real-World Evidence in Europe

Gorana Capkun'* @, Sorcha Corry” @, Oonagh Dowling" ©, . . PN _ !
Fatemeh Asad Zadeh Vosta Kolaei' ©, Shweta Takyar' ©, Claudia Furtado”, EU MedICII'IeS Regu |at|0n . Alison Cave™, Xavier Kurz and Peter Arlere
Pall Jonsson” @, Diane Kleinermans®, Laurie Lambert® ©, Anja Schiel” ® and E bl 2 U d E t bl- h- Real-world data (RWD) offers the possibliity to derlve novel
Karen Facey® na Ing Se an STaplIS Ing Insights on the use and performance of medicines In everyday
va I ue clinical use, complementing rather than competing with evidence
from randomized control trlals. While Europe Is rich In healthcare
data, Its heterogeneous nature brings operatlonal, technical, and
Peter Arlett™, Jesper Kjar’, Karl Broich® and Emer Cooke' methodological challenges. We present a number of potentlal
(et e i solutlons to address the full spectrum of regulatory use cases and
We outline our vision that by 2025 the use of real-world evidence emphaslze the Importance of early planning of data collectlion.
Data. Trust: Bolcy and will have been enabled and the value will have been established
Availat;i{l]i:jybczjz\'/i?;nance Tr;g:f:gﬁg;g"?;d Partnerships across the spectrum of regulatory use cases. We are working to Arlett et al, Clin Pharmacol Ther. 2019
1.Poor quality RWD 1.Lack of trust in .lackof deliver this vision through collaboration where we leverage the
e o Pt best that different stakeholders can bring. This vision will support
3.Timeliness of data transparency coordination
4. Lack of robust 3.Lack of trust between the development and use of better medicines for patients.

data between payers/HTAs for

5.Inadequate and stakeholders RWD collection,
disparate data context of
infrastructure, acceptance etc.
access processes 3.Governance
and governance issues

Arlett et al, Clin Pharmacol Ther. 2022

Real-world data and real-world evidence

Capkun et al, International Journal of Technology Assessment in Health Care, 2022

in regulatory decision making

CIOMS Working Group report

U FACULDADE DE FARMACIA Draft, 6 June 2023

st —=— UNIVERSIDADE DE LISBOA

UNIVERSIDADE FARMACIA

DE LISBOA Universidade de Lisboa




RWD for regulatory decision making — real-world challenges, solutions and
opportunities

Availability, Governance & Quality

" Heterogeneity of RWD types (e.g. EHR, claims, registries, patient-

l. DATA generated data) and level care settings (e.g. primary, secondary,
ot ) : « 4o :

... N N IR TN . / tertiary) and characteristics (e.g. purpose, population coverage,

Qilii

, ',',",‘, ; """, ";. 4 data elements/coding terminology)

L Loty ]

G i AR R 1I * Different levels of data quality: dimensions (validity,
‘Iv”'f’ﬂ i H # completeness, timeliness, etc — exposure, outcomes,
i" 1L

confounders), quality assurance and control procedures

m nﬂ.. “ég‘ngn*lﬁ L.;

Golconda, Rene Magritte (1953) = Variety of models of governance, data sharing and access
(different landscape of national/regional laws and regulation)

" Reliable RWE is built on using fit-for-purpose RWD: ensure the
data speak to the question at hand and are high quality

U FACULDADE DE FARMACIA
LISBOA

UNIVERSIDADE DE LISBOA
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RWD for regulatory decision making — real-world challenges, solutions and
opportunities

Availability, Governance & Quality

| DATA 9 Data Quality framework) @ Data discoverability )
',.‘,',"!"','.,", ,','," F, + High-level Data Quality principles and o Criteria for RW databases
4 S, definitions applying to all data types; selection
h lo o h v' ‘ t 4
s e . ',',‘.', + Data Quality dimensions o Common set of metadata for
s N '0' U »v ' I (completeness, uniqueness, timeliness, describing and identifying RWD
| ; U H - validity); sources
i“ﬁ 'ﬁ- H ﬁ ﬁ’ E 1 + Data Quality standards (= metadata) o Public catalogues of European
i“i[ “i g L I (integration with ISO standards) RWD sources and of observational
Golconda Rene Magrltte (1953) StUdieS
+ Collaboration with the joint action
‘Towards A European Health Data o List of metadata for Real World
Space - TEHDAS' focused on technical Data catalogues

@ and scientific aspects of data quality @
J J

p _
U ﬁ“%é% FACULDADE DE FARMACIA
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RWD for regulatory decision making — real-world challenges, solutions and
opportunities

" Analytical Integrity: appropriateness of study

Il. METHODOLOGY designs decisions and data analyses; original

g purpose of data collection often are not for
research

" Compliance with best methodological standards
(e.g. ENCePP guide on methodological standards
for PhEpi, EMA GVP, tools to address critical
elements that influence the validity of findings
from observational studies/methodological
quality, risk of bias — e.g. ROBINS, etc).

Philosopher’s lamp, Rene Magritte (1936)

U FACULDADE DE FARMACIA
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RWD for regulatory decision making — real-world challenges, solutions and
opportunities

1. METHODLOGY THE LEGACY OF UNBREAKABLE PRINCIPLES

_
/

Databases should not distract us from
sound methodological and clinical
thinking.

Philosopher’s lamp, Rene Magritte (1936)

Brian L. Strom, Bordeaux ICPE meeting (2004)
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RWD for regulatory decision making — real-world challenges, solutions and
opportunities

Improving Transparency to build societal Trust

- I"-,-I;,S = Compliance with methodological standards - detailed
.. W description of study design, data collection, methods

and analyses that are transparent, auditable, and
reproducible.

" Pre-registration of protocols in publicly available
R r——r repositories/databases (e.g. EU PAS Registers), protocol
templates/harmonization (e.g. HARPER), SAP,
transparent reporting and responsible communication
of results are key components of establishing reliable
RWE for regulatory decision-making.
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RWD for regulatory decision making — real-world challenges, solutions and
opportunities

V. POLICY &
GOVERNANCE " Importance of strengthening international collaboration

ENVIRNOMENT on activities to enable the use of RWE in regulatory
decision-making.
L = Gaps due to the lack of standardisation of RWD/RWE terminology
and formats, the heterogeneity of RWD data quality, etc.

= Addressing these challenges should be supported by common
definitions, guidance and best practices.

" Roadmap of EMA comprehensive guidance on the use of
RWD to generate RWE to support regulatory decision-
making driven questions are needed.

" Capacity building, continuous training and engagement
with all stakeholders - Patients/HCP are key.

L“

The Theraplst Rene Magritte (1937)
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Summary remarks

= RCTs and RWE are not alternatives/'competitors’ BUT complementary

" RCTs remain foundational to generate evidence on safety and efficacy of
medicines approval

= RWE in supporting the evaluation of medicines across different phases of
development has been evolving, driven by the recognition to answer specific

research questions -» Enabling its use and Establishing its value supports
innovative medicines for patients and safer and more effective use

Data | Methodology  Trust| Policy & Governance Environment

" Early dialogue and frequent interactions with regulators is key (e.g., awareness of
opportunities & limitations in the planning, design and review phases of RWE

generation)




Continuum drug life cycle approach: a story of learnings and confirming tales

All scientific work is incomplete — whether it be
observational or experimental. All scientific work is liable
to be upset or modified by advancing knowledge.

That does not confer upon us a freedom to ighore the
knowledge we already have, or to postpone the action
that it appears to demand at a given time.

Bradford-Hill A, The Environment and Disease: Association or Causation? (1965)

THANK YOU FOR YOUR ATTENTION!
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