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Observational studies have attributed a protective ef-
fect to alcohol consumption on the development of atheros-
clerosis and cardiovascular morbidity and mortality. Alco-
hol intake in the amount of one to two drinks per day results
in an estimated 20-40% reduction in cardiovascular events.
An additional protective effect, according to major cohort
studies, has been attributed to wine, probably due to antio-
xidant effects and platelet antiaggregation agents. On the
other hand, the influence of different patterns of alcohol
consumption and environmental factors may explain a
great part of the additional effect of wine. Protection may be
mediated by modulation of other risk factors, because alco-
holincreases HDL-C, produces a biphasic response on blo-
od pressure, and modulates the endothelial function, while
it neither increases body weight nor impairs glucose-insulin
homeostasis. Alcohol may also have a direct effect on athe-
rogenesis. Despite these favorable effects, the current evi-
dence is not enough to justify prescribing alcohol to prevent
cardiovascular disease.

Inrecent years, theideathat regular a coholic beverage
consumption protects against cardiovascular diseases has
been spread. Physicians, and moreparticularly cardiologists,
arefrequently asked about theveracity of thisstatement.

Thecardiovascular diseasesresulting from atheroscle-
rosisareachdlengeduetotheir epidemiological importance
and the multifactorial featuresinvolved in their genesis.
Many risk factorsof atherosclerosishavebeen clearly iden-
tified, and some, such ashypertension !, dydipidemia?, and
diabetes mellitus®, are amenableto effectiveinterventions.
Theintensity of theassociation of other risk factors, howe-
ver, hasnot been clearly established. Theeffect of acoholic
beverage consumption on the incidence of atherothrom-
botic diseasesisaparticular case among them. Thisisdue
not only to theintensity of theeffect but alsoto theinterac-
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tionwithother risk factorsmakingit difficulttograspthe
real impact, beit beneficial or deleterious.

The habit of a coholic beverage consumption iswi-
despread and accepted in most countries. Ethanol available
indifferent formsandits pattern of consumptioniswidely
variedin population groups. Despitemethodol ogical diffi-
cultiesin quantifying and classifying theamount of acohol
ingested and on the basis of apopulation study carried out
in Porto Alegre?, itisestimated that approximately 15% of
the population have al coholic beverage consumption
above 30mg/day. In addition, it issuggested that therate of
abusersisproportional to thetotal consumption of the po-
pulation®. Itisworth noting that abstainersand social con-
sumers comprise three quarters of the population. In this
latter group of individual s, understanding theinterrel ations
between alcohol consumption and health may have a
greater epidemiological impact.

Protection provided by alcohol consumption— Severd
popul ation-based studies %8 suggest that moderate con-
sumption of alcoholic beverages protectsagainst coronary
artery disease and cardiovascular disease.

Inregardto cerebral strokes, aprobably protectiveef-
fect against ischemic eventsexists®, but theeffect on he-
morrhagic eventsisinconsi stent °1t,

Despite the presumabl e benefit provided by a coholic
beverage consumption on theincidence of cardiovascular
disease, the sequel ae of acohol intakeareamong the20 ma-
jor causesof lossof disability-adjusted lifeyears®. In addi-
tion, alcohol consumption increases mortality dueto neo-
plastic diseases, diseasesof thedigestivetract, and external
causes 13,14_

An overview assessment in most of the countries
wherethe subject hasbeen studied showsthat mortality is
still lower among those with moderate al cohol consump-
tion, mainly in populationswith ahigher cardiovascular
risk 4, (fig. 1) and in secondary prevention in patients
suffering frommyocardial infarction **. Onthe other hand,
heavy consumption of alcoholic beverages (more than 3
drinksaday) may be associated with anincreasein mor-
tality among men who have already experienced myo-
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Fig. 1- Mortality curvefor different causes and al cohol consumption. (Adaptation
from Thun. N Engl JMed 1997; 337: 1705).

cardid infarction®.

Summarizing, evidence exists suggesting that con-
sumption of 1-2 drinksof acoholic beverages per day cau-
sesa20-40% reductionin cardiovascul ar eventsascompa-
redwith that of abstainers, and aprogressiveincreaseindi-
seases attributed to consumption of higher levelsof a cohol
is observed.

Controversies about the benefits of alcohol
consumption

Types of beverages — Some studiessuggest agreater
reduction in cardiovascular mortality among wine consu-
mers, aswell asfewer hospitalizationsdueto coronary arte-
ry disease” and areduced incidence of cerebral strokes?®
among theseindividuals. In addition, moderate wine con-
sumption seemsnot to beassociated withanincreaseinthe
risk of cancer of the upper digestivetract, unlike beer and
distilled spirits®.

The hypothesis of the additional protective effect of
wineismainly based on two types of evidence. Studies
wherealcohol consumption and clinical eventswere mea-
sured asmeansor popul ation ratios, usually called ecologi-
cal studies*#, showed areduced incidence of coronary
eventsin populationswith arelatively high consumption of
saturated fat concomitantly with high alcohol intake, mainly
in the form of wine. This phenomenon isknown asthe
French paradox. Thistypeof evidence, despitetheconsis-
tent resultsin the mentioned studies, makesimpossiblethe
identification of thedirect rel ation between exposuretofac-
torsof interest —consumption of alcohol and saturated fat—
and occurrence of clinical events among the populations
studied. The second type of evidence is the experiment
showing the biological effects of flavonoids and polyphe-
nols present in wine?, which are mechanisms supposedly
responsiblefor the reduction of thromboembolic events?,
Recently, a French cohort study * showed that the reduc-
tion of total and cardiovascular mortality wasmore prono-
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unced (30-40% reduction in therisk) inthoseindividuas
with regular and exclusivewineconsumption. Thisiscon-
sistent evidence even though it has not been corrected for
theother potential factorspresent in wine consumers, who
comprisemost of the population.

Environmental factors— Rimmetal & reviewing ecolo-
gical, cohort and case-control studies, reported that not only
wine, but also beer and distilled spiritsmay haveamoreint-
ense protectiveeffect in certain popul ations. These effects
arethought to be associated with thetype of beveragemost
usedintheregions. Thesefindingssuggest that maybeitis
not the type of the beverage but the social and demogra
phic, cultural, or even alimentary features® associated with
alcohol consumptionthat arethereal protectorsagainst car-
diovascular disease. Wannametheeand Shaper % compared
the protective effect of different typesof alcoholic bevera-
gesinacertain population andidentified that agreat part of
theadditional benefit attributed to wine could beexplained
by alower prevaenceof other risk factors, suchassmoking,
obesity, and sedentary lifestyle. Theimportanceof thediet
has also been shown in Lyon Diet Heart Study % of se-
condary prevention, wheretheuse of aMediterranean diet
managed to reducetheincidenceof new infarctionsby ap-
proximately 70%. Therefore, themoderate consumption of
alcoholic beveragestypical of acertain society couldbean
indication of healthy behavior and not areal protective
mechanism.

Wemay al so consider that part of theincreasedriskin
absteinersmay correspond toindividua swho stopped drin-
king because they wereill. Thisissue was assessed in se-
vera studies®°428 whichdid not significantly changethe
original estimates. Ontheother hand, areductionfroman
excessive al coholic consumption to a moderate regular
consumption, potentially associated withahealthier lifes-
tyle,ismoredifficult to quantify.

Patterns of consumption — Even though |aboratory
evidence supportsthe protective effect of wine, other fin-
dingssuggest that not thetype of alcoholic beveragebut its
form of consumption modifiescardiovascular risk. Studies
suggest that alcoholic beverage consumption in an exces-
siveand sporadic manner isassociated with cardiac arrhyth-
mias® and with ahigher incidenceof cerebral strokes*and
of acute coronary artery events®, which are not supported
by another study *2. However, in most studies, alcohol con-
sumption is measured through questions about the mean
consumption, limiting therecognition of theeffectsrelated
totheformsof consumption on cardiovascular disease. On
theother hand, thedrinking pattern may vary withthetype
of alcoholic beverage, and amoderate and regular con-
sumptionisusually observed in wine consumers33,

Another significant issuein regard to the pattern of
consumption isthat the usual consumption reported by
European studiesissubstantially higher thanthat reported
by American studies. One could speculate that the same
mean al coholicintake may correspond to apattern of con-
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sumption considered moderate/regular in studies with
greater consumptions, but may correspond to a pattern of
occasional and i solated consumption of greater amountsin
populationswith ausually lower consumption.

Temporal bias — Recently, anew hypothesishasbeen
formulated by Law and Wald *inan attempt to explainthe
French paradox. They showed that cholesterol levelsand
ischemic events correl ate with the consumption of satura
ted fat from past decades (which correspondsto thetime
necessary for the devel opment of atherosclerotic disease).
They also showed that the disproportion between level sof
cholesterol and ischemic eventsusually attributed to wine
consumption isdueto the recent increasein the saturated
fatintakein Mediterranean countries.

Effects of alcohol on cardiovascular risk
factors

Lipoproteins — Changein lipoproteinsis the most
often described mechanism mediating cardiovascul ar pro-
tection associated with a cohol intake. Population-based
evidenceshowshigher levelsof HDL-Cinindividuasdrin-
king alcohalic beverages®=¢. However, only 50% of thepro-
tectiveeffect may beexplained by anincreasein HDL-C?Z,

Alcohol affectsthe metabolism of lipoproteinsin dif-
ferent phases. Regular consumption may be associated wi-
thanincreaseinthesynthesisof lipoproteins®, areduction
inthe degradation of HDL-C, and ahigher hepatic metabo-
lismof LDL-C®. Inthepostprandial period, a cohol accoun-
tsfor an additional increaseinthe serumlevel sof triglyceri-
deswithinhibition of the oxidation of freefatty acids®. It
also modifiesthe dynamicsand the metabolism of thelipo-
proteinsof HDL-C3¢. Thehigher amount of lipidsaggrega
ted to lipoproteins with a cohol consumption in the post-
prandial period may result in increased tissue removal
through an increase in the mobilization of cholesterol es-
thersand triglycerides®=,

Itisworth emphasizing that in individual swith coro-
nary heart disease, postprandial increased serumlevels of
triglyceridesare higher and more prolonged®. Anincrease
inserumlevelsof triglyceridesand anincreaseinfreefatty
acidsareassociated with areductionin endothelia vasodi-
lationin healthy “ and insulin-resistant “2individuals.

Inflammation and endothelial dysfunction — An
excessive consumption of alcoholic beverages haslong
been associated with areduction in immunity probably
because of alower activity of leukocytesand cytokines. On
thebasisof [aboratory experiments, a cohol hasbeen shown
to also affect vascul ar reactivity. Ethanol may reduce vaso-
dilation mediated by endotheliuminrat mesenteric capilla-
ries®. Ontheother hand, in humansthe acute vasodilating
effect of alcohol isassociated with areductionin peripheral
resistance*. The hemodynamic effectsof winemay bese-
condary to antioxidant effects*“¢, induction of thesythesis
of nitricoxide*, and endothelium-mediated vasodilation *,
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inadditiontoitseffectson platelet aggregation*, andplas-
minogen activation“*%, Experimental modelshaveshownan
inhibitioninformation of atherosclerotic plagueswith admi-
nistration of wine or its nonal coholic componentss. Even
though tempting, these clinical effectshave only been de-
monstrated in small sampleswith no representation of itspo-
tentia clinical relevancein population studies.

Hypertension — Excessive alcohol consumption has
been associated with systemic hypertension. On the basis
of prospective studies, adirect causal relation has been
suggested, and a higher incidence of elevated blood pres-
surelevel shasbeen showninindividual swho drink exces-
sively 2% and in al coholic hypertensive patients, whose
pressure levels decrease when they undergo reductionin
alcohol intake®.

Generally, the consumption of 1-2 drinks per day for
men and half of thisamount for women is not associated
withasignificant increasein blood pressure level $52-545657
and some studies even show lower pressurelevelsinthese
individual 52557,

Another not well understood phenomenonisthedis-
sociation between acute vasodilating effectswith isolated
alcohol administration*4! anditschronic hemodynamic ef-
fects. I solated a cohol consumption may causean acutere-
duction in blood pressure with a possible dose-dependent
rebounding aftereffect in healthy individual s®2 and reduc-
tionintheusual circadian variationin hypertensive obese
individuals, when alcohol isingested at lunch %, Thisme-
chanism may hel p understanding the higher blood pressure
level sbetween 13 and 24 hourséfter thelast a coholicintake
observedin apopulation study %. Sympathetic modul ation,
cortisol, therenin-angiotensin system, and endothelial acti-
vity aremechanismspotentially implicated inthese effects.
Changesin these different homeostatic mechanisms may
beanother link between a cohol effectsand cardiovascul ar
disease.

Smoking — Smoking isone of the changeablefactors
that most increase the absolute risk of cardiovascular
events®. A positive association between smoking and the
amount of alcohol intakeisalso observed %%, Therefore, we
can specul ate that the protective effects of regular a cohol
intake may be minimized by therisk associated withanin-
creaseinsmoking.

However, inaFinnish study ® with alimited number of
cardiovascular eventsanalyzed, the authors observed that
the protective effect associated with alcohol consumption
was limited to smokers. This may be explained by the hi-
ghest absol uterisk in smokers, whichincreasesthe poten-
tial benefitsof protectivefactors.

Obesity — Moderateregular a cohol consumptionisnot
associated with anincreaseintheincidenceof obesity %6899,
and aspecific protectiveeffect against central obesity may
exist in obesewineconsumers™.

Inacrossover experiment ™, moderatewineconsump-
tion (270mL/day) changed neither theweight nor the meta-
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Table I - Relative changes in the levels of risk factors associated with alcohol consumption (g/day) in different studies (absolute values in absteiners
as reference)
Abstainers 0-0,5 0,5-1 1,0-2,0 8,0-16,0 16,0-24,0 24-32 >32 >100

HDL-C

Gordon®® 1 1,02 1,08 1,13 1,17 1,26

Mantt&riss 1 1,01 1,02 1,07 1,12

Savolainen® 1 1 1,12

Blood pressure

Gordon®” 1 0,99 1,01 1,02 1,02 1,03
Smoking (%)

Gordon®” 1 1,22 1,35 1,6 1,7 1,9

Mantt&riss 1 1,3 1,6 1,8 2,4
Weight

Gordon®® 1 0,98 0,97 0,97 1 1,01
Glycemia

Gordon®” 1 0,97 0,99 0,99 0,98 0,98

Lazarus™ 1 0,99 0,99 1,01
Diabetes (%)

Rimm?” 1 1,2 0,92 0,93 0,95 0,7

Stampfer™ 1 0,8 0,8 0,6

Carotid thickening
Kiechl® 1 0,8 0,4 2,2

bolic substrate of individuals. Another study ™2, using indi-
rect cal orimetry, showed an expenditure of approximately
20% of theenergy presentinal cohol inthermogenesisindu-
ced by acohol, adding to the evidencethat the cal oric com-
ponent of & cohol isnot usedin maintai ning body weight 7,

Diabetes mellitus and insulin resistance — Moderate
alcohol consumptionisassociated, insomestudies, withalo-
wer incidenceof diabetesmdlitus® ™, hyperinsulinemia™”,
and insulin resistance ™. V asodil ation caused by al cohol
may provide an increasein peripheral glucose uptakein
these states of reduction in peripheral homeostasis of glu-
coseandinsulin®,

Just onesinglestudy 8 showed worseninginthemeta-
boliccontrol of diabetic patients, whichwasnormalizedina
short period of abstinence, but theseindividual susedamean
of 4 drinks of acoholic beverages per day. However, acute
moderate a cohol consumption does not causeasignificant
clinical worsening of themetabolic control 828,

Independently from the direct effect of alcohol con-
sumption on the metabolism of glucose and insulin, the
protective effect on coronary heart disease in type |
diabetic patientsisat |east similar to that in nondiabetic
individual s®.

Atherogenesis — Even considering theindividual ef-
fect on risk factorsin apopulation with high alcohol con-
sumption , an association between al cohol intakeand the
degree of carotid thickening has been observed. Conside-
ring that theresultsof thisstudy were controlled astowei-
ght, social activity, blood pressure, triglycerides, fibrinogen,
glycemig LDL-C,andHDL-C, it wassuggested that a cohol
might haveadirect effect onthe devel opment of atheroscle-

174

rotic disease, with amaximum protective effect when con-
sumption was between 1 and 50g/day of alcohol. Therisk
wasincreased with amean consumption above 200g/day
(tablel). Another study & on usually lower alcohol con-
sumption (approximately onedrink per day) hasnot shown
the same protective association.

Conclusion

Comprehension of theinnumerabl e effectsof a coho-
lic beverageintake, awidespread habit among us, on risk
factorsand cardiovascul ar diseaseitself isfundamental for
developing strategiesand interventionsaiming at reducing
morbidity and mortality.

Regular alcohol intakeisclearly associated withare-
duction in cardiovascular events. The significance of this
benefit, however, may havediverseclinica implicationsde-
pending on other factors present, which may partially ac-
count for the effectsattributed to a cohol . Regular alcoholic
beverage consumers, mainly at middle age and with other
risk factorsfor cardiovascular diseases, seem to be more
protected against these diseases.

Eventhough the protective effects of a cohol consump-
tionarepotentialy real and direct, recommendationfor there-
gular useof acohol should be based on clinical experiments
we lack randomized clinical trials confirming the benefits
showninobservational studies. Weshould alsotakeinto con-
Sderationpotential individua and social riskssecondary tothe
deleterious effects of widespread al coholic beverage con-
sumption. Decisionsin individual cases should be based on
reasoning and common sense, considering that weredly do
not know theactual effectivenessof acohol consumptionasa
protectivefactor against cardiovascular diseases.
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