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Abstract

Cardiovascular diseases are the leading cause of death in the
developed countries. The crucial role of diet and lifestyle in the
prevention of cardiovascular disease is well known.

Aim: The purpose of this review is to investigate the real
impact of food, antioxidant agents, nutraceuticals, coffee and tea on
cardiovascular diseases.

Methods: We critically reviewed papers focusing on relationship
between food consumption, antioxidant agents, nutraceuticals, coffee
and tea and risk of cardiovascular disease incidence and mortality.

Results: Mediterranean diet proved to reduce the risk of
cardiovascular diseases. Numerous studies have demonstrated the
efficacy of nutraceutical in reducing total and LDL cholesterol and
triglyceride levels in dyslipidemic subjects. In the large majority of
studies, moderate coffee drinking proved to be not detrimental to
cardiac health, but even beneficial. Finally, some studies suggested
that green tea might protect against the development of coronary
heart disease.

Conclusion: A healthy diet, rich in antioxidant agents, and
administration of nutraceuticals, help prevent cardiovascular

diseases.

Introduction

About 2400 years ago, Hippocrates said: “Let your food be
your medicine and your medicine be your food”. The importance
offood in order to cure and prevent disease was well known to the
ancient Indian, Egyptian and Chinese civilization that have used
natural herbs and spices as traditional medicine for centuries.
Initially, research in the field of food was limited to its aroma
and energy value, but later moved towards the identification of
components with pharmacological properties to be used in the
prevention and treatment of cardiovascular diseases, diabetes
and of dyslipidemia.

The aim of this paper is to summarize and critically review,
evidence regarding the Mediterranean diet, antioxidant

properties of food, caffeina, nutraceuticals and cardiovascular
prevention.

Methods

This review presents mechanisms potentially involved in the
influence of food, coffee, tea, and nutraceuticals in Cardiovascular
Diseases (CVD) and dyslipidemias and critically evaluates the
most important observational and clinical evidence available. A
comprehensive search of published reports with Pub Med was
done on the topics of: “Mediterranean Dietand CVD”, “Antioxidant
agents and CVD”, “Caffeina, teina, and CVD”, “Nutraceuticals and
CVD”. Criteria for consideration were papers written in English
that linked each of the topics indicated above to CVD and that
illustrated mechanisms involved in their modulation.

Results
Epidemiology of cardiovascular disease

CVD remains the leading cause of death among Europe and
around the world. It has been estimated that 29.6% of all deaths
in 2010 worldwide were caused by CVD, with a prevalence two
times superior to that of cancers and much more higher than all
maternal, neonatal and nutritional disorders combined together
[1]. In Europe, CVD causes more than 4.3 million deaths per
year and costs at least €190 billion [2]. The burden still remains
high, and varies dramatically between countries, with a high
rate mortality in East Europe. Coronary heart disease, when
considered separately, accounts for almost 1.8 million deaths
annually (20% of all deaths in Europe). Finally, of all deaths that
occur before the age of 75 years in Europe, 42% are due to CVD in
women and 38% in men [3].

The World Health Organization has stated that over three-
quarters of all CVD deaths may be prevented by adopting changes
in lifestyle behaviour. Moreover, the American Heart Association
and the European Society of Cardiology have defined that people
who tend to stay healthy are those having no smoking habitude,
adequate physical activity, healthy eating habits, no overweight,
normal values of blood pressure, cholesterol and fasting glucose,
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and avoidance of excessive stress [3].

Results from clinical trials and natural experiments have
also shown that a decline in CVD mortality can happen rapidly
after individual or population-wide changes in diet or smoking
[4]. Therefore, one can conclude that a healthy lifestyle is the
cornerstone of primary prevention, and may allow achieving
better results than any drug therapy.

Dyslipidemias

Dyslipidemias are a group of metabolic abnormalities
characterized by an alteration in the amount of lipids in the
blood, caused either by an inherited genetic disorder or by a
diet too rich in fats [5]. Cholesterol is mostly produced by the
liver and partially introduced with food. Once absorbed in the
intestine, cholesterol is transported by lipoproteins to the liver,
where it flows into bile acids. Lipid metabolism can be disturbed
at various levels, including:

1. Low-density lipoprotein (LDL) receptor (90% of cases),
with consequent reduction in binding to LDL-cholesterol (LDL-C).

2. Apo B (5% of cases), with consequent incorrect binding of
LDL-C to its receptor

3. Proprotein Convertase Subtilisin/Kexin Type 9 (PCSK9)
(1% of cases), with consequent increased degradation of the
intracellular LDL receptor and lower recycling of LDL-C on the
cell surface;

4. Low Density Lipoprotein Receptor Adaptor Protein 1
(LDLRAP1), with consequent impaired endocytosis of LDL-R/
LDL complex.

Elevation of Total Cholesterol (TC) and LDL-C has been
associated with CVD [6]. Moreover, a 1.0 mmol/L (~40 mg/dL)
LDL-C lowering has proved to cause a proportional reduction
in all-cause mortality, cardiac death, major coronary events
and stroke of 10%, 20%, 23% and 17% respectively, in various
subgroups of patients [6].

International guidelines [7] suggest that all men over 40 and
women over 50 years should have a lipid screening including
TC, LDL-C, High-Density Lipoprotein-Cholesterol (HDL-C) and
triglycerides. Moreover, guidelines suggest LDL-C as the primary
target of therapy in most strategies of dyslipidemia management,
with a therapeutic target < 70 mg/dl in very high-risk individuals

[7].

Nutritional strategies to improve dyslipidemias are primarily
based on physical activity and weight loss, that exert a modest
role in achieving low LDL-C levels, but can improve HDL-C
levels and triglycerides. Moreover, changing some ‘risky’
dietary components and encouraging the consumption of
‘healthy’ functional foods and/or dietary supplements including
phytosterols, soy protein, N-3 Unsaturated Fatty Acids (N-3
PUFA) is essential.

Statins are the more efficacious drug in reducing LDL-C.
Several kind of statins with different clinical efficacy are available.
The choice of one type or the other is made in relation to the
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therapeutic goal in each individual patientand to the effectiveness
and tolerability of the molecule. Further therapeutic approaches
to the management of hypercholesterolemia are:

¢ Bile acid sequestrants
¢ Cholesterol absorption inhibitors (such as ezetimibe)
¢ Nicotinic acid

e LDL apheresis, that remove LDL and Lipoprotein A from
plasma during extracorporeal circulation and is reserved
to patients with severe hyperlipidaemias

e Lomitapide, that inhibit the microsomal triglyceride
transfer protein, which is necessary for very low-density
lipoprotein (VLDL) assembly and secretion in the liver.

e Alirocumab and Evolocumab [8], that are human
recombinant antibodies, known as PCSK9 inhibitors.
PCSK9 is a protein that targets LDL receptors for
degradation and thereby reduces the liver’s ability
to remove LDL-C from the blood. Evolocumab and
Alirocumab bind to PCSK9 and inhibit PCSK9 from
binding to LDL receptors on the liver surface.

Diet and cardiovascular prevention

Mediterranean Diet: The Mediterranean dietary model is
based on a high intake of vegetables, cereals and fruit, a moderate
intake of fish and a low intake of refined products, as red meat
and sweets (Figure 1). Several studies have investigated the
influence of the Mediterranean diet on cardiovascular diseases.
A study proved that Mediterranean diet has significant inverse
associations with metabolic syndrome and LDL-C levels, and is
associated with high HDL-C [9]. Adherence to the Mediterranean
diet also promotes weight loss, significantly reduces levels of
glycated hemoglobin and represents a protective factor for
coronary atherosclerosis [10].

Less often

Weekly Poultry,

Cheese, Eggs

Two times

Fish

o week

oaiy / Fruits, Vegetables, Nuts,
Legumes, Olive oil, Grains

Figure 1: The Mediterranen Diet pyramid. The pyramid shows food to
be consumed with different frequencies
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Several studies showed that the Mediterranean diet is
inversely associated with CVD and mortality from coronary
diseases and stroke [11]. Mediterranean diet, moreover,
supplemented with extra-virgin olive oil or nuts, resulted in a
relative risk reduction of approximately 30%, among high-risk
persons who were initially free of CVD [12].

DASH Diet: The DASH diet (Dietary Approaches to Stop
Hypertension) is characterized by a particularly high intake of
fruits and vegetables and a low intake of animal proteins, which
arereplaced with vegetable proteins. The DASH diet has proved to
preventand to reduce blood pressure, as well as to reduce weight,
body mass index, liver enzymes, triglycerides and inflammatory
markers [13]. The DASH diet has also proved to cause a reduction
in stroke and CVD, and thanks to the antioxidant properties of
fruits and vegetables, it seems to be helpful in chronic and
degenerative diseases [14].

Antioxidants and cardiovascular disease

Reactive Oxygen Species (ROS) such as superoxide, hydroxyl
radical and non-radical derivatives, are terminal products of
several physiological and biochemical processes, including
mitochondrial respiration and chemical reactions [15]. In recent
years, considerable research has been conducted on the critical
role of ROS in the pathogenesis of vascular diseases, including
hypertension, atherosclerosis, diabetes mellitus, and heart
failure [15].

Antioxidants are substances that “neutralize” ROS before
they are able to react with cellular components and alter
their structure or function. They prevent ROS accumulation
by increasing intracellular scavenging or promoting their
degradation [15]. When ROS generation exceeds the capacity
of antioxidant defense, progressive endothelial dysfunction
and apoptosis occur [16]. Increased production of ROS favours
vascular dysfunction, alters micro vascular vasodilatory capacity,
and favours the expression of adhesion molecules mediating the
recruitment of inflammatory cells [16].

Over the years, many studies have explored the role of
antioxidants in CVD and have proved that vitamin or mineral
supplements are not a substitute for a balanced, nutritious diet
that limits excess calories, saturated fat, trans fat, sodium, and
dietary cholesterol.

A meta-analysis [17] of the largest studies of antioxidants
on the effect on CVD, proved that. Vitamin E did not cause any
benefit in lowering mortality compared to control treatments,
and it did not significantly decrease the risk of CVD death or
stroke. The lack of any beneficial effect was seen consistently
regardless of the doses of vitamins used and the diversity of the
patient populations. Beta-carotene led to small but statistically
significant increase in all-cause mortality and a slight increase in
cardiovascular death. In February 2014, also the U.S. Preventive
Services Task Force [18] issued a report stating that there is
not enough evidence to show that multivitamins or mineral
supplements can lower the odds of getting heart disease and that
vitamin E and Beta-carotene supplements have not been shown
to have benefits against heart disease.
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Even though supplements did not prove beneficial in avoiding
heart problems, foods that are sources of antioxidants are still
recommended [18]. A high intake of fruits and vegetables,
dark green vegetables in particular, has been associated with a
reduced risk of coronary heart disease, and total cardiovascular
morbidity or mortality [19].

Nutraceuticals

The term nutraceutical is a neologism created by the fusion
of the words “nutrition” and “pharmaceutical”, to indicate “a
food with positive effects on health, including the prevention and
treatment of diseases”[20]

A distinction should be made between:

a) Nutraceuticals, that are natural extracts with medical
properties;

b) Functional foods, that are foods naturally rich in,
or artificially enriched with, natural substances with
pharmacological properties;

c) Food supplements, which are nutrients to be added to the
normal diet in case of deficiency states or increased need [20].

Nutraceuticals include various substances, among whom, the
main ones are: PUFA, phytosterols, polyphenols, red yeast rice,
berberine, folic acid and flavonoids (Figure 2).

PUFA: According to biochemical structure, dietary PUFA
can be divided into n-6 PUFA and n-3 PUFA. Linoleic acid is the
principal n-6 PUFA; it is contained in vegetable oils and can’t
be synthesized by humans. It reduces LDL-C and triglycerides,
increases HDL-C and improves the TC/ HDL-C ratio, thus
reducing the risk of CVD [21]. N-3 PUFA includes alpha-linolenic
acid, EicosaPentaenoic Acid (EPA) and DocosaHexaenoic Acid
(DHA). Alpha-linoleic acid,that is contained in flaxseed, canola,
walnuts, soybeans, has been demonstrated to influence platelet,
endothelial function, inflammation and arterial compliance

N-3 PUFA
—reduce blood pressure
-reduce the risk of

arrhythmias

-reduce inflammatory
and oxidative damage

Red yeast rice
-reduces LDL-C
and triglyceride

levels

Phytosterols
-reduce cholesterol
absorption

Nutraceuticals

Polyphenols
-reduce myocardial
damage during
ischemia reperfision
- exert antioxidant and
antiplatelet effect

Flavonoids
-reduce blood pressure
-exert antioxidant,
antiplatelet and anti-
inflammatory effects

Berberine
-reduces LDL-C
and triglyceride
levels

Folic acid
-reduces CVD risk
by enhancing
endothelial function

Figure 2: Nutraceuticals: cardiovascular effects.
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positively [21]. EPA and DHA acid derive from fish and shellfish.
Numerous studies have shown positive effects of N-3 PUFA on
heart rate, blood pressure, levels of triglycerides, inflammatory
response and endothelial function, and have proved their direct
and indirect antiarrhythmic effects [22]. Some large studies have
proved a protective effect of N-3 PUFA against fatal arrhythmic
events after myocardial ischemia (Table 1) [23-26]. The effect
of fish oil on Atrial fibrillation (AF), both in primary (Table 2)
[27-32] and in secondary prevention (Table 3) [33-37] and after
cardiac surgery (Table 4) [38-41] are controversial, mostly due
to lack of homogeneity between studies [42].
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Phytosterols: Phytosterols are sterols present in vegetable
plants that play a role similar to cholesterol in humans. When
they are included in the diet, phytosterols are able to inhibit the
incorporation of cholesterol in the intestinal micelles, through a
competitive mechanism, and cause a reduction of 30-40% of the
absorption of dietary cholesterol, in the absence of side effects.
The maximal effect of phytosterols (approximately 7% reduction
in cholesterol) has proved to be achieved at a dose of 0.7-1.1 g /
day [43].

Polyphenols: Hydroxytyrosol and its derivatives are natural
polyphenols present in olive oil, able to reduce significantly the

Table 1: Large clinical trials on n-3 PUFA in coronary heart disease.

Study Study population Treatment dose Control Follow-up Primary endpoint RR* (95% CI?)
Death, non-fatal MI and
11323 patients with EPA and DHA (ratio 1:2) |Vitamine E vs i
GISSI-P recent (> 3 months) MI* | 850-882 mg ot 3.5 years non-fatal stroke. 0.85 (0.74-0.98)
JELIS . , . . . .
18645 patients with EPA* 1800 mg plus statin |Statin alone Mean: 4.6 years |Major coronary events 0.81 (0.69-0.95)
OMEGA 3851 patients with N-3 PUFA 1 g (EPA 460 L .
recent (3-15 days) MI mg + DHA’ 380 mg) Oliveoill g 1 year Sudden cardiac death 0.95 (0.56 -1.60)
ALPHA . . EPA-DHA 400 mg/day oo . .
OMEGA 4837. patients with And EPA-DHA +ALA® 2g/ ALA 2g/day + Median: 40.8 Major cardiovascular 1.01 (0.85-1.17)
previous MI day placebo months events

1 RR: Relative Risk; 2 CI: Confidence Interval; 3 MI: Myocardial Infarction; 4 EPA: Eicosapentaenoic Acid; 5 DHA: Docosahexaenoic Acid; 6 ALA:

Alpha-Linoleic Acid

Table 2: Most important studies on N-3 PUFA administration in primary prevention for AF.

. . PUFA
Study design Population Administration Results
. . 5 O i
Prospective cohort 4815 individuals; USA Broiled/backed fish assessment. L.ower AF risk of 31% with fish intake = 5
FU12y times/week.
i - Fi 7 8
Prospective cohort 2174 subjects; Finland lS:%rlllu7n7E}I”A and DHA" and dosage. Lower AF risk of 38% for higher DHA levels.

Prospective cohort 3326 subjects; USA

Serum EPA, DHA dosage

Lower AF risk for top vs lowest quartile of
PUFA levels

Prospective cohort 47949 subjects; Denmark

Fish-oil intake assessment. FU: 5.7 y.

Higher AF risk with higher fish intake.

Prospective cohort 5184 subjects; the Netherland

Fish-oil intake assessment. FU: 6.4 y.

No AF risk reduction with high fish intake.

Post-hoc analysis of a RCT

5835 systolic heart failure-subjects N-3 PUFAs vs placebo; FU 3.9y

No AF risk reduction with n-3 PUFA

1Y, years; 2 USA, United States of America, 3 FU, Follow-Up; 4 FFQ, Food Frequency Questionnaires; 5 AF, Atrial Fibrillation; 6 vs, versus; 7 EPA
Eicosapentaenoic Acid; 8 DHA, Docosa Hexaenoic Acid; RCT, Randomized Controller Trial

Table 3: Most important studies of N-3 PUFA administration on secondary prevention for AF.

Study design Population

PUFA administration

Results

2
Double blind-RCT! 109 pts®,

N-3 PUFA 2 g/day, 1 month before

heart structural abnormality: 90%

and 12 after ECV? vs* olive oil

Less AF relapses with PUFA

Open-label randomized

178 pts

N-3 PUFA 1.8 g/day for = 56 days before
and 1 year after ECV vs not.

Less AF relapses at 90 days and 1y
with PUFA; higher serum PUFA

Double blind-RCT

586 pts with persistent AF

N-3 PUFA 1 g/day for 1 year vs placebo

No lower AF with PUFA.

Double blind RCT

337 pts, paroxysmal or persistent AF

Fish oil (4 g/day) or placebo

No lower AF with PUFA.

Double blind-RCT

190 pts, paroxysmal or persistent AF

N-3 PUFAs or placebo

No reduction of AF, inflammation
markers and oxidative stress

1 RCT, Randomized Control Study; 2 pts, Patients; 3 ECV, Electrical Cardioversion; 4 vs, Versus
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Table 4: Most important studies on N-3 PUFA administration in post-operative AF.

Study design Population

PUFA Administration Results

Randomized, open label 160 CABG! pts?; Italy

N-3 PUFA =5 days before surgery, until
discharge vs® not.

Lower AF risk. P=0.013

Prospective cohort 125 CABG pts Iceland.

N3-PUFA 7 days pre-CABG vs placebo

Positive DHA/POAF association
(U-curve relationship).

1516 CS* pts; Italy-USA-

Double blind-RCT* .
Argentina.

N3-PUFA 5 days pre-CS up to discharge
vs placebo

No lower AF despite 40% higher
plasmatic PUFA

Double blind-RCT 243 CS pts; USA.

N-3 PUFA vs corn oil

No lower AF despite plasma PUFA
increase

Double blind RCT 108 CABG pts; UK

N-3 PUFA for 16 days vs olive oil

No lower AF risk despite higher serum
and atrial PUFA

1 CABG, Coronary Arthery Bypass Grafting; 2 pts, Patients; 3 vs, Versus; 4 RCT, Randomized Control Trial; 5 CS, Cardiac Surgery.

amount of circulating oxidized LDL and cholesterol, thereby
reducing risk of cardiovascular events. Resveratrol, that is
contained in grapes and in red wine (at a concentration of 1.92
to 12.6 mg/L), has strong antioxidant properties, modulates
vascular cell function, inhibits LDL oxidation, suppresses platelet
aggregation and reduces myocardial damage during ischemia-
reperfusion [44]. Notably, since the daily dose of resveratrol
required to obtain protective cardiovascular effects is very high
(3-6 g), large doses of red wine should be taken, with a series of
alcohol-related negative effects. Tablet formulations of 200-400
mg are available, with proven beneficial effects [44].

Red yeast rice: Monacolin K, also known as lovastatin, is a
metabolite of the fungus Monascus purpureus and is able to inhibit
HMG-CoA reductase, the key enzyme in endogenous cholesterol
synthesis, thus acting as a statin [45]. Numerous studies and
clinical trials have demonstrated the efficacy of red yeast rice
in reducing TC, LDL-C and triglyceride levels in dyslipidemic
subjects, without changes in liver function, creatinine and muscle
enzymes. The recommended dose of Monacolin K for primary
prevention of cardiovascular events in the general population
is 10 mg/day [45]. Notably, red yeast rice has also showed good
results in secondary cardiovascular prevention, by improving
lipoprotein levels and reducing new cardiovascular events in
patients with previous myocardial infarction [46]. Finally, red
yeast rice in combination with low-dose statins, has been proved
very effective in reducing LDL-C in patients with coronary artery
disease, who were intolerant to statins, representing therefore a
viable therapeutic alternative [47].

Berberine: Berberine is a plant product extracted from
cortex of Berberis aristata. It can upregulate LDL receptors, thus
leading to an increase in cholesterol reuptake with reduction in
plasma values of total and LDL-C levels. Berberine also reduces
the levels of triglycerides by inactivating acetyl coenzyme-A
carboxylase that is involved in triglyceride synthesis [48].

Folic acid: Folic acid, or vitamin B 9, plays a critical role in
converting homocysteine to methionine. A folic acid deficiency
causes hyper-homocysteinemia, which is associated with a higher
risk of CVD [49]. Several clinical studies have also demonstrated
that folic acid improves endothelial function independently from
homocysteine levels in the blood [50].

Flavonoids: Flavonoids are bioactive polyphenols and include
a wide range of substances such as flavonols (present in onions,
broccoli, tea), flavones (found in parsley, celery, chamomile),
flavanols particularly catechins and procyanidins (present in
cocoa, apples, grapes, red wine and tea), antrocianidine (found
in red fruits) and isoflavones (present in soy). Flavonoids can
lower blood pressure and have antioxidant, anti-platelet and
anti-inflammatory effects [51]. Flavonoids are also reccomended
for the treatment of chronic venous insufficiency, venous ulcers
and hemorrhoids. Oral administration of 900 mg/day of diosmin
has indeed demonstrated to improve venous tone and lymphatic
drainage, to reduce capillary permeability, and to protect the
microcirculation from inflammatory processes [51].

Unlike other flavonoids, isoflavones (daidzein, genistein,
glycitein) are colorless and almost exclusively found in
leguminous plants with higher concentrations in soybeans. They
are defined “Phyto-oestrogens” because they are structurally and
functionally similar to human estrogen, although they possess
only a weak estrogenic activity (approximately 1.000-10.000
times less than estradiol). A daily dose of 35-150 mg/day can
help women to relieve side effects of menopause (eg, hot flashes)
and confers a protection against osteoporosis, breast cancer and
cardiovascular diseases [52].

Tea

Tea is the most widely consumed beverage in the world,
second only to water, and is present in three main varieties:
green, black and oolong. Green tea has the highest polyphenol
content while black tea has roughly 2 to 3 times the caffeine
content of green tea.

Tea and Heart Attacks: Daily tea consumption has showed
to lower the risk of coronary heart disease and stroke by 10%
to 20% [53], probably due to beneficial effect of antioxidants
on atherosclerosis and plaque buildup (Figure 3). A large study
including data on more than 37000 individuals followed for 13
years, confirmed beneficial effect of tea against CVD [54].

Tea and Endothelial Function: Results from recent scientific
studies suggest that black tea may reduce the risk of heart disease
by maintaining healthy function of the endothelium [55]

Tea and Hypertension: Various studies proved that regular
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Figure 3: Tea: cardiovascular effects.

tea consumption might prevent hypertension, probably by
counteracting the effects of Angiotensin II [56]. A recent study
reported that consumption of black tea at a dose of three cups
per day for six months, lowered both systolic and diastolic blood
pressure [57]

Tea and Cholesterol: Green tea proved to reduce the risk
of heart disease by lowering TC, LDL-C and triglyceride levels
[58]. Moreover, high concentrations of autoantibodies against
oxidized low-density lipoproteins have been found in patients
with atherosclerosis [59].

Tea and diabetes: Finally, flavonoids in green tea have been
proved to exert antidiabetic and insulin-like effects and to help
prevent the development and progression of type 1 diabetes [60].

Coffee

The consumption of coffee has generally been regarded as
being detrimental to heart health due to an eventual increase in
blood pressure and risk of heart attack and cardiac arrhythmias.
However, recent studies have suggested that coffee might not
increase therisk of heartdisease, and in fact might actually reduce
it. Indeed, both caffeinated and decaffeinated coffees contain
chlorogenic acid and trigonelline that exert anti-inflammatory
actions [61]. They have been shown, for example, to reduce
levels of the inflammatory cytokines IL-18 and 8-isoprostane,
and to increase adiponectin, with consequent protective effect
[61] (Figure 4).

Coffee and Blood Pressure: The effect of coffee on blood
pressure appears to be mixed and is not exclusively dependent
on caffeine. Prospective studies suggested a protective effect
of coffee intake (=4 or cups/day) against hypertension, whilst
randomized controlled trials, mostly of short duration (1-12
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weeks), showed that coffee intake around 5 cups per day causes
a small increase in blood pressure (1-2 mmHg)[62]. Overall,
the evidence suggests that regular intake of caffeinated coffee
does not increase the risk of hypertension, whilst in non-coffee
drinkers, acute exposure to caffeine can increase the blood
pressure by up to 10 mm Hg [62].

Coffee and Diabetes: There is strong evidence that moderate
coffee consumption lowers the risk of developing diabetes.
Indeed, subjects with type Il diabetes who drink = 5 cups of coffee
per day were proved 30% less likely to die from CVD [63]. The
same effect was observed with decaffeinated coffee, suggesting
that this protective effect may not be related to caffeine [64]

Coffee and Cholesterol: Cafestol and kahweol, that are
naturally present in coffee oil (but not in coffee brewed with
paper filters), can increase the serum levels of total and LDL-C
[65]. Various studies indeed, proved that coffee, both with or
without caffeine, in particular when boiled or processed at high
temperatures, is linked to higher levels of serum cholesterol [66].

Coffee and Coronary Artery Disease: A meta-analysis of 21
prospective cohort studies on coffee consumption and coronary
heart disease failed to prove a statistically significant association
between coffee drinking and the long-term risk of coronary
heart disease [67]. Moreover, a Japanese study had observed
statistically significant inverse associations between coffee
consumption and mortality from CVD in women [68].

Coffee and Heart Failure: A recent meta-analysis suggests
that moderate (1 to 4 cups/day) but not high (=5 cups/day)
consumption of coffee, reduces the risk of developing heart
failure [69]

Coffee and Arrhythmias: Although coffee increases heart
rate, neither laboratory studies nor large population studies have
demonstrated that moderate amounts of coffee increase the risk
of cardiac arrhythmias, included AF [70]. Of note, a recent study
suggested that drinking 4 cups of coffee per day reduces the
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Figure 4: Coffee: cardiovascular effects.
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incidence of cardiac arrhythmias, including AF and ventricular
premature contractions [71].

Coffee and Stroke: Various studies have shown that coffee
consumption is associated with reduced risk of both ischemic
and hemorrhagic stroke [72-73], probably due to beneficial
effects on endothelial function. Other studies failed to prove any
association between coffee consumption and the risk of stroke
[74].

Discussion

Despite relatively recent declines in age-adjusted mortality,
CVD is still the primary cause of death in developed countries
[1]. The most preventable form of CVD is coronary heart disease
that is favored by several risk factors including hypertension,
dislipidemia, diabetes and obesity. Several studies have proved
that a healthy lifestyle is the cornerstone of primary prevention
and may lead to better results than any drug therapy. The
importance, in particular, of an equilibrate diet, rich in vegetables,
cereals and fruit, and poor in red meat and sweets, is well known.
The Mediterranean diet indeed, has proved to be protective
against atherogenesis, cholesterol and diabetes [9-10], and has
demonstrated to reduce mortality from coronary diseases and
stroke [11].

Antioxidant agents, including Vitamin E and beta-carotene,
have proved to counteract reactive oxigen species, thus
preventing vascular dysfunction. However, contrarily to popular
belief, vitamin supplements have demonstrated to be a weak
substitute for a balanced, nutritious diet. Indeed neither vitamin
E nor beta-carotene supplementations alone have proved to
reduce mortality or CVD [17-18].

Conversely, nutraceutical agents, including N-3 PUFA,
polyphenols, red yeast rice, berberine, folic acid and flavonoids,
have proved to be useful for prevention of CVD [20-52]. N-3 PUFA
in particular, by reducing LDL-C and triglycerides, have proved to
prevent ischemic heart disease [22]. Moreover, due to multiple
direct and indirect effect, they have showed beneficial effects in
term of prevention of AF [27-41] and of sudden cardiac death
soon after a myocardial infarction [23-26].

Phytosterols and berberine have proved to reduce LDL-C
while resveratrol has demonstrated to inhibit LDL oxidation
and to suppress platelet aggregation [43, 48]. Monacolin K has
showed to reduce LDL cholesterol and to be useful for primary
and secondary prevention of ischemic cardiac disease [45-47].
Finally, folic acid has demonstrated to improve endothelial
function, while flavonoids have proved to lower blood pressure
and to exert an antioxidant, anti-platelet and anti-inflammatory
effects [49-52].

Daily tea consumption has demonstrated to reduce the risk of
coronary heart disease and stroke, to help prevent hypertension
and to lower cholesterol and triglyceride levels [53-60]. Finally,
although coffee has been considered dangerous for CVD for a
long time, several studies failed to prove an association between
coffee and risk of coronary heart disease, as well as of ventricular
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arrhythmias, and regular moderate coffee intake has proved not
to increase the risk of hypertension.

In summary, a well balanced diet including a moderate daily
consumption of green tea or coffee, eventually enriched with
nutraceuticals, has proved to reduce risk factor and the incidence
of CVD.

Conclusion

A healthy diet, rich in vegetables, cereals and fruits and poor
in red meat and sweets, is the cornerstone of CVD prevention
and may not be safely substituted by isolated vitamin intake.
Nutraceuticals can be of help for reducing cholesterol and
triglycerides. Tea and Coffee, when consumed regularly, at a
moderate dosage, may also be useful for CVD prevention.
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