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INTRODUCTION

Cardiovascular diseases, the leading cause of death and among the main causes of
disability in Italy, Europe, and worldwide, represent one of the major public health
challenges for the coming years. The aging population characteristic of western
countries and the exposure to cardio-metabolic risk factors will increasingly hei-
ghten the burden of these diseases, with significant consequences on the sustai-
nability and resilience of healthcare systems.

In Italy there is no national strategic plan such as the oncology plan aimed at car-
diovascular health, although our country is at moderate cardiovascular risk, unlike
Spain and France which are at low risk.

The current demographic and epidemiological context is helping to bring atten-
tionto this varied and heterogeneous group of diseases. To address the socio-eco-
nomic burden of cardiovascular diseases, whose cost in Europe alone has reached
282 billion euros, national and international institutions have ramped up joint
research initiatives. For instance, JACARDI (Joint Action on CARdiovascular di-
seases and Dlabetes), with 53 billion euros - the second highest co-funded joint
action ever allocated in Europe - is a four-year program coordinated by the Italian
National Institute of Health (ISS) that aims to reduce the incidence of cardiova-
scular diseases, diabetes, and related risk factors for at least one million European
patients.

In this context, there is a need to develop an integrated vision of cardiovascular
diseases toimplement a series of prevention, diagnosis, treatment, and rehabilita-
tion interventions, both clinical and organizational-managerial, within territorial
and hospital care. At the European and national levels, the idea is gaining ground
that a specific plan for cardio, cerebro, and vascular diseases, modeled after plans
for other major non-communicable chronic diseases, could provide a currently
missing overarching vision; In this regard, for example, the Spanish Government
has adopted a national cardiovascular health plan on the "Estrategia en Salud Car-
diovascular del Sistema Nacional de Salud". The aim of this plan is to raise aware-
ness among public decision makers to invest in the prevention and treatment of
cardiovascular diseases, keeping in mind that ours is the only G7 country in which,
compared to 10 years ago, healthcare spending in relation to GDP has decreased
and stands as the lowest of the seven countries, with a small and worrying 6.2%.




NATIONAL STRATEGIC PLAN FOR CARDIOVASCULAR HEALTH

The present Strategic Plan for Cardiovascular Health in Italy 2024-27, develo-
ped by the Italian Federation of Cardiology (IFC), with the support of the Euro-
pean Society of Cardiology (ESC) as part of the Advocacy 2024 Project, moves
in this direction, promoting investment in prevention and interventions for the
care and control of cardio, cerebro, and vascular diseases through a "global" care
perspective. The ultimate goal is to contribute to improving the level of cardiova-
scular health of the Italian population, to bring our nation to a low risk level like
France and Spain without forgetting the positive impacts on the healthcare and
socioeconomic system such as the reduction of healthcare costs direct and indi-
rect, increase in labor productivity, reduction of social costs.

Prof. Ciro Indolfi - President of the Italian Federation of Cardiology
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IMPACT OF CARDIOVASCULAR
DISEASES IN ITALY

Cardiovascular diseases are a significant public health issue worldwide and have a
notable impact on our country. This impact is evident in the health of the popula-
tionandits consequences, including the expenses incurred by the National Health
Service (SSN) for treating acute and chronic conditions, the psychological and so-
cial effects on patients and their families, the economic burden of work disability
caused by these diseases, and the resources required for cardiology research and
development.

The cardiovascular risk in Italy is moderate, unlike Spain and France, which are at
low risk.

@ Low risk Moderate risk @ High risk @ Very high risk
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The most recent statistical data published by the Italian National Statistical
Institute (ISTAT, Istituto Nazionale di Statistica) (BES, 2023) [1] illustrates a
scenario of stability or improvement in most health domain indicators when
compared to the previous year and to the pre-pandemic levels in 2019. De-
spite this, cardiovascular diseases remain the primary cause of death in Italy,
accounting for approximately 30% of all deaths (31.7% in males and 37.7% in
females). Specifically, there were 746,324 total deaths in Italy in 2020, an incre-
ase of 108,496 cases from the 2015-19 average. Mortality in Italy is divided as
follows: 227,350 deaths were caused by circulatory diseases (30.4%), 177,858
by cancer (23.8%), 78,673 by COVID-19 (10.5%), and 57,113 by respiratory di-
seases (7.6%) [2]. Furthermore, when analysing avoidable, i.e. preventable and
treatable, mortality, it was observed that at the European level, in 2020, the le-
ading cause of treatable mortality was ischemic heart disease (1.9 per 10,000
residents, accounting for 20.1 percent of the total number of deaths from trea-
table diseases), followed by colorectal cancer (1.4 per 10,000 residents), breast
cancer among women (1.0 per 10,000 residents), and cerebrovascular disease
(1 per 10,000 residents) [2]. Ischemic heart disease, including acute myocardial
infarction and chronic conditions, is responsible for 9.9% of all deaths in Italy,
with 10.8% in males and 9% in females. Cerebrovascular accidents, on the other
hand, account for 8.8% of total deaths, with 7.3% in males and 10.1% in females.

These diseases follow the global epidemiological trend in our country. They
have a higher prevalence in males compered to females until menopause, when
they occur at least 10 years later than in men. Subsequently, women are more
affected than men by cardiovascular events, which are often more severe and
characterised by a less obvious or often underestimated clinical scenario. For
this reason, women typically seek specialistic evaluation later than men, and the
long-term consequences of cardiovascular disease may be more noticeable in
such individuals.

To end on a positive note, it should be remembered that cardiovascular disease
is largely preventable, as it depends not only on non-modifiable risk factors (age,
sex, and family history), but also on modifiable factors related to behaviours and
lifestyles (smoking, poor diet, sedentary lifestyle), which in turn cause diabetes,
obesity, hypercholesterolemia, and hypertension, which are underlying condi-
tions of atherosclerotic cardiovascular diseases. Therefore, it is essential for he-
althcare professionals managing patients at risk of cardiovascular disease and
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IMPACT OF CARDIOVASCULAR DISEASES IN ITALY

those already affected by different forms of the condition to strive to prevent its
occurrence and minimise its long-term impact and disability. Similarly, institutions
also need to engage in formulating strategic plans for preventing cardiovascular
issues, educating the public, providing training, and investing in clinical and precli-
nical research.

Strategic framework: the goal of the Strategic
Plan for Cardiovascular Health

The goal of the Strategic Plan for Cardiovascular Health is to draft a document
shared by experts in the field and institutions aimed at increasing interventions in
the prevention, care and control of cardiovascular diseases in our country.

The ultimate goal is to improve the level of cardiovascular health of the Italian
population.

The following activities are planned to achieve this goal:

» Promote programmes of knowledge, of health and prevention of cardiovascu-
lar diseases throughout ltaly at different levels, from schools to workplaces
and health facilities, through health education interventions aimed at the po-
pulation that support the adoption of healthy and sustainable lifestyles and
environments;

* Reduce the incidence and prevalence of cardiovascular disease in Italy by
implementing prevention programmes, campaigns and actions, enhancing
primary care, and improving the overall quality of life and well-being of the
population. Increase the availability of advanced treatments and ensure con-
sistent healthcare standards nationwide, eliminating disparities in service
quality across different regions;

» Reduce the long-term complications of cardiovascular disease in Italy by im-
proving acute and chronic care, rehabilitation, health restoration, facilitating
reintegration into work, and preventing disability.

11



NATIONAL STRATEGIC PLAN FOR CARDIOVASCULAR HEALTH

To achieve this goal, it is essential to have a comprehensive, individual-focused
perspective of care, but from a "community" viewpoint that takes into account all
factors involved in cardiovascular health. This includes social determinants, heal-
th education for the general population, patients, and their families, as well as the
training of healthcare professionals.

Bibliography

1. ISTAT. (2024), BES Report 2023. Il benessere equo e sostenibile in Italia. ISBN 978-88-458-2137-0
2. ISTAT (2023). Cause di morte in Italia - Anno 2020. Available in: https.//www.istat.it/it/archi-
vio/284853 (in Italian)
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INEQUALITIES IN CARDIOVASCULAR
HEALTH IN ITALY

The Italian National Health Service was de facto established by Law 833 of 23
December 1978. The goal was to renew the national healthcare service provision
by implementing principles of fairness and inclusivity, funded by general tax reve-
nues. This initiative aimed to safeguard health as a fundamental right of the indi-
vidual, as outlined in Article 32 of the Italian Constitution.

In practice, achieving a concrete, fair, and universal implementation of Law 833's
provisions has proven to be challenging. This difficulty is primarily due to the irre-
concilable differences among the various regional contexts in our country, rather
than to issues related to individual characteristics.

Italian healthcare, particularly the services related to cardiovascular health, is af-
fected by various inequalities, all stemming from an unfair management of public
health.

Regional, organisational, social, historical, socioeconomic and gender differences
are the main factors that lead to inequalities in cardiovascular health in Italy.

Regional inequalities

Regional divergences in health integrity management are the primary reason for
the inequalities found in the cardiovascular disease prevention system in Italy.
The structure of the National Health Service and the reforms introduced over
the years have undoubtedly made it possible to implement and in some respects
improve healthcare organisational aspects. However, they have also triggered an
unprecedented process of differentiation among regional areas. In fact, although
the introduction of fiscal federalism was an attempt to improve the capacity of re-
gional authorities to meet citizens' health needs and preferences, it also required
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them to fund and oversee health service provision, ensuring both affordability
and sustainability. Fiscal federalism has made the state responsible for establi-
shing the overall regulatory framework, while enabling regional authorities to
pass, within their regions, laws implementing central government's guidelines
and to organise public health services and interventions. The funding sources for
regional health services include VAT and IRPEF (personal income tax) revenues,
along with the equalisation fund. Therefore, any budget deficits in regional health
are covered by regional tax revenues. Consequently, the disparity in healthcare
management and in individual cardiovascular health across different geographi-
cal areas of the country (regions in northern, central, and southern Italy) depends
on the financial means of each regional authority.

According to the latest ISTAT data (BES, 2023) [1] in the autonomous provinces
of Trento and Bolzano, 5 out of 15 health indicators have achieved the highest
values for well-being, making them stand out as particularly successful. On the
other hand, Campania and Basilicata tend to have lower scores compared to
other regions, with 5 and 4 indicators out of 15 falling into the lowest range, re-
spectively. Moreover, in 2023, the healthy life expectancy indicator at birth was
subject to regional differences, i.e. about 4 years lower in the South (56.5 years),
compared to the North (60.6 years). After the North-South gap reached its lowest
levels in 2021 and 2022 (approx. 2.5 years), the differential returned to pre-pan-
demic levels (it was 3.9 years in 2019). Mortality rates between 2005 and 2016
were higher in southern regions (Campania, Calabria, Sicily, Sardinia, Molise, and
Basilicata) than in northern regions, except for Abruzzo and Apulia [2]. Even the
SARS-CoV-2 pandemic did not lead to an increase in the number of available beds.
In 2021, the rate of inpatient beds was 3.5 per thousand population [3]. Values
higher than the national average are observed in all northern regions, except for
Liguria (3.4 per thousand), Veneto (3.3 per thousand) and Friuli-Venezia Giulia
(3.4 per thousand); in particular, the highest values are recorded in Piedmont (4.5
per thousand), Valle d'Aosta (4.3 per thousand) and Lombardy (4.2 per thousand).
The lowest values for the available beds indicator are observed in the South,
particularly in Campania (2.9 per thousand) and Calabria (2.8 per thousand) [3].
Data from the National Outcomes Programme (PNE, Piano Nazionale Esiti 2023)
showed a substantial reduction in 30-day mortality rates from heart attack throu-
ghout ltaly, with values hovering around 7.7%. However, Molise, Apulia, Campa-
nia, Sicily and Lombardy show wide intra-regional variability [4]. The same applies
to the number of percutaneous coronary artery revascularization (PTCA) inter-
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INEQUALITIES IN CARDIOVASCULAR HEALTH IN ITALY

ventions that are performed within 90 minutes in patients with acute ST-eleva-
tion myocardial infarction (STEMI), as per international guidelines: again, there is
alot of intra-regional variability and waiting times due to a number of regulatory/
organisational conditions ranging from the establishment of the STEMI network,
to the rapid interaction between Hub and Spoke centres, to regional logistical
difficulties in reaching Hub centres [4]. This variability is not only related to the
outcomes of ischemic pathologies. Considering heart failure, a disease with a high
socioeconomic impact and hospitalisation rates exceeding 130,000 per year, one
realises that Bolzano, Veneto, Molise, and Emilia-Romagna have some of the hi-
ghest re-hospitalisation rates in Italy.

Socioeconomic inequalities

Socioeconomic variables used to identify differences in cardiovascular disease
prevalence represent a special area when analysing the cardiovascular health sta-
tus of the Italian population.

Due to the high rate of transcription errors and underreporting (up to 30%) [4],
it is rather difficult to evaluate data on the "educational qualification" variable
obtained through Hospital Discharge Cards (SDOs, Schede di Dimissione Ospe-
daliera), it is somewhat obvious that educational level differences can have an
impact on cardiovascular health.. The lack of perception of "cardiovascular dan-
ger"is accentuated as the social gap grows. A study by Kubota et al. [5] found that
among men with education to the primary school level, lifetime cardiovascular
risk was 59%, decreasing to 42% among college graduates. Among women, the
disparity is even greater, ranging from a 51% risk among the least educated to just
28% among women who have reached the highest level of education [5]. Italian
sociodemographic disparities are in line with international data. Petrelli et al. [6]
observed that Italian men with a low educational level had a 21% and 17% higher
risk of cardiovascular disease and coronary artery disease, respectively, while less
educated Italian women had a 41% and 61% higher risk, respectively.

The latest ISTAT data [1] analysed mortality indicators by educational qualifica-
tion for the first time. In Italy, avoidable mortality, which includes preventable and
treatable mortality, between the ages of 30 and 74, is equal to 29.8 deaths per 10
thousand residents, with the preventable mortality component prevailing over the
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treatable one. The rate is highly variable according to educational qualification, and
is equal to 39.6 deaths per 10,000 residents in the population with a low level of
education (primary school certificate or lower), while it drops to 20.3 in the popula-
tion with the highest level of education (bachelor's degree or higher). Inequality of
avoidable mortality by educational qualification is higher in males than in females:
less educated males have about 2.3 times higher mortality than the more educated,
while among females this ratio is about 1.8. Moreover, when education levels are
higher, regional inequalities of avoidable mortality are reduced.

Regarding socioeconomic status as a whole, a study published in JAMA Cardiolo-
gy estimated that lower status is associated with an incidence rate of myocardial
infarction double that of citizens with higher status. Furthermore, the higher inci-
dence of cardiovascular disease in the most disadvantaged classes is apparently
60% due to factors related to socioeconomic status and only 40% due to traditio-
nal risk factors [7].

Hence, it is necessary to reach an adequate understanding of the impact of socio-
economic status on cardiovascular risk, with an aim to finding possible solutions
to remedy the current significant inequalities.

Gender inequalities

Cardiovascular disease is the leading cause of mortality in females, yet they often
underestimate and do not understand the risk. In fact, according to a study by the
Italian Society of Cardiology, women are mainly concerned with oncological disea-
ses, and in particular breast cancer. Worryingly, there has been anincrease in fema-
le mortality in southernregions, due to both the lack of awareness of cardiovascular
risk among women and lack of prevention of risk factors.

In fact, the analysis of PNE data [4] revealed significant gender differences, both in
accessing available treatments and in the outcomes. Women who suffered a STEMI
gained access to PTCA later than men (p<0.001) throughout Italy. Naturally, this
behaviour generally results in increased 30-day mortality rates after an episode of
acute myocardial infarction (OR=1.07; p<0.05).

In fact, care for women with cardiovascular disease is poorer, for example, than ho-
spital care in departments other than cardiology. From a pathophysiological point
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of view, it is known that there is different cardiovascular pharmacological mana-
gement for men and women. Different pharmacokinetic and pharmacodynamic
characteristics of cardiovascular drugs have been observed in women [8]. These
differences, while often substantial and of considerable importance, are not consi-
dered by guidelines that recommend similar titration for both men and women [8].

On the other hand, compared to men, women tend to use healthcare less, as they
often put family and its management responsibilities before the proper manage-
ment of their own health [9].

Therefore, the main aim of health professionals should be to optimise population
health management and care by overcoming old stereotypes, promoting greater
awareness of the need to look after one's own health, and understanding the pa-
thophysiological basis of individual diversity.

Table I. Inequalities in cardiovascular health in Italy
Causes of differences in cardiovascular health across the country

1. Regional causes

Inequality in healthcare provision varies across the country, especially in the
southernregions. This highlights a clear "southern healthcare issue" stemming from
challenges with re-entry plans, ineffective prevention measures, reduced bed capa-
city, outdated technologies and facilities in hospitals, as well as a shortage of human
resources, in many cases inadequate training and, finaly to the lack of a continuity
strategy between hospitals and local areas.

2. Socioeconomic and cultural causes

Socioeconomic differences may impact cardiovascular health. Failure to per-
ceive the "cardiovascular danger" and lack of awareness of the effectiveness
of prevention as well as the need for swift recourse to hospital facilities, more
evident in disadvantaged social classes, are inevitably responsible for increased
mortality and morbidity of cardiovascular disease.
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3. Gender causes

Women are not wellinformed about the risk of cardiovascular disease, whichis their
primary cause of death, especially in southern regions. Women, who may experien-
ce different symptoms than men, are often reluctant to be hospitalized even when
necessary, and drug or interventional therapy is often less effective in their case.

Possible solutions for a cardiovascular health program in Italy

1. Identify critical geographic areas due to inadequate local prevention, lack of
beds, substandard hospitals, outdated technology, and limited human resources.
2. Develop an effective hospital-territory continuity strategy.

3. Conduct social responsibility campaigns and organize targeted programs for
the prevention and treatment of cardiovascular diseases, including mandatory
screening programs for cardiometabolic risk factors (e.g., hypercholesterolemia,
diabetes, obesity, hypertension) across the entire country, with particular focus
on critical areas. Pay greater attention to women through the establishment of
training and information programs aimed at raising awareness of the risks, more
effective gender-specific prevention programs

4. Ensure equitable and timely access to therapies.
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PSYCHOLOGICAL, SOCIAL AND
ECONOMIC IMPACT OF
CARDIOVASCULAR DISEASE

Morbidity and disabilities of cardiovascular diseases

Circulatory system diseases place a considerable burden on health systems and
public budgets. In around 30 years, the number of patients with cardiovascular
disease worldwide has almost doubled from 271 million in 1990 to 523 million
in 2019 [1]. Overall, the prevalence of cardiovascular disease further increased
to 607.64 million cases in 2020, an increase of 29.01% from 2010; the age-stan-
dardised prevalence rate reached a value of 7,354.05 per 100,000, an increase of
0.73%. Global trends in disability-adjusted life years (DALYs) and life years lost to
cardiovascular disease have also increased significantly: years lived with disabili-
ty doubled from 17.7 million to 34.4 million over the same period [1,2]. In Europe,
12.7 million new cases of cardiovascular disease were estimated in 2019 with a
prevalence of about 113 million people affected [3]. Analysing disability-adjusted
life years, there are an estimated 85 million DALYs for cardiovascular disease in
Europe, with an average of 4893 age-standardised DALYs per 100,000 people. Di-
sability-adjusted life years for men are almost twice as high as for women and al-
most four times higher in middle-income countries than in high-income countries
[3]. In Italy, on the other hand, the prevalence of individuals affected by cardio-
vascular disease is 4.4 per thousand [4], with a huge impact not only on healthca-
re expenditure but also, and above all, on the mental, social, work, and economic
state of the affected patients, generating additional management costs related to
the emergence of new "disabled" individuals.
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Cardiovascular disease mortality

According to WHO estimates, about 17.9 million people died from cardiovascular
diseasein 2019, i.e. 32% of all deaths globally, and more than three in four of the-
se deaths occur in low- and middle-income countries [5]. In addition, 85% were
due to acute coronary syndromes and strokes. This number rose further in 2022
toreach agrand total of about 19.8 million. Deaths are expected to increase to 24
million by 2030, with an average of more than 66 thousand people per day. Howe-
ver, the age-standardised mortality rate was 239.80 per 100,000 people, which
represents a decrease of 12.19% compared to 2010 [2]. Furthermore, although
deaths from cardiovascular disease typically rise with age, in 2019, cardiovascular
disease accounted for 38% of the 17 million premature deaths (under age 70) cau-
sed by cardiovascular diseases [6]. In Europe, cardiovascular disease, in accordan-
ce with global data, remains the most common cause of death. They account for
about 45% and 39% of female and male deaths, respectively [6,7]. Ischemic heart
disease is the most common cause of death from cardiovascular disease, accoun-
ting for 38% of all deaths from cardiovascular disease in women and 44% in men,
followed by intracerebral haemorrhage and ischemic stroke [3]. 39% of all deaths
involve women compared to men. The standardised mortality rate in European
countries for cardiovascular disease was 344 deaths per 100,000 people in 2020,
with the rate for men about 1.4 times higher than that for women [3]. These stan-
dardised rates are systematically higher for men than for women in all European
countries, although gender differences were relatively low for many other cau-
ses of death. In Italy, cardiovascular disease remains the leading cause of death,
being responsible for 44% of all deaths, with a prevalence higher than the Euro-
pean average (7,499 cases per 100,000 inhabitants) partly due to the particularly
high average age of our population [7]. In Italy, there were 746,324 total deaths in
2020, including 227,350 from circulatory diseases (30.4%), 177,858 from cancer
(23.8%), 78,673 from COVID-19 (10.5%), and 57,113 from respiratory diseases
(7.6%) [8]. Furthermore, when analysing avoidable, i.e. preventable and treatable,
mortality, it was observed that at the European level, in 2020, the leading cause of
treatable mortality was ischemic heart disease (1.9 per 10,000 residents, accoun-
ting for 20.1% of the total number of deaths from treatable diseases), followed by
colorectal cancer (1.4 per 10,000 residents), breast cancer among women (1.0 per
10,000 residents), and cerebrovascular disease (1 per 10,000 residents) [2].
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Psychosocial impact on the person and his or her environment

It is now well known how psychosocial factors are implicated in the incidence
and prognosis of cardiovascular disease [?]. Indeed, there has been a gradual shi-
ft from the traditional biomedical model to the biopsychosocial model in recent
years. In other words, the patient is no longer considered as only a passive reci-
pient of medical and pharmacological treatment, but as an individual embedded
in a context of relationships and interactions that can affect both the onset and
the way the disease is perceived and thus managed during its clinical course: thus,
there has been a shift from an approach related to the symptom and the disease
to one that places the person at the centre. The relationship between cardiova-
scular disease and mental disorders is bidirectional. This relationship appears to
be mediated by both behavioural and physiological mechanisms, including inflam-
mation, alterations in the autonomic nervous system, neurohormonal factors, and
genetic predisposition [10]. After a cardiac event, one can go through states of
anxiety, depression, and even develop symptoms typical of post-traumatic stress
disorder (PTSD): according to data in the literature, the percentage of patients
who develop PTSD is between 19% and 38% of those who have suffered a car-
diac arrest, between 16% and 22% of those who have had a myocardial infarction,
between 8% and 18% of patients undergoing cardiac surgery, and between 11%
and 16% of those who have undergone a cardiac transplant [11]. Failure to ade-
guately intervene in these psychological and emotional aspects may jeopardise
the patient's chances of both psychological and physical recovery. People with
mental disorders have a shorter life expectancy than the general population, and
cardiovascular disease plays a major role in premature deaths in this subpopu-
lation [12]. Cardiovascular disease is often untreated in these patients because
they may be related to a high prevalence of modifiable cardiovascular risk factors,
underestimation of cardiovascular risk and symptoms.
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Socio-occupational and economic impact

Cardiovascular disease is challenging in terms of healthcare costs and lost pro-
ductivity due to premature death and stroke [13]. In 2021, healthcare spending
on cardiovascular diseases increased to 282 billion euro, 100 billion more than
in 2003 (169 billion) [15]. This corresponds to to 2% of the European Union's
gross domestic product, with an average per capita expenditure of 630 euro. Spe-
cifically, 74% of the estimated 282 billion was for healthcare in the narrow sen-
se (primary care, emergency care, hospitalisations, outpatient care, and drugs)
and for so-called informal care (i.e., time taken away from work or one's private
life by caregivers of people with a cardiovascular disease), with hospitalisations
and drug therapies as the main items of expenditure, while the remainder of the
expenditure includes the loss of productivity brought about by premature deaths
and disabilities caused by these conditions, as well as for social assistance [14].
Analysing individual cardiovascular diseases, we found that 28% was spent on
coronary heart disease and 27% on cerebrovascular disease [16]. As far as Italy
is concerned, cardiovascular diseases have a significant impact in socioeconomic
terms, which translates into direct and indirect costs to the National Health Ser-
vice and the social security system amounting to 15% of total health expenditure
[15]. In 2021, cardiovascular diseases had an impact on the National Health Ser-
vice, as direct costs, of about 15 billion euro (2.5 for outpatient services and 12.5
for inpatient admissions), to which we must add about 5 billion euro that can be
calculated as lost productivity. In addition, diseases of the cardiovascular system
are a major item of expenditure in terms of disability checks provided by the Na-
tional Institute of Social Welfare (INPS, Istituto Nazionale di Previdenza Sociale),
which reached 413,694 in 2001-2015. Annually, more than 750 million euro in
indirect costs incurred by the INPS for cardiovascular disease are estimated (with
arising trend) [17].
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Research and innovation in cardiovascular health

The clinical and epidemiological importance of cardiovascular diseases requires
further research efforts to deepen our understanding of their causes and mecha-
nisms and their impact on the community, including population health status and
clinical management outcomes, as well as approaches to diagnosis and treatmen-
ts, through innovation, prevention strategies, and appropriate and innovative or-
ganisational models.

In 2020, the economic crisis triggered by the pandemic and health containment
measures also affected research. According to ISTAT data (www.istat.it), total re-
search and development spending by companies, public institutions, private non-
profit institutions and universities, which amounted to 25.0 billion euro in 2020,
decreased by 4.7% compared to 2019. This contraction depended mainly on busi-
nesses (-6.8%), but also affected universities (-2.0%) to some extent, while in the
public sector spending remained unchanged. Expenditure as a percentage of GDP
was 1.51%, up from the previous year (1.46%) due to the marked decline in GDP.
However, the improvement was not enough to reach the European target for
2020, which was set at 1.53% for Italy. In 2021 there was an important recovery
in business investment (+5.2% over 2020), which, however, was not enough to re-
turnto 2019 levels, but fortunately remained steady in 2022. In that year, the EU
as awhole spent 352 billion euro on research and development, 6.34% more than
in the previous year (331 billion euro). In this overall trend, Italy stands out with
a 76.2-million-euro deficit. Spending fell from 25.991 billion in 2021 to 25.915
billion in 2022 (Eurostat data). With the exception of nonprofits and universities,
self-funding is confirmed as the main source of R&D spending. Specifically, public
institutions finance their industry by 86.5% and domestic enterprises by 82.3%;
however, in both industries, self-financing is down compared to 2019 (-0.6 and
-3.2 percentage points, respectively). On the other hand, both foreign and gover-
nment funding increased; in particular, the former mainly in the business sector
(+2.7 p.p. compared to 2019), the latter for nonprofit organisations (+6.1 p.p.).
Regarding the role of public spending, in 2021, funds earmarked for research and
development by central government, regional authorities and autonomous pro-
vinces rose by 4.4%, from 11,020 million euro in 2020 to 11,504 million in 2021.
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In conclusion, although R&D investment has increased in all industries compared
with the pandemic period, our country needs to make a greater effort to reach
European standards by aligning itself with other EU countries, particularly in the
pursuit of green and sustainable technologies.

Impact of the COVID-19 pandemic on cardiovascular health

In ltaly, the unexpected COVID-19 pandemic caused an unprecedented critical
situation in terms of hospitalisations and deaths from cardiovascular diseases
[18]. Cardiologists in Italy have been overwhelmed by this unprecedented batt-
le against COVID-19 for several reasons related to the disease itself, the rapid
conversion of many hospitals to COVID-19 treatment centres, and the changes
in healthcare management caused by the pandemic [19]. The emergency lines
(112/118) in some regions were overwhelmed by COVID-19-positive patients,
and hemodynamic laboratories have greatly reduced routine non-emergency
elective procedures, which have been completely discontinued in the regions
with large numbers of infected patients. According to a survey conducted by the
Italian Society of Cardiology, a 50% reduction in hospitalisations for acute coro-
nary syndromes was observed during the pandemic, even in regions not heavily
affected by COVID-19[21]. Moreover, it is worth mentioning that this survey also
showed that some patients with myocardial infarction with ST-segment elevation
arrived at the hemodynamic laboratory with great delay (much longer than the
maximum limit of 120 minutes suggested by the guidelines), even in regions with
low density of COVID-19 cases where beds were available in coronary care units,
but the same is true for patients with myocardial infarction without ST-segment
elevation, albeit in a smaller percentage (30% reduction) [19]. This substantial
reduction may be due to multiple factors, i.e. partly due to patients' fear of con-
tracting the infection during their hospital stay, lack of availability of local doctors,
or the fact that the 118-emergency line was extremely busy managing COVID-19
patients. The rate of hospitalisations for other cardiovascular conditions (heart
failure, atrial fibrillation, device malfunction and pulmonary embolism) also de-
creased during the pandemic period [21]. It is also understood that COVID-19
infection can result in cardiac involvement, in some cases independent of lung di-
sease. Anincrease in troponin levels related to "non-coronary" myocardial dama-
ge has been frequently documented in patients with COVID-19. In addition, type |
or type Il myocardial infarctions triggered by the inflammatory response of the vi-
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rus have also been reported in COVID-19 [22]. In practice, the pandemic created
new cardiovascular patients, both because of the outcome of late-treated or even
home-managed heart attacks and because of the cardiovascular consequences of
the infection itself.

Table 1. Psychological, social and economic impact of cardiovascular disease

e Circulatory system diseases place a considerable burden on health systems and
public budgets. Overall, the prevalence of cardiovascular diseases has further in-
creased: in Italy, this indicator is equal to 4.4 per thousand with an enormous im-
pact not only on healthcare spending, but also and especially on the psychological,
social, employment and economic status of affected patients, generating additio-
nal management costs related to the emergence of new "disabled" people.

e Cardiovascular disease is costly in terms of healthcare expenditure and lost pro-
ductivity due to premature death and stroke. By 2021, healthcare spending on
cardiovascular disease in Europe has increased to 282 billion euro, 100 billion
more than in 2003 (169 billion).

« Cardiovascular disease prevention should not be seen as a cost but rather as an
investment and a tool to reduce mortality, disability, and hospital and family costs
borne by citizens, contributing to the sustainability of the healthcare system and
the growth of the socio-economic system.

 COVID-19 - the most important stress on our healthcare since World War Il -
could have been an opportunity to reform the National Health Service, but many
critical issues remain across the country in terms of prevention, access to care and
uniformity of outcomes after an event.
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CARDIOVASCULAR RISK FACTORS

The main cardiovascular risk factors can be classified into modifiable and non-mo-
difiable categories. Non-modifiable risk factors include age, sex, ethnicity, and
a family history of cardiovascular and autoimmune diseases (e.g., type 1 diabe-
tes). Modifiable and causal risk factors for atherosclerotic cardiovascular disease
(ASCVD) include blood lipoproteins containing apolipoprotein-B [with low-densi-
ty lipoproteins (LDL cholesterol) being the most abundant], arterial hypertension
(AH), cigarette smoking, and diabetes mellitus (type 2 diabetes). Another signifi-
cant risk factor is adiposity (obesity), which increases the risk of cardiovascular
disease (CVD) both through conventional major risk factors and other mechani-
sms. In addition to these, there are many other relevant risk factors, CV risk mo-
difiers, and clinical conditions such as physical inactivity, an unhealthy diet, sleep
duration, and even depression.

Non-modifiable risk factors

Age

Age is the main cardiovascular risk factor. The incidence and prevalence of cardio-
vascular diseases - such as ischemic heart disease, heart failure, atrial fibrillation,
sudden death, and certain heart valve diseases, particularly aortic stenosis - in-
crease significantly with advancing age. It is recorded that 58% of patients with
diseases of the circulatory system are over 65 years old, and of these, 63.3% have
at least two cardiovascular risk factors [1]. The prevalence of valvular heart dise-
asereaches 12% in people over 75 years old. This data, contextualised in a society
with high-life expectancy and a declining birth rate, poses a major challenge for
cardiovascular health in Italy [2].

Gender

Gender plays a key role in the development of cardiovascular disease, with men
tending to experience it on average 6 to 10 years earlier than women. However,
the impact and distribution of modifiable cardiovascular risk factors do not differ
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significantly between the genders [3]. Cardiovascular disease is the leading cause
of death among women, particularly due to cerebrovascular and coronary artery
disease [4]. Women have natural protection against atherosclerotic and coronary
artery diseases: these occur later than in men, generally leading to lower car-
diovascular risk. With advancing age, this benefit diminishes, particularly during
menopause, a period when the risk of obesity and hypertension increases, along
with lipid levels. Therefore, greater emphasis on exercise and a healthy diet is re-
commended. Women also have unique cardiovascular risk factors such as early
(natural or induced) menopause, oral contraceptive use, prolonged exposure to
endogenous oestrogen, polycystic ovary syndrome, gestational diabetes, or pre-
gnancy-related hypertension, which require a targeted approach [5]. In addition,
premature births are considered a cardiovascular risk factor because they indica-
te potential placental insufficiency, a sign of possible endothelial dysfunction. It is
also important to note that hormone therapy may increase cardiovascular risk in
transgender women [6].

Genetic factors

In recent years, the role of genetics has grown in importance as a predisposing
factor for many cardiovascular diseases, such as familial hypercholesterolemia
[8]. Nevertheless, diseases such as hypertension and ischemic heart disease have
multifactorial causes: in addition to the genetic factor, predisposing to the onset
of the disease, there are other determinants such as the presence of environmen-
tal factors or the coexistence of other cardiovascular risk factors. It is important
to consider how some gender-related factors can be affected by the interaction
between biological sex and social gender. There are also other cardiovascular
diseases where genetic factors have been identified, such as dilated cardiomyo-
pathy, peripartum cardiomyopathy, other hereditary cardiomyopathies, or some
arrhythmias. Although our understanding of the role of genetics in various car-
diovascular diseases is evolving, it is still imited and often inferred indirectly from
family history.

Modifiable risk factors

The prevention of cardio-metabolic risk factors, also highlighted in the National
Chronicity Plan and the National Prevention Plan 2020-2025, is an essential com-
ponent in combating the spread of cardiovascular diseases. Literature and empi-
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rical evidence have shown that cardiovascular risk is reversible and that reducing
risk factor levels leads to a decrease in both the incidence and severity of events.
According to the WHO, by addressing risk factors, especially those that are modi-
fiable, through appropriate lifestyle changes, more than three-quarters of cardio-
vascular deaths could be prevented. For instance, there is a positive correlation
between mortality rates from cardiovascular, cerebrovascular, and vascular dise-
ases and the percentage of individuals who are overweight and do not engage in
physical activity, as well as an inverse correlation between adopting a healthy diet
and mortality rates.
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Figure 1. Comparison of the age-standardized mortality rate for circulatory system dise-
ases and the standardized proportion of overweight individuals aged 18 and over (left),
the standardized proportion of individuals aged 14 and over who do not engage in any
physical activity (center), and the standardized proportion of individuals aged 3 and
over who consume at least 4 servings of fruit and/or vegetables per day (right), 2022
or most recent available data - Source: Meridiano Cardio - The European House-Am-
brosetti (2023), “Roadmap towards the National Cardiovascular, Cerebrovascular, and
Vascular Plan.”

Hypercholesterolemia

The causal role of LDL cholesterol (LDL-C) and other apo-B-containing lipoproteins
in the development of ASCVD is unquestionably demonstrated by genetic, obser-
vational, and interventional studies [?9]. The role of LDL-C as a risk factor for ASC-
VD can be described by the following statements: a prolonged low concentration of
LDL-C correlates with a lower risk of ASCVD; the reduction in the risk of cardiova-
scular disease is proportional to the absolute reduction in LDL-C, regardless of the
drugs used for this reduction [10]; and the reduction in LDL-C dependent on the
absolute risk of ASCVD and the reduction in LDL-C itself represents an absolute be-
nefit, being beneficial even in patients at high or very high risk [11]. Non-HDL chole-
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sterol (HDL-C) encompasses all atherogenic lipoproteins and is calculated as: total
cholesterol minus HDL-C. The relationship between non-HDL-C and cardiovascular
risk is as strong as that with LDL-C, containing essentially the same information as
plasma apoB concentration [12]. Non-HDL-C is used as input data in the SCORE2
and SCORE2-OPrrisk algorithms. HDL-C is inversely associated with cardiovascular
disease risk, but very high levels of HDL-C may indicate increased risk. However,
there is no evidence from Mendelian randomization studies or randomized trials
showing that as plasma HDL-C increases, the risk of cardiovascular events is redu-
ced [13]. However, HDL-C remains a useful biomarker for refining risk estimation
using SCORE2 algorithms. The SCORE2 algorithm cannot be used for patients with
genetic lipid disorders, such as familial hypercholesterolemia. Specific LDL-C thre-
sholds and targets are recommended regardless of estimated cardiovascular risk
for patients with familial hypercholesterolemia or other rare/genetic lipid disor-
ders. (Specific targets for risk classes + laboratory reports)

Itis also necessary to raise awareness among the population about the correct in-
terpretation of laboratory reports and update the relevant alerts: consider an LDL
cholesterol target level below 100 mg/dl for individuals with moderate cardiova-
scular risk, while reducing this threshold to below 70 mg/dl for high-risk patients,
below 55 mg/dl for very high-risk patients, and below 40 mg/dl for extreme-risk
patients (ESC Guidelines 2019).

In particular, patients with acute coronary syndrome (myocardial infarction or un-
stable angina), stable angina, coronary revascularization (PCl, CABG, and other
arterial revascularization procedures), stroke, TIA, and peripheral artery disease
should aim for an LDL target below 55 mg/dl. Additionally, individuals who have not
had an event but have significant atherosclerotic plaque clearly documented via
coronary angiography or CT (multivessel coronary artery disease with two major
epicardial arteries with stenosis >50%) or carotid ultrasound should also aim for an
LDL cholesterol target below 55 mg/dl, in accordance with ESC guidelines.

Hypertension

Epidemiological studies and randomized trials have confirmed that high blood pres-
sure is a major cause of both atherosclerotic and non-atherosclerotic cardiovascu-
lar diseases. (ASCVD and non-ASCVD) corresponding to 9.4 million deaths and 7%
of disability-adjusted life years globally [14]. High blood pressure is a risk factor for
the development of diseases such as coronary artery disease, heart failure, cerebro-
vascular disease, atherosclerotic disease of the lower extremities, chronic kidney
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disease, and atrial fibrillation. In addition, the risk of death increases linearly with
increasing blood pressure values [15]. The benefit of reducing systolic blood pres-
sure depends on the absolute risk and the actual reduction in pressure, considering
lower limits dictated by tolerability and safety. The management of hypertension
is defined by its category (optimal, normal, normal-high, stage 1 to 3 hypertension,
and isolated systolic hypertension), determined by outpatient or home measure-
ments. Studies indicate that the way blood pressure changes throughout life differs
between women and men. This could potentially raise the risk of cardiovascular di-
sease at lower pressure levels [16].

Cigarette smoking

Cigarette smoking is the cause of 50% of preventable deaths among smokers,
half of which are due to atherosclerotic cardiovascular disease. Lifelong smokers
have a 50% chance of dying from smoking and lose an average of 10 years of life.
Smokers under the age of 50 are five times more at risk of cardiovascular disease
than nonsmokers [17]. The risk associated with prolonged smoking is greater in
women than in men [18]. Smoking is the world's second-largest risk factor for di-
sability-adjusted life years, immediately after high blood pressure [19]. Exposure
to second-hand smoke also increases the risk of cardiovascular disease [20], just
as the use of some types of vapes is linked to an increased risk of adverse cardio-
vascular events [21].

In Italy, according to the latest ISTAT data [22],in 2023, the proportion of smokers
aged 14 years and older was 19.9%. This proportion is decreasing slightly com-
pared to 2022, but with a markedly increasing trend when compared to 2019
(18.7%). Smoking habits are more prevalent among men than women (23.6% vs.
16.4%); over time the gender gap has become significantly narrower (it was 11.2
percentage pointsin 2010 and reached 7.2 percentage points in 2023), due to the
greater long-term reduction of male smokers compared to female smokers (-4.9
percentage points among men and -2.8 among women between 2010 and 2023).
Higher proportions of smokers have been observed among the age group of 20-
24 year olds, reaching the highest level among 25-34 year olds (26.9%). In 2023,
similar proportions of smokers were observed in the different macroareas of the
country, with values standing at 19.7% in northern Italy, 20.1% in southern ltaly
and 20.2% in central Italy.
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Diabetes mellitus

Type 1 diabetes mellitus (T1DM), type 2 diabetes mellitus (T2DM), and predia-
betes (pre-DM) are independent risk factors for atherosclerotic cardiovascular
disease, approximately doubling the risk depending on the population and thera-
peutic control [23]. Women with diabetes, especially type 2 diabetes, are noted to
have a particularly high risk of cardiovascular outcomes (coronary artery disease,
stroke) [24]. Patients with type 2 diabetes tend to have a significantly higher risk
of ischemic and vascular mortality, regardless of the presence of other ASCVD
risk factors (including dyslipidemia and hypertension), each of which further in-
creases the risk. Therefore, risk stratification for both ASCVD and non-ASCVD
cardiovascular disease in diabetic patients is crucial for tailoring treatments pro-
portionate to the patient’s risk.

T2DM and prediabetes are common conditions in patients with coronary artery
disease (CAD), encompassing both acute coronary syndromes (ACS) and chronic
coronary syndromes (CCS), and are associated with worse prognosis. Type 2 dia-
betes mellitus (T2DM) is characterized by insulin resistance (IR), hyperinsuline-
mia, and elevated plasma glucose levels. This condition, coupled with traditional
cardiovascular risk factors, leads to the development of macrovascular disease
even before the onset of manifest diabetes mellitus. The pathophysiological me-
chanisms supporting the concept of a “glycemic continuum” characterized by
elevated fasting glucose levels (IFG: Impaired Fasting Glucose), reduced glucose
tolerance (IGT), and overt diabetes mellitus (DM) underlie the pathophysiology
of both diabetes and cardiovascular disease. The development of cardiovascular
disease (CVD) in the presence of insulin resistance is a progressive process, mar-
ked by early endothelial dysfunction and vascular inflammation, foam cell forma-
tion, and the subsequent development of lipid streaks. Over the years, this leads
to the formation of atherosclerotic plaques, which, with increased inflammatory
content, become unstable, resulting in occlusive or sub-occlusive thrombosis. The
atheromain patients with diabetes s richer inlipids, inflammatory mediators, and
thrombi compared to that in non-diabetic patients [23a].

Individuals with type 2 diabetes are generally considered at high cardiovascu-
lar risk, with a 10-year incidence of cardiovascular disease between 14.7% and
17% and a prevalence of cardiovascular complications between 10.5% and 19.8%
[25]. Diabetes accelerates the development of cardiovascular disease, bringing it
forward by 20-30 years in women and 15-20 years in men. Mortality from myo-
cardial infarction is higher in diabetics compared to the general population, with
a doubling of risk among diabetic women compared to non-diabetic women [26].
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Women with type 2 diabetes appear to have an especially high risk of stroke [24].
Patients with type 2 diabetes often have multiple ASCVD risk factors (including
dyslipidemia and hypertension), each contributing to an increased risk of both
ASCVD and non-ASCVD conditions.

Obesity

In recent decades, body mass index (BMI) - measured as weight (in kg) divided by
height squared (in m”2) - has increased substantially worldwide in children, ado-
lescents and adults [27]. Mendelian randomisation analyses suggest a linear rela-
tionship between BMI and mortality in non-smokers and a J-shaped relationship
in smokers [28]. In patients with heart failure, there is an obesity paradox, with
a lower risk of mortality in patients with higher BMI. A meta-analysis concluded
that both BMI and waist circumference are similarly, strongly, and continuously
associated with ASCVD and type 2 diabetes [29]. In Italy, 44.6% of 18-year-olds
were found to be overweight, according to ISTAT 2023 data [22]. This figure is
stable compared to what was recorded in 2022 (44.5%). Men have higher levels
of excess weight than women (53.5% vs. 36.1%). This trend is observed in all age
groups and is particularly high at middle age, where the proportion of overweight
men is about 40% higher than that of women. Excess weight gets higher as age
increases and is particularly pronounced in southern regions (49.9% vs. 41% in
northwestern regions). Excess weight and obesity are closely related conditions
to a sedentary lifestyle. In 2023, the proportion of sedentary people in Italy who
stated they did not engage in either sports or physical activity in their free time
was 34.2%. Women lead more sedentary lives than men (37.1% vs. 31.2% in to-
tal), although the gender gap has been narrowing over time (it was 7.8 percen-
tage points in 2010 and fell to 5.9 percentage points in 2023). As age increases,
people's lives become more sedentary: among adolescents and young people up
to 24 yearsold, it affects 2 in 10 people, whereas it reaches almost 7 in 10 people
among the population aged 75 years and older [22].

Cardiovascular risk modifiers

In addition to conventional cardiovascular risk factors listed in risk tables, addi-
tional factors or particular individual factors may change the calculated risk. A
potential modifier can be taken into account if it improves risk prediction, if there
is a clear impact on public health, if it is achievable in daily life, if available infor-
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mation shows reduced risk when the modifier demonstrates a positive outcome,
and if the literature regarding this potential modifier is not distorted by publica-
tion bias. Few modifiers meet all these criteria, and meta-analyses in this field are
often subject to considerable publication bias [30]. In addition, there is a general
lack of RCTs that determine whether additional risk information leads to better
health outcomes. Assessing risk modifiers is particularly important when indivi-
dual risk is close to a decisional threshold [31].

Psychosocial factors

According to a dose-response model, there is a correlation between psychosocial
stress and the development and progression of ASCVD, independent of conven-
tional risk factors and gender. Psychosocial stress includes stress symptoms and
stressors such as loneliness and critical life events. Relative risks (RR) usually ran-
ge between 1.2 and 2.0 [32]. Psychosocial stress has direct biological effects and
correlations with socioeconomic and behavioural risk factors. Only "vital exhau-
stion" showed improvements in risk re-classification [33]. Guidelines recommend
assessing psychological stress in patients with ASCVD [34], and studies have
found positive effects of depression screening [35].

Imaging Techniques

Assessing coronary atherosclerosis by arterial calcium scores (CAC) can change
the cardiovascular risk classification, considering conventional risk factors, and is
useful in cases of borderline risk [36]. Contrast-enhanced computed tomography
(CCTA) identifies coronary stenosis and predicts cardiac events Carotid ultra-
sonography, despite the lesser extent of evidence compared with CAC, could be
considered as a risk modifier [37]. The measurement of arterial stiffness, althou-
gh predictive, is hampered by technical difficulties and publication bias [38]. The
ankle brachial index (ABI) is another possible indicator of cardiovascular risk and
is useful for a rapid and economical diagnosis of peripheral arterial disease (PAD).

Other clinical conditions and lifestyles

Chronic kidney disease

In the population with chronic kidney disease, cardiovascular disease is the major
cause of morbidity and mortality [39]. Cardiovascular diseases in patients with
uremia can be assessed with conventional risk factors, although the specific ure-
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mic factors must be taken into consideration. The combined effect leads to the
so-called "accelerated atherosclerosis" that causes most uremic patients to die
from cardiovascular complications even before they reach dialysis. The presence
of microalbuminuria or frank proteinuria indicates a cardiovascular risk so high as
to be significant even in the general non-uremic population. An improved progno-
sis can only be achieved with an early and accurate diagnosis.

Alcohol consumption

There are hypotheses that moderate alcohol consumption is linked to cardio-
vascular health benefits. [40]. However, the harms caused by alcohol negatively
outweigh the possible benefits on cardiovascular health. Alcohol is therefore con-
sidered a significant risk factor, being the leading cause of mortality in the 25-49
age group [41]. In Italy, bad alcoholic drinking habits affected 15.6% of the popu-
lation aged 14 years and above in 2023 [22]. The highest prevalences of at-risk
use have been documented in the northern regions, especially in the Northeast
(19.4%), compared with the Centre (15.1%) and the South (12.2%); when compa-
ring with 2022, an increase in the prevalence of at-risk consumers was observed
innorthern regions and conversely adecrease in central regions, further widening
regional differences. In southern Italian regions, the situation has been stable for
the past two years. The gender differential remained high, with a higher propor-
tion of men with risky drinking habits (21.8% vs. 9.8% of women).

Diet

An unbalanced diet can trigger health problems that increase the risk of cardio-
vascular disease. Diets high in saturated fats, sugars and salt can promote the
onset of risk conditions such as diabetes, hypertension, dyslipidemia and obesity.
Regarding healthy eating habits in Italy, the proportion of the population aged 3
years and above who consumed at least 4 servings of fruits and/or vegetables a
daywas 16.5%in 2023. This proportion is almost stable compared to the previous
year (when it was 16.8%), but remains at significantly lower levels than in 2015-
2018, when it reached about 20% [22].

Physical activity

Physical activity has an important and often superior role to drug therapy in the
prevention and treatment of many conditions such as cardiovascular disease, dia-
betes, cancer, obesity, depression, Alzheimer's, and arthritis. On the other hand,
physical inactivity is a persistent public health problem that causes many cardio-
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vascular diseases. In fact, 9% of premature deaths can be attributed to physical
inactivity, a similar mortality rate can be attributed to cigarette smoking. In addi-
tion, physical inactivity is responsible for about 10% of health care costs (a huge
figure, amounting to $120 billion annually in the United States) [42].

Study on physical activity

Italy, a nation of lazy people

In Italy, 43% of women and 30% of men do not get enough exercise (150 minutes
of moderate physical activity per week). This percentage of inactivity is among
the highest in EUROPE (Figure 2).
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Figure 2. Prevalence of insufficient active adults in ESC member countries.
Modified from European Heart Journal (2017) O, 1-72 doi: 10.1093.
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To date, many individuals between the ages of 15 and 69 do not meet WHO or
Ministry of Health physical activity requirements, which leads to increases in car-
diovascular risk factors such as high cholesterol, obesity, diabetes, and hyperten-
sion. On the other hand, decreasing sedentary lifestyle and increasing physical
activity reduces the risk of cardiovascular disease and type 2 diabetes and pro-
tects against risk factors such as hypertension and obesity, as long as the exercise
is constant and moderate in intensity. WHO recommends at least 150 minutes of
moderate physical activity per week, or 75 minutes of vigorous activity, to reduce
the risk of chronic diseases, including cardiovascular disease. Regular exercise of
at least moderate intensity can mitigate the risks associated with a sedentary life-
style in the long term [43].

Exercise has a strongly beneficial effect on the heart and health in general. In fact,
a scientific study of more than 300,000 subjects followed for 12 years showed
that moderate exercise reduced all-cause mortality by 16-30% compared with
inactive subjects [44]. The correlation between physical activity and mortality is
shown in Figure 3.
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Figure 3. Correlation between physical activity and mortality.
Modified from PLoS Med. 2012;9(11):e1001335. doi: 10.1371/journal.
pmed.1001335.
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Aerobic exercise is the recommended type of physical activity as it induces bene-
fits directly proportional to the level of exertion. Aerobic exercise involves mo-
ving large muscle groups in a rhythmic manner for a sustained period. It consists
of activities that can be done every day such as cycling or brisk walking, garde-
ning, running, jogging, aerobics, and swimming. Moderate-intensity activity is de-
fined as walking at a brisk pace (between 4.8 and 6.5 km/h, or cycling at 15 km/h).
Under these conditions, breathing becomes faster but it is still possible to spe-
ak in full sentences. On the other hand, vigorous exertion is defined as running,
jogging, cycling (with a speed >15 km/h), intense gardening, singles tennis, where
breathing becomes very fast and comfortable conversation is no longer possible
(Figure 4). One of the recommended types of exercise is power walking, which
is walking at a speed above the natural walking range, typically 7 to 9 km/h. To
distinguish power walking from jogging and running, at least one foot must main-
tain contact with the ground the entire time.

Moderate activity:

* Brisk walking

e Swimming

e Cycling onflats (&It;16 km)
« Tennis (double)

* Yoga

* Aquagym

Intense activity:

» Jogging

e Swimming

e Cycling (&gt;16 km)
e Tennis (single)

» Kickboxing

Figure 4. Examples of moderate or intense physical activity

The World Health Organization (WHO) considers a policy leading to a 10% re-
duction in the prevalence of physical inactivity in the general population to be
strategic, given the rising mortality and health costs of physical inactivity [45]. In
fact, there are four harmful behaviours to combat according to WHO: physical
inactivity, alcohol, excessive salt use and cigarette smoking. Regarding exercise,
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WHO in its strategic plan 2013-2020 (see Figure 3) recommends a policy leading
to the redevelopment of dedicated urban areas, educational campaigns for the
entire population, physical activity education in schools, and the availability of
safe areas in public parks or recreation spaces that encourage physical activity.
To combat pediatric obesity in addition to diet, it is advisable to increase physical
activity that is now reduced due to the use of smartphones, games and TV. The
latest U.S. exercise guidelines recommend for preschoolers (ages 3 to 5 years) 3
hours a day of physical activity to enhance growth and development. Children
and adolescents aged 6 to 17 years should perform one hour of moderate-intense
physical activity per day.

In conclusion, physical inactivity is a major risk factor for cardiovascular disease,
and in contrast, moderate exercise of 60 minutes 3 times a week (or 150 minutes
a week), such as brisk walking (4.8-6 km/hour), lengthens life span and quality of
life. Scientific societies, media and institutions must have as a strategic goal the
reduction of physical inactivity in the coming years by at least 10% as suggested
by the WHO document.

Lipoprotein(a) or Lp(a)

Lipoprotein(a) is a promising biomarker that can help refine current strategies for
assessing the risk of atherosclerotic disease and aortic stenosis. It is elevated in
about 20% of the global population and adds value in preventive medicine.

Lp(a) is a low-density lipoprotein (LDL) particle with the addition of apolipopro-
tein(a) (apol[a]). Etiologically, it may have provided a survival advantage in prehi-
storic humans by promoting wound healing and reducing bleeding, particularly
during childbirth. An individual's Lp(a) level is 80-90% genetically determined. In-
terestingly, Lp(a) levels remain quite stable throughout a person's life, regardless
of lifestyle.

Who should measure this new biomarker?

Primarily, those with a first-degree relative who had premature atherosclerosis
(< 55 years in men; < 65 years in women), particularly if labeled as low risk, or pa-
tients with severe hypercholesterolemia (LDL-C > 190 mg/dL). It can also help in
deciding whether to recommend statins for individuals at intermediate risk or to
identify those at risk of developing aortic stenosis. In any case, the new guidelines
suggest measuring Lp(a) once in every adult's life to identify those with very high
hereditary levels of Lp(a) (> 180 mg/dL), which may indicate a significantly higher
risk of atherosclerotic disease. Statins do not reduce Lp(a), whereas PCSK9 inhi-
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bitors can reduce it by 30-40%. Studies are ongoing with innovative new drugs
aimed at significantly lowering Lp(a), which could be extremely important for the
prevention of atherosclerotic disease and aortic stenosis.

Vulnerability

Vulnerability is a condition defined as a progressive age-related deterioration of
physiological systems, which leads to a reduction in reserves of intrinsic functio-
nal capacity. This deterioration increases vulnerability to stressors and increases
the risk of a range of adverse health outcomes [46]. Vulnerability is closely asso-
ciated with multivessel coronary artery disease [47] and is a relevant prognostic
factor in patients with cardiovascular disease. Evaluation and treatment of vulne-
rability may predict adverse outcomes in these patients. Given the implications
for cardiovascular health, prevention, early diagnosis, and treatment approaches,
particularly through multicomponent exercise, are vital. Vulnerability assessment
has become a key aspect in determining possible response to treatment, resilien-
ce, or ineffectiveness of therapies. This is especially relevant in the era when in-
vasive cardiovascular interventions, such as percutaneous interventions, cardiac
surgery, implantation of cardiac devices, and circulatory support systems, have
increased. These interventions have become increasingly common in elderly pa-
tients, including those in their eighties and nineties.

Table Ill. Strategies to reduce the impact of cardiovascular disease

To reduce the impact of cardiovascular disease, it is necessary to follow the ma-
gnificent seven tips:

1. Maintain an appropriate body weight

2. Avoid smoking

3. Stay physically active (150 minutes of moderate activity per week)

4. Follow a healthy diet (fish, vegetables and fruits, avoid animal fat and excess calories)
5. Check blood pressure and if greater than 140/90 mmHg take medication

6. Monitor LDL cholesterol levels and maintain them at the target level according
to the individual's specific cardiovascular risk. If necessary, use medications to keep
LDL levels within the target range

7. Monitor blood glucose levels and, if needed, use medications that reduce cardio-
vascular risk. Consider the cardiovascular risk associated with elevated blood glu-
cose levels
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Table IV. Possible solutions for a cardiovascular health program in Italy

1. Promote a policy that leads to the redevelopment of dedicated urban areas
and bike paths, educational campaigns for the entire population, physical activity
education in schools, and the availability of safe areas in public parks or recrea-
tion spaces that encourage physical activity. Promote monitoring of the amount
of physical activity actually performed by the NHS, including through the use of
computer systems by providing possible forms of rewards for virtuous citizens.
2. Promote through the General Practitioner the measurement for all adult
subjects of blood pressure,LDL cholesterol and blood glucose levels and promo-
te, if necessary, lifestyle changes and guideline-recommended therapy.

3. Promote a dietary education program in schools, universities and workplaces.
4. Promote education campaigns among young people to discourage the initial
use of cigarette smoking, e-cigarettes and drugs. Provide reward systems to en-
courage smokers to quit smoking.

5. Promote a cardiovascular risk prevention campaign through a national scre-
ening program for individual cardiometabolic risk, assessing hypercholesterole-
mia, hypertension, obesity, and diabetes.

6. Encourage diabetes prevention by promoting adherence and ensure that indi-
viduals at risk have access to innovative therapies for all diabetic patients accor-
ding to the guidelines.
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