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The healthdata explosion

• The healthcare sector has the fastest growing
datasphere

Ø Clinical data, radiology, pathology, -omics, 
monitoring, wearables…

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



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?
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Patient-Level Prediction
• What will happen to me?

Clinical Characterisation
• What happened to the patients?

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



Raw data Fit-for-purpose data Standardized analytics



History

• Since 2000 rapidly increasing number of drug side effects
• FDA Amendments Act � Risk Identification and Analysis System
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Sentinel

OMOP



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
ØDifferent database, same method, potentially different outcome
Ø Analysis choices are crucial
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History
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Sentinel

OMOP

OHDSI



OHDSI (est. 2014)

Mission
To improve health by empowering a community to collaboratively 

generate the evidence that promotes better health decisions 
and better care.
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Vision
A world in which observational research produces a 

comprehensive understanding of health and disease.



This is OHDSI!
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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.



Philosophy
• Interdisciplinary teams
• International collaboration
• All tools should remain public and freely available
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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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Reproducibility crisis (Nature 2016)

14Baker, M. 1,500 scientists lift the lid on reproducibility. Nature 533, 452–454 (2016) 

https://www.nature.com/articles/533452a
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GP hospitalclaims…survey cohort PDMS

? ????? ?

Old-school research gone wrong



The challenges of Real-World Data
Analytical method

Link to data

Data interoperability Standardized analytics Data network Strong community

What will it require?

The data…



Data interoperability
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Data 
interoperability

OMOP CDM

Interoperability

Semantic

Syntactic



Observational research OHDSI style

19

GP hospitalclaims…survey cohort PDMS

?

Data aggregation & analysis

Standardized analytics

Strong community



Standardized analytics can be reused over data sources
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ETL

Source data “OMOPped” data Analyses

“OMOPped” data“OMOPped” data “OMOPped” data

Reliable Evidence



Federated analyses in OHDSI network
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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

https://www.ohdsi.org/wp-content/uploads/2014/07/Beijing2015.pdf?_ga=2.178811554.749634320.1678273784-1300990784.1664885317


Federated analyses in OHDSI network
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Where can I learn more?
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ACADEMY
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OHDSI Community

• dash.ohdsi.org
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www.ohdsi.org

http://dash.ohdsi.org/
http://www.ohdsi.org/


What do we do?

Patient-Level Prediction
• What will happen to me?

Hernán 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.

Clinical Characterisation
• What happened to the patients?

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

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


Questions asked across the patient journey

More info?
- The Book of OHDSI 

chapter 7

Which patients take 
which treatments?

How many 
patients 
experienced 
complications?

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

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

Does treatment cause an 
outcome?

Does one treatment lead to a better 
outcome than the alternative?



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

• Large-scale characterization helps to generate hypotheses for follow-up studies to address 
current gaps in clinical practice

Treatment Patterns Across Disease Domains 
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Hripcsak et al. (2016)
Markus et al. (2024)Markus et al. (2023)

More info?
- The Book of OHDSI 

chapter 11.3 + 11.9
- EHDEN academy 

course in progress

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

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


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

29

Voss et al. (2023)
26 databases
11 countries



OHDSI LEGEND studies
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More info?
- OHDSI website

https://www.ohdsi.org/leg
end-oct2021-update/

- Various publications
e.g. 10.1093/jamia/ocaa103

https://www.ohdsi.org/legend-oct2021-update/
https://www.ohdsi.org/legend-oct2021-update/
https://doi.org/10.1093/jamia/ocaa103


SEEK COVER

• Objective: develop and externally validate COVID-19 Estimated Risk scores that quantify a 
patient’s risk of hospital admission, hospitalization requiring intensive services or fatality.
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Williams and Markus et al. (2022)



SEEK COVER
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• COVER interactive website to 
provide live risk scores.

• Impact: Health minister of 
Catalonia Spain explicitly 
mentioned the COVER index 
as one of the indicators they 
used to measure the impact 
of a given outbreak.

https://data.ohdsi.org/Covid19CoverPrediction/
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Sentinel

OMOP

OHDSI

EHDEN

DARWIN 
EU



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

www.darwin-eu.org

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


   National nodes

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

● Belgium ● Italy

● Denmark ● Luxembourg

● Estonia ● Netherlands

● Finland ● Norway

● Germany ● Portugal

● Greece ● Spain

● Hungary ● United Kingdom

● Israel

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


OHDSI BELGIUM

Meet our OHDSI BE Core Group Members
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Highlights - OHDSI BE growing community

OHDSI BELGIUM
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Since official launch of OHDSI Belgium in June 2023

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

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

Follow our OHDSI Belgium 
LinkedIn page for news and updates

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


Raw data Fit-for-purpose data Standardized analytics

Belgium has a higly
digitized healthcare

system



Can Belgian
partners run a 

federated study?

Raw data Fit-for-purpose data Standardized analytics



Birth of the OHDSI FALCON network

• Poised to address the unique challenges of 
cancer RWE

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

• On it’s way to become the largest and most 
diverse federated oncology RWE network

• FALCON-Lung
• 9 months from conception to delivery

Federated Alliance of Large-scale Cancer Observational Network



FALCON – Lung

- 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 Liège, GHDC, CHC).
• Other Belgian centers taking first steps

Most diverse & soon largest lung cancer RWE network

Kimmo Porkka – Helsinki University Hospital
Asieh Golozar – Nemesis Health & OHDSI oncology



Can we deliver
research-grade

standardized data?

Raw data Fit-for-purpose data Standardized analytics



Value proposition for hospitals

Yet our
hospita

ls still r
eally ne

ed goo
d incen

tives!

Research

BI

Quality improvement

Exchange

Only once!





OHDSI Europe Symposium 2025
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