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άPublic Health Genomics (PHG) is the responsible and effective translation of 

genome-based knowledge and technologiesinto public policy and health 

services for the benefit of population health.έ

[Bellagio Statement 2005: GRAPHInt, GMA, PHGEN, PHGEN-NTFs, IPHG, etc.]

Public Health Genomics (PHG): 

translational research

αŦǊƻƳ ŎŜƭƭ ǘƻ ǎƻŎƛŜǘȅά



Personalized Medicine ςwhatΩs in for RDs? 

1. Whatevidencefor informed policy-making?

2. Whatkey policy areasfor Europe and beyond?



1. Whatevidencefor informed policy-making?



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

ΦΦΦ ōŜŎŀǳǎŜ ǘƘŜǊŜ ƛǎ ƴƻ αƻƴŜ ǎƛȊŜ Ŧƛǘǎ ŀƭƭά!

>> we need more targeted/άpersonalizedάinterventions

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

... and basic research in genomicsis 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,é) 

according to the patientôs characteristics 

for better efficacy and less adverse events.

Pharmacogenomics[llhan Celik, EHFG, 2010]

Personalized Medicine

- Individual patients 

e.g. cancer vaccine made 

from the patientôs tumor

Stratified Medicine

- Patient sub-population

e.g. molecular testing for 

tumor mutation

versus



Χ ƎŜƴƻƳƛŎǎ ƛǎ ŀ αƳƻǾƛƴƎ ǘŀǊƎŜǘάΧ



Χ ŦǊƻƳ ǘƘŜ

HumanGenome Project 

to the

PersonalDŜƴƻƳŜ tǊƻƧŜŎǘ Χ



Χ ŦǊƻƳ

single and linear systems 

to 

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



Not only 4 PΨǎ Χ



Χ ƴƻǘ ƻƴƭȅ ōŜȅƻƴŘ ǘƘŜ п tΩs, but also (A. Brand, 2008)Χ 

1. from common complex diseases 
to άmultiple rare diseasesέ

2. from diseases to άdiseasomesέ

3. from risk factor to άrisk patternέ

4. from clinical utility to άpersonal utilityέ



Χ ƴƻǘ ƻƴƭȅ ōŜȅƻƴŘ ǘƘŜ п tΩs, but also (A. Brand, 2008)Χ 

1. from common complex diseases 
to άmultiple rare diseasesέΧ

sub-entities ŀƴŘ ŀƭǎƻ ŜΦƎΦ ΧΦ 

obesity (e.g., MC4R mutation)
ca. 70% of RDs are rare cancers

άlessons learnedέfrom Rett syndrome
rare environmental dx (e.g., mesothelioma)



Plausibility?
Two types of prediction models?

1. Will the disease occur?

<< A. hazards/health threats:incl. άinherited epigenomicsέ, 
use of biomarkers and biomonitoring systems, health protection 

<< B. occuring άby chanceέ

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

<< very accurate, άtrulyέindividualized therapies/interventions, early secondary 
prevention



¢ƘŜ CǳǘǳǊŜΚ ΧΦΦ ǘǊŀƴǎƭŀǘƛƴƎ ƛƴǘƻ ƘŜŀƭǘƘŎŀǊŜ ǎȅǎǘŜƳǎ 

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

(2) from statistical risks within groups to άindividualized evidenceέ

(3) άvirtual individual modelsέ(simulations) 

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



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-ƻƴǎŜǘ ŘƛǎŜŀǎŜ όΧ ƻƭŘ .ŀǊƪŜǊ ǘƘŜƻǊȅΚύ

>> 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 (άpersonal health and careέ) 







é obesity story (21.08.2012)



tǳōƭƛŎ IŜŀƭǘƘ DŜƴƻƳƛŎǎ όtIDύ ƳƻǾŜǎ ǘƻǿŀǊŘǎ tŜǊǎƻƴŀƭƛǎŜŘ aŜŘƛŎƛƴŜ Χ 

Public Health

Genomics

PHG

Big Data



Public Health Genomics: bottom-up meets top-down :

approaches?

1. Rare Disease model? 

2. Syndromes? 

3. Very young and very old people?

4. Intraindividual follow-up?

5. Kernel-based statistical methods?

6. The ñResilience Projectò?

7. ñBig Dataò?

How specific is the measurement (e.g. inflammation, 

lipid metabolism (pathway)) for the outcome?... 



2. Whatkey policy areasfor Europe and beyond?



The BIG4HEALTH J
-ŦƻǳǊ ƪŜȅ ǇƻƭƛŎȅ ŀǊŜŀǎ Χ

1. decision-supporting tools 

2. άbig dataέ

3. ownership

4. health systems 



1. decision-supporting tools

Å HTA 3.0(assumption non-ƭƛƴŜŀǊƛǘȅ ŀƴŘ άǇŜǊǎƻƴŀƭ ŜǾƛŘŜƴŎŜέύ

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

Å άƧǳǎǘ ƛƴ ǘƛƳŜέ ƛƴǘŜǊǾŜƴǘƛƻƴǎ (JITs)

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

Å ŘǊǳƎκǘƘŜǊŀƴƻǎǘƛŎǎκ/5ȄκL±5 ǾŜǊǎǳǎ aŜŘƛŎŀƭ 5ŜǾƛŎŜ Χ (use of) health          
information (HI)

Å virtual twin Υ ƛƴ ǎƛƭƛŎƻ έǘǊȅ ŀƴŘ ŜǊǊƻǊ(simulations, artificial learning)



2. άbig dataέ

ÅN=1 trials: I am my own reference point

ÅN=all trials:Ƴƛǎǎƛƻƴ ƛƳǇƻǎǎƛōƭŜ όέōƛƎ Řŀǘŀέ ǿƛƭƭ ŀƭǿŀȅǎ ōŜ ƛƴŎƻƳǇƭŜǘŜύ

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

Åvalidation, standardization: mission impossible όŀƭǿŀȅǎ ŀ άƳƻƳŜƴǘǳƳέύ

ÅάƛƴŎƛŘŜƴǘŀƭ ŦƛƴŘƛƴƎǎέκƴƻƛǎŜΥ ŀƭƭ ŦƛƴŘƛƴƎǎ ŀǊŜ ƛƳǇƻǊǘŀƴǘΣ ǿŜ Ƨǳǎǘ Ŏŀƴƴƻǘ ƛƴǘŜǊǇǊŜǘ 
them (yet): άƧǳƴƪ ǾŜǊǎǳǎ ƎŀǊōŀƎŜέ

Åhealth information will always be άƳŜǎǎȅέκŎƘŀƻǘƛŎΥ ǿƘŀǘ όƴƻǘ ǿƘȅύ                               
is good enoughin most cases! CorrelationǾŜǊǎǳǎ Ŏŀǳǎŀƭƛǘȅ Χ



3. Ownership

ÅάL ŀƳ ǘƘŜ ƻǿƴŜǊ ƻŦ Ƴȅ ŘŀǘŀέΥ ǇŜǊǎƻƴŀƭ ƻǿƴŜǊǎƘƛǇ όǇǊƻǇŜǊǘȅ ōŀǎŜŘΣ ŜȄŎƭǳŘƛƴƎ 
right, paternalistic) vs. citizen ownership/control(broader, social right, shared 
right, democratic)

Åfrom informed consent (blanket or broad)  & privacy issues to data-users 
accountabilityΥ άǘǊǳǎǘ ϧ ǘǊǳǎǘǎέΗ όΧ ǘƻ ƎǳŀǊŀƴǘŜŜ Řŀǘŀ ǎŜŎǳǊƛǘȅ ƛǎ ŘƛǎƘƻƴŜǎǘΗύ

ÅάōƛƎ Řŀǘŀέ ƳŜŜǘ governance of information via algorithm providers(QM): 
rules of impartiality, confidentiality, competence (interpretation of data)                                 
and professionalism

ÅHealth Data Cooperatives(balance between public good ςpersonal benefit, no 
monetary incentives for individuals!)



4. health systems

ÅάƎƻƻŘ ƎƻǾŜǊƴŀƴŎŜέςάƎƻƻŘέ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ άƎƻƻŘέ ƘŜŀƭǘƘ ǇƻƭƛŎƛŜǎ                    
(e.g. in Europe cross-ōƻǊŘŜǊ ŘƛǊŜŎǘƛǾŜΣ άōƻǘǘƻƳ-ǳǇέ ǇƻƭƛŎƛŜǎύ
ÅWHO-EU Regional office (Tallinn, 2008) :six system building blocks



Can Europe lead the global way 

in Personalised Medicine?



1. Global good governance? 

... global implementation of the
EU common health values  & principles



2. European activities in Personalised Medicine?



a. European Health Forum Gastein (EHFG) 

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





b. Public Health Genomics European Network (PHGEN) 



PHGEN II 

"European Best Practice Guidelines for Quality Assurance, Provision and Use of 
Genome-based Information and Technologiesέ

Declaration of Rome -19.04.2012



c. 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

ñBig pictureò 
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


