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CLINICAL STUDY

Alcoholic cardiomyopathy and cardiovascular events — an

insight from the Liptov region
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Abstract: Aim: This study was conducted to study the association between alcohol consumption and cardio-
vascular events and echocardiographical parameters in 100 consumers with the average daily dose <120 g and
2120 g of alcohol per day during a 4-year follow-up.

Methods: 100 patients/heavy alcohol consumers (on average = 80 g daily), with no cardiovascular disease, di-
vided into 2 groups, underwent a baseline echocardiographic and clinical evaluation and were followed-up for
cardiovascular events, biochemical analysis and rhythm disorder for 4 years.

Results: Data regarding the dose and duration of alcohol consumption showed a low correlation and nonlin-
ear character between the duration of alcohol consumption and monitored parameters. There were no differ-
ences between the groups in the echo-parameters ejection fraction EF (p=0.43), in the diameter of left atrium
LA (p=0.51). Left chamber — LVEDD — was slightly bigger in the group with a heavier drinking pattern (p=0.09).
There were no differences in biochemical parameters between the groups. When comparing these two groups
of consumers the percentage of diabetes mellitus (p=0.283), episodes of heart failure (p=0.308), atrial fibrilla-
tion (p=0.652), cerebral vascular accident (p=0.722) and delirium (p=0.559) were not significantly different; only
2 subjects suffered from myocardial infarction during the follow-up.

Conclusion: We conclude, that no significant differences (p<0.05) between the two groups of heavy alcohol
consumers were observed in echo parameters, biochemical values and cardiovascular events (Tab. 4, Ref.

28). Full Text in PDF www.elis.sk.
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Alcohol abuse is unquestionably harmful. Compelling epi-
demiological evidence suggests that long lasting (strong) alcohol
consumption (on average >80-100 g per day) is associated with
the risk of development of alcoholic cardiomyopathy. Alcoholic
cardiomyopathy (ACMP) is a common cause of cardiomyopathies
(CMP) and the most common form of the secondary CMP (1, 2).
Phenotypically and clinically it closely resembles the idiopathic
dilated cardiomyopathy (DCMP). The disorder is linked to ongoing
excessive alcohol consumption and appears to be both dose-related
and responsive to cessation of alcohol exposure. Alcohol exposure
also increases the risk of comorbidities that can contribute to car-
diovascular disease, such as hypertension, stroke, arrhythmia and
also sudden cardiac death. Liptov region in Northern Slovakia is
known for heavy alcohol consumption — estimated consumption
13.3 litres/100 % of ethanol (attributable to a higher consumption
of spirits, not wine or beer) per year (3) and many of these patients
frequently use healthcare system facilities for that reason. In Slo-
vakia, the estimated consumption of alcohol is on average 10.3
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litres/100 % of ethanol per year (4, 5). In our first smaller survey
from 2004 (47 male consumers, 16 abstainers in the comparative
group, 54 years mean age, no medical treatment, no CV disease in
the past, 21 of these subjects were followed by a psychiatrist for
alcohol consumption), we found out significantly different echo
diameters (left ventricular end-diastolic diameter (LVEDD), ejec-
tion fraction (EF), left atrium diameter (LA), interventricular thick-
ness (IVS) and right ventricle (RV) and also some dynamic echo
parameters e.g. ventricular filling due to E/A transmitral flow, the
presence of pulmonary hypertension, presence of atrial fibrillation
between alcohol abusers and abstainers group (6).

Aim

Our aim was to study the association between an alcohol con-
sumption and the cardiovascular events and echocardiographical
parameters in a group of 100 patients during a 4-year follow-up. Pa-
tients were divided into two subgroups — one with consumer’s daily
dose <120 g of alcohol per day and the other with >120 g per day.

Patients and methods
Patients — 100 subjects — were characterized as follows: 1) the

mean age: 52.6 years £10.5, sex: 98 males (98 %), 2 females (2 %),
2) examined clinically, echocardiographically and biochemically
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during the time of enrolment — period 20072008 and followed up
for 4 years, 3) alcohol abuse (on average >80g per day for mini-
mally 10 years). A daily average dose/consumption (CDD) over 80
g (i.e. a dose consensually regarded as being able to cause the de-
velopment of alcoholic cardiomyopathy) (7) was present in all sub-
jects. Daily dose-consumption was self-reported, in some subjects
it was confirmed by a history from a family member if possible and
in some patients also by a modified CAGE-questionnaire. The av-
erage duration of alcohol consumption was 28 years +13. The total
life dose (TTLD) consumption was also calculated in all subjects.

We studied the history and documentation also for other (main-
ly CV) diseases and their treatment. Physical examination was
performed, also ECG and echocardiography (at baseline for the
main cohort). All subjects had no pre-existing known heart disease
(valvular heart disease, or CAD — coronary artery disease). Echo-
cardiography (ECHOCG) was performed on the Siemens CV 70
equipment, in the standard transthoracic approach, in the paraster-
nal long axis (PLAX) and in the apical four-chamber (A4C) projec-
tions. Echocardiographic parameters: left ventricular end-diastolic
diameter (LVEDD in mm), left ventricular ejection fraction (EF in
%), left atrial size (LA in mm). Ejection fraction was calculated by
the Teichholz formula (PLAX) and/or the Simpson‘s single-plane
formula (A4C). ECG was performed in all patients during the
follow-up. Standard blood samples were analysed for liver func-
tions: aspartat-aminotranferase (AST), gama-glutamyl transferase
(GMT), Quick-time in %, for renal function: creatinine, for lip-
ids (total cholesterol), HDL-subfraction, triacyglycerides (TAG).
We took also parameters of height (cm), weight (kg) and blood
pressure (mm/Hg) and heart rate (HR, beats per minute — BPM).

Heart failure was diagnosed by taking a history, physical ex-
amination, echocardiography and a good effect of treatment. Atrial
fibrillation was diagnosed by taking a history, physical examination
and confirmed by ECG. Any documented onset of thythm disorder
during the period of follow-up was considered as atrial fibrilla-
tion. Delirium was confirmed by a psychiatrist. Cerebral vascular
accident (CVA) or transient ischemic attack (TIA) was confirmed
by a neurologist. Hypertension (pressure over 140/90mmHg mea-
sured repeatedly or taking antihypertensive drugs) and diabetes
(hyperglycaemia — fasting glucose over 7.0 mmol/L measured
minimally twice) were diagnosed by taking a history, used treat-
ments and documentation.

Statistical methods

Data were analysed by the unpaired Student’s t-test (two-
tail) for the assessment of the variance of particular variables and
categorical binary data by the Pearson’s chi-squared statistic test
from a 2-by-2 table. The results were given as the mean + SD. The
data were processed by Excel and Gnumeric spreadsheets with a
statistical supplement and R - an environment for statistical com-
puting. The p value <0.05 was considered statistically significant.
Biological dependencies were surveyed by a correlation analysis
(simple linear regression) as the correlation coefficient (r) and the
level of correlation was compared according to Cohen (1998) -
weak correlation r{0.1-0.299}, moderate correlation r{0.3-0.5}
and strong correlation r{>0.5} (21).
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Baseline characteristics of subjects

Baseline description and characteristics of the whole cohort
of 100 subjects divided by demographics, history of drinking,
echocardiographic parameters (during enrolment) and biochemi-
cal analysis can be seen below (Tab. 1).

Baseline characteristics by risk factors in the whole cohort of
participants (hypertension, smoking, diabetes) and cardiovascular
diseases (nobody has established CHD, 1 subject had CVA/TIA in
history) is noted in Table 2.

Results

I. Patients were divided into 2 subgroups — one group with
the consumer s daily dose >120 g of ethanol per day and another
with <120 g per day to obtain valid data from 2 relatively homog-
enous groups of subjects - observing the relation between a daily
dose and monitored parameters. Our assumption was based on a
boundary dose of 120 grams due to the fact that this dose divided
consumers into 2 homogenous subgroups (also considering a sta-

Tab. 1. Baseline characteristics of the subjects — the whole cohort.

Parameter Mean SD
Demographics (n = 100)
Age [y] 52.6 10.5
Height [cm] 176.6 5.2
Weight [kg] 81 13.7
Sex 98 men 2 women
Drinking
History of drinking [y] 28 13
CDD [grams/day] 145 115
TTLD [kg] 1348 1135
ECHOCG parameters
LVEDD [mm] 54.2 7.4
EF [%] 48.2 10.7
LA [mm] 46.28 7.08
HR [beats per minute] 97.4 24
Biochemical analysis
AST [ukat/L] 1.243 1.101
GMT [pkat/L] 2.663 2426
Creatinine [pumol/L] 90.64 34.11
Quick [%)] 73.68 20.76
Cholesterole total [mmol/L] 4.68 1.33
Cholesterole-HDL [mmol/L] 1.39 0.78
TAG [mmol/L] 1.271 0.538

LVEDD - lef ventricular enddiastolic diameter, EF — ejection fraction, LA —left atrium
diameter from parasternal long axis, HR — heart rate, AST — aspartataminostrans-
ferase, GMT — gamaglutamyltranferase, HDL — high density lipoproteins, TAG —
triacylglyceroles

Tab. 2. Baseline characteristics — the whole cohort.

Frequency n (%)

Risk factors
Hypertension 48 (48)
Smoking 63 (63)
Diabetes mellitus 10 (10)
Cardiovascular disease
History of CAD/IM 0(0)

History of CVA/TIA 1(1)

CAD/IM - coronary artery disease/myocardial infarction, CVA/TIA — Cerebral vas-
cular accident/transient ischaemic attack
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tistic parameter of SD). Characteristics of subjects by the amount
of consumed alcohol are displayed in Table 3.

Between the groups, the following parameters were statistically
different: in demographics — parameter age showed that heavier
consumers over 120 g daily were a bit younger (p=0.01), with a
higher weight (p=0.008) and also a higher height (p=0.0001), in
parameters causing drinking — as expected CDD (p<0.0001), TTLD
(p<0.0001), in history of drinking a small difference was found
(p=0.07) — heavier drinkers drank for a bit shorter period. There
were no differences between the groups in the echo-parameters
ejection fraction EF (p=0.43), in the diameter of left atrium LA
(p=0.51). Left chamber — LVEDD — was slightly bigger (but not
significantly) in the group with a heavier drinking pattern (p=0.09).
Sinilarly, the parameter of heart rate HR was not significantly dif-
ferent (p=0.43). This could be explained by the tendency to sinus
tachycardia by a reduced vagal tone also in cases of the absence
of atrial fibrillation in both groups of heavy drinkers. There were
no differences in any biochemical parameters between the groups
—as displayed in Table 3, except for AST, paradoxically the level
of this enzyme was higher in the group of consumers below120
grams/daily (p=0.03).

II: Data regarding the dose and duration of alcohol consump-
tion were used for a regression analysis, which showed a low
correlation and nonlinear character between the duration of al-
cohol consumption and monitored parameters. Therefore, it was
advisable to search for a correlation between the daily or total
cumulative dose of alcohol in the whole group. Such composed
groups were retested by the Student’s t-test focused on the rela-
tion between the cumulative daily dose of ethanol and param-
eters LVEDD, LVEF and LA diameter. A probability in the cor-

Tab. 3. Characteristics — Group 1 and 2.

Tab. 4. Characteristics — Group 1 and 2.

Group <120 Group 2120
Parameter gr/d gr/d p value
% of
Risk factors
Hypertension 60.7 31.8 0.004
Smoking 58.9 68.2 0.341
Diabetes mellitus 7.1 13.6 0.283
Cardiovascular event/disease
Episode of AFIP 50 45.5 0.652
Episode of heart failure 333 23.8 0.308
CVA/TIA 7.1 9.1 0.722
CAD/IM 2 0 *)
Delirium 29.2 35 0.559

*)absolute number, not processed for a low rate
CAD/IM - coronary artery disease/myocardial infarction, CVA/TIA — Cerebral vas-
cular accident/transient ischaemic attack, AFIP — atrial fibrillation

relation between LVEDD/CDD was small (r= 0.180, p=0.071),
also in LVEDD/TTLD (1=0.166, p=0.0979) — small dependency
according to Cohen. However, the duration of drinking was not
dependent to LVEDD (1r=0.001, p=0.9889). In other parameters
(EF, LA), there was no correlation — dependency not validated -
see the following: parameter EF: EF/CDD r=0.064 (p=0.5302),
EF/Duration of drinking r=0.087 (p=0.3870), EF/TTLD r=0.081
(p=0.4203), parameter LA diameter: LA/CDD r=0.028 (p=0.7833),
LA/duration of drinking r=0.061 (p=0.5433), LA/TTLD r=0.084
(p=0.4057). The value of CDD seemed to be a more appropriate
value than TTLD, because subjects were able to remember their
daily drinking in a short history, not their TTLD in a long history.

III: When comparing these two groups of patients, the per-
centage of diabetes mellitus (p=0.283), episodes of heart failure

Group 1 consumption <120 grams/day

Group 2 consumption >120 grams/day

Mean SD Mean SD p value
Demographics
Age [y] 55.00 9.66 49.55 10.78 0.0101
Weight [kg] 77.29 11.78 85.94 14.63 0.0082
Height [cm] 173.20 3.49 181.00 3.30 0.0001
Drinking
History of drinking [y] 29 13 25 12 0.0731
CDD [grams/day] 80.07 27.25 228.63 131.82 <0.0001
TTLD [kg] 852.00 487.62 1970.00 1407.19 <0.0001
ECHOCG parameters
LVEDD [mm] 53.09 6.35 55.64 8.38 0.0981
EF [%] 48.96 9.30 47.23 12.21 0.4367
LA [mm] 45.86 6.45 46.82 7.86 0.5138
HR [beats per minute] 95 25.29 99 22.45 0.4338
Biochemical analysis
AST [ukat/L] 1.43 1.33 1.00 0.64 0.0376
GMT [pkat/L] 2.59 2.16 2.76 2.75 0.7324
Creatinine [pumol/L] 93.21 33.08 87.36 35.50 0.4016
Quick [%] 73.61 22.39 73.77 18.75 0.9679
Chol-total [mmol/L] 4.81 1.54 4.55 1.06 0.3501
Chol-HDL [mmol/L] 1.36 0.88 1.44 0.66 0.7276
TAG [mmol/L] 1.30 0.58 1.24 0.50 0.6699

CDD - cumulative daily dose of 100 % ethanol, TTLD - total life dose of 100 %ethanol, LVEDD - lef ventricular enddiastolic diameter, EF — ejection fraction, LA — left
atrium diameter from parasternal long axis, HR — heart rate, AST — aspartataminostransferase, GMT — gamaglutamyltranferase, HDL — high density lipoproteins, Chol —

cholesterole, TAG — triacylglyceroles
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(p=0.308), atrial fibrillation (p=0.652), CVA/TIA (p=0.722) and
delirium (p=0.559) were not significantly different. The incidence
of ischaemic strokes despite the absence of anticoagulant treatment
was not different. No subject had any other documented rhythm
disorder (e.g. flutter, or atrial tachycardia) except for atrial fibril-
lation what is consistent with Koskinen (22). When comparing the
aspect of hypertension — there was a difference (p=0.004) — more
events in the lower-consumption group (Tab. 4).

Discussion

Our data present that in the Liptov region, the consumption
of alcohol is higher (more than 3 litres per year, attributable to a
higher consumption of spirits, not wine or beer) than in the rest
of Slovakia. Fauchier et al (28) had a similar group of alcohol
consumers. He followed 134 patients (IDCM, ACMP), dura-
tion of follow-up was 51 months, 50 subjects were considered as
heavy drinkers — but particular data in the specific subgroup of
heavy drinkers were not available. Nicolas et al. (12) published
data, where the term TTLD was used, but he stressed the differ-
ence between TTLD and CCD; not all binge-drinkers develop
ACMP, daily intake is necessary. The same author (12) observed
60 subjects with a consumption over 100 g of ethanol daily for 10
years; in the period of 6 years there were 51 % of subjects hos-
pitalised for HF symptoms. In conformity with (13) and (14) we
confirmed that the dependence of alcohol-related damage of the
myocardium from CDD is absolutely nonlinear. Urbano-Marquez
(15) displayed that in cases of symptomatic ACMP, the duration
of alcohol intake was about 25 years, in asymptomatic cases 16
years. CDD was in symptomatic cases of ACMP about 280 grams
of ethanol daily. Lazarevic et al (16) observed consumers over 90
g/daily — he divided them into 3 groups according to the length
of consumption to 5, from 5-10 and over 10 years. The following
information was revealed — dilation of left ventricle was a very
early sign of ACMP and was followed by diastolic dysfunction/
impaired relaxation of ventricle — in conformity with our data from
2004 (6). In our group, the incidence of AFIP was 48 %, whereas
Nicolas et al (12) describes 25 %. It is possible that a higher in-
cidence of AFIP was caused by episodic/binge drinking of some
subjects. That is conformed with (19); moreover, no association
of alcohol consumption with a risk of death was found among the
subjects with atrial fibrillation (20). Kloner and Rezkalla (9) and
Castelnuovo (18) observed drinkers only with protective doses of
alcohol (mild/moderate drinking; 1-7 drinks per week). In addi-
tion, the subjects changed their drinking habits (in contrast with our
subjects), so no comparison could be achieved. Evaluation of the
levels of HDL lipids seems to be questionable, because favourable
effect of lipids HDL is blunted by a high consumption in both our
groups. Moreover, the association between alcohol and HDL-C
is modified by a genotype (10, 26). No subject in our survey had
another documented rhythm disorder (e.g. flutter, or atrial tachy-
cardia) than atrial fibrillation that was consistent with Koskinen
(22). Heavy drinkers should have a higher blood pressure/incidence
of hypertension in contrast with moderate drinkers (7, 17). This
was not confirmed in our study. A bit higher rate of heart failure
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episodes was in the group with a lower alcohol consumption <120
g/day. It is likely due to more cases of hypertension. In accordance
with Bryson's data (26), alcohol consumption appears to have a
more complex relationship with episodes of heart failure, there is
no linear dependence. Nonetheless, a strong contribution of hyper-
tension and atrial fibrillation as risk factors for strokes must be con-
sidered, especially in the background of heavy drinking (23, 27).

Limitations

Limitations of this study must be considered. Alcohol intake
was self-reported, family-member confirmed, not all subjects were
addressed by a short questionnaire (CAGE). We had incomplete
information on the pattern drinking in all subjects in cohort and
therefore we could not examine the potential effects of binge
drinking (11, 12). The outcomes might also have been affected by
a pattern of drinking. Another weakness of studies was the hetero-
geneity of the groups. In our study, there was the vast majority of
men (98 %) and no clear suggestions about the situation in women.
It is necessary to consider also changes in LVEDD, EF, valvular
flows during a day period. Alcohol has different sudden, mid-time,
total/long time effect, so in the context of CDD, the drinking pat-
tern must be considered. The knowledge of delirium and also hy-
pertension was only yes/no; no exact numbered values. The data
about social status were not available, the data were in some cases
unreliable and incomplete. Another limitation was the absence of
appropriate comparison group, as we published previously (2004)
(6). Underreporting by heavy drinkers is another possible source
of bias (25). We have knowledge about a type of beverage (beer,
wine, liquor), but due to small number groups computing valid
data was impossible — although most evidence suggested beer
and spirits, not wine. We did not evaluate any other medication
(mainly in subjects with heart failure) except for antihypertensive
drugs. Finally, 4 years is probably a too short period to collect
morbidity/mortality data, the number of events may be too low to
demonstrate differences between two groups. Last, but not least,
we miss a large, multicentric study, in which one group are con-
sumers, another group are abstainers — but there may be a lot of
ethical, behavioral and logistic problems. Nevertheless, only this
will give correct answers to all questions about drinking alcohol.

Conclusion

The fact, that alcohol consumers and abstainers are “echocar-
diographically different”, was observed and published in our paper
in 2008 (6). In our current 4-year study we present that accord-
ing to statistics monitored echocardiograhic parameters (LVEF,
LVEDD, LA) were not significantly (p<0.05) different between
the group of alcohol consumers under 120 g and over 120 g per
day. As another result in our prospective 4-year follow-up study
of alcohol consumers, we found out the fact that when comparing
both groups of patients according to CDD, the percentage of HF
episodes was not significantly different (33 vs 24 %, p=0.308),
similarly, the incidence of delirium (29 vs 35 %, p=0.559). The
percentage of AFiP episodes was paradoxically higher in the group
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with the lower consumption (50 vs 45.5 %, p=0.652), which,
however, did not cause a higher incidence of ischemic strokes be-
tween the groups (p=0.722) despite the absence of anticoagulant
treatment. Notably, 8% of subjects died, by contrast, not due to
CV reasons (2 sudden deaths, not excluded fatal arrhythmia), but
mostly of cirrhosis/bleeding.

Furthermore, we found out also the following interesting fact:
only 2 % of the followed-up subjects suffered from a non-fatal
myocardial infarction (MI) during the observation — both cases of
MI were in the group with the lower alcohol consumption <120 g/
day. No cardiac ischemic events were observed in the high intake
group. These results suggested that the protective alcohol effect
for ischemic cardiac event is present not only in a weak protective
drinking (24), but also in heavy drinking.
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