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How is safety of drugs tested? 

 
 
 

Fase 1 Fase 2 Fase 3  

10-20 Till 100 100-3000 

Too little known about safety and effects in special 
groups (children, pregnant women, elderly) 

Approved 

millions 
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Background 

 

Serious adverse effects resulting from the treatment with 
thalidomide prompted modern drug legislation more than 50 
years ago.  

 

 

 

 

 

ADRs reported by physicians, entered in database and then 
signal needs to be detected 

Traditional post-marketing Pharmacovigilance 
method 



• Post-marketing spontaneous reporting systems for 
suspected adverse drug reactions (ADRs) have been 
the  main pillar to detect safety signals in 
Pharmacovigilance.  

• It has become evident that adverse effects of drugs 
may be detected too late, when millions of persons 
have  already been exposed. (examples: Vioxx, 
Lipobay, SSRIs, Rosiglitazone….) 
 

• Earlier detection is needed 
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In period 2004-2007:  
safety scandals 



Characteristics of drug safety 
assessment 

• Drug use is infrequent 
• Highly variable use: cannot be remembered 

– Need for alternative data sources 

• Serious idiosyncratic events are rare (1/10,000 
– 1/100,000) 
 

• Need for ‘big data’ 
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Routine health care data 

Wealth of data 
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Pregnancy  Birth RIVM GP 

Health agency Vacc. registry ADR database Hospitalization 

PACS hospital Laboratory data Pharmacy insurance 
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Routine health care data available in every country 
 

Can be used for safety monitoring 
 
 
 
 



Before 2007: Fragmented way of working: each center conducts 
its own study NSAIDs & AMI 
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From Hernandez-Diaz 



 Can we do better than meta-analyses of disparate 
studies? 

Meta-analysis of individual studies 
(traditional)  

Common protocol studies 

Central pooling of locally elaborated 
data 

Combining of raw data in central 
datawarehouse: impossible 
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As a consequence of drug safety 
scandals: 

Collaborative distributed system 
started across the world 





USA 

prof. dr. MCJM Sturkenboom 



FDA-AA: aim to have 100 million lives 
monitored 

http://www.fda.gov/Safety/FDAsSentinelInitiative/default.htm 
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USA: OMOP public private partnership 2008-2013 



2013: OMOP investigators established ODHSI community 

http://www.ohdsi.org/who-we-are/mission-vision-values/ 
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2013: OMOP data in IMEDS 
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http://aspennet.asia/aboutus.html 



How are data pooled and do 
people work together? 
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ASPEN: protocol specific common data files  



What about Europe? 
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Do we have healthcare database in the EU? 

UK: GPRD, 
THIN, 
QRESEAR
CH, IMS: 
20 M 

ES: BIFAP 
2.5M 

IT: HSD, 
PEDIANET 
ISSRs: 
30M 

NL: 
PHARMO/ 
IPCI 5M 

Nordic 
countries:25M  

Total EU population: 456 M  
databases on more than 100 M available 

Scotland: 
5M 

DE: 12 M  



Use of DBs in EU  

Most PASS done with DBs in North America! 
– Very little EU 
– Sometimes THIN/GPRD 

 
Causes 
• Disparate databases 
• Private / academic / governmental owners 
• Not easily accessible 

– Heterogeneity between countries 
• Coding /reimbursement of drugs 
• Coding of diseases 
• Language 
• Governance 
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European Commission

EMEA

DG 
Health

DG 
InfoSociety

EU-ADR

EFPIA
EU-pharmaceutical 
industry

Innovative Medicines Initiative

PROTECT

SOS
ENCePP
Network of Centers 
in Pharmacoepi & 
Pharmacovigilance

DG Enterprise

EU2P
TEDDY

ARITMO

EC /EU Initiatives /projects to have Pan-European 
networks 

DG SANCO 

EMA 

EMIF 

ADVANCE SafeGUARD 

etc 
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2007: First project to link disparate database in EU 

http://euadr-project.org/ 
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How to combine data in EU?  
Dealing with EU heterogeneity 



Tools for collaborative studies 

 





Subsequent studies 

Drug Safety hypothesis testing 
‘industrialization of processes’  
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EC funded study 

• Safety of NSAIDs study requested by EMA 
– Collaborative study   
– 7 Health care databases: 4 countries 
– Common protocol 
– Same software 
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EMA meeting, 18th October 2010 

Choice of the events 
4 outcomes 
41 confounders 
1 exclusion 

ICD 9 

2406 

Common semantic base 
Terminology mapping 

Terminology Mapping 

6526 UMLS different concepts  
(concepts existing in at least 
one of the 4 terminologies) 
 

1614 

ICD 10 ICPC 

517 

READ 

4274 
Number of  
corresponding codes 
According to 
terminology 4544 

V2 

V3 



PARTICIPATING DATABASES IN SOS STUDY 
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ADVANTAGE OF COMBINED STUDIES: 
MORE HETEROGENEITY 

Fraction of persontime of exposure to NSAIDs 
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Acute Myocardial Infarction 

N= 79,553 cases  
 

18 individual NSAIDs could be 
studied 
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Translation of approach to 
vaccine era 

VAESCO 
Safety of pandemic influenza vaccine 
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Pooled adjusted 
OR: 1.0 (95%CI: 

0.3 - 2.7) 
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Pooled adjusted OR: 
1.0 (95%CI: 0.3 - 2.7) 

Consistency 
 

Power 



Nice initiatives/projects but no 
sustainability 

 
Innovative Medicines Initiative 
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Innovative Medicines Initiative 

The IMI is a unique Public-
Private Partnership (PPP) 
between the pharmaceutical 
industry represented by the 
European Federation of 
Pharmaceutical Industries and 
Associations (EFPIA) and the 
European Union represented 
by the European Commission. 
 

42 

2 Billion Euro 

1 Billion Euro 1 Billion Euro 



European Medical Information Framework 
Coordinator: Bart van Nieuwenhuyse 



Our vision 

To be the trusted European hub for 
health care data intelligence, 
enabling new insights into 
diseases and treatments 

June 2014 EMIF introduction 44 



Why is EMIF needed? 
Secondary use of health data to enrich research 

September 2014 45 EMIF introduction 

The value of healthcare data for secondary uses in clinical research and 
development - Gary K. Mallow, Merck, HIMSS 2012 
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The “burning platform” for life sciences 
Pharma-owned highly controlled 
clinical trials data 
 
Clinical practice, patients, payers 
and providers own the data 

Product 
Launch 

R&D Phase IV 

Today, Pharma doesn’t have ready 
access to this data, yet insights for 
safety, CER and other areas are within 
this clinical domain, which includes 
medical records, pharmacy, labs, 
claims, radiology etc. 

Challenge 



Why is EMIF needed? 
Potential applications of Real World Data 
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Discovery 

 Biomarker discovery 
 Predictive modelling 
 Disease insight 

generation 
(opportunity 
identification) 

 Trial design and 
feasibility analysis 
 Electronic health 

record (EHR)-
facilitated recruitment 
 Prospective cohort 

selection  

Launch /  
Post-launch 

 Analysis treatment 
pathways 
 Collection of clinical 

and economic 
evidence 
 Ongoing efficiency 

and safety monitoring 

Development 

 Trial design and 
feasibility analysis 
 Electronic health 

record (EHR)-
facilitated recruitment 
 Prospective cohort 

selection  



Our mission 
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The EMIF project aims to improve access to human health data for life 
sciences research. This will be achieved via a three-phase approach: 

Realise cohort integration and data source 
profiling to allow meta data browsing Knowing 

Allow searches on aggregated data across 
different sources and countries within a single 
point of access 

Allow advanced data analysis for specific 
research questions into the identification and 
validation of novel biomarkers 

Accessing 

Using 



Project overview 

 56 partners from 14 European 
countries 

 €56 million worth of resources  
 Three projects in one 
 Five year project  

(2013 – 2017) 
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ACADEMIC PARTNERS 

SME PARTNERS EFPIA PARTNERS 

PATIENT ORGANISATION 



Project objectives 
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Identify predictors 
of Alzheimer’s 
Disease (AD) in 
the pre-clinical and 
prodromal phase, 
with the support of 
EMIF-Platform 

Identify predictors 
of metabolic 
complications in 
obesity, with the 
support of EMIF-
Platform 

Develop a framework for evaluating, 
enhancing and providing access to human 
health data across Europe, support EMIF-
Metabolic and EMIF-AD (the specific 
topics below) as well as support research 
using human health data in general 

EMIF-AD EMIF-Metabolic 

EMIF-Platform 



Extract 

EMIF system overview 
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User 
admin 

User 
admin Remote 

user 1 

Remote 
user 2 

Site 1 
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Data 
access 
Module 

Data 
access 
Module 

EMIF-Platform 



Data available through consortium 

 Large variety in “types” of data 
 
 
 
 
 
 
 
 
 

 Data is available from more than 53 million subjects 
from seven EU countries, including  
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Primary care 
data sets 

Hospital data 
 

Administrative 
data 

Regional 
record-linkage 

systems 

Registries and 
cohorts (broad 

and disease 
specific) 

Biobanks 

25,000 
subjects in  
AD cohorts 

94,000 
subjects in  

metabolic cohorts 

more than  

EMIF-Platform 



Primary data extraction 
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Background incidence  
rate of events 

Incidence rates  
during drug use Patterns of drug use 

L
O
C
A
L 

S
H
A
R
E
D 

Population 
 Patient ID 
 Birth date 
 Gender 

 System entry date 
 System exit date 

Events 
 Date 

 Patient ID 
 Event type 

Prescriptions 
 Date 

 Patient ID 
 Duration 
 ATC 

Feedback loop 

OUTPUT FILES 

INPUT FILES 

EMIF-Platform 



 
 

Accelerated Development of VAccine 
beNefit-risk  

Collaboration in Europe 
 ADVANCE 

Miriam Sturkenboom, Jan Bonhoeffer Coordination team 
Miriam Sturkenboom (EMC, coordinator) 

 Vincent Bauchau (GSK, EFPIA coordinator)  
Jan Bonhoeffer (UNIBAS, Managing Entity)  

Eva Molero (SYNAPSE, project management) 



RATIONALE AND PROCESS 

54 

After 2009 pandemic it was recognized that 
• Rapid benefit & risk monitoring vaccines necessary 

component to maintain public confidence 
• Many stakeholders work in isolation 

 
Call for proposal 2012 by Innovative Medicines 
Initiative 
 



FACTS 

• IMI funded project (5 million EC & 5 million in kind EFPIA) 
  
• Unique collaboration (public private): 19 countries 

• European Centre for Disease Prevention and Control (ECDC)  
• European Medicines Agency (EMA) 
• National public health bodies:11   
• National regulators: 10 
• Vaccine manufacturers (GSK, Novartis, Sanofi Pasteur, SP MSD, 

J&J (Crucell), Pfizer, Takeda) 
• SMEs (P95, SYNAPSE) 
• Academic institutions: 9 

 
• Start date:  October 2013 
• Duration: 5 years 
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• “Best evidence at the right time to support 

decision-making on vaccination in Europe.” 
 

 
 

 

VISION 



 
To establish a prototype of a sustainable and compelling system that 
rapidly provides best available scientific evidence on vaccination 
benefits and risks post-licensure for well informed decisions.  
 
 
This will be achieved by developing and testing a code of conduct, 
rules of governance, technical infrastructures, data sources, 
methods, and workflows in a European network of stakeholders.  

MISSION 



KEY ACHIEVEMENTS: AGREED WORKFLOW 
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KEY ACHIEVEMENTS: AGREED WAY TO 
GENERATE EVIDENCE 
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Protocol Data extraction Data 
transformation 

Analysis, report 
& archiving 

PRISM, SENTINEL, 
VSD 



ANALYSIS 
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Legacies so far 

61 



The EU-ADR Alliance has the main goal of running 
studies and answering drug safety questions from 

members and external organisations in a 
collaborative and federated manner, in those cases 
where the participation of more than one database 

is required.  
It is also devoted to maintenance and continuing 

improvement of the EU-ADR system.  

Information EU-ADR ALLIANCE management 
office: emolero@synapse-managers.com 



VACCINE.GRID: Global Resource of  
Immunization Outcome Data  

GRID  Partner 
Board 

Hosting legal entity 

Contractual Partners 

http://vaccinegrid.org/public.html 



• World is changing rapidly with tendency to 
develop networks (like in other areas, e.g. 
genetic epidemiology) 

• Inefficient use of resources in EU 
• Fragmentation rather than collaboration  
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Questions? 
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