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March 2020: frantic search for medical evidence



We enable open science by 

developing and implementing

open source solutions and FAIRifying 

data in life sciences



Software engineers, data scientists, project managers & staff; expertise in
bioinformatics, medical informatics, biostatistics, knowledge management etc.

Fast-growing
Started in 2012
40+ people by now

Core values

Share 

Reuse

Specialize

Customer Segments
Pharma
Life Sciences
Healthcare

Interdisciplinary team
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Our open innovation ecosystem

National Health Data Networks

Open Source Software Precompetitive Health Data Projects Partner Communities



Outline

1. The case for open science
2. Medical evidence generation is 

changing through open science
3. Case study: COVID-19 studyathon



Science is broken

Statement #1

@keesvanbochove @TheHyveNL

but it can be fixed



What’s wrong with the academic career path?

https://danco.substack.com/p/can-twitter-save-science

https://danco.substack.com/p/can-twitter-save-science


What’s wrong with the academic career path?

https://danco.substack.com/p/can-twitter-save-science

https://danco.substack.com/p/can-twitter-save-science


Poor usage of statistics in biomedical science



Data that is not FAIR and behind paywalls



Open Science means re-inventing the process



From ivory tower to societal service

https://www.uu.nl/en/research/open-science

https://www.uu.nl/en/research/open-science


Science is 
broken, but it can 

be fixed

Statement #1

● The classical way of doing 
science has now too many 
perverse incentives

● Digital collaboration can 
change that for the better

● Open science and FAIR 
data stewardship offer a 
way forward for society

@keesvanbochove @TheHyveNL



Medical evidence 
generation is 

changing through 
open science

Statement #2

@keesvanbochove @TheHyveNL

● Scale
● Speed
● Impact



OBJECTIVES OF THE EHDEN PROJECT

Harmonisation
Harmonise in excess of 100 million anonymised health 
records to the OMOP common data model, supported by 
an ecosystem of certified SMEs, and technical architecture 
for a federated network

Evidence
Impact our understanding of, and improvement of, clinical 
outcomes for patients within diverse healthcare systems 
in the EU

Community
Establish a self-sustaining open science collaboration in 
Europe, supporting academia, industry, regulators, payers, 
government, NGOs and others
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THE JOURNEY TO REAL WORLD EVIDENCE

Patient-level data 
in source system

Reliable evidence

Reproducible data flow

Documented manipulations and procedures.
Automated, end-to-end analysis code.

Common data model & standardised vocabulary

Two-step process: standardisation before analysis.
ETL & source code separated from analysis.

Re-use of data & analysis.

Patient-level data in 
Common data 

model



WHY IS THIS NOT CURRENT PRACTICE?

Analytical method

Link to data

Data interoperability Standardised analytics Data network Strong community

What will it require?

The data…

Source - Christian Reich (IQVIA)



THE OMOP COMMON DATA MODEL
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Standardized derived 
elem

ents

Standardized vocabularies

Standardized meta-dataStandardized health system dataPerson
Observation period

Specimen

Death

Visit occurrence
Procedure occurrence

Drug exposure

Device exposure

Condition occurrence

Measurement

Observation

Note

Note NLP

Fact relationship

Care site

Payer plan period

CDM source

Concept
Vocabulary

Domain
Concept class

Concept relationship
Relationship

Condition era
Drug era
Dose era

Location

Cost

Cohort
Cohort attribute

Concept synonym
Concept ancestor

Source-to-concept map
Drug strength

Cohort definition
Attribute definition

Provider

Patient-centric
Tabular

Extendable
Built for analytics
Relational design

v 5.0.1



STANDARDIZED VOCABULARIES
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OHDSI METHODS LIBRARY (R CODE) https://ohdsi.github.io/MethodsLibrary
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LARGE-SCALE OBSERVATIONAL RESEARCH IS FEASIBLE.

“Characterizing treatment pathways at scale using the OHDSI network.”
George Hripcsak et al. - PNAS (2016)27:7329–7336

11 Data sources

4 Countries

> 250 million
patients

Hypertension DepressionT2 Diabetes 
Mellitus
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LANCET PAPER FROM OHDSI-LEGEND COLLABORATION
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The COVID-19 
Study-a-thon

The power of Interoperability

● Background
● OMOP CDM: 

Interoperable Data 
Assets

● OHDSI tooling: 
Reusable Analytics



Fast observational research is feasible

March 26-29, 2020
● Virtual event
● >300 collaborators 

from 30 countries
● Four time zones
● 37 healthcare 

databases
● Twelve concurrent 

network studies



Interoperable data network



Key pharmacology terms

● Efficacy is the capacity of a drug to produce an 
effect (e.g., lower blood pressure).
○ Typically studied in RCTs (under ‘ideal’ conditions)

● Effectiveness differs from efficacy in that it takes into 
account how well a drug works in real-world use

● Safety concerns the type and likelihood of adverse 
effects that a drug has.



Three focus areas, Twelve Questions

“Safety of hydroxychloroquine, alone and in 
combination with azithromycin, in light of rapid wide-
spread use for COVID-19: a multinational, network 
cohort and self-controlled case series study”

https://github.com/ohdsi-studies/Covid19EstimationHydroxychloroquine

https://github.com/ohdsi-studies/Covid19EstimationHydroxychloroquine


Standardized Analytical tooling



Standardized Analytical tooling



OHDSI Methods Library

● Reusable code 
packages

● Implementing 
best practices 
for 
observational 
research



Standardized Analytical tooling
37 databases



Interoperable data network

1)

2)
3)

4)



Standardised Dissemination of Results

https://data.ohdsi.org/Covid19EstimationHydroxychloroquine/

https://data.ohdsi.org/Covid19EstimationHydroxychloroquine/


Within weeks: Paper in pre-print

https://www.medrxiv.org/content/10.1101/2020.04.08.20054551v1

https://www.sciencemag.org/news/2020/04/antimalarials-widely-used-against-covid-19-heighten-risk-cardiac-arrest-how-can-doctors

https://www.medrxiv.org/content/10.1101/2020.04.08.20054551v1
https://www.sciencemag.org/news/2020/04/antimalarials-widely-used-against-covid-19-heighten-risk-cardiac-arrest-how-can-doctors
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STUDY-A-THON WEBINAR

https://youtu.be/
X5yuoJoL6xs

Review the webinar for a 
run-through of an earlier 
study-a-thon with the 
organizer, Dani Prieto from 
University of Oxford.

https://thehyve.nl/
resources
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COVID-19 RESOURCES

https://www.pscp.tv/w/1LyxBNwZBlExN

https://www.ohdsi.org/88-hours/

https://www.ohdsi.org/covid-19-updates/

https://www.pscp.tv/w/1LyxBNwZBlExN
https://www.ohdsi.org/88-hours/
https://www.ohdsi.org/covid-19-updates/


Medical evidence 
generation is 

changing through 
open science

Statement #2

@keesvanbochove @TheHyveNL

● The scale is changing: “a 
paradigm shift from single 
study and single estimate 
medical research to large-
scale systematic evidence
generation”

https://ohdsi.github.io/TheBookOfOhdsi/
OpenScience.html

● The speed is changing: 
study-a-thon example

https://ohdsi.github.io/TheBookOfOhdsi/OpenScience.html
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