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Agenda 

 

• Setting the scene 

 

• Health systems’sustainability and the value of prevention 

 

• The Personalized Prevention of Chronic Disease (PRECeDI) 
recommendations 

 

• Final considerations 

 



Two major revolutions in medicine  
in the past 150 yrs 

From 1980-90’s: 

 

• CT scan 

• Pacemaker 

• Chemotherapy 

• Randomized Controlled Trials 

• Systematic reviews and meta-
analyses 

 

 

 

 

  

From 1860, 
“Hygienic” 
revolution 



The third revolution in Medicine (or...evolution?)  
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Adapted from Fig 1: 
The transformation of 
medicine today to 
new individualised 
medicine enabled by 
digitising humans. 
Eric Topol (2012) 

Information and telecommunication technologies will work with 
genomic technologies to result in a new paradigm of care  

“The creative destruction of medicine” 



Long list of current technology areas  
relevant in medicine 

 

The personalised medicine technology landscape, PHGF, 2018 



Democratisation of health 

• «Technology is helping to put medical-grade devices, some 
of them more advanced than those you would find in a 
hospital, in the hands of the consumers», Abbot CEO 

 

• Tim Cook (Apple) about Apple Watch including ECG: the 
company’s «greatest contribution to mankind» would be in 
health 

 

• «The world was generally good at drug discovery…what 
we haven’t been so good at is monitoring our general 
health», from Chelsea Financial Services 
 



The personalised medicine technology landscape, PHGF, 2018 



«The public health field ignores at its peril emerging techonologies 
that can fundamentally alter our understanding of who is vulnerable 
and who falls ill… Public health experts view enhanced population 
wellbeing as the primary goal, while precision medicine starts with 
the individual. How to reconcile the visions?  …. 
 
Public Health experts might endorse an alternative conception, 
start thinking at genomics as one of the multiple methods, 
combined with all the available technologies, to make possible to 
give the right intervention, to the right population, at the right 
time».. 



Health Systems around the world face  
significant challenges and need to change 
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 • Aging Populations 
• Rise in Chronic Diseases 
• Consumerist society with higher expectations 
• Significant increase in health demand 

• Shift towards prevention and community care 
• Integrated patient management (health and social care) 
• Increased specialisation and use of high tech 
• Access to better connected and new information 

• Unsustainable health costs 
• Significant variation in cost across providers 
• Focus on cost containment 
• New health funding models 



72.0 years was the average life expectancy at birth 
of the global population in 2016 



Life Expectancy at birth, Latin America 



Life Expectancy at birth in the EU 
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To measure Health and Disease 



DALY= YLD + YLL 
 

Years Lost to Disability (due to injury or illness) 
Years of Lost Life (due to premature mortality) 

 
 

The Disability Adjusted Life Years  
(DALY) Indicator 



EU-Ranking of DALY  

Institute for Health Metrics and Evaluation (IHME). GBDCompareDataVisualization. Seattle, WA: IHME, University of Washington. Last accessed July 2019. 
https://vizhub.healthdata.org/gbd-compare/ 



Risk Factors for the DALY in Europe 



Health expenditure and financing 
in Europe 



Health expenditure and financing, 
Latin America 



Health Care Systems, Europe 

National Health System 
(Beveridge model) 
 
 
 
 
Social Security System 
(Bismarck model) 

In Latin America, Bismarck and Out-Of-
Pocket models are the most represented.  



“Sustainable healthcare requires 
a shift from treatment of 

established disease to early 
diagnosis and disease prevention 
and relies on the need to engage 

citizens to take greater 
responsibility for their health in 

order to establish a more 
participatory healthcare model” 

Statement from the European Steering Group  
on Sustainable HealthCare 



The Levels of Prevention 



Health Expenditure in Prevention 



Impact of Healthy Lifestyles  
on Health Indicators 

Using data from the Health and Retirement 
Study, those with a favorable behavioral profile 
have up to seven years longer life expectancy 
at age 50 and they experience up to six years 

postponement in the onset of disability 
 
  
The Population Health Benefits of a Healthy 
Lifestyle: Life Expectancy Increased and Onset 
of Disability Delayed. Health Aff, 2019 



Reducing the disability period is a priority for 
Health Systems sustainability 
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Incorporate Innovation in Prevention 

Although from an economic point of view a larger proportion of 
preventive interventions are cost-savings respect to therapeutic 
ones, their implementation is affected, e.g, by: 

 
• The absence of multisectorial interventions; 
• The citizen’ engagement. 

“…If preventive care could be provided only to 
those who are going to get the illness, it 

would be more effective and cost-effective” 
(and possibly cost-saving?) 

 



• Consortium: 11 Partners 

• Period: Jan, 2015-Dec, 2018 

 
 

Personalized Prevention of Chronic Disease (PRECeDI)  
is a MARIE SKŁODOWSKA-CURIE (MCSA) RESEARCH AND 

INNOVATION STAFF EXCHANGE (RISE) project 

Kick Off Meeting, Rome, February, 17-18th, 2015 
  



Aim of PRECeDI project 

To provide high-quality, multidisciplinary knowledge through training 
and research in Personalized Medicine (PM), with specific reference 

to prevention of chronic diseases 

 

PRECeDI is a multidisciplinary group of institutions working on 
different facets of PM: 

 
• basic research; 
• economic evaluations; 
• health service organization; 
• ethical, legal, social and policy issues.  

 

The goal is to enable research staff to make informed decisions for 
appropriately serve health care systems, new biotech industries and 

policy makers at the dawn of the post-genomic era 

 

 



Staff under secondment  
contributed to PRECeDI results 

 50 researchers in secondment of which 70% (n=35) Females, and 30% (n=15) 
Males 

 8 researchers with more than one secondment 
 Mean time of the mobility period: 3 months 

ERASMUS 
SAPIENZA 
VUMC 
UCSC 
UD 

BVHC 
EUPHA 
LINKCARE 
MYRIAD 

ICAHN 
MCGILL 

43 researchers  
     (106 months) 

10 researchers  
(38 months) 

 

5 researchers 

    (26 months) 

 



Domain 1: Identification of 

biomarkers for the prevention 

of chronic diseases. 

Domain 2: Economic evaluation 

of predictive  genomic 

applications. 

Domain 3: Ethico-legal and 

policy issues surrounding 

personalized medicine 

Domain 4: Sociotechnical 

analysis of the pros-and cons of 

informing healthy individuals on 

their genome. 

Domain 5: Identification of 

organizational models for the 

provision of predictive genomic 

applications. 

The scientific domains of PRECeDI 



The PRECeDI Recommendations 

Directed to policy-makers, scientists, 

industry, and citizens aiming to foster 

the integration of PM approaches in the 

field of chronic disease prevention 

http://www.precedi.eu/site/index.php  

 

http://www.precedi.eu/site/index.php


PRECeDI Project is reported as a success story  
from the REA of the EC 



2nd"Best Practice in Personalised Medicine" 
Recognition 2019:  
ICPerMed award 

  
  

Dear Dr Boccia,  
On behalf of  ICPerMed, we are pleased to inform you that your full proposal “How 

to integrate Personalized Medicine into Prevention? Recommendations from the 
Personalized 

pREvention of Chronic Diseases (PRECeDI) consortium”, submitted to 2nd "Best 
Practice in Personalised   Medicine" Recognition 2019, has been selected for the 

Poster presentation 
during the 2nd ICPerMed workshop on November 2019 in Madrid. 

With best regards, 
  
 

The International Consortium for Personalised Medicine 
(ICPerMed) brings together over 30 European and international 

partners representing ministries, funding agencies and the European 
Commission (EC). Together, they work on coordinating and fostering 
research to develop and evaluate personalised medicine approaches. 



Domain 1: Identification 

of biomarkers for the 

prevention of chronic 

diseases. 

Preamble:  
Biomarkers have the potential to stratify 

populations because they can help to indicate 
an individual’s risk or resistance to disease as 
well as the potential response the individual 
may have to different treatments. There is 
also an expectation that this may lead to 

better targeting of preventive interventions 
by defining the disease and targeting the 
treatment based on a person’s molecular 

pathology.  

From the research Domain 1 to Rec. 1 



R.1. Personalized interventions for the prevention of chronic diseases 
require robust evidence of efficacy and/or effectiveness of the new 

technology when implemented in health care.  
 

For biomarkers that allow discriminating high-risk subjects, sufficiently large and 
powerful trials evaluating the efficacy of medical interventions are required among 

such high-risk subjects for targeted evidence-based primary and secondary 
preventive interventions based on -omics.  

 
Where intervention studies cannot be performed, however, the use of large 
datasets from preferably (ongoing and new) follow-up studies, Big Data from 

collaborative research projects, should be considered for the evidence of 
effectiveness to address urgent research interventions.  

In order to ensure timely results for the use of such predictive biomarkers, the 
collection of such evidence by action research should be foreseen in the course of 

implementation. 

 

Domain 1: Identification of 

biomarkers for the prevention 

of chronic diseases. 



“The use of polygenic scores for common disease risk 
assessment is an important area of development for 
public health and warrants close attention” 
 
“Looking ahead, predictive prevention may well become 
an increasingly important part of our wider efforts to 
prevent disease and preserve health. It seems likely that 
polygenic scores will have a role to play in these 
approaches at some point, but there is still a good deal 
to learn about how to maximise benefits for public 
health. We need to be very clear about the nature of the 
evidence so far for using such scores and the 
implications of doing so” 
Professor John Newton  
Director of Health Improvement, Public Health England 

Polygenic risk scores (PRS) 



•Polygenic Risk Scores (PRS)- informed 
therapeutic interventions 

•PRS-informed disease screening 

•PRS-informed life planning 

«…both our accumulated knowledge and the 
explosive growth in public interest have 

brought us to a tipping pointt where large 
scale studies demonstrating the utility of PRS 

extimations should be pursued» 



PRS- informed therapeutic interventions 

 «A genetic risk score identified individuals at 
increased risk for both incident and recurrent 

CHD events... 
Individuals with the highest burden of genetic 
risk derived the largest relative and absolute 

clinical benefit with statin therapy» 



 «Those at high genetic risk have a greater 
burden of subclinical atherosclerosis and derive 

greater relative and absolute benefit from 
statin therapy to prevent a first coronary heart 

disease event» 

PRS- informed therapeutic interventions 



 

•PRS- informed therapeutic 
interventions 

•PRS-informed disease screening 

•PRS-informed life planning 



PRS- informed disease screening 



 

•PRS- informed therapeutic 
interventions 

•PRS-informed disease screening 

•PRS-informed life planning 

 



Poligenic Risk Score and impact of healthy 
lifestyles 





R.1. Personalized interventions for the prevention of chronic diseases require 
robust evidence of efficacy and/or effectiveness of the new technology when 

implemented in health care.  
 
 
 

Large trials evaluating the efficacy of disease risk communication based on broad 
range newly discovered biomarkers (versus risk communication based on the solely 
traditional risk factors) on behavioral change among healthy subjects at increased 

risk are required for targeted evidence-based primary preventive interventions 

Domain 1: Identification of 

biomarkers for the prevention 

of chronic diseases. 



Latest evidences 



“However, the major 
ethical and scientific 

challenge surrounding 
clinical implementation of 

PRS is that those 
available today are 
several times more 

accurate in individuals of 
European ancestry than 

other ancestries” 
https://blogs.cdc.gov/genomics/2019/07/29/the-use-of-polygenic/ 



Preamble: The growing availability of genomic technologies is contributing to the shift of the 
medical approach towards personalized medicine, where medical decisions are based on an 
individual’s characteristics, including the genomic profile. This has made the assessment of 
the performance of genomic tests crucial for clinical and public health practice. In fact, in 
order to maximize population health benefits, it is essential to distinguish genomic tests with 
proven efficacy and/or effectiveness and cost-effectiveness and support their implementation.  

 
R.2. A comprehensive evaluation of the value (outcomes/cost) of genetic 
and genomic applications should include evidence on the efficacy and/or 
effectiveness of the new technology (i.e., analytic validity, clinical validity, 

clinical utility), social aspects (ethical, legal and social implications, and 
personal utility), and context-related dimensions (e.g., economic evaluation, 
delivery models, organizational aspects, and consumer viewpoint) to better 

support the decision making process.  

Domain 2: Economic evaluation 

of predictive  genomic 

applications. 



Health technology Assessment 

It refers to the systematic evaluation of properties, effects, and/or impacts of 
health technology. It is a multidisciplinary process to evaluate the social, 

economic, organizational and ethical issues of a health intervention or health 
technology. The main purpose of conducting an assessment is to inform a policy 

decision making 



There is an increasing need for a co-ordinated effort to foster the development and further harmonization 
of dedicated policies to integrate genomics policies into existing health systems in a responsible manner. 
Introducing a common ethically and legally validated policy framework could represent one of the drivers 
needed to manage a future with increasingly personalized healthcare and a shift in the use of genomic 
approaches from disease treatment to prevention.  

 
R.3. The era of genomics requires that we clarify and validate the obligations and 

responsibilities of the research community, research participants, and the general 
public. This can be achieved through collaboration and dissemination of high-quality 

ethical, policy and legal analysis. Legal interoperability is necessary to ensure 
complementarity of goals between researchers in different jurisdictions. In order to 
be at the forefront of the currently shifting research landscape, we need to draw on 
multiple levels of expertise (e.g. law, ethics, medicine, bioinformatics, IT) in an array 

of multi disciplinary, jurisdictional, and institutional settings.  
Finally, a metric assessing the impact of policy development or lack thereof is a 

fundamental tool to fine-tune guidance to multiple stakeholders. 

Domain 3: Ethico-legal and 

policy issues surrounding 

personalized medicine 



Health literacy implications of 
personalized medicine (PM) 

Today’s paradox: people are asked to take more responsability for their health – 
but we must make choices in an ever-more complex context 

 Scientific developments in medicine are increasingly complex to communicate 
 Information overload, mis- and disinformation (media coverage, Dr Google…) 
 Patients look for answers everywhere 
 
 PM will only achieve its true  
     potential if patients and citizens 
     understand their options! 
 
 Accurate, evidence-based, easy to  
     understand and relatable to each 
      individual’s situation 

European Health literacy study (HLS-EU), 2015 



Preamble: The identification and evaluation of existing genetic service delivery models are important 
steps towards the enhancement and standardization of genetic service provision. Integration of genetics 
in all medical specialties, collaboration among different healthcare professionals, and redistribution of 
professional roles are fundamental elements for the organization of these models. Furthermore, their 
implementation must hinge on professional education, adequate funding, and public awareness in the 
field of genomic medicine.  

 

R.5. The integration of genetics in other medical specialties should be promoted 
through new delivery models involving different healthcare professionals (medical 

specialists, nurses, technicians, etc.) and new professional roles (i.e. genetic 
counsellors, genetic associates, genetic nurses), in order to guarantee the use and 

sustainability of existing and new genomic applications in practice. Roles and 
responsibilities should be redistributed among different health professionals to 

enhance work performance and the standard of care. It is advisable to define the 
appropriate model for genetic service provision in a specific setting according to the 

type of healthcare system and the genetic test provided. Professional 
education/training in genomics medicine, laboratory quality standards, and public 

awareness are essential factors for the successful implementation of genomic 
applications in practice. 

Domain 5: Identification of 

organizational models for the 

provision of predictive genomic 

applications. 



iPAAC - The Innovative Partnership for 
Action Against Cancer  

Task 6.5:  Education and training on genomics of 
cancer for healthcare professionals 

Issues to be addressed:  

Systematic review on core curriculum for health care 
professionals in the field of cancer genetics and 
genomics  

Perform a systematic review of all the past and 
ongoing funded initiatives at EU level, in the field of 
genomic education courses and tools for health 
professionals. 

 

Output: 

An online distance course for healthcare 
professionals involved in cancer genomics;  



European network staff eXchange for integrAting 
precision health in the health Care sysTems (ExACT) 

Consortium: 17 Partners  
 

7 EU Countries (Belgium, Germany, Greece, Italy, Netherlands, Spain, 
UK) 
1 Associated country (Switzerland)  
2 Third Countries (USA and Canada)  

of which 
10 Academic  
7 Non Academic 

 

Duration: 48 months 
Starting Date: March, 2019 
Budget: €1,090,200 
Secondments: 
74 researchers in secondment 

 

 

 
 
 
 
 
 
 
 

 

 

The ExACT project has received funding from the European Union’s Horizon2020 research  
and innovation programme under grant agreement No 82399 
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ExACT: the Consortium 

 
 

 



ExACT: scientific domains 

ExACT will consolidate the partnership among 
collaborating institutions in the form of joint 
research and innovation activities across the 
following five domains of precision health: 

 

Integration of Big Data and digital solutions 
into the health care systems;  

Designing and promoting innovative citizen 
engagement models;  

Education of healthcare professionals and 
leadership;  

Health Technology Assessment and Health 
Outcomes Research in precision health;  

Ethical-legal, social, organisational and policy 
issues surrounding precision health. 

 



Integrating China in the International 
Consortium for Personalised Medicine 

IC2PerMed 

Walter Ricciardi 
Stefania Boccia  



From PHG Foundation, Oct, 2019 



Personalized Healthcare Mosaic: model summarizing the aspects 
of importance when working and collaborating towards better 

personalised medicine and data sharing 

Horgan et al, PHG, 2019 



From Hype to Healthcare  



Thank you for the attention 
 

Emails: stefania.boccia@unicatt.it 
stefania.boccia@policlinicogemelli.it 

Twitter account: @PHS _projects 
 
 

Section of Hygiene-Institute of Public Health 
Faculty of Medicine, Università Cattolica del Sacro Cuore,  

Fondazione Policlinico ‘Agostino Gemelli’ IRCCS, Rome, Italy 

  

mailto:stefania.boccia@unicatt.it
mailto:stefania.boccia@policlinicogemelli.it


Group Activity 



Overview and links between the relevant stakeholders in 
the field of personalised healthcare 

Horgan et al, PHG, 2019 




