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1.1. What evidence for informed policy-making?  
 
  

 
 

 

 



 

Why are our health interventions still not successful? 
(only 15% are evidence-based...) 

 
 
 

 ... because there is no „one size fits all“! 
 

>> we need more targeted/“personalised“ interventions 
 

>> we need complementary interventions running in parallel  
(population level, subpopulation level, individual level)  

 
 

... and basic research in genomics is providing evidence for doing so 
- all diseases are due to genome-environmental interactions!  

Examples: IDs, obesity, CVDs, addiction, vaccination, cancer and RDs (!) 



Rappaport&Smith, Science 2010 

Environmental exposures vs. Exposome  
[Nuria Malats, EUPHA 2010] 



Stratified Medicine is about adapting the treatment (molecule, dose, schedule,…) according to 

the patient’s characteristics  

for better efficacy and less adverse events. 

Pharmacogenomics [llhan Celik, EHFG, 2010] 

Personalized Medicine 

  

- Individual patients  

 e.g. cancer vaccine made  

from the patient’s tumor 

Stratified Medicine 

 
- Patient sub-population 

e.g. molecular testing for  

tumor mutation 
versus 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

… genomics is a „moving target“ … 



… from the 
 

Human Genome Project  
 

to the 
  

      Personal Genome Project … 
 

 

 

 

 

 

 
 

 

 



… from 
 

single and linear systems  
 

to  
  

non-linear networks (e.g., in systems biology and systems medicine) … 

 

 

 

 

 

 

 
 

 

 



Not only 4 P‘s … 



 
… not only beyond the 4 P’s, but also (A. Brand, 2008) …  

 

 

 

 1. from common complex diseases  
to “multiple rare diseases” 

 
2. from diseases to “diseasomes” 

 
3. from risk factor to “risk pattern” 

 
4. from clinical utility to “personal utility”  

 

 

 

 
 

 

 



 
Plausibility? 

Two types of prediction models? 
 
 
 

1. Will the disease occur? 
 

<< A. hazards/health threats: incl. “inherited epigenomics”,  
use of biomarkers and biomonitoring systems, health protection  

 
<< B. occuring “by chance”  

 
 

2. Having the disease, how will the disease develop? 
 

<< very accurate, “truly” individualized therapies/interventions, early secondary 
prevention 

 
 

 

 

 

  

 

 

 

 

 

 

 

 
 

 

 



 

Epigenomics  
is the missing link between environment/social sciences and biomedicine!  

 
 

>> ability of all environmental factors to gene expression and phenotype change 
 

>> ability to understand genome-environment interactions 
 

>> ability to measure genome-environment interactions 
 

>> ability of early diagnosis of individuals for adult-onset disease (… old Barker theory?)  
 

>> ability of novel preventive and therapeutic approaches in an asymptomatic health status 
 

>> need for the implementation of intraindividual monitoring & surveillance systems 
 (individual health management)  

 
>> need for personalized healthcare (“personal health and care”)  

    
 
 
 

 







 … obesity story (21.08.2012) 



 
The Future? ….. translating into healthcare systems  

 
 

(1) highly (in space & time) dynamic personal (health) information  
 

(2) from statistical risks within groups to “individualized evidence”  
 

(3) “virtual individual models” (simulations)  
 
 
 

”ICT and Big Data for health & health for ICT and Big Data”: 
a radically new vision for healthcare and health systems! 

 

 

 



 
 
 
  

1.2. What key policy areas for Europe and beyond?  
 

 
 

 

 



 
 

The BIG4HEALTH  
 - four key research policy areas for Europe … 

 
 

1. decision-supporting tools  
 

2. “big data” 
 

3. ownership 
 

4. health systems  
 
 



 

 

 

 

 

1. decision-supporting tools 
 

 
• HTA 3.0 (assumption non-linearity and “personal evidence”) 

 
• systematic early dialogue/PPP (e.g. LAL model, MAPPs), best practice of PPP = 

IMI  
 

• “just in time” interventions (JITs) 
 

• orphan drug model & pilots (e.g. Germany: “Heilversuch” with N=25) / RoI 
 

• drug/theranostics/CDx/IVD versus Medical Device … (use of) health          
information (HI) 

 
• “virtual twin”: in silico ”try and error“ (simulations, artificial learning) 
 
 



 

 

 

 

 

2. “big data” 
 

• N=1 trials: “I am my own reference point”  
 

• N=all trials: mission impossible (”big data” will always be incomplete) 
 

• unstructured (and structured) data for unknown future purposes (more than 
just data linkage or open access) 
 

• validation, standardization: mission impossible (always a “momentum”) 
 

• “incidental findings”/noise: all findings are important, we just cannot interpret 
them (yet): “junk versus garbage”  
 

• health information will always be “messy”/chaotic: what (not why)                               
is good enough in most cases! Correlation versus causality … 

 



 

 

 

 

 

 

 

3. Ownership 
 
• “I am the owner of my data”: personal ownership (property based, excluding 

right, paternalistic) vs. citizen ownership/control (broader, social right, shared 
right, democratic) 
 

• from informed consent (blanket or broad)  & privacy issues to data-users 
accountability: “trust & trusts”! (… to guarantee data security is dishonest!) 
 

• “big data” meet governance of information via algorithm providers (QM): rules 
of impartiality, confidentiality, competence (interpretation of data)                                 
and professionalism 
 

• Health Data Cooperatives (e.g., citizen is the only “supercomputer” (data 
integrator), balance between public good – personal benefit,, “data commons”, 
“citizen science”, no monetary incentives for individuals!) 

 



 

 

 

 

 

4. health systems 
 
• “good governance” – “good” implementation of “good” health policies                    

(e.g. in Europe cross-border directive, “bottom-up” policies) 
• WHO-EU Regional office (Tallinn, 2008) : six system building blocks 
 



2. “Can Europe lead the global way?” 
 
 

European activities and milestones? 
 

 



a. Public Health Genomics European Network (PHGEN)  

 

 

 

 

 



 

 

 

 
PHGEN II  

 
"European Best Practice Guidelines for Quality Assurance, Provision and Use of 

Genome-based Information and Technologies” 
 

Declaration of Rome - 19.04.2012 
 
 
 

 

  
 

www.phgen.eu 

                  



 
(Public) Health moves towards Personalised Medicine …  

 
 
 

(Public) Health 
 

Genomics 

Public Health Genomics (PHG) – Personal Health and Care 

Big Data 



… paradigm shift in Public Health towards Personalised Health & Care! 

    health promotion and prevention in public health 

“one size fits all” 

or 
risk groups 

communities 

settings 

prevention in public health genomics 

individuals 

family history 

lifestyle 

genomic profiling 

risks for 
“diseasomes” 

risk groups 

with similar risk 
patterns 



b. European Science Foundation (ESF)  

 

 

 

 

 



ESF Position Paper 
 

May 2011 

Technology 
 

19-20 Sept 2011 
London, UK 

 

Disease Summit 
 

18-20 Oct 2011 
The Hague, NL 

 
1) CV & metabolic 

diseases 
2) Oncology 

3) Rare Diseases 

“Big picture” Summit 
on clustered issues 

 
13-14 Feb 2012 
Dubrovnik, HR  

 
Identify grand challenges and 

recommendation 

Stakeholder conference  
 

18 April 2012 
Rome, IT 

 
Consensus discussion on Grand 

Challenges and overall 
recommendations 



c. European Health Forum Gastein (EHFG)  
 
 

EHFG 2006, 2010, 2011, 2012, 2013, 2014, 2015 
 



 

 



d. European Alliance for Personalised Medicine (EAPM)  

 

 

 

 

 



 EAPM “Big Data” WG  
(lead: Intel & Science Europe) 

 
 

“European Data Value Chain Strategy –  
A lighthouse initiative on Personalised Medicine” 

(Policy paper 7 May 2014) 
   

 

 

 

 

 



The three sets of policy actions of big data for personalized medicine 

 

 

T 

 

 

Liberate the data 

 but do no harm 

•Collaboration 

• Sharing 

•Public/Private partnerships 

•Transparency 

•Privacy 

•Ownership 

Bring it now 

•Clinical adoption 

•Data curation 

•Veracity 

•Security 

•Common standards 

Prepare the future 

•Public education 

•Workforce skills 

•ICT infrastructures for life sciences 

•Bioinformatics 

•Analytics 



Specialised Treatment for Europe‘s Patients – „STEPS“ 



e. CSA-PerMed !  
 

 

 

 

 



„Personalised Medicine 2020“ 
 

Shaping Europe’s vision for  
Personalised Medicine! 



Coordination and Support Action PerMed (www.permed2020.eu) 

Theme: Preparing the future for health research and innovation  

(370 pre-proposals /43 full proposals /10 Consortia funded) 

Project time: 09/2013 - 08/2015, Budget: ~0.5 Mio.€ 

27 Partner from 14 Countries 

Partner e.g. from Health and Research Ministries, Funding Organisations, 

Research Institutes, Societies, Industry, Regulation Bodies 

Major aim was the development of a Strategic Research and 

Innovation Agenda (SRIA) 

CSA PerMed – History 

http://www.permed2020.eu/


Personalised Medicine in Europe - preparing the ground by EC 

Identify key challenges to be addressed by research: 

2010: Preparatory workshops 

2011: European Perspectives conference  

2013: "Omics report" 



The Coordination & Support Action (CSA) PerMed  

 

• to step up coordination efforts between European 

key stakeholders  

• to allow synergies and avoid duplication or 

competition  

• to ensure maximum transparency and openness  



• Research Institutes, Industry, 

SMEs, Foundations and Societies 

• Connected to important other 

European initiatives related 

Personalized Medicine (e.g. PHGEN,, 

EuroBioForum, ESF, EAPM, EHFG, EC 

reports, CASyM, 3GBTest and EPEMED) 

A consortium of 18 partners and 9 cooperating partners  

• Research and Health Ministries, Funding Bodies 



No. Legal Name (Acronym) Country  Organisation type 

1) German Aerospace Center, Project Management Agency (DLR PT) Germany Project Management Agency 
2) Federal Ministry of Education and Research (BMBF) Germany Government 

3) The Netherlands Organisation for Health Research and Development 
(ZonMw) 

Netherlands Project Management Agency 

4) European Science Foundation (ESF) Europe / France Funding Organisation 
5) Medical Research Council (MRC) United Kingdom Funding Organisation 

6) International Forum Gastein (IFG) Europe / Austria Health Policy Association 

7) Chief Scientist Office, Israeli Ministry Of Health (CSO-MOH) Israel Funding Organisation 

8) University of Helsinki, Biocenter Finland (BF) Finland Government / Research Institute 

9) National Institute of Health Carlos III (ISCIII) Spain Government and Funding 
Organisation 

10) The French National Cancer Institute (INCA) France Research and Funding Organisation 
11) French Alternative Energies and Atomic Energy Commission, Life 

Science Division (CEA) 
France Research Institute 

12) Ministry of Health (MoH-Italy) Italy Government 

13) Canadian Institutes of Health Research (CIHR) Canada Funding and Research Organisation  
14) Institute for Public Health Genomics (IPHG), Maastricht University Netherlands University 

15) European Society for Pharmacogenomics and Theranostics (ESPT) Europe / France  NGO/European Society 

16) Fonds National de la Recherche (FNR) Luxembourg Funding Organisation 
17) Basque Office for Health Technology Assessment (Osteba-HTA) Spain Government 

18) Federal Institute for Drugs and Medical Devices (BfArM) Germany Regulative and Research Organisation  

PerMed – Partner 
s 



No. Legal Name (Acronym) Country  Organisation type 

19) The European Hospital and Healthcare Federation 
(HOPE) 

Belgium / Europe NGO/ European 
Hospitals 

20) Microbiome Ltd. (Microbiome) Netherlands Industry (SME) 

21) European Alliance on Personalized Medicine 
(EAPM) 

Belgium / Europe NGO / Patient 
Organisations 

22) Siemens, Austria (Siemens) Austria Industry 

23) Roche (Roche) Switzerland Industry 

24) Bayer HealthCare Pharmaceuticals (Bayer) Germany Industry 

25) 
  

Alacris Theranostics GmbH (Alacris) Germany Industry (SME) 

26) European Personalized Medicine Association 
(EPEMED) 

Luxembourg NGO/ Business 
development 

27) 
  

Ministry of Social Affairs (MoSA-Estonia) 
Dr. Ivi Normet  

Estonia Government 

PerMed – Cooperating Partner 



The aims of PerMed are 
 

• to complement existing activities by identifying and promoting 

promising research topics and developments 

• to prepare a strategic research and innovation agenda (SRIA), 

• to identify and discuss gaps & needs with stakeholders of all 

areas involved in Personalised Medicine (e.g. by workshops and 

interviews) 

• and thereby give strategic recommendations how to foster the 

implementation of Personalised Medicine for the benefit of 

society 



PerMed SRIA  

“Shaping Europe’s vision for Personalised Medicine!” 
 



The Methodology applied in PerMed – 1 

 

• Analyse around 20 strategic reports on PM to prepare an 

inventory of recommendations (e.g. SWOT and gaps & 

needs analysis) 

• Develop and conduct semi-structured interviews with 

over 35 key stakeholders in PM (e.g. SWOT and gaps & 

needs analysis) 

 

 



The Methodology applied in PerMed - 2 

 

• Workshops with stakeholders to review, discuss and adapt 

the recommendations (March 2014 in Berlin, October 2014 

at European Health Forum Gastein (EHFG)) 

• Prioritise and group all input to draft a collection and a 

short list of the recommendations to foster PM 

• Development of a Strategic Reserach and Innovation 

Agenda (SRIA) on the basis of key reports, interviews, 

literature, output of meetings and input from partners 

 



Evaluation of 
Personalised Medicine 

(PM) Reports (over  
20) 

Interviews with  
PM Stakeholders  

(around 40) 

PerMed Partners  
(27) 

Further input 
e.g. Publications and 

Meetings on PM  

Workshop 1, Berlin 
~ 90 participants 

 

• Basic Research & New Technologies 
• Translational Research 
• Regulation, Reimbursement & Market 

access 
• Health System in General 
• PM in Europe & Canada  
• HTA and Citizens perspective  

Workshop 2, Gastein (EHFG)  
EHFG Forum 4 ~ 120 participants 

 

• Patient involvement 
• General Practitioner (GP) 
• Hospitals 
• Legal & Ethical aspects 
• Regulatory aspects 
• Rare Diseases (example) 

• Nutrition & life style (example)  

SRIA Recommendations to: 
• European Commission 
• Member States 
• Research Communities 
• Industry 
• Funding and Regulatory Bodies 
• Providers 



The PerMed SRIA outline 

“Shaping Europe’s vision for Personalised Medicine!” 
 

• Challenge 1 – Developing Awareness and Empowerment 

• Challenge 2 – Integrating Big Data and ICT Solutions 

• Challenge 3 – Translating Basic to Clinical Research and Beyond 

• Challenge 4 – Bringing Innovation to the Market 

• Challenge 5 – Shaping Sustainable Health Care 



Challenge 1 – Developing Awareness and Empowerment  

Challenge 2 – Integrating Big Data and ICT Solutions   

Challenge 3 – Translating Basic to Clinical Research and Beyond   

Challenge 4 – Bringing Innovation to the Market   

Challenge 5 – Shaping Sustainable Healthcare 
 

A) Biomedical, health-related ICT and health research  

B) Humanities and social sciences research  

C) Improvement of the framework for implementing PM 
 

22 Proposed Research Activities to foster Personalised Medicine (PM)  

SRIA – 35 Recommendations clustered in 5 Challenges and 
3 areas 



The PerMed SRIA outline 

“Shaping Europe’s vision for Personalised Medicine!” 
 

• Per Challenge  

– Introduction to the challenge 

– Examples of ongoing activities (National, European & International) 

– Targeted achievements until 2020 and beyond 

• Recommendations 

• Enablers 

– Conclusions 

 

 











• PerMed and the SRIA are the basis for further EC/MS activities in all  

areas of Personalised Medicine (PM) research and implementation 

• The EC has set up a workshop on PM with MS 

• EC will organise a meeting on PM (~June 2016) 

• EC intends to set up a CSA to support the establishment of an  

European Consortium on PM 

• EC and several MS intend to set up a ERA-Net Co-fund to foster  

PM-related research 

• Council conclusions December 2015 (Luxembourg EU Presidency) 

PerMed – Impact and Outlook 



• Personalised Medicine, Individualised Medicine, Stratified Medicine, 

Precision Medicine… 

• Something fundamentally different here: from linearity to non-linearity 

(dynamics in space and time on individual level) … 

• Major changes needed … 

 

=> Need for action on all levels requiring all kinds of expertise! 

We can not think big, creative and holistic enough! 

PerMed 




