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Other CVD 11% 

Cancer 21%  

Respiratory diseases  7%  

Injury and poisoning 12% 

All other causes 17% 

Stroke 11% 

Coronary heart disease 21% 

Deaths by cause, men,  
between 1997 and 2006, in Europe 

From “Diet hysical activity and cardiovacular diseases prevention in Europe, “Summary Report EHN November 2011 



Other CVD 15% 

Cancer 17%  

Respiratory diseases  6%  

Injury and poisoning  5% 

All other causes 17% 

Stroke 17% 

Coronary heart disease 22% 

Deaths by cause, women,  
between 1997 and 2006, in Europe 

From “Diet hysical activity and cardiovacular diseases prevention in Europe, “Summary Report EHN November 2011 



 Cardiovascular disease remains a serious 
medical problem that can be associated with 
death and disability on one hand and 
considerable resource use on the other.  

 Clinical efficacy remains the primary driver for 
the use of any service. Once efficacy is 
established and despite its many limitations, 
cost-effectiveness analysis has an important 
role in assessing value.  



 Assessing the value of prevention in apparently healthy 
patients is generally more difficult than evaluating therapy for 
established disease because the time horizon to the clinical 
manifestation of disease is generally long—many decades in 
the young. 

  Thus, it is difficult, perhaps impossible, to assess long term 
effectiveness in terms of survival or quality-adjusted life-years 
(QALYs) 

 There are technical and practical limitations to studies of the 
cost-effectiveness of prevention.  

Given the difficulties of conducting long-term clinical trials, 
many cost-effectiveness analyses about prevention are 

based on mathematical models or simulations. 



1 

• how many people alive today are candidates for 
at least one prevention activity  

2 

• how much of the morbidity, mortality, and cost 
of these diseases is potentially preventable  

3 
• what could realistically be accomplished 

4 

• Which are the most important in terms of their 
potential effects on health outcomes, costs, and 
cost-effectiveness  

5 

what are the main factors that determine the cost-
effectiveness of a prevention activity  

Questions to be answered 



 Ideally, the answers to the above questions 
would be obtained by examining the results 
of clinical trials.  

 

 Lacking clinical trials, the only alternative is 
to use a mathematical model.  

 

 



 The Archimedes model is a person-by-person, object-by- object, 
large-scale simulation model of physiology, disease, and health 
care systems written at a high level of detail using object-oriented 
programming and run on a distributed computing network.  

 

 The model uses person-specific data from real populations (eg, 
the National Health and Nutrition Education Survey [NHANES]) to 
create simulated populations that match the real populations, 
person by person.  

 For the study, 11 prevention activities relating to CVD and 
combinations of these activities were analyzed 

 

Kahn R. et al., The Impact of Prevention on Reducing 
the Burden of Cardiovascular Disease. Circulation. 

2008;118:576-585.) 
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Effect of Interventions Over 30 Years on Outcomes and Costs (Thousands) in 

the US Population (Assuming 100% Performance) 



Effect of Interventions Over 30 Years on Outcomes and Costs 
(Thousands) in the US Population 

(Assuming Maximum Feasible Performance) 



Conclusions—Aggressive application of nationally 
recommended prevention activities could prevent a high 

proportion of the CAD events and strokes that are otherwise 
expected to occur in adults in the United States today. 
However, as they are currently delivered, most of the 
prevention activities will substantially increase costs.  

If preventive strategies are to achieve their full potential, ways 
must be found to reduce the costs and deliver prevention 

activities more efficiently. 
(Circulation. 2008;118:576-585.) 



Circulation. 2011;124:967-990. 



ACTION FRAMEWORK FOR A COMPREHENSIVE PUBLIC HEALTH 
STRATEGY TO PREVENT HEART DISEASE AND STROKE 

A framework for a comprehensive health strategy to prevent cardiovascular diseases (CVD), including policy, environmental, 
and systems changes to achieve Healthy People 2020 goals. Reprinted from Labarthe et al69 with permission of the publisher. 
Copyright © 2005, Elsevier. 



• Cardiovascular disease prevention can be achieved not only through 
drug interventions aimed at reducing major cardiovascular risk 
factors but also with appropriate life style modifications 

• While the impact  of drug therapies on CVD can be assessed with 
cost-benefit assessments, the impact of prevention measures is 
more difficult to assess also due to their time duration (life-long?) 

 

Thus cardiovascular disease prevention does 
not only pertain to the individual state health 
systems, but it is a societal issue, linked to a 

correct and productive development.  
Circulation. 2011;124:967-990. 



Needs:  
 Technological developments to facilitate and sustain 

population-based interventions based on changes in lifestyle, 
with particular attention to nutrition and physical activity  
 

 Development of motivational techniques in order to increase 
behavioral changes, including motivational strategies carried 
out during primary prevention 
 

  Assessment of independent and adjunctive benefits of 
actions aimed at modifying lifestyle in comparison to the 
effect of cardioprotective therapies and viceversa. 

 
  Assessment of the effects of moderate physical activity 

compared to strenous one, with particular attention to 
benefits, risks, and long term compliance 



 What we should discuss: 
 Limits and advantages of places where to carry out preventive 

interventions (home, community, workplace, school, hospitals 
etc.) 

 Potential impact of taxes on the consumption of junk food, 
sweeteneed drinks, and tabacco products) 

  Potential impact of starting treatment of major CV risk factors 
early in life  

 Role of genetic tests to develop personalized approaches to 
prevention 

 Identify the best imaging or biochemical biomarker to assess 
the effect of preventive interventions 
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COMMON CAROTID 
BULB 

ICA 

ECA 

Intimal plus medial thickness of the arterial wall: a 
direct measurement with ultrasound imaging 

P Pignoli, E Tremoli, A Poli, P Oreste and R Paoletti 

Circulation 1986, 74:1399-1406 
 

Carotid IMT: a biomarker of CV events 

PUBMED KEYWORDS: "Subclinical atherosclerosis" 
OR “Carotid IMT” OR "intima media thickness" OR 
"intimal medial thickness" OR "intima-media 
thickness" OR "intimal plus medial complex“ 
Pubmed limits: Humans and English 
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 By the year 2012 we know that Carotid IMT correlates 

With: 

   Cardiovascular risk factors 

   Coronary disease assessed by angiography 

   The prevalence of cardiovascular events 

 The incidence os associated with new CV  events 



Carotid IMT: a biomarker of CV events 

  
    

  

  

  

  

  

THE IMPROVE STUDY 
Carotid Intima Media 

Thickness (IMT) and IMT-
Progression as Predictors of 

Vascular Events in a High 
Risk European Population 

Kaplan-Meier event-free curves and the 
combined endpoint according to quintiles 

of IMTmean-max and ICCAD 
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Quintiles of baseline IMTmean-max Quintiles of baseline ICCAD 

Overall the studies indicate that 
Carotid IMT is a surrogate marker: 

 
 

 to study the determinants of 
atherosclerotic disease 
 

 to predict atherosclerotic dIsease 
in vascular districts other than 
carotids 
 

 to estimate the risk to develop 
new CV events 
 

 to increase the predictivity of 
cardiovascular risk chart  
 

 to help clinicians in therapeutic 
decisions 


