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Disclaimer

The views expressed in this presentation are my personal views 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 its committees or working parties.
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Demand for data: across the medicinal product lifecycle

Pre-authorisation Evaluation Post-authorisation

Paediatric

investigation plan Post-authorisation

Scientific advice

CHMP CHMP
SAWP CAT PRAC
CAT PRAC CAT

HMPC
...and for crisis planning & response ¢

Monitoring the use of medicines to predict demand and shortages

Understanding the disease natural history 2 development of vaccines and therapeutics

Provide evidence for repurposing existing medicines

« Monitor the safety and effectiveness of vaccines and therapeutics post-authorisation
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DARWIN EU® is a federated

network of data, expertise

and services that supports
better decision-making

throughout the product lifecycle

by generating reliable
evidence from real world
healthcare data

FEDERATED NETWORK PRINCIPLES

« Data stays local

« Use of OMOP Common Data Model
(where applicable) to perform studies in a
timely manner and increase consistency of
results
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1. Clinical Practice
Research Datalink
(CPRD GOLD)

2. IQVIA Belgium
Longitudinal Patient
Data

3. Bordeaux University ¢——— o

Hospital

4. IDIAPIGO /

5. Parc Salut Mar
Barcelona, Hospital

Data Partners — Phase I

del Mar (IMIM)

~26 million active patients
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6. Auria Clinical
Informatics at
Hospital District of
Southwest Finland
(HDSF)

e

7. University of Tartu
(Biobank)

Netherlands

8. Integrated Primary
Care Information

9. Netherlands
Comprehensive
Cancer Organisation

10.IQVIA Germany

Disease Analyser

. Currently selecting Phase II DPs via gpen call for expression of interest, then Phase III to follow



https://darwin-eu.org/index.php/data/how-to-join-the-network
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Data Partners — Phase 11

The Netherlands

Integrated Primary Care Information
MNetherlands Cancer Registry

Belgium
IQVIA Longitudinal Patient Database Belgium

United Kingdom

Clinical Practice Research Datalink (CPRD GOLD)
UK BioBank

France ~
Bordeaux University Hospital
Systéme Mational des Données de Santé

Portugal

Unidade Local de Sadde de Matosinhos
Egas Moniz Health Alliance DataBase

Spain
SIDIAP
Parc Salut Mar Barcelona, Hospital del Mar {(IMIM)
BIFAP

Valencia Health System Integrated Database

Norway
MNorwegian Linked Health Registries

Finland
( FinOMOP

Estonia
University of Tartu [Biobank)

Denmark

Danish Health Data Registries
{onboarding in progress)

Germany
IQVIA Disease Analyzer Germany

Hungary

Semmelweis University Clinical Data

Croatia

Croatian Naticnal Public Health Information System



T Data Partners — Phase II - Provenance

« Primary care data linked to hospital admissions from ES (x3)
* Primary care data without hospital linkage from NL and UK

« Hospital EHR data from ES, FI, FR, HU, PT
« Qutpatient data and / or claims from BE, DE, FR
 Biobank data from EE and the UK

« Nation-wide (sometimes linked) data from DK, FI, HR (Croatia), NO

« Cancer regqistry x1
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From standardised data to standardised analytics

1‘ ' I ) @ \,\ '/I/
North America Chlna

Southeast Asia

GDQ@

"What's the adherence to my drug in the data assets | own?"

Analytical method:
Adherence to Drug

Europe U India
Application to
data
© @ SW|tzerIand ItaIy
So Africa Israel

Current solution:

One SAS or R script for ' * Not scalable

each study * Not transparent
&1 ° Not reproducible
ﬁ | .
W * Expensive
)
v * Slow




common data model: OMOP ver 5.4

Person

Observation_period

Standardized health
system data

Visit_

occurrence

Visit_detail

Condition_occurrence

Drug_exposure

Procedure_occurrence

Device_exposure

\ 4

Measurement

Standardized clinical data

Note

> Location
¥
Location_history

Care_site

Provider

Standardized metadata

CDM_source

Metadata

Note_NLP

Survey conduct

Observation

12

\ 4

Specimen

Fact_relationship

Standardized derived
elements
Condition_era

Drug era

Dose_era

Results Schema

Cohort_definition

Standardized health

economics
Cost

Payer_plan_period

Standardized
vocabularies

Concept

Vocabulary

Domain

Concept_class

Concept_relationship

Relationship

Concept_synonym

Concept_ancestor

Source_to_concept_map

Drug_strength

DARWIN ™1
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From Data Standardization
To Standardised Analytics

Drug Disease

Utilisation Epi Drug Safety o o o
11 11 11

Spain ltaly NL

11 11 11 11

US Claims UK Japan India

11 11 11 11
Vaccine DK Sweden Estonia Czech

Effectiveness

Standardized > Standardized
analytics data
13 13
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Catalogue of Standard Data Analyses

Off-the-shelf studies Complex
Iili These are mainly characterisation questions that can be executed with a generic protocol. This -;j) These are studies requiring development or customisation of specific study designs, protocols,
= includes disease epidemiology, for example the estimation of the prevalence, incidence of analytics, phenotypes. This includes studies on the safety and effectiveness of medicines and
health outcomes in defined time periods and population groups, or drug utilization studies at the vaccines.

population or patient level.

Patient-level characterisation Prevalent user active comparator cohort studies

Patient-level DUS analyses New user active comparator cohort

Population-level DUS analyses Self-controlled case risk interval

© © ©0 ©O

Population-level descriptive epidemioclogy Self-controlled case series

Time series analyses and Difference-in-difference studies

© © 0 © © O

RMM effectiveness

14 Development
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Hacking a hard problem: Scaling up

Off the shelf Complex Very complex
Fully STD Pre-specified Bespoke code
(some bespoke) 1R




the tools
Developing OMOP-Std
Analytical Pipelines

CODELIST

61348178 I*
4481927

INGIDENCE -
PREVALENCE 3

Cohort

CDMConnector Survival

&a

Off-the-shelf studies

These are mainly characterisation questions that can be executed with a generic protocol. This
includes disease epidemiology, for example the estimation of the prevalence, incidence of
health outcomes in defined time periods and population groups, or drug utilization studies at the
population or patient level.

© Patient-level characterisation
© Patient-level DUS analyses
© Population-level DUS analyses

© Population-level descriptive epidemiology
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Software validation

\ . Deep vein Catalonia (Spain) England (UK)
Anaphylaxis Appendicitis BellsPalsy thrombosis
, . , . 2000
4 7z 7’ 4
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Q2 3 ’ ’ ’ A’ =
g ’ ’ ’ ’ 0:5 S
< Immune Myocarditis ! 10 100 8
T i ° 617 2
% thrombocytopenia pericarditis Pulmanary embolism = 1000
Q - p - o 1834 g
[} ‘ ol
2 300 i P2 # ¥ ® 3554 ®
’ s (0]
£ 100 ¢ _ s ° 5564 S
g /l ’ ’ / ® 6574 g
&= 30 ’ “ @ ' g 500
cd s —_
x A s 2 7584
10 l\ 2 b4
"4 »’ e 85,114
3
/ // //
1 10 100 1 10 100 1 10 100 0
IR from previous study

2020-04-01 2020-08-01 2020-12-01 2021-04-01 2020-04-01 2020-08-01 2020-12-01 2021-04-01
Date

Data source =e= Aggregated public data =e= Package results

17 Development
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Finding patients that:

(d Have or had certain disease

 Use/d certain treatment (drug, vaccine, surgeries...)

d  With certain characteristic/s
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DEFINITION OF A PHENOTYPE = COHORT LOGIC

o Have or had certain disease

o Notice verbal tense: phenotypes are cohorts (time-bound

features), not just lists of codes




The Process and Tools

—

Title

Standardised and reproducible phenotyping using distributed analytics and tools in
the Data Analysis and Real World Interrogation Network (DARWIN EU®)

Authors

Francesco Dernie'*, George Corby'?, Abigail Robinson'?, James Bezer'=, Rowan Parry?,
Annika Jodicke®, Talita Duarte-Salles®*, Peter R Rijnbeek?, Katia Verhamme?, Alexandra
Pacurariu®, Daniel Morales®®, Luis Pinheiro®, Daniel Prieto-Alhambra®**, and Albert Prats-
Uribe®

o Do~ 0m ;m B WM

—

*Corresponding Author: d.prietoalhambra@darwin-eu.org

F Dernie et al. In press PDS 2024




1. PROPOSAL

Phenotype

Proposal

Phenotype Proposal

Form

2. COHORT

. Document reason
7
Feasibla® MO —® and store form STOP

AN

EXISTS?
Cohort R
Exisis LES]

itability P [VES
e
Suitability

o]
[ S Aszzessment
- Risk bias

- Vocabulary version
- Creation Date
- Developed in X data
partners

Risk of
misclassification

Suitability

—_——
"h-..__l_____._._,..-“

—m Codelist
Repository
"‘h...,__l_____,...p"

—_——
"h-..__l_____._._,..-“

- Cohort
Repository
"‘h..__l_____,__,.p"

5. DECK

METADATA DB

Database that
follows the process
and contains data on
all forms and
decisions

earnings from
study & other
metadata

Diagnostics DB

Document reason

and store form

MEDIUM

L

Codelist Generation Codelist
Refinement

Cohort Generation Cohort F{efine_rnent
and Evaluation

3. CODELIST

Phenotype generation process

4. COHORT

(and cohort?)

{ sSTOP )




STORAGE & TRACEABILITY

e Code lists review

DECK Portal « Concept Sets RO A
A  Home
¢ Storage of cohort definitions 8 e
. . o 1] Concept Sets name createdBy created modified requestReview delete
in all iterations .
®© ADEM Abigail Robinson 22/02/2024  22/02/2024 n []
Q Settings
®© AIDS v1 Abigail Robinson 28/10/2023  28/10/2023 B B
FAQ
®© ARDS Abigail Robinson 14/01/2024  02/02/2024 g [ ]
[> signout
®© ARDS_2 Abigail Robinson 14/01/2024  14/01/2024 g [ ]
[ ] A I | m e t a d at a S to re d a n d @  Acute kidney injury (Narrow defini..  Rowan Parry (DARWIN EU® CC) 12/07/2023  28/09/2023 A ]
I | f f | ° ©® Alanine transaminase | 1880535 Peter Rijnbeek (DARWIN EU® CC) 07/09/2023 07/09/2023 B i
r e u S a e O r u t u r e St u I e S ©® Alkaline phosphatase | 1880536 Peter Rijnbeek (DARWIN EU® CC) 07/09/2023 07/09/2023 B i
® All cause-hospitalisation_Tx | 1875...  Johnmary Arinze (DARWIN EU® CC)  24/08/2023 24/08/2023 g i
Rows per page: 100 ¥ 1-100 of 191 >

More detail tomorrow 13:45h: “Fit-for-Purpose Real-World Data: Principles and Developments”
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Different data provenance should lead to different rates

Received: 9 September 2022 | Revised: 11 April 2023 | Accepted: 13 April 2023
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And Europe is heterogeneous...

Source:

WHO IARC
GLOBOCAN

https://qgco.iarc.fr/

ASR (World) per 100 000 ASR (World) per 100 000
I 34.3-47.6 N Not applicable I 06-15.3 I Not applicable
N 28.9-34.3 No data B 7796 No data
26.0-28.9 1 | 5.8-7.7
23.9-26.0 4.8-5.8
17.4-23.9 33-48

Lung Cancer Age-std rates Stomach cancer ASR



https://gco.iarc.fr/

d.prietoalhambra@darwin-eu.org

@prieto_alhambra
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