
DATA-DRIVEN HEALTHCARE
TODAY’S RESEARCH FOR TOMORROW’S HEALTHCARE

Ronald Cornet | June 28th 2022



• Drivers
• Challenges
• Approaches
• Experiences



Drivers



Source: Challenges for the FDA: The Future of Drug Safety, Workshop Summary



Other examples

CC BY-SA 2.0 Docteur Spitalier Philippe
https://www.flickr.com/photos/spitalier/42266229504

CC0 https://pxhere.com/de/photo/1608792
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Source: https://mobile.twitter.com/DataSavesLives_/photo

https://mobile.twitter.com/DataSavesLives_/photo


Challenges



Source: New Yorker June 26th, 1995, drawing by J.P. Rini
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https://khn.org/news/
death-by-a-thousand-clicks/

https://khn.org/news/death-by-a-thousand-clicks/


https://ehrintelligence.com/
news/one-third-of-health-systems-
still-struggle-with-interoperability

Standards
Shared Semantics

Information models & Vocabularies

https://ehrintelligence.com/news/one-third-of-health-systems-still-struggle-with-interoperability




Approaches
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Source: https://www.spoortijdlijn.nl/

https://www.spoortijdlijn.nl/





Refined eHealth European Interoperability Framework
Legal and regulatory

Policy

Care Process

Information

Applications

IT Infrastructure

Legal and regulatory constraints

Collaboration agreements

Alignment of care processes

Defining and coding of information

Integration in healthcare systems

Communication protocols
Source: European Commission, 2017

https://ec.europa.eu/research/participants/documents/downloadPublic?documentIds=080166e5b56dffdc&appId=PPGMS


European Health Data Space Regulation

Source: A European Health Data Space: harnessing the power of health data for people, patients and innovation



European approaches

• EHDS: a “health-specific ecosystem comprised of rules, common standards and 
practices, infrastructures and a governance framework”.

• GAIA-X project;  a federated system linking cloud service providers and users in a 
transparent environment that will drive the European data economy



International health data standardization

• HL7 (FHIR – Fast Healthcare Interoperability Resources)
– facilitating exchange of healthcare data

• Based on OpenAPI specification
• OHDSI (Observational Health Data Sciences and Informatics)

– facilitating analysis of federated observational data for Real-World Evidence
• CDISC (Clinical Data Interchange Standards Consortium)

– to enable interoperability to improve medical research

• … and many more, including OpenEHR and ISO-standards, and terminologies



Applications in the Netherlands

• National Switchboard – based on HL7 CDA

• MedMij – standard for secure exchange of health data between care 
users and care providers (person health environments)

• VIPP – Providing patients’ access to their health data



Experiences



Data standardization

• Data Curation Tool, for conversion into HL7 FHIR Repository
• Data Privacy Tool, HL7 FHIR API-based
• FAIR4Health platform, to support the execution of algorithms

See for all details:
https://www.fair4health.eu/en/news/fair4health-key-outputs-for-the-scientific-community

https://www.fair4health.eu/en/news/fair4health-key-outputs-for-the-scientific-community


Data standardization

• Application of the OHDSI model and tools
• CAPABLE – quality of life after cancer treatment
• Mental health of children and young adults
• NICE – Dutch ICU registry
• CovidPredict – ICU data of COVID-19 patients
• Common data elements of rare disease registries





# patients

F1-score



Pre-condition – “FAIR” from the start

FAIR logo 
CC BY-SA 4.0
File:FAIR data principles.jpg

Graphical abstract
CC BY 4.0

Kersloot et al., De-novo FAIRification via an Electronic Data 
Capture system by automated transformation of filled 
electronic Case Report Forms into machine-readable data
J Biomed Info 2021; https://doi.org/10.1016/j.jbi.2021.103897

https://creativecommons.org/licenses/by-sa/4.0
https://creativecommons.org/licenses/by-sa/4.0
https://doi.org/10.1016/j.jbi.2021.103897


Graphical abstract
CC BY 4.0

https://creativecommons.org/licenses/by-sa/4.0


Experiences – summary

• Sociotechnical effort

• Knowledge intensive, many gaps

• (medical) informatics needs to further mature



Agenda



Source: Challenges for the FDA: The Future of Drug Safety, Workshop Summary



Source: New Yorker June 26th, 1995, drawing by J.P. Rini



Source: New Yorker June 26th, 1995, drawing by J.P. Rini



Source: https://www.health-ri.nl/data-reuse-obstacles-removal-traject



Priorities – data

• Focus on high-quality, standardized, structured data at the source – where possible
• Involve clinicians

• Get clear descriptions of data and datasets
• Minimize copy-pasting of data

• Use the data
• Involve patients



Priorities – field

• Establish infrastructures

• Establish communities

• Provide training in medical informatics
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