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Alcohol Intake and Cardiovascular Disease Risk:
Cheers, Tears, or Both?

DIMITRIS GRIGORAKIS, VASSILIKI BOUNTZIOUKA,
AND NICK KALOGEROPOULOS

Department of Nutrition–Dietetics, Harokopio University, Athens, Greece

Cardiovascular diseases (CVD) are among the leading causes of shorter life expectancy
and loss of quality of life worldwide. Thus, any influence of diet or life habits on the car-
diovascular system may have important implications for public health. Epidemiological
studies have shown that moderate alcohol consumption is associated with a lower
risk of coronary heart disease (CHD). Moreover, high alcohol intake implies an
increased risk for numerous health outcomes. To fully understand the relation between
light-to-moderate drinking and CVD, the role of drinking patterns, beverage types, and
genetic variations influencing alcohol metabolism should be further examined. The aim
of this review article is to present current knowledge with respect to the effect of alcohol
intake on CVD risk.

Keywords alcohol, cardiovascular disease, polyphenols, antioxidants

Introduction

During the last 30 years a considerable number of medical articles investigating the poten-
tial role of alcohol intake against coronary heart disease (CHD) have been published. The
status of alcohol in all of these publications has been discussed as either a risk factor for
CHD or as a cardioprotective one. The association of heavy alcohol consumption with
a large number of health risks is well known. Nevertheless, moderate alcohol intake is
associated with lower risk of cardiovascular diseases (CVD), with the lowest mortality
occurring in those who consume 1 or 2 drinks per day. People with no alcohol consump-
tion have higher total mortality than those who drink 1 to 2 drinks per day.(1) Conversely,
mortality due to several other diseases increases as the number of drinks consumed per
day increases.(2–6) Alcohol has had a long and complicated role in human society and
health. Excessive alcohol consumption causes enormous morbidity and mortality world-
wide, but the health effects of alcohol use within recommended guidelines are diverse and
complex.(7) The effect of alcohol intake on CVD remains controversial because the biologi-
cal mechanisms underlying the effect are not clear and not all individuals gain benefit from
moderate alcohol consumption. Although many studies have dealt with the question of
whether various types of alcoholic beverages (vodka, beer, red or white wine, liquor) might
offer a greater protection, red wine has been suggested as a cardioprotective alcoholic bev-
erage. Red wine’s additional health benefits, due to its polyphenolic compounds content
(antioxidants), has been tracked among moderate drinkers compared to abstainers or heavy
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drinkers. Numerous observational studies have consistently demonstrated a reduction of
CHD with moderate consumption of alcohol.(8–11)

Additionally, there are many epidemiological studies that have demonstrated either a
U- or a J-shaped relation between alcohol consumption and a variety of adverse health
outcomes such as CHD, hypertension, heart failure, ischemic stroke, and all-cause mor-
tality. Light to moderate drinkers have less risk than abstainers, and heavy drinkers are at
the highest risk.(12–17) These epidemiological studies support the hypothesis of increased
risk among heavy alcohol drinkers and indicate a lower risk among lighter drinkers.
Specifically, high alcohol intake implies an increased risk of a large number of health
outcomes, such as dementia, breast cancer, colorectal cancer, cirrhosis, upper digestive
tract cancer, and alcohol dependency. On the other hand, alcohol has been studied for
its beneficial effects, especially with regard to prevention of thrombosis.(18) In a recent
review, Klatsky stated that light-to-moderate alcohol consumption is related to lower risks
of coronary artery disease (CAD), ischemic stroke, and CAD-related heart failure.(5)

Some authors have suggested that nonethanol ingredients of alcoholic beverages might
be responsible for the beneficial effects on CHD risk, especially in the case of wine.(19)

However, in several studies, a reduced risk of CHD has been reported for moderate
consumption of either wine or beer.(20) The epidemiological evidence regarding the car-
dioprotective effect of ethanol intake and other compounds mainly found in red wine arises
from ecological, case control, and cohort studies. Thus, the aim of this review article is to
present current knowledge with respect to the effect of alcohol intake on CVD risk.

Selection of Studies

Original research studies that were published in English between 2000 and 2009 were
selected through a computer-assisted literature search (i.e., Pubmed, http://www.ncbi.nlm.
nih.gov/pubmed/, and Scopus, http://www.scopus.com). Computer searches used combi-
nations of key words relating to disease (heart failure, CHD, CVD, stroke, myocardial
infraction [MI]) and alcohol intake. In addition, the reference lists of the articles retrieved
directed the search to relevant articles that were not found through the search procedure.
The following information was presented according to a fixed protocol: design of study
(prospective cohort, cross-sectional, intervention studies), sample size, mean age and sex of
participants, follow-up duration, and degree of adjustment for potential confounders. Thus,
14 studies were selected to be presented in the form of a table, from which 8 were prospec-
tive, 4 were case control, and 2 were intervention studies. Finally, 60 articles were selected
to be discussed in this review, according to the criteria mentioned previously (Table 1).

Prospective Studies Evaluating the Relationship between Alcohol Intake
and CVD Risk Factors

Results from prospective studies evaluating the risk factors for developing any kind of
CVD revealed that alcohol consumption was related to incidence of CVD disease.

In a cohort study by Moraes et al., 1091 individuals were interviewed at home, regard-
ing various sociodemographic characteristics, dietary habits, lifestyle factors (i.e., physical
activity, smoking, alcohol intake), and prevalence of chronic diseases diagnosed by a physi-
cian, such as CVD or diabetes. Results of this study showed a slight association between
alcoholic beverage consumption and incidence of CVD (hazard ratio [HR] = 1.001, 95%
confidence interval [CI] = 1.00–1.003).(21) The same effect of alcohol on the incidence
of CHD was found in a study conducted by Fuchs et al.(22) among black men, whereas
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an inverse association among white men was revealed (HR = 1.13, 95% CI = 1.01–1.28;
HR = 0.88, 95% CI = 0.79–0.99, respectively). In the same study, the hazard ratios for
incident CHD among current drinkers by predominant type of beverage consumed (beer,
wine, liquor, no preference) were also assessed. The hazard ratios showed an inverse asso-
ciation for all beverage types for white women and a positive association in black men but
were statistically significant only for liquor in black men. In white men, the association
was positive for beer and wine and inverse for liquor and no preference (not statistically
significant).(22)

Results from three samples of the MONICA study, which aimed to assess the rela-
tionship between alcohol consumption (beer, wine, other spirits) and systemic markers of
inflammation in three European countries, showed that moderate consumption of either
wine or beer is associated with lower levels of systemic inflammatory markers in three
different European areas, suggesting that ethanol itself might be largely responsible for the
potential anti-inflammatory effects of these beverages.(8)

Most of the studies investigate how dietary habits and lifestyle factors are associated
with all-cause mortality or CHD or CVD alone. The HALE project aimed to investigate
the single and combined effect of a Mediterranean diet, being physically active, moderate
alcohol use, and nonsmoking on all-cause and cause-specific mortality in European elderly
individuals. Results regarding alcohol intake showed that moderate alcohol consumption
had a protective effect, because it was associated with lower mortality rates from all causes
(HR = 0.78, 95% CI = 0.67–0.91). In addition, moderate alcohol intake was inversely
associated with CHD (HR = 0.60, 95% CI = 0.40–0.88) and CVD (HR = 0.74, 95%
CI = 0.59–0.93; HRs controlled for age, sex, years of education, body mass index, study,
and other factors).(23)

Emberson and his colleagues(24) sought to evaluate the impact of variation in alcohol
intake over time on estimated risk relations in a sample of 6544 middle-aged British men
with no previous CVD, which was followed for cardiovascular events and all-cause mor-
tality over 20 years, from 1978/1980 to 1998/2000. This study displayed the U-shaped
relations between baseline alcohol intake and CVD and all-cause mortality as well, with
light drinkers having the lowest risks and nondrinkers and heavy drinkers having similarly
high risks. Moreover, regular heavy drinkers had a 74% higher risk of a major coronary
event, a 133% higher risk of stroke, and a 127% higher risk of all-cause mortality than
did occasional drinkers (these estimates were 8, 54, and 44% before adjustment for intake
variation; HR = 1.74, 95% CI = 1.31–2.33; HR = 2.33, 95% CI = 1.46–3.71; HR = 2.27,
95% CI = 1.84–2.81, respectively).(24)

In a most recent prospective cohort study among 64,338 Chinese men aged ≥ 40 years,
free of stroke, Bazzano et al.(25) suggested that heavy alcohol drinking may increase the
risk for stroke in Chinese men. After adjustment for age, body mass index, lifestyle fac-
tors (i.e., physical activity, cigarette smoking), geographic characteristics (i.e., degree of
urbanization [urban vs rural], geographic variation [north vs. south]), educational status,
and history of diabetes, compared with nondrinkers, relative risk (95% confidence inter-
val) of incident stroke was 0.92 (0.80–1.06) for participants consuming 1 to 6 drinks/week,
1.02 (0.93–1.13) for those consuming 7 to 20 drinks/week, 1.22 (1.07–1.38) for those
consuming 21 to 34 drinks/week, and 1.22 (1.08 –1.37) for those consuming 35 or more
drinks per week. The results do not seem to differ when adjustment was additionally per-
formed for systolic blood pressure (BP).(25) During the same period (i.e., 2007), Beulens
and colleagues(26) sought to assess whether alcohol consumption is inversely associated
with CVD in terms of incident cases of nonfatal MI, fatal CHD, and stroke among men
with hypertension. The researchers observed an approximately dose-dependent inverse
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association between alcohol consumption and risk for MI in models adjusted for age
and smoking, multivariate models (adjusted for age, smoking, body mass index, physical
activity, diabetes, hypercholesterolemia, family history of MI, aspirin use, lipid-lowering
therapy, energy intake, and energy-adjusted quintiles of saturated fat, trans fatty acids,
sodium, potassium, magnesium, folate, vitamin E, n-3 fatty acids, and dietary fiber), and
fatal and nonfatal end points. More specifically, participants with prevalent and incident
hypertension who consume ≥ 50 g alcohol per day had 60% less risk of developing
MI (HR = 0.41, 95% CI = 0.22–0.77). The results were similar for fatal and nonfatal
end points (i.e., HR = 0.42, 95% CI = 0.17–1.04; HR = 0.37, 95% CI = 0.14–0.97,
respectively). Britton et al.(27) have also demonstrated the inverse relation between mod-
erate alcohol consumption and CHD among 5164 hypertensive men participating in the
Physicians’ Health Study who were apparently healthy and free of CHD at baseline.
Compared to subjects consuming less than 1 drink per week, hazard ratios for MI were
1.05 (95% CI = 0.85–1.28), 0.78 (95% CI = 0.64–0.97), and 0.57 (95% CI = 0.35–0.95)
for alcohol consumption of 1–4, 5–7, and ≥ 8 drinks per week adjusted for age, body
mass index, smoking, exercise, diabetes, multivitamin supplements use, vegetable intake,
breakfast cereal intake, and cholesterol levels (p for trend < 0.0022).(26)

Finally, Mukamal et al.,(28) in a part of the Cardiovascular Health Study, examined
the association of alcohol intake and lower-extremity arterial disease among 5635 partici-
pants who reported the consumption of beer, wine, and spirits yearly. Results of this study
revealed that alcohol consumption of 1–13 drinks per week in older adults may be associ-
ated with lower risk of lower-extremity arterial disease. More specifically, compared with
abstention, the multivariable-adjusted (i.e., adjusted for age, sex, race, smoking, education,
income, marital status, physical activity, depressive symptoms, body mass index, diabetes,
and cardio- and cerebrovascular disease) hazard ratios for annually updated intake were
1.10 (95% CI = 0.71–1.71) for <1 alcoholic drink per week, 0.56 (95% CI = 0.33–0.95)
for 1–13 drinks per week, and 1.02 (95% CI = 0.53–1.97) for ≥14 drinks per week (p for
quadratic trend < 0.04) (Table 2).(28)

Case Control Studies Evaluating the Relationship between Alcohol Intake
and CVD Risk Factors

Results from case control studies are in line with those from the prospective studies, all
indicating alcohol intake as a significant predictor of coronary events, whereas low-to-
moderate alcohol intake seems to be associated with a lower risk of MI. The case control
studies that are presented in this section were conducted to determine the effect of alcohol
intake on heart failure.

In a case control study (the CARDIO 2000) conducted in Greece by Panagiotakos
et al.,(29) the authors aimed to assess coronary risk based on established and emerging
lifestyle risk factors such as smoking habit, physical activity, alcohol consumption, and
depression in a Mediterranean population. In this study, 1322 individuals were participat-
ing. Among cases, 535 male and 126 female were patients with a first event of an acute
coronary syndrome, and 661 controls matched by sex, age, and region were entered into the
study. A J-shaped association was found between alcohol intake and coronary risk, though
the effect of depression on coronary risk differs according to gender (+15% in males
vs. 32% in females), that interacts with retirement, current smoking, physical inactivity,
alcohol consumption, and social status, increasing the risk from 15 to 189%.(29) In addi-
tion, Pitsavos et al.,(15) in the second part of CARDIO 2000, showed a J-shaped association
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between alcohol intake and the risk of acute coronary syndrome (ACS) by examining 216
hospitalized diabetic patients with a first event of an ACS and 196 frequency-matched
(age–sex) diabetic controls without any clinical evidence of CHD. Findings suggest that
low alcohol consumption (<12 g/day) was associated with a 47% (odds ratio [OR] = 0.53,
95% CI = 0.28–0.97) reduction of the prevalence of ACS, whereas a higher intake (12–24
and >24 g/day) increased the prevalence by 2.7-fold (OR = 2.72, 95% CI = 1.39–5.38)
and 5.4-fold (OR = 5.44, 95% CI = 1.21–24.55), respectively.(15)

Another case control study carried out in Costa Rica, 2090 cases of a first nonfatal
acute MI and 2090 population-based controls matched by age, sex, and residence aimed to
determine whether alcohol intake and drinking patterns were associated with plasma lipids
and the risk of MI in a population with a low intake of wine. Results of this study showed
that the lowest risk of MI (OR = 0.44; 95% CI = 0.31–0.61) was observed for those
who drank on average three drinks/week (compared with lifelong abstainers), adjusted for
several confounders (i.e., smoking, history of diabetes, history of hypertension, abdominal
obesity, physical activity, income, intake of total energy, dietary fibre, saturated fat, trans
fat, and polyunsaturated fat). With respect to the frequency of consumption, researchers
have reported that the risk of MI among daily drinkers (OR = 0.64, 95% CI = 0.41–1.01)
was not significantly different (p = 0.23) from that of weekend drinkers (OR = 0.76; 95%
CI = 0.59–0.98) regardless of the amount consumed (additionally adjusted for folate and
total alcohol intake).(30)

So far, the majority of studies have been focused on men. However, evidence continues
to emerge indicating the pattern of alcohol consumption as important implications for CVD
risk in both genders. Dorn et al.(31) aimed to examine the association between volume of
alcohol intake and various drinking patterns and nonfatal MI in women aged 35–69 years.
A reduced likelihood of MI (OR = 0.67, 95% CI = 0.43–1.03) was observed between cur-
rent drinkers compared to lifelong abstainers. Furthermore, volume drinks/drinking day
and frequency were associated inversely with MI risk (p for trend < 0.001). Wine drinkers
(OR = 0.56, 95% CI = 0.33–0.96) and consumers of mixed beverage types (OR = 0.56,
95% CI = 0.31–1.01) had lower odds of MI compared to abstainers. Among current
drinkers, for alcohol volume and most patterns, similar but somewhat weaker associations
were noted than when abstainers were the reference.(31)

All of the above-mentioned studies were mostly conducted in Caucasians. Wen
et al.(32) performed a matched case control (1 case to 5 controls) analysis in Chinese
people, including 518 MI, 333 hemorrhagic stroke, and 1927 ischemic stroke cases.
The aim of this study was to evaluate the associations of selected lifestyle factors (i.e.,
alcohol, tea, and ginseng consumption; physical activity during adolescence; and weight
change from age 20 to 40) with MI and stroke. Results regarding alcohol consump-
tion revealed an inverse association with MI (OR = 0.63, 95% CI = 0.50–0.80). On
the other hand, alcohol consumption showed positive associations with hemorrhagic and
ischemic stroke (OR = 1.20, 95% CI = 0.92–1.57; OR = 1.04, 95% CI = 0.93–1.17,
respectively).(32)

Finally, in a study by Oliveira et al.(33) among participants aged ≤ 45 years, alco-
hol abstainers showed similar a effect in acute MI with those characterised by excessive
alcohol habits (>60 g/day) (i.e., OR = 2.21, 95% CI = 1.10–4.45, vs. OR = 2.17, 95%
CI = 1.11–4.25) compared to those of light alcohol intake (0.1–30 g/day). This pattern
seems to differ among participants over 45 years old, where abstainers have 30% more
odds to develop acute MI (OR = 1.30, 95% CI = 0.75–2.25) and excessive alcohol drinkers
have increased prevalence by 2.2-fold (OR = 2.23, 95% CI = 1.40–3.55) (Table 2).(33)
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Intervention Studies Evaluating the Relationship between Alcohol Intake
and CVD Risk Factors

Intervention studies regarding alcohol intake are sensitive to apply due to bioethics.
However, two studies (one among women and one among men) were conducted to assess
the effect of alcohol intake within a controlled diet scheme in CVD. Baer et al.(34) sought
to examine the effect of alcohol consumption in CVD among postmenopausal women on
blood lipids profile. Postmenopausal women were classified into three groups that con-
sumed 0 drinks/day (controls), 1 drink/day (15 g ethanol/day), and 2 drinks/day (30 g
ethanol/day) for 8 weeks as part of a controlled diet in a randomized crossover design.
Compared with concentrations after the control diet, plasma low-density lipoprotein (LDL)
cholesterol decreased from 3.45 to 3.34 mmol/L (p = 0.04) and triacylglycerols from 1.43
to 1.34 mmol/L (p = 0.05) after 15 g ethanol/day. Compared with concentrations after
the control diet, plasma high-density lipoprotein (HDL) cholesterol increased from 1.40
to 1.43 mmol/L after 15 g ethanol/day (p > 0.05) but increased to 1.48 mmol/L after
30 g ethanol/day (p = 0.02). Apolipoprotein A-I increased significantly and apolipopro-
tein B decreased significantly after 30 g ethanol/day relative to their concentrations after
the control diet.(34)

A study by Zielkens et al.(35) was planned to investigate the controversial issue of the
effect of specific alcoholic beverages. More specificically, this study aimed to determine
whether red wine may improve vascular function due to its high content of antioxidant
polyphenolic compounds, by including four interventions: (1) abstention from all alcohol
and grape products (control period); (2) 375 mL red wine (13% alcohol/vol, 2023 mg/L
polyphenols); (3) 375 mL of the same red wine, which was dealcoholized (0% alcohol/vol,
2094 mg/L polyphenols); and (4) 3 × 375-mL cans of beer (4.6% alcohol vol/vol) each
day for 4 weeks. The variation in BP was measured. Results showed that the systolic and
diastolic BP were not different between control–abstinence and dealcoholized red wine.
However, compared with control–abstinence, both red wine and beer increased awake
systolic BP (2.9 and 1.9 mmHg, respectively; p < 0.05) (Table 2).(35)

Potential Pathophysiological Mechanisms

Most world populations consume alcoholic beverages. Because alcohol may have both
protective and harmful effects on cardiovascular health, identification of the biochemical
mechanisms that could explain such paradoxical effects is necessary. The vascular endothe-
lium is the target of important mediating pathways of differential ethanol concentrations,
such as oxidative stress, lipoproteins, and insulin resistance. The endothelium is sensitive to
changes in blood flow, BP, inflammatory signs, and circulating hormones, with a capacity
to integrate hemodynamic and humoral signs and to modulate the vasomotor tone accord-
ing to the local tissue metabolic needs. Endothelial dysfunction precedes the formation of
atheromatic plaque and has a predictive value for the development of CVD.(36,37)

Harmful effects of alcohol on the cardiovascular system include congestive car-
diomyopathy, systemic hypertension, and cerebral vascular incidents.(1) Compromised
heart function is regularly seen in patients with chronic alcohol ingestion and is often
marked as cardiomegaly, reduced myocardial contractility, myocardial fibrosis, enhanced
risk of stroke and hypertension, and disruptions in the myofibrillary structure. A number
of mechanisms including oxidative damage, deposition of triacyloglycerols, altered fatty
acid extraction, decreased myofilament Ca(2+) sensitivity, and impaired protein synthesis
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294 Grigorakis et al.

have been proposed for the development of alcoholic cardiomyopathy. Several alcohol
metabolites have been identified as specific toxins of myocardial tissue, including acetalde-
hyde and fatty acid ethyl esters. Acetaldehyde directly impairs cardiac contractile function,
disrupts cardiac excitation–contraction coupling, and promotes oxidative damage and lipid
peroxidation.(38,39)

The protective effects of alcohol against CHD include the stimulation of HDL-
mediated processes such as reverse cholesterol transport and antioxidative effects. An
important property of HDL is its capacity to take up excess cholesterol from peripheral
cells and transport it to the liver for excretion and degradation to bile acids. In addition,
a range of mechanisms, such as effects on LDL, haemostasis, and endothelium-dependent
functioning of the vascular wall (vasodilation), enhance the protective role of moderate
alcohol consumption. A number of other mechanisms have been proposed, including the
effects of alcohol on blood clotting and nonalcoholic components of alcoholic beverages,
particularly in red wine and dark beer, which may have antioxidant properties due to
their polyphenolic content. Certain polyphenols, including flavonoids, which are impor-
tant component of red wine, have been shown to possess antioxidant and health beneficial
properties. This antioxidant capacity may explain why red wine may have more pro-
nounced cardioprotective effects than other alcoholic beverages. In a recent review, Lotito
and Frei(40) investigated the relation between flavonoid-rich foods and plasma antioxidant
capacity and reported increased plasma antioxidant capacity levels due to wine and beer
consumption.(40) The protective effect of red wine is strengthened by its content in antioxi-
dants and not due to its content in ethanol, even though low ethanol intake has the ability to
increase antioxidant capacity and improve insulin resistance and thus result in prevention
of subsequent hypertensive and atherosclerotic consequences.(41–43)

There is genetic and phenotypic heterogeneity in alcohol response, and despite the
apparent beneficial biochemical effects of low doses of ethanol, there is not enough clini-
cal and epidemiological evidence to allow the recommendation of alcohol consumption for
abstemious individuals. The findings highlight several of the pathways involved in alco-
hol response and consumption, such as reward, behavioural dyscontrol, and vulnerability
to stress, and demonstrate a role for these pathways during the early stages of alcohol
exposure in adolescence, especially in terms of behavioural, neurobiological, and psycho-
logical changes that occur during adolescence. Genetic variants that alter functioning of the
serotonin, endogenous opioid, and corticotrophin-releasing hormone systems are shown to
influence these changes and in some cases interacting with early experience to indicate
gene by environment interactions.(44)

Discussion

Identifying genes that may influence alcohol behaviour has been impeded by genetic
heterogeneity and the inability to control environmental factors and psychological assess-
ments and questionnaires to quantify alcohol-related phenotypes. It is therefore difficult
to design large-scale experiments in humans to verify a causal roles for genes. However,
studies in ethnically defined populations have implicated alleles of alcohol dehydrogenase,
aldehyde dehydrogenase, the GABAA receptor complex, and the serotonin 1B receptor as
contributing to variation in alcohol sensitivity.(45) Furthermore, alcohol-induced endothe-
lial damage or protection may be related to the synthesis or action of several markers
(such as nitric oxide, cortisol, endothelin-1, adhesion molecules, tumor necrosis factor
alpha, interleukin-6, C-reactive protein, and haemostatic factors), whose expression was
found consistent with the J-shaped curve between alcohol consumption and cardiovascular
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health.(37) Considering the potential for addiction in alcoholic beverage consumption and
other negative consequences of alcohol, it would be worthwhile to identify substances able
to mimic the beneficial effects of low doses of ethanol without its adverse effects.(46,47)

Alcohol Drinking and CVD

A protective alcohol-CVD hypothesis is supported by plausible biological mechanisms
attributable to ethyl alcohol. Possible nonalcoholic beneficial components in wine (espe-
cially red types) could explain the extra protection of wine, but a healthier pattern of
drinking or more favourable risk traits in wine drinkers may also be involved. Advice
regarding alcohol drinking for health needs to be individualized according to specific risks
and benefits. Controversy remains as to whether the alcohol or polyphenols contribute
more to the health benefits of regular/moderate wine consumption. The overall effect of
wine consumption on health depends upon the total amount consumed, the style, and possi-
bly the pattern of consumption. The apparent effect of wine consumption may be modified
by the non-wine diet composition of the consumer in that alcohol may comprise the pri-
mary component in consumers with high fruit, vegetable, and whole grain intakes, and
the benefits from polyphenols may become significant in diets where wine is the primary
dietary source of phytochemicals.(48,49)

On the basis of clinical and experimental data, the favourable effect of moderate intake
of alcohol arises from its action on lipids profile, haemostatic parameters, and lowering
of inflammation markers. Established effects include increased high-density lipoprotein
cholesterol and antithrombotic activity, providing plausible mechanisms for the observed
association of moderate drinking with lower risk of CHD but higher risk of hemorrhagic
stroke.(50) Red wine has been proposed to provide greater cardiovascular benefit than alco-
hol alone due to its content of additional constituents (i.e., polyphenols). Studies have
demonstrated that polyphenols might reduce atherosclerosis by inhibiting lipoprotein oxi-
dation and thrombosis independent of alcohol. It is the antioxidant and chemopreventive
properties of polyphenols and their probable role in the prevention of various diseases asso-
ciated with oxidative stress (i.e., cancer, cardiovascular, and neurodegenerative diseases)
that have assisted in the recognition of the beneficial effect of red wine.(51)

Wine or Alcohol Drinking Regarding Cardiac Health

Although the “French paradox” confirms the favourable effect of modest alcohol consump-
tion on cardiovascular risk, as observed in many epidemiological studies, the superiority of
wine over other alcoholic drinks is debatable. Many studies show that wine drinkers tend
to have a healthier lifestyle profile than consumers of beer and/or other spirits. In contrast
to moderate drinking, there is quite some evidence that incidental heavy or binge drinking
is associated with an increased cardiovascular risk. However, van de Wiel and de Lange(4)

suggested that protection or harm is related to the quantity of alcohol that we consume
rather than the content of the bottle. In addition, binge drinking (defined as consumption of
three or more alcoholic drinks within 1 to 2 hours) has deleterious health effects, whereas
light-to-moderate alcohol consumption spread over several days of the week appears to
yield most of the beneficial health effects.(52) Nevertheless, many confounding factors such
as lifestyle, diet, age, race, ethnic background, and education should be taken into account
in order to provide further evidence regarding the role of quantity, type, and frequency of
alcohol intake in inflammatory biomarkers.(53,54)

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
B
o
u
n
t
z
i
o
u
k
a
,
 
V
a
s
s
i
l
i
k
i
]
[
H
E
A
L
-
L
i
n
k
 
C
o
n
s
o
r
t
i
u
m
]
 
A
t
:
 
0
5
:
5
7
 
2
4
 
M
a
y
 
2
0
1
1



296 Grigorakis et al.

Britton and McKee support the role of the alcohol consumption pattern in the rec-
ognized beneficial effect of ethanol, rather than the amount of alcohol consumed.(55)

Moreover, important cultural differences between countries seem to influence this pattern.
For instance, in Mediterranean countries alcohol is consumed as wine with meals, whereas
in Northern countries binge drinking is much more frequent. Binge drinking indicates risk
behaviour compared to drinking wine at meals and, along with other differences in nutri-
tional habits between these countries, may also be just a proxy to explain the differences
in the incident rates of CVD.(56) Nevertheless, further research is warranted, with the hope
that careful evaluation of the dose-related effects of alcohol and alcoholic beverages on
endothelial function in both conduit and resistance vessels may provide further insight into
the balance of cardiovascular risks and benefits anticipated from the regular consumption
of alcohol.(57–59)

Conclusion

Alcohol’s effects on the cardiovascular system can be beneficial or deleterious, depend-
ing on quantity, quality, drinking pattern, and the consumer. Beneficial effects of moderate
alcohol drinking include increase in high-density lipoproteins and decreased platelet aggre-
gation and plasma fibrinogen levels. These protective effects are attributed, in part, to
phenolic secondary metabolites. Regarding the comparison between drinking wine and
other alcoholic beverages in terms of cardiovascular health, the antagonists of inflamma-
tory phospholipid mediators contained in wine (red or white) and the role of antioxidants
in reducing LDL oxidation enhance the beneficial effect of wine on the progress of
atherogenesis.(60,61) In contrast, the harmful effects of excessive drinking may induce
hypertension and hypercoagulability and reduce cerebral blood flow. Although clinical tri-
als or interventional studies are limited due to ethical issues and prospective studies are
required to evaluate causality regarding the effect of alcohol as well as the type of alcohol
consumed on cardiovascular system, it should be noted that there is no reason to recom-
mend alcohol use to those who do not drink. However, practices to direct heavy drinkers
toward becoming low or moderate drinkers are emerging.
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