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Inflammation is a crucial response towards infections and
has been determinant for the conservation of our species
throughout the millennia. However, the low grade, chronic
and sterile activation of such a process seen during ageing
(also known as ‘inflamm-aging’) is a pillar of the patho-
physiology of many cardiovascular (CV) afflictions of the
elderly including coronary heart disease, heart failure and
aurrhythmias.1 Furthermore, the association between in-
flammation and atherosclerotic disease (30302102), type 2
diabetes mellitus (31656034) or obesity is well established.
As a result, inflammation represents a possible target for
the development of cardioprotective therapies as shown
in recent randomized controlled trials.” Several pathways
contribute to the development and maintenance of a pro-
inflammatory state, including metabolism, lifestyle, envi-
ronmental and genetic factors (Figure 1).

Genetic accounts for up to 55% of variation of plasma
inflammatory molecules.® Studies from centenaries found
all over the world, such as in Sardinia (Italy) or Okinawa
(Japan) islands, confirmed the role of a favourable genetic
background on CV ageing. However, while a good genetic
certainly helps in favouring healthiness, also the ‘context’
in which the genetic expression takes place can differ sig-
nificantly impacting on disease onset and progression.
Unhealthy lifestyles lead to CV diseases (CVD) through
several mechanisms including epigenetic regulation of
inflammatory gene expression.* As well known, excess

of weight, active smoke, sedentarism and unhealthy diets
are crucial risk factors for CV health. The relation be-
tween metabolism and CV health is far from being linear
and fully described. The so-called metabolically healthy
obesity phenotype (i.e. obesity paradox) with the excess
of weight counterintuitively favouring a safer CV profile
in certain conditions is a good example.’ The metabolic
profile (including lipid, insulin and inflammatory factors)
may be the real determinant of CV condition and certain
obese individuals may have a protective metabolic pro-
file while living with excess of weight. On the opposite,
normal weight individuals or even sarcopenic individuals
may show features of adverse metabolism and living with
a higher CV risk. As a consequence, while reducing the
weight of a subject might be a good preventive strategy,
paying more attention to the presence of dysmetabolism
is even more crucial. To this end, regular physical activity
ameliorates the metabolic status through increasing insu-
lin sensitivity or reducing proprotein convertase subtili-
sin/kexin type 9 (PCSK9) levels with direct effect on CV
prevention.6 Again, both insulin resistance and increased
levels of circulating lipids have been associated with low-
grade inflammation.

Accordingly, an impaired metabolism is among the
main causes of the chronic inflammation found in el-
derly subjects. Altered glucose and lipid metabolism
together with an excess of dysfunctional and inflamed
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FIGURE 1 Inflammation and cardiovascular health. Several elements concur to inflammation development with detrimental effects on

the cardiovascular system.

adipose tissue associates with a reduction of anti-
inflammatory adipokines (i.e. adiponectin and omentin)
and an increase of pro-inflammatory molecules (such as
leptin, interleukin-1p, interleukin-6 and tumour necrosis
factor alpha) playing important roles in the development
of CVD.”™ Hypertension, impaired circulation of lipid
particles and/or glucose in the bloodstream, excess of
visceral adiposity, and insulin resistance tend to develop
with ageing thanks to facilitating role of unfavourable
genetic background and unhealthy lifestyle. The melting
pot of such alterations is a condition called metabolic
syndrome which indeed is characterized by increased
inflammation and associates with many CV conditions.
Accordingly, balanced dietary behaviour contributes to
the maintenance of good health not only by prevent-
ing obesity but also by blunting the onset of inflamm-
ageing in a direct way. In this sense, Mediterranean diet
is currently seen as a paradigm for healthy food intake
associating with blunted inflammatory tension and re-
duced mortality for CVDs.'° Similarly, recently described
dietary regimens mimicking fasting condition also were

shown to impact on mortality for different CV and
non-CV conditions (i.e. tumours).

As mentioned, the environment is another important
contributor to CV health or diseases onset. Accordingly,
the environmental pollution is gaining importance in the
field of CV prevention. While short-term exposure to air
pollution does not associate with systemic inflammation,
the long-term exposure might be. Indeed, air particulate
holds pro-inflammatory and oxidant effects being able to
increase circulating levels of inflammatory molecules in-
cluding interleukin-6 and tumour necrosis factor-alpha,
as showed in both pre-clinical and clinical studies."
Beside air pollution, recent works link different kind
of pollution such as the noise to inflammation and CV
risk.'> Among external agents causing inflammation and
increasing CV risk, infections need of course to be men-
tioned. While the detrimental effect of chronic infections
such as those from Epstein-Barr virus (EBV), hepatitis vi-
ruses or Helicobacter pylori has been longtime described,
recent evidence demonstrates an effect also for acute in-
fections including SARS-CoV-2 (severe acute respiratory
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syndrome-related coronavirus-2) pandemic. Acute com-
plications of COVID-19 include arrhythmia, myocarditis
and heart failure," possible mechanisms by which such
respiratory virus can cause cardiac disease include direct
viral cellular infection and indirect damage via increased
systemic inflammation. Long-term detrimental effects of
COVID-19 on the CV system remain to be characterized
but might include arrhythmia, arterial stiffness, coronary
atherosclerosis and heart failure.'*

Longtime hypothesized, targeting inflammation to
reduce CV risk burden got recently proven thanks to the
Colchicine Cardiovascular Outcomes Trial (COLCOT)
and the Canakinumab Anti-Inflammatory Thrombosis
Outcome Study (CANT 0S).">1® Those trials were the
first ones to convincingly demonstrate the role of anti-
inflammatory therapies on the CV health. The COLCOT
study is a randomized control trial that evaluated the
role of low-dose colchicine (0.5mg per os, once a day) in
patients that had myocardial infarction in the previous
30days from the enrolment, evaluating the composite
endpoint of CV death, myocardial infarction, stroke, ur-
gent hospitalization because of angina with necessity for
revascularization, or resuscitated cardiac arrest. In treated
patients vs. controls, the composite primary endpoint
showed a reduction of about 23%, indicating the preven-
tive role of colchicine in the reduction of CV risk."

Similarly, CANTOS evaluated the CV effect of the ad-
ministration of a specific monoclonal antibody that target
the interleukin-1p. More than 10,000 patients with stable
coronary artery disease and C-reactive protein plasma
levels higher than 2mg/L were enrolled in the study. The
treated group received Canakinumab at three different
dosages: 50, 150 or 300 mg every 3months and were fol-
lowed for more than 3years. The composite endpoint con-
sisted in the absence of fatal myocardial infarction, fatal
stroke or CV death. Actually, the highest dose regimen
satisfied the criteria of the endpoint. Several other anti-
inflammatory therapies have been proposed, and more
trials are planned with new drugs potentially impacting
on the future of CV risk management.

Systemic inflammation plays a crucial role in the devel-
opment of several CVDs. Ageing associates with increased
levels of inflammatory mediators; the so-called inflamm-
ageing is a critical contributor to CV burden in the elderly.
Prevention and treatment of systemic inflammation and
its determinants (Figure 1) represent an import step to-
wards a better CV health, especially in the currently grow-
ing elderly population.
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