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



Big data vs Real World Data 
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Big Data offers value to the pharma industry 

 



Machine Learning Chemogenomics:  
leveraging approaches from other industries 



>100M data points with biochemical activities of 
tested compounds available for training 



Multi-omics – search for the needle 

Public-private collaborations, e.g. 
- EMIF-AD  
- DP-UK 
- UK BioBank  
- Multiple cohorts 



EMIF project overview 

 57 partners from 14 
European countries 

 €56 million worth of 
resources  

 Three projects in one 

 Five year project  
(2013 – 2017) 

ACADEMIC PARTNERS 

SME PARTNERS EFPIA PARTNERS 

PATIENT ORGANISATION 



Data available through consortium 

Data is available from more than  
40 million subjects from seven EU countries 

Primary care 
data sets 

Hospital data 
 

Administrative 
data 

Regional 
record-linkage 

systems 

Registries and 
cohorts (broad 

and disease 
specific) 

Biobanks 



Prevalence amyloid positivity 

Jansen et al JAMA 2015 

37% 

16% 

9 



Big challenges in clinical development 



Creating a network  
of hospitals 



Estimating study feasibility 

Number of matches after each consecutive criterion has been applied 
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Wave 3 : Real World Outcomes (RWE) 

Increased complexity requiring addition of evidence collected in routine practice 

1986 US 
outcomes 
research 

2011 PCORI 2014 EMA 
adaptive 
licensing 

2009 Mini 
sentinel 

1990 Evidence-based 
medicine 
publications 

Wave 2 : Reimbursement (Standard of care comparison) 

Pressure on health care budget and multiplication of drugs for same indications created need for extra 
evidence: Demonstrating the improvement a drug represents versus standard of care 

1988 CMS effectiveness 
initiative 

2004 IQWIG 2003 US CER 
investment 

1999 NICE 

First regulated components of evidence required to register a drug; remaining the main components 
of a drug evidence package but now need to be complemented by additional evidence 

Wave 1 : Safety and Efficacy (RCTs with placebo controls) 

1938 FDA safety 
requirement 

1962 FDA efficacy 
requirement 

1948 1st RCT in 
UK 

RWE as complementary element to RCTs for required drug evidence package 

RWE is incrementally gaining importance for 
required drug evidence package 



Alternative Pathways 



Daratumumab case 
Using RWD to build a case for regulatory 
approval – predictive survival model  



Novel analytical methods – gaining new insights 

AB Jensen et al., Nature Comm., 2014  



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 
 



Questions ??  
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