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Instead of BIG data, I will use the terms
RWD and RWE

Real-World Data = Data that describe l
patient characteristics (including treatment
utilisation and outcomes) in routine clinical
practice*

Real-World Evidence = Evidence derived y)
from the analysis of RWD

*Reflection Paper on use of real-world data to generate real-world evidence in non-
interventional studies
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Pre-authorisation Evaluation I Post-authorisation

Orphan designation Scientific advice Post-authorisation

RWE use across the medicinal product lifecycle

. : - Supplement, validate » Assess benefit and risks in
« Generate - Advise companies . Identify needs in PP : o real world and inform
| data t on use of RWE in _ and contextualise clinica
prevaience data to children to support trial results decision-making
inform orphan product :
i ) waivers/ deferrals o _ .
designation development based _ « Inform decision-making « Monitor safety and
on feasibility and - Establish and regularly  on post-authorisation effectiveness in special
relevance of studies update an inventory of studies populations, off-label use
aediatric medicine . :
Eeeds . Select specific patient * Characterise safety profile
populations who will and monitor the effectiveness
respond to a treatment of risk minimisation measures
« Assess extension of indication
and repurposing of medicines
COMP CHMP / SAWP / CAT PDCO CHMP / CAT / PRAC CHMP / PRAC / CAT / HMPC
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And earlier, in drug development...
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There is a need for more guidance on
external controls for single arm trials

« High rate of unsuccessful external control

coz;salreat;;or . More consistency in regulatory Assessment
g would increase efficiency

logy trial case e .
oncology triais . Good quality initial submissigns would lead to

faster approvals.

Reflection paper is prioritized in the
MWP workplan for 2026

Planning, design, conduct, analysis and reporting of
studies for which external controls are used.
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DARWIN EU®

Data Analysis and Real-World Interrogation Network

é 4 yeas old! February 2022

Federated Network

« Data stays local

« Use of Common Data Model (OMOP) to
perform studies in a timely manner and
increase consistency of results

EMA Scientific
Committees

f@\ To better support decision-making
throughout the product lifecycle by
generating valid and reliable evidence
from real-world healthcare data
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DARWIN EU Network of Data Partners

, Norway
International data platform Norwegian Linked Health Registry
HARMONY Big Data Platform Cancer Registry of Norway
Sweden
The Netherlands \ Health Impact
Lnt;m:te?jﬁ;;naw Cz:re_;tnfurmahnn L Finland
etherands Cancer Registry I FnOMOP
Belgium \ .
- . . Estonia
IQWIA Longitudinal Fatient Database Belgium I ) i
Estonian Biobank
United Kingdom
UK BioBank g 'S Denmark
ioBan . o
. : ) D h Health Data R t
Clinical Practice Research Datalink anish nea = SQIstrEs
Mational Meonatal Research Database '
. ( Germany
France IQWVIA Disease Analyzer Germany
Bordeaux University Hospital InGef Research Database
Systéme Mational des Données de Santé
Health Data Warehouse of Assistance Publigue Fs Hungary
Semmelweis University Clinical Data
Portugal I
ULSM-RT 1 Croatia
Egas Moniz Health Alliance DataBase Mational Public Health Information System
Spain J o Greece
SIDIAP Papageorgiou General Hospital
BIFAP
IMASIS and IMIM Italy
Valencia Health System Integrated Database POLIMI

H12O
Health Data Research Platform of the Balearnc Islands
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35+ Data
Partners as of
Dec 2025 in
16 European
countries (=
180 Million
patients)
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Oncology topics are of high interest

] Antiinfectives for systemic use —__-

. Antineoplastic and immunomadulating agents - S e T—

N Mervous system
ssified / Multiple products / No product involved
C Cardiovascular system

A Alimentary tract and metabolism o OnCOIOgy Of h|gh interest
parations, excluding sex hormones and insulins
WV Various - -
« Hard to find fit-for-use data

D Dermatologicals
G Genito-urinary system and sex hormones sources.
R Respiratory system
B Blood and blood forming organs
M Musculo-skeletal system
S Sensory organs

0 3 L] S 1 15 18 21
Number of research topics

B reasible B Mot Feasible B On-going
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studies in Oncology




Overall survival in patients with non-small

cell lung cancer treated with selected
immunotherapies as first treatment

Need for the study

Health technology assessment
(HTA) bodies and payers
requested the study to better
understand the effectiveness of
immunotherapies compared to
chemotherapies used to treat
non-small cell lung cancer
(NSCLC) in real-world settings.

Pilot study for HTA and payers

How was the study
conducted?

A comparative study to assess the
overall survival of patients with
locally advanced or metastatic
NSCLC who start treatment with
immunotherapies and how it
compares to the survival of
patients who get chemotherapies
as first treatment.

The study used data from 3 EU
countries, including cancer
registry data.

How were the results
used?

The results show that people with
NSCLC tend to live longer when
treated with immunotherapy,
(particularly the most used
pembrolizumab), compared to
chemotherapy when used as first
treatment.

This was after considering other
factors that affect survival, such
as age, sex, year of starting the
treatment, tumour stage and
patients’ general wellbeing.

Why this matters

Better understanding of lung
cancer treatments is important
because these therapies are
expensive and increasingly used
as the population ages and more
people are diagnosed with lung
cancer.

EMA



Comparison of overall survival of patients with locally advanced or metastatic NSCLC
under pembrolizumab to that of exclusive chemotherapy as first-line treatment in NCR
after propensity score matching

Cohort Treatment Patients (n) Events (n) Hazard Ratio 95% CI

Target Pembrolizumab 3,003 1,966 0.66 0.62-0.70
Compartor Chemotherapy 3,003 2,332 1.00 --

Propensity score matching was conducting including the following covariates: age, sex, index year,
stage of tumour, and WHO performance status (WHO-PS).
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« Findings in line with results from pivotal clinical trials and nationwide observational study:

Study N Population Target treatment Treatment comparison Follow-up Estimates for OS
Patients aged 18+ with
reviously untreated stage Pembrolizumab Platinum-based HR (95% Cl):
KEYNOTE-025 305 © yunt & 5-year (95%CI)
IV NSCLCwith PD-L1 monotherapy chemotherapy 0.62(0.48-0.81)

expression of at least 50%

Patients aged 18+ with
previously untreated
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. Pembrolizumab + Placebo + pemetrexed- HR (95% Cl):
KEYNOTE-189 616 metastatic nonsquamous emetrezed-platinum latinum 5-year 0.60 (0.500 0.72)
NSCLCwithout EGFR/ALK " . > St
alterations
Patients with previously HR (95% Cl):
untreated locally advanced Pembrolizumab Platinum-based TPS =50%: 0.68 (0.57 10 0.81)
KEYNOTE-024 1274 . . 5-year
or metastatic NSCLCwith monotherapy chemotherapy TPS =20%: 0.75 (0.64 to 0.87)
PD-L1 TPS =2 50%, = 20%, TPS=1%: 0.79 (0.70 to 0.89))
and 21%
Advanced NSCLC patients ) Median OS (95% Cl):
o o Pembrolizumab .
Hektoen. 2025 8416 initiating standard firstline monotherany or Platinum-based o-vear Chemo: 8.0(7.7-8.4)
’ treatmentin 2012-21in combinat?gn chemotherapy y Pembro mono: 13.8 (12.0-14.9)
Norway Pembro combination: 12.8 (11.7-14.0)
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« Data sources:

o Survival analysis conducted using only data from Dutch cancer registry NCR. Limited sample
size in the hospitals CDWBordeaux and IMASIS to address objectives regarding survival.

o The study period included limited data on the most recently approved immunotherapies.

« Analytical approach:

- A PS matched model was conducted using age, sex, stage of tumour, WHO Performance Status,
and index year which are relevant covariates to mitigate the risk of residual confounding.

o Information on specific mutations that are known to affect both survival and treatment options
were not available in the data sources.
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- Effectiveness studies using RWE:

o The study showcases the value of real-world evidence in evaluating treatment effectiveness
in routine clinical practice.
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Incidence rates of venous thromboembolic
events in patients with selected cancers

Need for the study

Cancer-associated venous
thrombosis is relatively common:
from 20% to 30% of all primary
venous thromboembolic events
(Timp, 2013)

When a potential safety signal of
this nature emerges in cancer
populations, it can be challenging
to assess the potential association
due to confounding by indication
effect.

How was the study
conducted?

The study estimated incidence
rates of the following venous
thromboembolic events:

Deep vein thrombosis, Pulmonary
embolisms, Venous
thromboembolism, Pelvic venous
thrombosis, Splanchnic vein
thrombosis, Retinal vein
thrombosis and Disseminated
intravascular coagulation among
adult patients newly diagnosed
with 10 cancers: Bone, Brain,
Breast, Colorectal, Prostate etc.

How were the results
used?

Helped contextualisation of
safety signals and validation of
signals by providing a range of
incidence rates in this specific
population.

Insight into characteristics can
help with explaining alternative
aetiologies.
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Results

o PE and DVT (and their combination) were the most frequently observed thromboembolic events.

o High incidence rates of thromboembolic events were seen in patients with gastrointestinal cancers, particularly
pancreatic (the highest rates observed), oesophageal, and stomach, while the lowest were observed in patient
with melanoma, prostate.

Pancreatic cancer Braln cancer Stomach cancer Esophageal cancer Liver cancer
. Stomach cancer Brain cancer
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IRs with 95% CI of deep vein thrombosis (left) and PE (right) per 100,000 person-years in cancer patients by sex
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Fithess for use of data sources
relevant for RWD studies on CAR-T

therapy

Framework contract with EMA as a sponsor
Ongoing until October 2026
Contractor: Certara

Objectives

« To identify and provide information on a set of available data sources
relevant for the conduct of CAR-T cell non-interventional studies,
describe their meta-data and assess their data quality and
option(s) for data access.

« To assess whether the selected data sources-are fit-for-use for
conducting CAR-T cell non-interventional studies for three regulatory
relevant use cases
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Data Source Selection and characterisation

41 data sources included in data

repository
‘ Exclusion of 9 data sources
> following application of
l SPIFD

32 data sources

(including 21 US-based)

‘ Exclusion of 11 US data
l sources

SPIFD - Structured Process to Identify Fit-For-Purpose Data
EMA Data Quality Framework

s EMA
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Data Source Selection and Characterisation

General Data Source Information

Type of Data Source

Care Setting for Data Source

Data Source Countries (where data originates)
Data Source Language(s

Event triggering registration & de-registration
Linkage to other data sources (name of data
source)

Data Source Refresh frequency

VVocabularies used (treatments, diagnoses,

procedures
Data Access Requirements

Requirements (e.g., scientific committee
approval)

Patient-level data access (industry/CROs/EMA)
Typical timeline for acquiring access to data
Data access type

Population captured by data source
Population age group - estimated min/max
age

Estimated percentage of population covered

by data source
Estimated Population Size (CAR-T recipients)

Median observation time

Data Elements Collected

Demographics

Data Elements Collected

CAR-T cell Therapy Data
CAR-T cell therapy administration (name,

Geographic location

Age dates, indication, administration type)
Sex Other Treatments Post-CAR-T cell therapy
Ethnicity Treatment administration (name, start/end

dates / dose)

Medical History

Subsequent transplantation

Diagnosis date of CAR-T therapy indication Outcomes

Disease indication Treatment response (including criteria used
Tumour Sampling Results (date) and date)

Haematological values (i.e. white blood count Disease progression (including criteria used
and bone marrow percentage blasts) and date)

Molecular marker analysis results (date)
Chromosome analysis results (date)
Comorbid conditions (type, date)

Disease recurrence / relapse (including date)
Deaths (date, cause)
Safety outcomes

Performance status (type, score, date)
Treatment History

Prior treatments, including bridging therapies
(name, start/end dates / treatment line /
dose)

Prior transplantation (date)

Resistance to prior treatments

Concomitant medications (name, start, end
date)

Classified as internal/staff & contractors by the European Medicines Agency

Hospitalisations (dates, ICU admissions,
diagnoses)

Patient-reported outcomes (types, assessment
dates)




Three use cases assessed in three databases

Incidence rates of 5 safety outcomes (nheurotoxicity, Cytokine Release Syndrome (CRS), neutropenia and
second primary malignancies, infections) in patients treated with CAR-T cell therapies

Externally controlled study for CARTITUDE-1 Study to assess effectiveness of ciltacabtagene autoleucel
among patients with relapsed/refractory multiple myeloma

To compare effectiveness of ciltacabtagene autoleucel to standard care among adult patients
with lenalidomide-refractory multiple myeloma who had received 1-3 prior lines of therapy (CARTITUDE
4 clinical trial emulation).

EMA
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Optimizing Oncology

y

Enhanced Preparedness of the
DARWIN EU Network for

regulatory questions in oncology
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There is a regulatory need to perform
RWD studies in oncology

Oncology RWE requests are the second most common requests for DARWIN
EU

« Several DARWIN EU feasibility assessments have concluded that studies
have been infeasible due to the lack of important variables or analytical
pipelines

« Some of the variables are present within the raw data but may not have
been mapped to the OMOP Common Data Model.

This study focuses on improving data quality, extending mapping and
improving analytical pipelines in the Network, in the area of Oncology.
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Enhanced Preparedness of the DARWIN
EU Network in oncology

q Describe 15 Data partners - OncoNet
Quality and network
checks identify 7 cancers - breast, lung,

gaps prostate, colorectal, skin
melanoma, bladder, and
oesophageal carcinoma

Three focus areas: treatment,
stage and performance status

Map further
data

+
algorithm for
regimens and lines

& of therapy EMA
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The focus is on three main areas

—0-

Cancer Stage and Grade

E
D Treatment Regimens Performance status

Describe the existing treatment episodes, Describe the stage and grade data

. | . i Describe h f

regimens and cycles/sequencing both in bOt_Z thPe DI s rawddjt? e (eescnIIaEeCO%v;/ ;?g %;migifezt:::s

the CDM and raw data and collaborate 'dentity any Unmapped data. G- : . P

. . captured in available databases
with partners to map the missing Work with partners to map the
variables. missing data.

Create an algorithm to map treatment Develop algorithms to identify

episodes to regimens and further to lines metastatic cases.
of therapy.

To conduct a clinical use case to test the implementation of objectives.

24
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Thank you.
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