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1. Introduction

The Mediterranean diet is becoming a generalized recommended eating pattern worldwide,
especially after epidemiological studies showing that adherence to this model is associated
with a lower total mortality and cardiovascular diseases. Some of the conditions in which
this dietary model has proven to be linked with a lower incidence are coronary events,
stroke, hypertension, unfavorable blood glucose control, age cognitive decline or certain
types of cancer (D. Giugliano & Esposito, 2008; Kontou et al., 2011; Lopez-Miranda et al.,
2010; Solfrizzi et al., 2011; Tangney et al., 2011; Willett, 2006). Although the underlying
mechanisms by which this type of diet may exert its beneficial functions are far from being
totally understood, current knowledge states that these are beyond the classical
cardiovascular risk factors like lipids or the control or blood pressure, and involve, among
others, inflammation, oxidative stress, coagulation and endothelial function.

One of the aspects to be taken into account when considering the effects of Mediterranean
Diet is the heterogeneity of this concept, comprising different dietary patterns, slightly
differing between the different countries in which this diet was originally consumed,
because of local foodstuff preferences. The Mediterranean Diet includes a high consumption
of food from plant origin (fruits, vegetables, nuts and grains), using olive oil (preferably
extra virgin) as the main source of fat, used both as a cooking vehicle as for seasoning,
although some other sources of monounsaturated fatty acids as the main dietary fat have
been recently proposed. Mediterranean Diet preferred sources of protein are fish and
poultry, while red meats are rarely consumed. Additionally, the use of sweets, pastry and
dairy products are also of exceptional use. The use of milk and milk derived products, like
yoghourt or cheese is moderated in most of the Mediterranean models, although with some
country variations, with higher consumers, like the Greek dietary pattern. Finally, in some
of the Mediterranean countries (like Spain, France and Italy) there is a common moderate
consumption of red wine. These characteristics are summarized in figure 1.

The current interest in this type of food comes from the conjunction of a increasingly
scientific evidence of the advantages of its consumption in different health aspects and its
high palatability, which validates it for long use purposes, contrarily to other healthy
alternatives with low palatability, which are difficult to maintain on a long outlook
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466 Cardiovascular Risk Factors

basis(Panunzio et al., 2011). Supporting the cited scientific evidences on cardiovascular risk,
and validated by well designed works(Fuentes et al., 2001; Jansen et al., 2000; Kris-Etherton
et al.,, 1993; Mata et al., 1992), the FDA authorized a health claim on olive oil on coronary
heart disease (CFSAN/ Office of Nutritional Products, 2004).

A few times A few times
per month & per month

Fig. 1. Schematic representation of a Mediterranean diet pyramid. * Wine is only
recommended in those adults that already consume it, or are willing to do it, and always
with moderation (lower than 200 cc/day). In no case wine consumption must be started
only to comply with the Mediterranean diet.

As stated above, there is a plenty of conditions and physiological features where
Mediterranean Diet has shown to be beneficial, from digestive tract motility to neurologic
cognitive wellness in the aged persons, or the apparition of some types of cancer (D.
Giugliano & Esposito, 2008; Kontou et al., 2011; Lopez-Miranda et al., 2010; Solfrizzi et al.,
2011; Tangney et al.,, 2011, Willett, 2006). However, we will only revise in the present
document some of the evidences relating Mediterranean Diet and cardiovascular risk.

Assessing the modification of the cardiovascular risk by diet is a difficult task, specially
having into account that cardiovascular risk assessment tools are not strictly uniform.
Moreover, some of the increasingly accepted newer cardiovascular risk factors, like
inflammation, thrombogenic state, postprandial lipemia, oxidative stress or endothelial
function are not still included in the classical risk assessment tools. Finally, assessing the
impact of the diet in different geographic locations has the risk of underestimate other diet
related circumstances, like the fact of eating at home, eating out, the relative well-being or
stress associated meal-time, or other interactions between eating and other behavior factors
(like, for example meal-associated smoke consumption). In a recent article, it has been stated
that the effects of Mediterranean Diet on total mortality increases when combined with
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other healthy lifestyle factors, like , nonsmoking, normal weight [BMI (in kg/m(2)): 18.5 to
<25], and regular physical activity (van den Brandt, 2011). On the other hand, we cannot
forget the interaction between the diet and the genetics of the population investigated, the
so called nutrigenetics. The consumption of a nutrient may be more or less healthy in a
given population depending on that population genetics(Allayee et al., 2009; Lairon et al.,
2009; Lovegrove & Gitau, 2008; Ordovas, 2006; Perez-Martinez et al., 2010a; Perez-Martinez
et al., 2011b).

The purpose of this review is to present some evidence of studies which have already
demonstrated the benefitial effects of the Mediterranean Diet in the different cardiovascular
risk factors, and discuss the underlying mechanisms by which it exerts its effects. We will
also review the different studies that link the consumption of this dietary model with a
lower prevalence of cardiovascular disease.

2. Mediterranean Diet and lipids

The concentration of total cholesterol in plasma, as well as that of its fractions (HDL, LDL) is
clearly related to cardiovascular risk, and hence they are included in the most used
cardiovascular risk assessment tools, the Frammingham cardiovascular risk tables (N.C.E.P.,
2001) and the European SCORE risk tool (HeartScore, 2003). While total cholesterol and LDL
cholesterol are directly correlated to the risk, this relationship is reverse with HDL
cholesterol. Triglycerides, which were not classically considered when assessing
cardiovascular risk, have been recently identified as clear modifiers of cardiovascular risk,
even independently of cholesterol, and an enlarged postprandial lipemia (which mainly
involves triglyceride and triglyceride rich lipoproteins metabolism) has been identified as
one of the major cardiovascular risk factors (Bayturan et al., 2010; Kolovou et al., 2011;
Langsted et al., 2011; Lopez-Miranda et al., 2006; Patel et al., 2004; Sarwar et al., 2007; van
Wijk et al., 2009; Varbo et al., 2011).

When considering the effects of the different types of diet on plasma lipids, studies have
mainly centered on the effects of the fatty components of the diet studied in the lipid profile.
For the studies dealing with Mediterranean Diet, this fact has driven to the study of the
effects on lipids of olive oil as a food and of monounsaturated fatty acids as dietary fatty
acids. With that scope it has been proved that lipid profile becomes healthier when
Mediterranean diets rich in monounsaturated fats replace diets rich in saturated fatty acids
rich diets, reducing LDL cholesterol, and the ratio total cholesterol/HDL.

The above effects were evaluated and corroborated by the FDA, when it approved the
health claim on olive oil in 2004, authorizing the inclusion of the following sentence in the
labeling of the olive oil bottles: Limited and not conclusive scientific evidence suggests that eating
about two tablespoons (23 grams) of olive oil daily may reduce the risk of coronary heart disease due
to the monounsaturated fat in olive oil. To achieve this possible benefit, olive oil is to replace a similar
amount of saturated fat and not increase the total number of calories you eat in a day
(CFSAN/ Office of Nutritional Products, 2004).

Furthermore and complementing the favorable effects of olive oil, there has been extensively
proven the beneficial effects of vegetables, fruits and pulse when replacing foods rich in
saturated fatty acids, like butter, pork or red meat, reducing total cholesterol, triglycerides
and LDL cholesterol (Bach-Faig et al., 2006; Lapointe et al., 2005; Mordente et al., 2011;

www.intechopen.com



468 Cardiovascular Risk Factors

Pitsavos et al., 2005; Tripoli et al., 2005; Visioli & Galli, 1998; Yubero-Serrano et al., 2011). In
addition, LDL resistance to oxidation is augmented when Mediterranean Diet rich in Olive
Oil replaces diets rich in saturated fats. It is known that oxidation of LDL cholesterol is a key
factor in the development of the atherosclerosis, promoting the formation of foam cells in
the sub-endothelial space of the vascular wall. The underlying cause of this latter effect
seems to be a combination of the monounsaturated fatty acids from olive oil, the antioxidant
power of the minor compounds present in virgin olive oil, like phenols, and the elevated
antioxidant capacity of the fruits and vegetables. Furthermore, a recent report from the
European Food Safety Authority (EFSA) supports the effects of virgin olive oil phenols on
LDL oxidation(EFSA, 2011). Lycopene, a carotenoid abundant in the tomato also deserves a
mention, by its biochemical functions including acting as antioxidant scavenger,
hypolipaemic agent, or inhibitor of pro-inflammatory and pro-thrombotic factors(Mordente
et al., 2011). Additionally, resveratrol, a natural antioxidant present in red wine seems to
play a role in this antioxidant effect on LDL cholesterol(Mukamal & Rimm, 2008).

3. Mediterranean Diet and blood pressure

The influence of diet on blood pressure is well established. Diets rich in vegetables, like
Mediterranean diet, reduce systolic and diastolic blood pressure (Alonso et al.,, 2006;
Gillingham et al., 2011; Masala et al., 2008). These effects have been directly assessed in
Mediterranean diet, and again they seem to be due to a combination of the favorable effects
of olive oil, vegetables and fish (Alonso et al., 2004; Bondia-Pons et al., 2007; Din et al., 2004;
Esposito et al., 2004; Fito et al., 2005; Gillingham et al., 2011; Masala et al., 2008; Perona et al.,
2004). In fact, and supporting that the effect of olive oil is independent of the population
studied or the dietary pattern, a north-european cohort who consumed olive oil as a part of
their habitual diet reduced their blood pressure when switching their main fat source to
olive oil(Bondia-Pons et al., 2007). A recent review summarized all the current information
on the effects of monounsaturated fatty acids in blood pressure. In overall of the 16 studies
analyzed, the authors reported that strong support can be obtained from clinical trials of the
blood pressure lowering effects of MUFA rich diets in both normotensive and hypertensive
individuals (Gillingham et al., 2011).

Not only the nutrient intake, but also the fiber content influences blood pressure. When
adjusted by other possible confounders, the relative high percentage of the Mediterranean
Diet is linked to a lower blood pressure (Alonso et al., 2006; Estruch et al., 2009). When
studying the micronutrients responsible of these effects, the monounsaturated fats, the
phenols from olive oil and vegetables and the n-3 fatty acids from fish seem to be
implicated, as well as the relative low sodium levels achieved by vegetables compared to
meat and the alcohol present in red wine, among others (Fito et al., 2005; Geleijnse et al.,
2002; Masala et al., 2008; B. M. Rasmussen et al., 2006; Shah et al., 2007).

4. Mediterranean Diet and smoking effects on cardiovascular disease

Although the smoking habit is detrimental for the health in any dietary habit, the influence
of the diet in the deleterious effects of smoking on health has not been widely studied.
Epidemiological studies indicate that a high adherence to the Mediterranean Diet model is
associated with a reduction of the risk conferred by the smoking habit (Haveman-Nies et al.,
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2002; Mitrou et al., 2007). A recent work reviewed this topic in deep (Vardavas et al., 2011),
and concludes, that, existing scientific literature indicates that the dietary intake of
Mediterranean diet, can act as a positive effect modifier on the impact of smoking on
cardiovascular health. When looking for underlying mechanisms, authors postulate two
main hypothetical vias. Mediterranean Diet is rich in antioxidants. How we explained above,
LDL resistance to oxidation in augmented when the person consumes Mediterranean Diet,
and, thus, this person could be partially protected to the tobacco-induced LDL-oxidation.
On the other hand, the increase of the HDL/total cholesterol provoked by the
Mediterranean Diet could partially blunt the development of atherosclerosis caused by the
smoking habit (Mitrou et al., 2007).

PROPOSED EFFECTS OF
MEDITERRANEAN DIET ON
CARDIOVASCULARRISK FACTORS

*Reduction of total cholesterol and
LDL/HDL fraction

*Decrease of blood pressure (systolic,
diastolic)

Shortening of the postprandial lipemia

*Reduction the deleterious effect of
smoking

*Reduction of oxidative stress and
inflammation

*Decrease of clinical features of
Metabolic Syndrome

*Better glycemic control and reduction of

the pharmacological needs in Diabetes
Mellitus

*Enhancement of endothelial function

*Less prothrombotic environment

Fig. 2. Proposed mechanisms for the healthy effects of Mediterranean diet on Cardiovascular
Disease.
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5. Mediterranean Diet and hemostasis

Haemostatic system includes platelets and coagulation factors. It is devoted to maintain the
optimal blood flow integrity, and to repair the vessels injuries. However, it has been firmly
established that an unbalance of this system is a key factor in the development of
atherosclerosis(Borissoff et al.,, 2011). The development of the plaque and its eventual
rupture are favored by an increase in plasma of certain coagulation factors and platelet
mediators. Diet can modulate the haemostatic equilibrium. Diets rich in fish, (especially blue
fish) has an antiaggregant effect, mainly due to its content of n-3 fatty acids, which interferes
with platelets metabolism(Renaud & Lanzmann-Petithory, 2002; Seo et al., 2005).
Furthermore, the direct effect of n-3 fatty acids reducing cardiovascular events and
cardiovascular mortality has been proved both in epidemiological studies and clinical trials,
although some recent studies failed to find such advantages(Filion et al., 2010; Harris et al.,
2008; Lavie et al., 2009; Mente et al., 2009; Riediger et al., 2009). Currently, the AHA
recommends two servings of blue fish a week for general population (to maintain a mean of
500 mg/d), and 1 g/d of marine omega-3 (EPA and DHA) in patients with coronary disease
to lower cardiovascular risk, although safety issues due to the presence of harmful metals
like mercury in large fish, like tuna or shark currently advices to take this recommendation
with caution in pregnant women and little child (Kris-Etherton et al., 2002; Lichtenstein et
al., 2006).

The same antiaggregant effect has been also find associated to the intake of olive oil,
especially extra virgin olive oil, which has been justified by the presence of oleic acid and
the minor components of virgin olive oil, like phenols. The underlying mechanisms for
theses effects include tromboxane reduction, decrease of ADP reactivity and ATP release
from platelets, decrease of platelet-activating factor (Antonopoulou et al., 2006; Karantonis
et al., 2002; Karantonis et al., 2006; Perez-Jimenez et al., 2006; Singh et al., 2008; Sirtori et al.,
1986; Smith et al., 2003). Effects of wine, a common element in certain countries consuming
Mediterranean Diet have been also examined in some studies, but results are inconclusive.
While its moderate consumption decreases some procoagulant species, like fibrinogen, and
increase the natural anticoagulant TPA, also increases some proinflammatory markers
(ICAM-1, E-Selectin, interleukin-6), and even may lead to an increase in total platelet
aggregation (Mezzano & Leighton, 2003; Tozzi Ciancarelli et al., 2011). Hereby, more studies
are needed to unveil its overall influence on haemostasis.

The effects of olive oil in haemostasis go beyond platelets, and influences directly the
plasma concentration of several procoagulant substances, like FVII (Delgado-Lista et al.,
2008; Junker et al., 2001a; Junker et al., 2001b; Mezzano & Leighton, 2003; Mezzano et al.,
2003; Smith et al., 2003; Temme et al., 1999; Turpeinen & Mutanen, 1999; Williams, 2001),
tissue factor (Bravo-Herrera et al., 2004), fibrinogen (Mezzano & Leighton, 2003), PAI-1
factor (Avellone et al., 1998; Perez-Jimenez, 2005; Perez-Jimenez et al., 1999; Perez-Jimenez et
al., 2002) or von Willebrand Factor (Perez-Jimenez et al., 1999; O. Rasmussen et al., 1994),
reducing the thrombogenic state when compared to diets rich in saturated fatty acids.
Interestingly, these features have been found both in the fasting state and in the
postprandial state, and have been also found, although to a lesser extent, associated to the
consumption of nuts, other well represented food of Mediterranean diet(Delgado-Lista et
al., 2008). These and other evidences of the beneficial influence of components of the
Mediterranean diet have been published elsewhere(Delgado-Lista et al., 2011a; Delgado-
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Lista et al., 2007; Lopez-Miranda et al., 2007; Mezzano et al., 2003; Mordente et al., 2011). In
summary, there are clear evidences on the healthy effects of components of the
Mediterranean Diet in reducing the procoagulant and proagreggant species that promote
atherosclerosis and eventual coronary events. These foods include extra virgin olive oil,
vegetables, nuts and blue fish, and are supported by organizations like the FDA and the
AHA(CFSAN/ Office of Nutritional Products, 2004; Kris-Etherton et al., 2002).

6. Mediterranean Diet and endothelial function

In the new concepts of atherogenesis, the endothelial cells play a pivotal role in controlling
the first steps and the final events of atherothombosis. The proper function of the vascular
endothelium is essential to maintain a correct vasodilatation, but also to correctly regulate
the metabolism of many other players involved in the atherogenesis, like the inflammatory
cells, or the platelets. Meals rich in olive oil have a favorable effect on the postprandial
vasomotor function of the endothelium, enhancing the vasodilator capacity during this
phase, compared to meals rich in saturated fats, but also affect favorably other circulating
markers of endothelial function. These effects are carried out, at least partly, by the minor
compounds of virgin olive oil (Fuentes et al., 2008; Fuentes et al., 2001; Perez-Jimenez et al.,
1999; Perez-Martinez et al., 2010c; Rallidis et al., 2009; Ruano et al., 2005), and may be also
mediated by a lesser activation of leukocytes, a lower inflammation, and a higher
bioavailability of nitric oxide (Carluccio et al., 2007; Covas, 2007; Davis et al., 2007; Fuentes
et al., 2008; Leighton & Urquiaga, 2007; Perez-Jimenez et al., 1999; Perez-Jimenez et al., 2007;
Perez-Martinez et al., 2010b; Perona et al., 2006; Schini-Kerth et al., 2010; Serra-Majem et al.,
2006; Visioli et al., 2005). Apart from olive oil, other important players in the effects of
Mediterranean diet on endothelial function are nuts, fish and vegetables, all contributing to
the wellbeing of this organ by promoting a lower proinflammatory, prooxidant
environment(Estruch, 2010; Harris et al., 2003; Mena et al., 2009; Nadtochiy & Redman, 2011;
Papoutsi et al.,, 2008). Furthermore, it has been recently shown that people following
Mediterranean Diet improve the regenerative capacity of the endothelium(Marin et al., 2011)
and that elderly persons may partially blunt the oxidative processes associated to aging by
adhering to Mediterranean diet, especially when combined with a rich antioxidant
environment(Gutierrez-Mariscal et al., 2011).

7. Mediterranean Diet, obesity, metabolic syndrome and type 2 diabetes
mellitus

The burden of a epidemic of obesity in modern countries has arisen the importance in public
health strategies to search for dietary models reducing the incidence of obesity, and the
related metabolic syndrome and type 2 diabetes mellitus, these two latter conditions
characterized by a high cardiovascular risk.

Mediterranean Diet is an effective model to replace saturated fat rich diets, when looking for
a healthy model to recommend to these persons. In fact, adherence to Mediterranean diet is
inversely associated with the clustering of diabetes mellitus, obesity, hypertension and
hypercholesterolemia (Sanchez-Tainta et al., 2008). Obesity rates are inversely associated
with adherence to the Mediterranean diet on several observational cohorts (Beunza et al.,
2010; Bullo et al., 2011; Mendez et al., 2006; Romaguera et al., 2009; Romaguera et al., 2010;
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Schroder et al., 2004; Trichopoulou et al., 2005), which has been explained by the higher
satiating effect of olive oil rich meals(Schwartz et al., 2008). A recent meta-analysis including
16 randomized clinical trials found Mediterranean Diet as a useful tool to reduce obesity,
especially when accompanied by other healthy habits(Esposito et al., 2011). In a similar way,
an inverse correlation between the prevalence of Metabolic Syndrome and the adherence to
Mediterranean Diet has been extensively reported(Panagiotakos et al., 2004; Tortosa et al.,
2007), and some interventional studies have replicated these findings, showing that persons
who are submitted to a Mediterranean type diet have a lower probability to show Metabolic
Syndrome, even on ad libitum dietary regimen (Esposito et al., 2004; Salas-Salvado et al.,
2008). These findings are related to the beneficial effects shown by diets rich in fruits,
vegetables, grains, fish and low-fat dairy products, with the additional value of olive oil,
which prevents the redistribution of body fat from peripheral to visceral adipose tissue, and
partially enhances the postprandial lipid disturbances found in the metabolic syndrome
patients(Esmaillzadeh et al., 2007; Jimenez-Gomez et al., 2010; Lutsey et al., 2008; Paniagua
et al.,, 2007b; Pereira et al., 2005). A recent statement from the European Atherosclerosis
Society recently recommended the Mediterranean Diet as the tool to combat the Metabolic
Syndrome(Stock, 2011) by its capacity to reduce all clinical criteria of the disease, based on a
recent meta-analysis that reported that adherence to Mediterranean Diet is related to a
decrease in waist circumference by 42 cm, increase in HDL cholesterol by 0.03 mmol/],
decrease of triglycerides by 0.07mmol/1, decrease in blood pressure (2.35/1.58 mm Hg), and
decrease in blood glucose by 3.89 mg/dL(Kastorini et al., 2011)

With respect to type 2 diabetes, which is a frequent outcome in patients with sustained
Metabolic Syndrome, it is reasonable to infer that Mediterranean Diet might prevent the
development of diabetes or might improve the impaired metabolic status of the diabetic
persons(D. Giugliano & Esposito, 2008; Perez-Martinez et al.,, 201la). In fact, large
prospective studies have shown that adherence to Mediterranean Diet is inversely
correlated with the risk of presenting type 2 diabetes mellitus (Martinez-Gonzalez et al.,
2008; Mozaffarian et al., 2007), which has been eventually corroborated (de Koning et al.,
2011; Delgado-Lista et al., 2011b; F. Giugliano et al., 2010). Some authors have published,
indeed, that changing from a saturated fat rich diet to a Mediterranean Diet results in a
decrease of glycated hemoglobin of around 0.3-2.0%, which is close to the efficacy of some
antidiabetic drugs, and allow to reduce pharmacological needs of these patients, which has
also been reproduced when comparing Mediterranean Diet with a low fat diet (Elhayany et
al., 2010; Itsiopoulos et al., 2010; Reisin, 2010). A recent randomized clinical trial showed that
the risk of incident diabetes is reduced by more than 50% when Mediterranean Diet (either
with or without supplements of nuts) is compared with the low-fat group (p<0.05)(Salas-
Salvado et al., 2011a). Some of the underlying mechanisms by which Mediterranean Diet
improves the diabetes control are improving insulin sensitivity and blood lipids(Riccardi et
al., 2004), improving postprandial lipemia(Lopez et al., 2008), improving glucose
homeostasis (Paniagua et al., 2007a) or improve the beta-cell insulin secretion (Rojo-
Martinez et al., 2006). Furthermore, and linking Mediterranean Diet, type 2 diabetes and
cardiovascular risk, it has been recently published that Mediterranean Diet is associated
with a better prognosis in total and cardiovascular mortality in type 2 diabetics(Hodge et al.,
2010) All the relationships between the Mediterranean Diet, obesity and diabetes have been
recently published (Perez-Martinez et al., 2011a; Salas-Salvado et al., 2011b).
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8. Mediterranean Diet and epidemiological evidences on reduced
cardiovascular risk

The adherence to the Mediterranean Diet has been linked to a lower mortality by any cause
and by cardiovascular disease in several observational studies, some of them including
more than 350000 participants, like the NIH-AARP Diet and Health Study, where a high
adherence to this dietary pattern resulted in an hazard ratio of 0.79 for all cause mortality,
and of 0.83 for cardiovascular causes, which has been eventually corroborated (Mitrou et al.,
2007; Serra-Majem et al., 2006). These data were included in an eventual meta-analysis
(including more than 1.5 million persons), where it was stated that a rise of 2 points in a 9
points-scale of adherence to Mediterranean Diet was associated with a reduction of all cause
mortality and cardiovascular mortality of about 10% (Sofi et al., 2008), which was eventually
replicated in other meta-analysis(Sofi et al., 2010). In another meta-analysis, it has been state
that a reduction of 5% of saturated by polyunsaturated fats result in a decrease of coronary
risk (hazard ratio 0.87), while if this substitution was done by carbohydrates, there was no
effect (Jakobsen et al., 2009). As stated previously, the Mediterranean Diet combines a high
consumption of fish and a relative decrease in carbohydrates when compared with the low
fat diets, which may combine the favored dietary patterns of the two above meta-analysis.
Newer studies corroborate the inverse relationship between adherence to Mediterranean
Diet and total mortality and cardiovascular death. High versus low adherence is
accompanied was reported to be accompanied by a hazard ratio of 0.79 for total mortality,
and 0.66 for cardiovascular death in a set of 40000 persons (Buckland et al.,, 2011).
Furthermore, these effects are also evident in young cohorts. A recent report found a
cardiovascular hazard ratio of 0.41 in 13000 young persons (mean age 38) with high versus
low adherence to Mediterranean Diet(Martinez-Gonzalez et al., 2011)

Consequences of the non-fatal coronary event may also be limited by the Mediterranean
Diet. A recent study has shown that left ventricle systolic dysfunction during hospitalization
and the 2-y prognosis after an acute coronary syndrome are associated to the baseline diet.
In this study, higher adherence to Mediterranean Diet was associated with less likelihood of
developing left ventricle systolic dysfunction at hospitalization, less likelihood of
remodeling (ejection fraction <50%) at 3 months of follow-up, and less likelihood of
recurrent cardiovascular disease events during the 2 y of follow-up(Chrysohoou et al., 2010)

Other of the underlying mechanisms for the reduced cardiovascular incidence observed in
persons eating Mediterranean Diet is by promoting an adequate cardiac rhythm. Although
preliminary, there are data supporting that adherence to the Mediterranean Diet is linked to
a lower probability of developing atrial fibrillation, and to promote its spontaneous
conversion (Mattioli, 2011; Mattioli et al., 2011), and that it improves cardiac autonomic
function, as assessed by an increased heart rate variability(Dai et al., 2010)

Cerebrovascular disease is a very common form of presentation of cardiovascular disease,
which has not been so studied as coronary heart disease, in relationship with its interaction
with diet. A recent study analyzed the impact of Mediterranean Diet on magnetic resonance
imaging-assessed cerebrovascular disease. In a random sample of 700 elderly subjects,
medium and high adherence to Mediterranean Diet elicited a 22 and 36% lower odds ratio
for presenting evidence of infarcts on magnetic resonance imaging with respect to poor
adherers (Scarmeas et al., 2011). In fact, adhering to nutritional features of Mediterranean
Diet is more effective to act as secondary prevention for stroke than any single
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medication(Spence, 2010), even provoking the reversion of carotid atherosclerosis(Shai et al.,
2010)

9. Causal links between Mediterranean Diet and cardiovascular events: The
need for randomized clinical trials

With respect to clinical trials, two large dietary intervention trials with diet which used
some features of the Mediterranean Diet were performed in Italy and France in the last years
of the last century. The DART study evaluated the impact of three different dietary models
(rich in fiber, low fat and rich in fish) in clinical outcomes of coronary patients. The use of
two servings a week of fish was followed by a reduction of total mortality and
cardiovascular death of about 30%, but the effects of other components of the Mediterranean
Diet were not assessed (Burr et al., 1989).

The Lyon study evaluated the effect of one so-called Mediterranean Diet on the clinical
outcomes of coronary patients. After 4 years of follow up, those who used the
Mediterranean Diet lowered the recurrence of cardiovascular events by 50-70% (de Lorgeril
et al., 1999). However, it must be said that the investigators used margarine rich in canola oil
as their main fat source instead of olive oil, when this is not an usual component of the
Mediterranean Diet. The reason for using such product was to provide high amounts of
linolenic acid, a n-3 fatty acid of plant origin. Although the rest of the components of the
diet that the author used matched the Mediterranean Diet characteristics, the use of the
canola oil makes difficult to extrapolate the results to the traditional Mediterranean Diet.

The relative lack of clinical trials exploring cardiovascular outcome, using a complete
Mediterranean Diet rich in Olive Oil, has opened the door for new initiatives. The
PREDIMED study, close to conclude its follow up aims to compare the effects of a low fat
diet with two Mediterranean Diet type diets (one of them enriched in nuts), on clinical
cardiovascular endpoints of persons at risk of cardiovascular disease but without clinical
disease (primary prevention). Until the final results are released, there have been published
preliminary reports. The lower intake of olive oil was correlated with a thicker intima media
thickness, a measure of the atherosclerosis in the carotid vessel, and a cardiovascular risk
factor (Buil-Cosiales et al.,, 2008). Other risk factors previously suggested were also
confirmed. Mediterranean Diet was followed by a decrease in glucose plasma levels, blood
pressure and rises the proportion HDL/ total cholesterol (Estruch et al., 2006).

The CordioPrev study aims to explore the effects of a low fat and a Mediterranean Diet in
the recurrence of cardiovascular events and cardiovascular mortality in patients with
coronary heart disease, exploring also multiple other endpoints, like incidence of cancer,
lipids, glucose metabolism or age associated cognitive decline, after 5 years of follow up.
This study is still in recruitment stage, and it may unravel the existence of causality in the
relationship between Mediterranean Diet and lower recurrence of cardiovascular
disease(CordioPrev, 2010).

These and other ongoing studies will help to ascertain if there is causality under the well
stablished clinical associations between Mediterranean Diet and cardiovascular disease
clinical endpoints.
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10. Conclusions

Mediterranean Diet has shown beneficial effects in multiple cardiovascular risk factors and
underlying mechanisms of atherosclerosis, including a favorable lipid profile, a decrease of
blood pressure, a shortening of the postprandial lipemia, a partial reduction in the harmful
effects of smoking, a reduction of oxidative stress and inflammation, a reduction in the
incidence and control of the clinical features of the Metabolic Syndrome, a better glycemic
control, an enhancement of endothelial function, or the creation of a less prothrombotic
environment (Figure 2). The results from observational and cohort studies link the high
adherence to Mediterranean Diet with a lower total mortality and a decrease in
cardiovascular events and cardiovascular mortality. Although it is not the scope of the
present chapter, it has also been linked to several other healthy benefits, like a decrease in
the incidence of certain types of tumors or a better cognitive function in aged persons.

The underlying mechanisms by which the Mediterranean Diet exerts its pleiotropic effects
are difficult to discover, especially having into account that it is a flexible dietary pattern,
with local differences depending on the geographical area in which it is studied. However, a
combination of the healthy effects of its main components, like the use of Virgin Olive Oil
and the high proportion of fruits and vegetables, grains and fish may be in the origin.

Meanwhile the large clinical trials designed to proof causality between Mediterranean Diet
and cardiovascular disease publish their results, the effects of this dietary model on the
cardiovascular risk factors and on the mechanisms of atherosclerosis, as well as the results
from epidemiological studies allow us to infer that Mediterranean Diet may be an optimal
dietary model to face the development of cardiovascular diseases.
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Cardiovascular risk factors contribute to the development of cardiovascular disease from early life. It is thus
crucial to implement preventive strategies addressing the burden of cardiovascular disease as early as
possible. A multidisciplinary approach to the risk estimation and prevention of vascular events should be
adopted at each level of health care, starting from the setting of perinatology. Recent decades have been
marked with major advances in this field, with the emergence of a variety of new inflammatory and immune-
mediated markers of heightened cardiovascular risk in particular. The current book reflects some of the
emerging concepts in cardiovascular pathophysiology and the shifting paradigm of cardiovascular risk
estimation. It comprehensively covers primary and secondary preventive measures targeted at different age
and gender groups. Attention is paid to inflammatory and metabolic markers of vascular damage and to the
assessment of vascular function by noninvasive standardized ultrasound techniques. This is a must-read book
for all health professionals and researchers tackling the issue of cardiovascular burden at individual and
community level. It can also serve as a didactic source for postgraduate medical students.
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