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Pictured above: Ulcerative Colitis



“The patients are waiting!” 
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Dr. Paul Janssen 

To eliminate disease 
through developing 
highly innovative 

medical solutions for 
people 

around the world



Bigger = Better ??
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Howard Hughes’ plane only flew 
one mile … 



Power in numbers … 
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The Prospective Studies Collaboration: Lewington et al. 2002



Machine Learning has overtaken Big Data 
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Big data vs Real World Data

26-Feb-15
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Big Data Defined
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Explosion of healthcare data
Healthcare data growth is one of the fastest across many industries. 
A 48% annual growth rate will lead to 2,314 Exabytes of data in 2020.

Enterprise Strategy Group 2011, Research report: North American Healthcare Provider Information



Opportunities for Real/Big data

Discovery

• In-silico drug design

• Biomarker discovery

• Predictive modelling

• Disease insight 

generation

Development

• Trial design and 

feasibility analysis

• EHR-facilitated 

recruitment

• Prospective cohort 

selection 

Launch / Post-
launch

• Analysis treatment 

pathways

• Collection clinical & 

economic evidence

• Ongoing efficiency & 

safety monitoring
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Developing in-silico drug design
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>100M data points with biochemical activities of 
tested compounds available for training

https://twitter.com/MELLODDY_IMI

New IMI project in which 10 
pharma companies collaborate

https://twitter.com/MELLODDY_IMI


Challenges in trial execution

1
2

50% 
of today’s clinical trials 

fail to achieve the 

target recruitment

Almost 

half of all trial delays 

caused by patient 

recruitment problems  

1/3 of protocol 

amendments are 

avoidable, at a cost of 

$0.5m

The percentage of 

studies that complete 

enrolment on time: 

18% in Europe, 

7% in the US

Only 1/3 of the sites 

engaged in a multicentre 

study manage to enrol 

the requisite number of 

patients

Potential improvement 
through use of

Real World Data

Source: IMI-EHR4CR project 
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EHR4CR

For profit – InSite platform

Non-profit – iHD instituteSource: presentation Prof Dipak Kalra

InSite network 
merged with TriNetX

in 2019
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Stimulating the flow of data through
federated networks
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Using federated data in clinical research

Trial Design Services
TRIAL DESIGN

TDS

Study Placement Services
PROTOCOL 

FEASIBILITY

SPS

Electronic Chart Review
PATIENT 

RECRUITMENT

ECR

CT Data Capture Services
DATA 

CAPTURE

DCS



From “broad” to “deep” data
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The broad network of RWD sources (hospitals, 
cohorts, other) can serve as starting point for 
enrichment (deepening). 

By disease area, original RWD can be enriched 
based on the needs for (clinical) research, 
thereby creating a so called “T-shaped” data 
ecosystem (combining broad and deep data)

MDD
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True open science collaboration



Power of distributed data --

Collaboration with 
11 data sets representing 

255Mio subjects



New IMI project

Harmonised 100 million records, mapped to the OMOP 
common data model

Ecosystem of certified/qualified SMEs harmonising data 
sources, supported by €17mio fund via open series of calls

Federated analytics via OHDSI tooling, ARACHNE and EMIF 
platforms

Impact: Improving trust and reusability of real world data for 
key stakeholders

Aligned 
with



Conclusions

▪ Big data offers opportunities along the full product life cycle

▪ Specific analytical skills and methods are required

▪ Analysis and approaches to big data need to take patient / 

subject privacy challenges into account

▪ Federated approaches can help to mitigate privacy challenges
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