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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.



A single story of a continuum of tales in regulatory decision making

Ready-Made Bouquet, Rene Magritte (1956)

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



Shift in the nature of R&D pipeline: moving from blockbuster to nichebuster

EMA Annual Report, 2022
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An increasing number of medicines orphan 
products/ATMPs for conditions with significant unmet 
need, face challenges when aligning with the traditional 
drug development pathway (e.g. traditional RCTs may 
be unfeasible, unethical, or less well suited to 
“precision medicines”)



COVID-19 as a window of opportunity to RWE

The telescope, Rene Magritte (1963)

Concato J, Corrigan-Curay J. Real-World Evidence - Where Are We Now? N Engl J Med. 2022



The pandemonium of RWD during a pandemic

Our list of retracted or withdrawn 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

Accessed: 14/06/2023

TRUST

Nature 588, 553 (2020)

https://retractionwatch.com/retracted-coronavirus-covid-19-papers/


The pandemonium of RWD during a pandemic

The Treachery of Images, Rene Magritte (1929)



COVID-19 as a window of opportunity to RWE



‘Real-World Evidence – Where are we now?’

Concato J, Corrigan-Curay J. Real-World Evidence - Where Are We Now? N Engl J Med. 2022

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



Bridging Science

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



Trends in recent RWD use in EMA/FDA approved medicines 

Pubmed papers including 
RWD/RWE related terms between 

2002-2022

(Search on 21/06/22:
(real world data) OR (real world evidence)) OR 

(real world)) OR (RWD)) OR (RWE))

Courtesy Kelly Plueschke & Carla Jonker, EMA



Trends in recent use in EMA/FDA approved medicines 

Purpura et al. (2022)
The Role of Real-World Evidence 

in FDA

Eskola et. al (2022)
Use of Real-World Data and Evidence 

in Drug Development in EU

Flynn et al. (2022) 
What was the Contribution of Real-

World Evidence in EU?

136111158Number of 
products reviewed

Jan 2019 – June 2021
(approved marketing applications, 

only published information)

Jan 2018 – Dec 2019
(approved marketing applications, only 

published information)

Jan 2018 – Dec 2019
(submitted marketing applications, 

including non-published information)
Period

116 (85.2%)111 (100%)63 (39.9%)
Number of 

products with 
RWE included 

Oncology and anti-infectivesOncology, hematology and anti-infectivesOncology and anti-infectives
Therapeutic area 

with higher use of 
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

Courtesy Kelly Plueschke & Carla Jonker, EMA



Trends in recent use in EMA approved medicines 
Part I

Courtesy Kelly Plueschke & Carla Jonker, EMA



Trends in recent use in EMA approved medicines 
Part II

Initial marketing authorisation applications: pre-
authorisation RWE

Extension of indication applications: pre-
authorisation RWE

What was the actual contribution of RWE to the Committee 
for Medicinal Products for Human Use (CHMP) decision making 
on MAAs and EoIs ?



Trends in recent use in EMA approved medicines 

Courtesy Kelly Plueschke & Carla Jonker, EMA

LimitationsStrengths

• Missing data

• Lack of representativeness of e.g.,:

• Study population

• Study period 

• Measuring time points

• Small sample size 

• Lack of an adequate or pre-specified analysis plan

• Risk of several types of confounding and bias, e.g.:

• Selection bias

• Publication bias

• Registries are able to obtain data over several years from 

a quite significant number of patients with a rare disease

• Appropriateness of:

• Use of historical controls

• Study population

• Follow-up time

• Measuring time points 

§ 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:

Part II



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

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

Arlett et al, Clin Pharmacol Ther. 2022

Arlett et al, Clin Pharmacol Ther. 2019



I. DATA

Golconda, Rene Magritte (1953)

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

Availability, Governance & Quality

§ Heterogeneity of RWD types (e.g. EHR, claims, registries, patient-
generated data) and level care settings (e.g. primary, secondary, 
tertiary) and characteristics (e.g. purpose, population coverage, 
data elements/coding terminology)

§ Different levels of data quality: dimensions (validity, 
completeness, timeliness, etc – exposure, outcomes, 
confounders), quality assurance and control procedures

§ 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
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Philosopher’s lamp, Rene Magritte (1936)

II. METHODOLOGY

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

§ Analytical Integrity: appropriateness of study 
designs decisions and data analyses; original 
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).
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II. METHODOLOGY

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

§ Analytical Integrity: appropriateness of study 
designs decisions and data analyses; original 
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).

THE LEGACY OF UNBREAKABLE PRINCIPLES

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

Brian L. Strom, Bordeaux ICPE meeting (2004)



III. TRUST

The lovers, Rene Magritte (1928)

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

Improving Transparency to build societal Trust

§ Compliance with methodological standards - detailed 
description of study design, data collection, methods 
and analyses that are transparent, auditable, and 
reproducible.

§ Pre-registration of  protocols in publicly available 
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. 



IV. POLICY & 
GOVERNANCE 

ENVIRNOMENT

The Therapist, Rene Magritte (1937)

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

§ Importance of strengthening international collaboration 
on activities to enable the use of RWE in regulatory 
decision-making.

§ 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.



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

                       

§ 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 ignore 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)

Time Transfixed, Rene Magritte (1938)

THANK YOU FOR YOUR ATTENTION!


