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Vaccine preventable 
diseases we have  
almost forgotten



MMR Vaccine safety scare based 
on false evidence, but with major 
impact



Lack of proper evidence leads to hesitancy 
Impact of vaccine hesitancy: measles outbreaks



How to increase coverage/trust



What can we expect in vaccination programs?

Diagram adapted from Chen RT et al.. Vaccine, 1994: 12(6):542–550



DOCTORS AND CITIZENS NEED TO RAPIDLY HAVE 
RELIABLE EVIDENCE ALSO ON SAFETY: EXAMPLE



Lessons learned on H1N1 pandemic in 2009 led to 
Accelerated Development of VAccine beNefit-risk 

Collaboration in Europe

2012- March 2019

ADVANCE
Jan Bonhoeffer



• “Best evidence at the right time to support decision-making on 
vaccination in Europe.”

• Based on secondary use of existing ‘big’ health data
• Stimulating collaboration between different stakeholders
• Requirements: Timely, Robust

VISION & MISSION

See: Sturkenboom M et al. Why do we need ADVANCE Vaccine 2019



ADVANCE is a European Partnership
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Vaccine.Grid

UMCU
47partners

47 partners across 19 European countries: 

EMA and ECDC;
16 public research institutions; 
9 national public health organisations; 
8 national drug regulatory agencies, 
7 vaccine manufacturers; 
3 small medium enterprises 
2 charities.

Coordination team: 
Miriam Sturkenboom, Vincent Bauchau, Patrick 
Mahy, Eva Molero

WP leaders:
WP1: Xavier Kurz, Vincent Bauchau 
WP2 Jorgen Bauwens, Mendel Haag 
WP3: Simon de Lusignan, Alena Khromava, 
WP4: Kaatje Bollaerts, John Weil, 
WP5: Miriam Sturkenboom, Lina Titievsky, 
WP6: Eva Molero, Antonella Chiucchiuini, 
WP7: Piotr Kramarz

www.advance-vaccines.eu



Stepwise approach towards using Big Data



WHAT EVIDENCE SHOULD THE ECOSYSTEM GENERATE?

Background rates
Vaccine coverage /exposures

Benefits of vaccination (effectiveness/impact)
Safety information 

Benefit-risk monitoring

12from: Giesecke et al. ADVANCE Blueprint www.advance-vaccines.eu



Stepwise approach to successful evidence generation 
from Big Data: the data ecosystem



WHAT TYPE OF DATASOURCES ARE AVAILABLE? 
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Survey of databases: 
25 databases response

100 M  source population

ADVANCE system testing 
19 databases, 8 countries 
60 M source population

From: Sturkenboom M. et al.  The ADVANCE distributed network system for evidence generation on 
vaccines coverage, benefits and risks based on electronic health care data (submitted)

ADVANCE proof of concept
10 databases, 5 countries 
40 M source population



ADVANCE DATA SOURCES N=19 
IN CONSORTIUM

Type Names Countries Outcomes
Disease surveillance pediatric surveillance, 

GP surveillance, lab 
surveillance, OSIRIS

Belgium, Netherlands Reported cases

Trial cohorts HPV trial cohort  
Tampere

Finland linkage to in‐outpatient 
registries

General Practice  RCGP, THIN, BIFAP, 
SIDIAP, ARIANNA, IPCI, 
PEDIANET

UK, Spain, Italy, 
Netherlands

outpatient and reported 
inpatient Dx

Claims record 
linkage

Aarhus, SSI, ASL 
Cremona, ARS, Sweden

Denmark,  Italy, Sweden hospital discharge/ER

15From Sturkenboom M. et al.  The ADVANCE distributed network system for evidence generation on 
vaccines coverage, benefits and risks based on electronic health care data 



HOW TO OPERATE THE ECOSYSTEM
DISTRIBUTED DATASOURCES: 5 KEY PRINCIPLES
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1. 
original 
data stay 
local

2. data transformed 
in common data 

model

3. common 
analytical script 
applied by all

4. only aggregated 
data shared to 

central 
environment

5. remote access for 
working together in 

final analyses

From Sturkenboom M. et al.  The ADVANCE distributed network system for evidence generation on 
vaccines coverage, benefits and risks based on electronic health care data 



Stepwise approach to successful Big Data and 
Analytics integration- step 3; analytical tools



ANALYTICAL TOOLS OPEN SOURCE

• Design tools
• Misclassification of benefit studies 

• Mapping disease codes & vaccines
• Codemapper 
• VaccO: vaccine ontology

• Quality control
• Jerboa software (JAVA) for population & events 
• R package for vaccines

• Data transformation for specific studies
• benefit, risk, coverage: double coded R & SAS

• Dissemination
• Dashboard 
• reports

Tools and 
deliverables available 

on www.advance-
vaccines.eu



Stepwise approach to successful Big Data and Analytics 
integration- step 4 workflow integration
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AIRR survey 
data source 
catalogue

ADVANCE 
community

list
Codemapper

tool
SAS & R 
scripts 

SAS/R 
scripts 

Study 
synopsis

curriculum, 
declaration 
of interest

protocol & 
SAP 

templates

Case 
definitions, 

code 
repository

Instruction 
templates

Dashboard
tool

Report 
template

ADVANCE Best Practice Guidance: Code of Conduct, Quality, Communication & Governance

ADVANCE Operational Research Procedures 

feasibility 
assessment 

sheet

Methods 
tools

Communication 
guidance

The ‘final’ workflow in ADVANCE

Best 
practice 
guidance 
required



EXAMPLE RESULTS BENEFIT RISK MONITORING: 
DASHBOARD

• Near real-time monitoring of vaccination coverage, benefits, and risks 
using electronic healthcare records through the ADVANCE 
workflow

• http://apps.p-95.com/pertussis-dev/
• May support health care professionals & regulators with vaccine 

monitoring

dashboard
21



Stepwise approach to successful Big Data and Analytics 
integration: adoption



ADVANCE Project demonstrated successfully the feasibility to 
generate timely and robust evidence and generated a Blueprint 

for implementation (www.advance-vaccines.eu)

All stakeholders agree that we should maintain the platform & 
hub to generate timely & robust vaccine evidence in Europe

23

Will ADVANCE ecosystem be adopted?



Non-for profit international association in 
development: 
Vaccine monitoring Collaboration for Europe

community & committees of persons / members

Executive Board
6 members

Public medical 
/public health  

research 
organizations

Profit oriented 
service providers

Local /National 
Public health 
institutes

(National) 
regulatory 
agencies

Vaccine 
Manufacturers

Citizens/patient 
organizations

elects

General assembly of institutional members

Director Secretary 
(CEO) & Administrative 
staff & financial officer plans & 

endorses

Independent Scientific 
& strategic Advisory 

Boardadvises

President
Vice president

treasurer

electsreports to

nominates

report

Independent financial 
audit committeeverifies

study network of institutional members



Legal status: VAC4EU will be a non-for profit international 
association. 
Vision: Best actionable evidence on vaccine coverage, benefits and 

risks. 
Mission: To provide the European largest possible trusted platform, 
a community and a study network to support timely 
actionable evidence generation on post-licensure vaccine 
coverage, benefit and/or risk as well as disease rates/burden
Governance: VAC4EU will have institutional and personal members. 
Membership:VAC4EU will be an open association, organizations and 
people can join at any time



THANK YOU TO ALL PARTNERS!
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Final event March 6, 2019, Royal Academy of Science, Brussels


