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The Hyve

We advance biology and medical research…

… by building and serving thriving open source communities.

Services

Professional support for
open source software in 
biomedical informatics

➢Software development
➢Data engineering
➢Consultancy
➢Hosting / SLAs

Core values

Share 

Reuse

Specialize

Office Locations
Utrecht, The Netherlands
Cambridge, MA, United States

Customer Segments
Pharma
Life Sciences
Healthcare

Fast-growing
Started in 2012
45+ people by now



Teams at The Hyve: open source communities

Research Data Management
● FAIR Data Governance consultancy
● Fairspace (meta)data management

Genomics
● Cancer data portal: cBioPortal
● Knowledge base: Open Targets

Health Data Networks
● Data warehouses: tranSMART, i2b2
● Cohort selection: Glowing Bear
● Request Portals: Podium

Real World Data
● Real world evidence: OMOP/OHDSI
● Wearables platform: RADAR-BASE
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A Year at

58 Projects
13 pharma companies

10 hospitals

11consortia/biobanks/health 

networks/patient organisations

33 Projects with 

patient level data 

7 Clinical Data 

Models



Outline

1. Introduction to Open Science & Data 
Stewardship

2. Medical evidence generation is 
changing through open science



Science is broken

Statement #1

@keesvanbochove @TheHyveNL

but it can be fixed



What’s 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 with the academic career path?

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

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


Science is broken?



Altmetrics.org
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#OpenScience
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Research Data
Lifecycle

UK Data Service / JISC
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Data Stewardship

https://ds-wizard.org

Rob Hooft

https://ds-wizard.org/


Science is 
broken, but it can 

be fixed

Statement #1

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

● Digital collaboration can 
change that for the better

● From data management to 
data stewardship

@keesvanbochove @TheHyveNL



Intermezzo
Your research project

● Go to ds-wizard.org, create 
an account

● Browse some of the 
knowledge models, if you 
are not sure use Life 
Sciences DSW Knowledge 
Model, 2.0.0

● Create a questionnaire for 
your project, and choose 2 
or 3 sections to fill in

● Bonus / alternative: Look at 
what a computer knows 
about you as scientist: find 
or create your ORCID



Medical evidence 
generation is 

changing through 
open science

Statement #2

@keesvanbochove @TheHyveNL

● Scale
● Speed
● Impact
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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

Presentator
Presentatienotities
After reading objectives: 

To support these goals, we created three pillars – go to next slide.
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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

Presentator
Presentatienotities
To reach our goal and maximise the potential of RWE, we need to begin a journey where patient-level data in a source system is linked to patient-level data in a common data model – that can ultimately enable reliable evidence to be generated.

In short, we need to create a reproducible data flow with documented manipulations and procedures and an automated, end-to-end analysis code. And we also need to work from a common data model and standardised vocabulary. A two-step process is needed: standardisation before analysis. This includes an ETL (Extraction Transform and Load) & source code separated from analysis – and the re-use of data and analysis.
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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)

Presentator
Presentatienotities
So one may rightly ask the question: "Why is this not current practice – and the pun is intended?"

The plug analogy serves to illustrate the complex health data research landscape seen across Europe. So, what it will take to create a large-scale, federated network across such a broad and diverse region? 

Data interoperability: in other words – harmonisation of the different structures, terminologies and languages
Standardised analytical pipelines are needed
Data network services are needed to build an active data network that answers clinically important questions in a timely manner
A strong community mindset is needed covering all of Europe that collaboratively will improve patient care

It was these many challenges and opportunities that led the IMI2 to create EHDEN. Go to next slide.
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THE OMOP COMMON DATA MODEL
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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
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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

Presentator
Presentatienotities
Observational research promises to complement experimental research by providing large, diverse populations that would not be feasible for an experiment. In this study, all data were mapped to common data standards, patient privacy was maintained by using a distributed model, and results were aggregated centrally. The pathways revealed that the world is moving toward more consistent therapy over time across diseases and across locations – thereby demonstrating that large-scale international observational research is feasible.
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LANCET PAPER FROM OHDSI-LEGEND COLLABORATION
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26

STUDY-A-THON COVERAGE
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FAST OBSERVATIONAL RESEARCH IS FEASIBLE (STUDY-A-THON)

Monday
Group consensus on the 
problem
Draft cohort definitions

Tuesday
Review clinical characterisation
Draft patient-level prediction 
design

Wednesday
Review patient-level prediction 
results
Externally validate prediction model

Thursday
Draft population-level effect estimation design
Review population-level effect estimation diagnostics

Friday
Review of results
Plan for completing publications

“To compare the risk of post-operative complications and mortality
between unicompartmental vs total knee replacement.”

(EHDEN 1st Study-a-thon, Oxford, December 2018)

Presentator
Presentatienotities
The Oxford Study-a-thon is a brilliant example of the power of what we can achieve – it took only five days to produce a Lancet paper.
Similarly, it's EHDEN's goal to speed up the analysis process, whilst ensuring a high level of quality – and this higher efficiency is one of the core aspects that underpins define our mission, vision & values.   Include link to webinar (QR code?)

Go to next slide... 
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COHORT DEFINITION
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FAST OBSERVATIONAL RESEARCH IS FEASIBLE (STUDY-A-THON)

Monday
Group consensus on the 
problem
Draft cohort definitions

Tuesday
Review clinical characterisation
Draft patient-level prediction 
design

Wednesday
Review patient-level prediction 
results
Externally validate prediction model

Thursday
Draft population-level effect estimation design
Review population-level effect estimation diagnostics

Friday
Review of results
Plan for completing publications

“To compare the risk of post-operative complications and mortality
between unicompartmental vs total knee replacement.”

(EHDEN 1st Study-a-thon, Oxford, December 2018)

Presentator
Presentatienotities
The Oxford Study-a-thon is a brilliant example of the power of what we can achieve – it took only five days to produce a Lancet paper.
Similarly, it's EHDEN's goal to speed up the analysis process, whilst ensuring a high level of quality – and this higher efficiency is one of the core aspects that underpins define our mission, vision & values.   Include link to webinar (QR code?)

Go to next slide... 
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PUBLICATION OF THE PROTOCOL AND RESULTS

http://data.ohdsi.org/UkaTkaSafetyEffectiveness/
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FAST OBSERVATIONAL RESEARCH IS FEASIBLE (STUDY-A-THON)

Monday
Group consensus on the 
problem
Draft cohort definitions

Tuesday
Review clinical characterisation
Draft patient-level prediction 
design

Wednesday
Review patient-level prediction 
results
Externally validate prediction model

Thursday
Draft population-level effect estimation design
Review population-level effect estimation diagnostics

Friday
Review of results
Plan for completing publications

“To compare the risk of post-operative complications and mortality
between unicompartmental vs total knee replacement.”

(EHDEN 1st Study-a-thon, Oxford, December 2018)

Presentator
Presentatienotities
The Oxford Study-a-thon is a brilliant example of the power of what we can achieve – it took only five days to produce a Lancet paper.
Similarly, it's EHDEN's goal to speed up the analysis process, whilst ensuring a high level of quality – and this higher efficiency is one of the core aspects that underpins define our mission, vision & values.   Include link to webinar (QR code?)

Go to next slide... 
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PUBLICATION IN THE LANCET RHEUMATOLOGY
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METHODS ELABORATION

Backgroud : There is uncertainty around whether to use unicompartmental knee replacement (UKR) or 
total knee replacement (TKR) for individuals with osteoarthritis confined to a single compartment of the 
knee. We aimed to emulate the design of the Total or Partial Knee Arthroplasty Trial (TOPKAT) using 
routinely collected data to assess whether the efficacy results reported in the trial translate into 
effectiveness in routine practice , and to assess comparative safety.

Methods: We did a population-based network study using data from four US and one UK health-care 
database, part of the Observational Health Data Sciences and Informatics network. The inclusion 
criteria were the same as those for TOPKAT; briefly, we identified patients aged at least 40 years with 
osteoarthritis who had undergone UKR or TKR and who had available data for at least one year prior to 
surgery. Patients were excluded if they had evidence of previous knee arthroplasty, knee fracture, knee 
surgery (except diagnostic), rheumatoid arthritis, infammatory arthropathies, or septic arthritis. Opioid 
use from 91–365 days after surgery, as a proxy for persistent pain, was assessed for all participants in 
all databases. Postoperative complications (ie, venous thromboembolism, infection, readmission, and 
mortality) were assessed over the 60 days after surgery and implant survival (as measured by revision 
procedures) was assessed over the 5 years after surgery. Outcomes were assessed in all databases, 
except for readmission, which was assessed in three of the databases, and mortality, which was 
assessed in two of the databases. Propensity score matched Cox proportional hazards models were 
fitted for each outcome. Calibrated hazard ratios (cHRs) were generated for each database to account 
for observed differences in control outcomes, and cHRs were then combined using meta-analysis.
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FINDINGS AND INTERPRETATION

Findings: 33,867 individuals who received UKR and 557,831 individuals who received TKR 
between Jan 1, 2005, and April 30, 2018, were eligible for matching. 32,379 with UKR and 
250,377 with TKR were propensity score matched and informed the analyses. UKR was 
associated with a reduced risk of postoperative opioid use (cHR from meta-analysis 0.81, 95% 
CI 0.73–0.90) and a reduced risk of venous thromboembolism (0.62, 0.36–0.95), whereas no 
difference was seen for infection (0.85, 0.51–1.37) and readmission (0.79, 0.47–1.25). 
Evidence was insufficient to conclude whether there was a reduction in risk of mortality. UKR 
was also associated with an increased risk of revision (1.64, 1.40–1.94).

Interpretation: UKR was associated with a reduced risk of postoperative opioid use 
compared with TKR, which might indicate a reduced risk of persistent pain after surgery. UKR 
was associated with a lower risk of venous thromboembolism but an increased risk of 
revision compared with TKR. These findings can help to inform shared decision making for 
individuals eligible for knee replacement surgery.
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STUDY-A-THON WEBINAR

https://youtu.be/
X5yuoJoL6xs

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

https://thehyve.nl/
resources



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


We advance biology and medical 

sciences by building and serving 

thriving open source communities



OHDSI Europe Symposium https://www.ohdsi-europe.org/

https://www.ohdsi-europe.org/


Job opportunities https://thehyve.nl/about-us/vacancies/

https://thehyve.nl/about-us/vacancies/
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