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The healthdata explosion

» The healthcare sector has the fastest growing 181
datasphere

» Clinical data, radiology, pathology, -omics,
monitoring, wearables...

* Investment in qualitative data and insights lags
behind that of other sectors

O Statista 2023 &



What if...

The care for every citizen/patient is personalized, based on
all known information about the patient and the outcomes of
billions of patients around the world?

Population-Level Effect Estimation
« What are the causal effects?

Patient-Level Prediction
« What will happen to me?

Clinical Characterisation
« What happened to the patients?
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Standardized analytics

Fit-for-purpose data

Raw data



History

/<

® Since 2000 rapidly increasing number of drug side effects
® FDAAmendments Act [] Risk Identification and Analysis System

Sentinel




OMOP experiment (2009)

* Empirically reproduce a set of known (medical) facts using
positive and negative test cases. The assumption was that this
could be achieved with the best database and the best methods.

* 10 databases; 14 methods
> Different database, same method, potentially different outcome

> Analysis choices are crucial N



History

OMOP



K OHDSI (est. 2014)

Vision

A world in which observational research produces a
comprehensive understanding of health and disease.
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This is OHDSI!

OHDSI is a fun way to collaborate with amazing people across the globe to collectively advance science and
improve the lives of patients around the world.
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Philosophy

* Interdisciplinary teams
* |nternational collaboration
* All tools should remain public and freely available

More info?
- The Book of OHDSI
chapter 1.2
- EHDEN Academy course

“OMOP CDM and Standardised
Vocabularies”




Values

Innovation: Observational research is a field which will benefit greatly from
disruptive thinking. We actively seek and encourage fresh methodological
approaches in our work.

Reproducibility: Accurate, reproducible, and well-calibrated evidence is
necessary for health improvement.

Community: Everyone is welcome to actively participate in OHDSI, whether
you are a patient, a health professional, a researcher, or someone who
simply believes in our cause.

Collaboration: We work collectively to prioritize and address the real world
needs of our community’s participants.

Openness: We strive to make all our community’s proceeds open and
publicly accessible, including the methods, tools and the evidence that we
generate.

Beneficence: We seek to protect the rights of individuals and organizations
within our community at all times.
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1 Reproducibility crisis (Nature 2016)

HAVE YOU FAILED TO REPRODUCE WHAT FACTORS CONTRIBUTE TO
AN EXPERIMENT? IRREPRODUCIBLE RESEARCH?
Most scientists have experienced failure to reproduce results. Many top-rated factors relate to intense competition and time pressure.
® Someone else’s @ My own ® Always/often contribute @ Sometimes contr?bute

Selective reporting
Chemistry
Pressure to publish

Low statistical power or poor analysis

Biology
Not replicated enough in original lab

Physics and
engineering Insufficient oversight/mentoring

Methods, code unavailable
Medicine

Poor experimental design
Raw data not available from original lab

Fraud

Insufficient peer review

0 20 40 60 80 100%

Baker, M. 1,500 scientists lift the lid on reproducibility. Nature 533, 452—-454 (2016)
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https://www.nature.com/articles/533452a

research gone wrong

3

88

Why Most Published Research Findings Why Most Published Research Findings Why Most Published Research Findings Why Most Published Research Findings Why Most Published Research Findings Why Most Published Research Findings Why Most Published Research Findings
Are False Are False Are False Are False Are False Are False Are False
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4
% The challenges of Real-World Data

Analytical method

The data...

Link to data

—[] O
—[ =2

Data interoperability Standardized analytics Data network Strong community
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Data
interoperability

Data interoperability

Semantic

Syntactic

OMOP CDM

Interoperability
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Observational research OHDSI style
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Source data “OMOPped” data Analyses

8- <

Reliable Evidence

DATA QUALITY ASSESSMENT

“OMOPped” data OMOPped data “OMOPped” data
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Federated analyses in OHDSI network
Ageregate - ~—
Standardized analytics 07" o‘E 015

Firewall

Common Data Model

Extract, Transform, Load (ETL)

Patient level, identifiable
information

Practice Hospital

Schuemie MJ. How to extract transform and load observational data.
https://www.ohdsi.org/wp-content/uploads/2014/07/Beijing2015.pdf? ga=2.178811554.749634320.1678273784-1300990784.1664885317 Last accessed 09-MAR-23
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https://www.ohdsi.org/wp-content/uploads/2014/07/Beijing2015.pdf?_ga=2.178811554.749634320.1678273784-1300990784.1664885317

Federated analyses in OHDSI network

Count people on drug A
and B, and the number of
outcomes X

Practice:
100 patientson A, 1 has X
200 patients on B, 4 have X

Hospital:
1000 patients on A, 10 have X
2000 patients on B, 40 have X

Aggregated data

No privacy concerns
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OHDSI CoLLABORATORS OHDSI CoLLABORATORS

Our community is ALWAYS seeking new collaborators. Do you want to focus on data
standards or methodological research? Are you passionate about open-source
= - development or clinical applications? Do you have data that you want to be part of
The OHDSI community brings together volunteers from around the world to 9 2 Do you T ofag truly vl

establish open community data standards, develop open-source software, : i I bel JoU
conduct methodological research, and apply scientific best practices to - oty e R e

both answer public health questions and generate reliable clinical evidence.

- 2,367 collaborators
» 74 countries

» 21 time zones

» 6 continents

* 1 community

OHDSl.org 10 #JoinTheJourney #JoinTheJourney 1 OHDSl.org




OHDSI Community

www.ohdsi.org

»
cH

lunig GP

 dash.ohdsi.orqg

Community Dashboard

OHDsI

Publications

Media

Welcome!

Ehden Courses About the OHD

Network Studies

Observational Health Data Sciences and Informatics
(OHDSI) is an open science community. OHDSI's
mission is to improve health by empowering a
community to collaboratively generate the evidence
that promotes better health decisions and better
care. The OHDS| Community Dashboard is a tool to
highlight the progress we are making toward this
mission and the collective accomplishments and
impact of our community. A goal of the dashboard is
help our community identify how members can see
the OHDSI eco-system as an interconnected system
to make a larger impact. We hope you find these
tools useful staying up to date with all the activities
in OHDSI as well as finding new colleagues in our
community to collaborate with. Dashboards are
developed to represent various aspects of the
OHDS! community activities.

Phenotype Library

Opportunities

Publications & Cumulative Citations

Summa

576

PubMed Manuscripts

3406

PubMed Autho

2010 201 2012 2013 2014 2015 2016 2017 201

Working Groups

Summa

28

Total Working Groups

Network studies are observational research studies
conducted across institutions. Network studies form
the foundation of reproducible science with
published protocols. computable cohort definitions.
analysis. and results.

VERSION

Timeline Study Leads
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http://dash.ohdsi.org/
http://www.ohdsi.org/

What do we do?

Population-Level Effect Estimation

e What are the causal effects?

Patient-Level Prediction
* What will happen to me?

Clinical Characterisation
* What happened to the patients?

Hernan MA, Hsu J, Healy B. A Second Chance to Get Causal Inference Right: A Classification of Data Science Tasks. CHANCE 2019;32(1): 42-49, DOI: 10.1080/09332480.2019.1579578.



https://www.tandfonline.com/doi/full/10.1080/09332480.2019.1579578
https://doi.org/10.1080/09332480.2019.1579578

//N Questions asked across the patient journey

Which patients take S s
which treatments? § £
s IS
How many
patients Conditions y
experienced Drugs
complications?
Procedures
Measurements

What is the probability
that | will develop a
given disease?

96 Outcome

What is the probability
that | will experience
an (adverse) outcome?

Person: time
D e R s s S i i = -
More info? Baseline time 0 Follow-up time
- The Book of OHDSI Does treatment cause an Does one treatment lead to a better

chapter 7

outcome?

outcome than the alternative?



} Treatment Patterns Across Disease Domains

* Objective: provide high-level insight in real-world treatment practices across different care
settings, countries and continents

Type 2 Diabetes Mellitus CCAE A Hypertension cumc D Depression MDCD o
\

< . Direct thrombin inhibitors
exd. dabigatran

Vaccinated  Pre-vaccination
a

......... \ J AN
B IMasis D LPD FRANCE F DA Germany H OpenClaims
. _(E_S)_ _—— (FR) (0€) (Usa) Plasma exchange/platelet
{3 (O Y4 hYd N transfusion
% i ; g
s ! '
Ly N ¢ ( 1
' ' -~
§ ! ) <« Rituximab
& ! / '
: ! Systemic corticosteroids
' )
K ! ! Thrombolytic/fibrinolytic
-3 H q enzymes
g '
; ' )
' )
' ' \ ) =
\ 4 =2,
S N/ — Treated 82.9%
Fig. 3. For each disease, diabetes (4-C), hypertension (D-F), and depression (G-, the inner circle shows the first relevant medication that the patient took, the Inpatient utpatient I
second circle shows the second medication, and so forth. Three data sources are shown for each disease; the data source abbreviations are defined in Table 2. 4 4 Untreated
FIGURE 1 g
Sunburst piots visualizing treatment pathways for TTS patients in pre-vaccination cohorts (top) versus vaccinated cohorts (pottom). Inpatient /
databases are depicted with a dashed line frame. whilst outpatient ones b s08d fra

Hripcsak et al. (2016) Markus et al. (2024)

Markus etaI (2023)
* Large-scale characterization helps to generate hypotheses for follow-up studies to address
current gaps in clinical practice

More info?
-  The Book of OHDSI

https://darwin-eu.github.io/TreatmentPatterns/ _ szﬁgalalc-:d‘;;lf

course in progress



https://darwin-eu.github.io/TreatmentPatterns/

Comparing the ‘Subjects with COVID-19' Stratified Incidence Rates for
AESIs to Those for ‘Pre-Pandemic Background Population’

Acute Myocardial Infarction i Non-hemorrhagic Stroke i Deep Vein Thrombosis (DVT) i Pulmonary Embolism |

100,000

CIOMS Frequency Classification

oo B Rare [> 'O /1000
3 ¢, Uncommon (>= 1/1000 to <1/100
ad Common (>= 1/100 to <1/10)

Myocarditis Pericarditis

10,000

1,000

‘ Hemorrhagic Stroke | | Bells Palsy I |

Weighted incidence rate per 100,000 person-years (COVID-19 populafigal)

Thrombosis with Thrombocytopenia (TWT) || Anaphylaxis H Narcolepsy

100,000

10,000

1,000

100

Encephalomyelitis ’ | Guillain Barre Syndrome ‘ | Transverse Myelitis

100,000

10,000

1,000

100

10 1,000 100,000 10 1,000 100,000 10 1,000 100,000 10 1,000 100,000
Weighted incidence rate per 100,000 person-years (General population)
e IBM_CCAE e IBM_MDCD e IBM_MDCR e IQVIA_OPENCLAIMS e IQVIA_PHARMETRICS e JMDC e OPTUM_SES e U_OF_TARTU e F A M 26 databases
Voss et al. (2023) o APHM e CUAMC e CUIMC ® HiC o IMASIS ® MHD © OPTUM_EHR ® STARR

@ uccs UCHEALTH CPRD_AURUM IPCI IQVIA_FRANCE_DA IQVIA_GERMANY_DA SIDIAP 1 1 CO u nt rl e S
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Jowrnal of the Amevican Medical informatics Association, 0401, 2020, 1268-127)

doc W0V amialocaa _A__M_‘LQ

Research and Applications

Large-scale evidence generation and evaluation across a
network of databases (LEGEND): assessing validity using
hypertension as a case study

Martijn J Schuemie (3,7 Patrick B Ryan,'” Nicole Pratt,* RuiJun Chen ,**
Seng Chan You,® Harlan M Krumholz,” David Madigan,” George Hripcsak,”® and
Marc A Suchard™"®

More info?
- OHDSI website

https://www.ohdsi.org/le

end-oct2021-update/

- Various publications
e.g. 10.1093/jamia/ocaal03

OXFORD

OHDSI LEGEND studies

Randomized controlled trials LEGEND
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Figure 3. Comparisons of single-drug hypertension treatments in randomized controlled trials (left) and in LEGEND (right). Each circle represents an ingredient.
Color groupings indicate drug classes. A line between circles indicates the 2 drugs are compared in at least 1 study.

Results: From 21.6 million unique antihypertensive new users, we generate 6 076 775 effect size estimates for
699 872 research questions on 12 946 treatment comparisons. Through propensity score matching, we achieve
balance on all baseline patient characteristics for 75% of estimates, observe 95.7% coverage in our effect-
estimate 95% confidence intervals, find high between-database consistency, and achieve transitivity in 84.8% of
triplet hypotheses. Compared with meta-analyses of RCTs, our results are consistent with 28 of 30 comparisons
while providing narrower confidence intervals.
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https://www.ohdsi.org/legend-oct2021-update/
https://www.ohdsi.org/legend-oct2021-update/
https://doi.org/10.1093/jamia/ocaa103

SEEK COVER

* Obijective: develop and externally validate COVID-19 Estimated Risk scores that quantify a
patient’s risk of hospital admission, hospitalization requiring intensive services or fatality

Influenza data COVID-19 data
Development data
Optum De-Identified Clinformatics Data Mart p
Database

| Performance evaluation
> (AUC, AUPRC, model
calibration)

7,344,117 visits with influenza
or flu-like symnptoms

v
[ 4,431,867 aged 18 or older External validation
(Influenza)
2,977, 969 >= 365 days i
observation pnor 10 the visit
AUSOM

2,082,277 no pdor influenza/ ] AU-ePBRN

symptoms/pneumonia in the
K 60 days prior to index / CCAE

IPCI
JMDC / N\
External validation

Training sample Internal validation ] MDCD (COVID-19)
n=112,500 n=37,500 J total n=44,507

Training sample/Internal ) MDCR CuIMC
n=2,082,277 Optum EHR
e \ HIRA

—

SIDIAP

TRDW

Score
clinical expert

COVER scores

Williams and Markus et al. (2022)

L )
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SEEK COVER

Multiple PLP Viewer = K’J

@ [ Language

 Calculate Risk e -

« COVER interactive website to N
provide live risk scores.

Sex
Male -

COVER-1
History of Cancer

History of COPD

History of Diabetes

History of Heart disease COVER:F
- -
n History of Hyperlipidemia
[ ) 05 1 15 2 2.5 3

History of Hypertension

n
History of Kidney Disease

Calculate Risk Description

This calculator presents the results of a prediction study that developed 3 prediction
models. The three models predicted: requiring hospital admission (COVER-H), requiring
intensive services (COVER-1), or fatality (COVER-F) in the month following COVID-19
diagnosis

Catalonia Spain explicitly
mentioned the COVER index —

» ElPlaesbasaen lamesura de 10 indicadors principals que permeten una fotografia

a S O n e Of t h e i n d i Ca to rS th ey acurada de la realitat epidémica a Catalunya.

] = =

used to measure the impact B

¥

358 o9 © 5 #NUMERO | RITME DE
PR 100000KAR 2 30| CREXEMENT
- 33 82 £ OiMGRessosAusUG
[CReq * TAXA REPRODUCTIVA g5 ~  (INDEXCOVER)
of a given outbrea H e
n - ag ~ % *NUMERO | RITME DE
= * TENDENCIA DEL RISC DE w - 3 CREIXEMENT
B REBROT (E9G) 2 z g D’HOSPITALITZACIONS PER
8 g= 3 cOVID-19 (INDEXCOVER)
8 -:Euc:omncz g‘sﬂnsrs § 2 ) A
= R POSITIUS PER SARS- o = o CASOS ATESOS
g B 29 LATENCIO PRIMARIA
-

* INCIDENCIA DE QUADRES
RESPIRATORIS A LATENCIO
PRIMARIA (L))

» En lainterpretacié dels indicadors s'aplicaran factors de correccié com: index socioecondmic
complex, envelliment de la poblacié o la densitat poblacional.

Generalitat
de Catalunya
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https://data.ohdsi.org/Covid19CoverPrediction/

/A/ Only 5 years ago...

vl atikcam i g g
e shses kL key criteria relevant for regulatory purposes. The most

BM) Open Electronic healthcare databases in e |
Europe: descriptive analysis of S DoAY The ade i o
characteristics and potential for use in  Fgre e Bt v b
medicines regulation s LSk o i

information on drug exposure was variable. Published

Alexandra Pacurariu,' Kelly Plueschke,’ Patricia McGettigan,'? Daniel R Morales,"  Validation studies were found for only 17 databases (50%).
Jim Slattery,' Dagmar Vogl,' Thomas Goedecke,' Xavier Kurz,' Alison Cave' Some level of access exists for 25 databases (73.5%), and
23 databases (67.6%) can be linked through a personal

identification number to other databases with parent—child
linkage possible in 7 (21%) databases. Eight databases
(23.5%) were already transformed or were in the process
of being transformed into a common data model that could
facilitate multidatabase studies.

Conclusion A Few European databases meet minimal
regulatory requirements and are readily available to be used
in a regulatory context, Accessibility and validity information
of the included information needs to be improved. This study
confirmed the fragmentation, heterogeneity and lack of
transparency existing in many European EHDs.

=
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DARWIN

* *

* *

* *
* 4 %

~160 million ~100 ~40

Patients providing data in Europe Studies delivered per year Data Partners
in 2025 from 2025 by the end of February 2026

The European Medicines Agency (EMA) and the European Medicines
Regulatory Network established a coordination centre to provide timely
and reliable evidence on the use, safety and effectiveness of medicines for
human use, including vaccines, from real world healthcare databases
across the European Union (EU). This capability is called the Data Analysis
and Real World Interrogation Network (DARWIN EU"). It is a flagship of
the European Health Data Space



https://www.ema.europa.eu/en
https://www.ema.europa.eu/en/glossary/european-medicines-regulatory-network
https://www.ema.europa.eu/en/glossary/european-medicines-regulatory-network

Belgium o ltaly

Denmark e Luxembourg

Estonia e Netherlands

Finland e Norway

Germany e Portugal

Greece e Spain

Hungary e United Kingdom

Israel BN

https://www.ohdsi-europe.org/index.php/national-nodes 36



https://www.ohdsi-europe.org/index.php/national-nodes

Meet our OHDSI BE Core Group Members W

OHDSI BELGIUM

Liesbet M. Peeters Annelies Verbiest Peter De Jaeger Nicky Van Der Vekens
(UHasselt) (UZ Antwerpen) (RADar / AZ Delta) (AZ Maria Middelares)
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Giovanni Briganti Freija Descamps Dries Hens Bart Vannieuwenhuyse

(CHU Mons) (edence Health) (Lynxcare) (pharma.be / Janssen)



Highlights - OHDSI BE growing community ‘ w

OHDSI BELGIUM

Since official launch of OHDSI Belgium in June 2023

e 170 interested individuals on mailing list
Not yet registered? - reach out to ilse.vermeulen@uhasselt.be

e 70 institutions in Belgium
e 15 data partners (EHDEN-network)

“ m

Follow our OHDSI Belgium

LinkedIln page for news and updates



mailto:ilse.vermeulen@uhasselt.be
https://www.linkedin.com/company/ohdsi-belgium
https://www.linkedin.com/company/ohdsi-belgium

Belgium has a higly
digitized healthcare
system
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Raw data Fit-for-purpose data Standardized analytics



Can Belgian
partners run a
federated study?
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Raw data Fit-for-purpose data Standardized analytics



Birth of the OHDSI FALCON network

Federated Alliance of Large-scale Cancer Observational Network

» Poised to address the unique challenges of
cancer RWE

* Representing cancer in a datamodel
*  Small populations in personalized medicine

* Onit’s way to become the largest and most
diverse federated oncology RWE network

« FALCON-Lung

* 9 months from conception to delivery

°
I ‘ A N About iCAN v Flagship Project v Team v News & Events Symposium 2025 Contact CANDOC

iICAN mNSCLC Studyathon

March 25-28, 2025
Helsinki, Finland

'CAN Digital Precision
I Cancer Medicine

Exploring the Real-World Treatment Landscape of mNSCLC

Metastatic non-small cell lung cancer (NNSCLC) remains a major challenge worldwide. The introduction of immune checkpoint inhibitors (ICls) has transformed treatment,

but their real-world impact varies acr nt treatment practices and reimbursement strategies. A deeper understanding of these variations

healthcare systems with d
and their clinical implications is essential to improving patient outcomes and informing clinical guidelines.

The iCAN mNSCLC Studyathon brings together researchers, clinicians, and data experts globally to systematically analyze real-world patient data in a privacy-preserving
federated manner by virtue of the OMOP common data model. Utilizing the OHDSI community-driven, standardized and open source methodologies, we can study treatment

patterns and outcomes across diverse healthcare settings in a way that ensures findings are reliable, transparent, and globally impactful

This collaborative approach allows us to compare variations across countries, leading to better, data-driven insights that can shape clinical practice, influence policy, and

ultimately improve care for MNSCLC patients worldwide.

In the four-day in-person studyathon, we will characterize real-world treatment patterns of metastatic NSCLC, with a focus on the adoption and impact of immune
checkpoint inhibitors (ICls) across different regions.

« Aim: Impact of immune checkpoint inhibitor treatment patterns on outcome in mNSCLC
« March 25-28, Helsinki

« Sponsor: iCAN - Digital Precision Cancer Medicine

« Coordinator: Nemesis Health, USA

« Partners from US, UK, Finland, Germany, Belgium, Spain, Australia



FALCON - Lung

Most diverse & soon largest lung cancer RWE network

- 50+ partners ran data quality assessment

- 22 implemented data quality improvement (“patch”)
- 20 onboarded study (others in progress): 11 countries, hospital-pharma-public/private partners

- 17 currently with results
4 of 17 are Belgian centers (UZ Antwerp, CHU Liége, GHDC, CHC).

Other Belgian centers taking first steps




Can we deliver
research-grade
standardized data?
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Raw data Fit-for-purpose data Standardized analytics



Value proposition for hospitals

—_ D ~) Research
) Bl
— |
-3 Exchange
A 3 D =y  Quality improvement

Only once!
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Figure 1: Belgian hospitals are organizing themselves to generate research-grade data from routinely-collected healthrecord
data, both autonomously and in collaboration with medtech companies. The networks below all use OMOP-CDM as data-
warehouse for clinical analytics. Year of inauguration and membership status as of January 2025 are shown.

@ FHIN ngo: AZ Delta, UZA, UZ Gent, UZ Brussel, CHU Liege,
AZ Klina, AZ Imelda, ZOL. 2024. www.fhin.be

A Levilo Health ngo: UZ Leuven, ZOL, OLV Aalst, AZ Delta, UZ
Gent, AZ Klina, AZ Oostende, AZ Groeninge, AZ Maria Mid-
delares, AZ Turnhout, AZ Jessa. 2024.

* Lynxcare RWE hub Onco: UZA, AZ Maria Middelares, AZ
Groeninge, UZ Brussel. 2022. www.lynx.care

B INAH: CHC, CHU Charleroi, CHDC. 2018. www.inah.be
W DIGIONE IQVIA: UCL St Luc (+ international partners). 2022.

OHDSI Belgium national node: >70 institutions, coordina-
ted by UZA, UHasselt. 2023.
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