
Alcoholic cardiomyopathy

Gonzalo Guzzo-Merello, Marta Cobo-Marcos, Maria Gallego-Delgado, Pablo Garcia-Pavia

Gonzalo Guzzo-Merello, Marta Cobo-Marcos, Maria Gallego-
Delgado, Pablo Garcia-Pavia, Heart Failure and Inherited Car-
diac Diseases Unit, Department of Cardiology, Hospital Univer-
sitario Puerta de Hierro, 28222 Madrid, Spain
Author contributions: Guzzo-Merello G reviewed the literature, 
interpreted the data, and wrote the manuscript; Cobo-Marcos M, 
and Gallego-Delgado M interpreted the data and contributed to 
the writing of the manuscript; Garcia-Pavia P was involved in the 
drafting of the manuscript and revising it critically for important 
intellectual content; Guzzo-Merello G and Garcia-Pavia P are 
responsible for the overall content and take responsibility for the 
final submission.
Supported by The Spanish Ministry of Health, No. PI11/0699 
and RD12/0042/0066
Correspondence to: Pablo Garcia-Pavia, MD, PhD, Depart-
ment of Cardiology, Hospital Universitario Puerta de Hierro, 
Manuel de Falla, 2. Majadahonda, 28222 Madrid,  
Spain. pablogpavia@yahoo.es
Telephone: +34-911-917297    Fax: +34-911-917718
Received: December 28, 2013  Revised: May 15, 2014
Accepted: May 28, 2014
Published online: August 26, 2014

Abstract
Alcohol is the most frequently consumed toxic sub-
stance in the world. Low to moderate daily intake of 
alcohol has been shown to have beneficial effects on 
the cardiovascular system. In contrast, exposure to 
high levels of alcohol for a long period could lead to 
progressive cardiac dysfunction and heart failure. Car-
diac dysfunction associated with chronic and excessive 
alcohol intake is a specific cardiac disease known as 
alcoholic cardiomyopathy (ACM). In spite of its clinical 
importance, data on ACM and how alcohol damages 
the heart are limited. In this review, we evaluate avail-
able evidence linking excessive alcohol consumption 
with heart failure and dilated cardiomyopathy. Addition-
ally, we discuss the clinical presentation, prognosis and 
treatment of ACM.
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Core tip: Cardiac dysfunction associated with exces-
sive alcohol intake is a specific cardiac disease known 
as alcoholic cardiomyopathy. In spite of its clinical im-
portance, data on alcoholic cardiomyopathy and how 
alcohol damages the heart are limited. In this review, 
we evaluate available evidence linking excessive alcohol 
consumption with heart failure and dilated cardiomyop-
athy. Additionally, we discuss the clinical presentation, 
prognosis and treatment of alcoholic cardiomyopathy.
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INTRODUCTION
Daily consumption of  low to moderate amounts of  alco-
hol has beneficial effects on cardiovascular health among 
both ischemic and non-ischemic patients[1-3]. In contrast, 
chronic and excessive alcohol consumption could lead to 
progressive cardiac dysfunction and heart failure (HF)[3].

HF is most frequently related to the presence of  ar-
terial hypertension and ischemic cardiomyopathy[4,5]. In 
younger individuals, however, where HF is less prevalent, 
a heterogeneous group of  cardiac diseases, collectively 
known as cardiomyopathies, represent the leading cause 
of  HF and heart transplant in the world[6]. Among car-
diomyopathies, the variety that most often leads to HF 
and the first cause of  heart transplant among young 
patients is dilated cardiomyopathy (DCM)[6]. DCM is 
defined as left ventricular systolic dysfunction and dilata-
tion, which may or may not be associated with a similar 
right ventricular dysfunction. Excessive alcohol consump-
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tion is prominent among the multiple aetiologies causing 
DCM and has been considered the major cause of  non-
ischemic DCM in Western countries[7-12]. 

Despite the key clinical importance of  alcohol as a 
cause of  DCM, relatively few studies have investigated 
the effects of  alcohol on the heart and the clinical charac-
teristics of  DCM caused by excessive alcohol consump-
tion (known as alcoholic cardiomyopathy). Moreover, 
conflicting results are available regarding several factors 
related to alcoholic cardiomyopathy (ACM), such as the 
precise amount of  alcohol necessary to cause the disease, 
whether the long-term prognosis of  ACM is similar to 
that of  other forms of  DCM, or whether complete alco-
hol abstinence is necessary to improve clinical outcomes.

In this review, we evaluate the available evidence link-
ing alcohol consumption with HF and DCM. We also 
discuss the clinical presentation, prognosis and treatment 
of  ACM.

HISTORICAL PERSPECTIVE
The depressing effect of  alcohol on the heart has been 
known for some time. Indeed, the first account of  the 
possible harmful effects of  alcohol specifically on heart 
muscle was reported in the latter half  of  the 19th century. 
Expressions referring to “the heart of  a wine drinker in 
Tubingen” and particularly a “Munich beer heart” were 
used and known in Germany during this time[13]. 

Bollinger, a pathologist in Munich in the late 19th cen-
tury, was perhaps the first to suspect a possible link be-
tween excessive alcohol consumption and sudden death 
in young individuals, an occurrence that alarmed public 
opinion at the time. The diagnosis of  the source of  those 
deaths was found after performing autopsies and dis-
covering the characteristic left ventricular dilatation and 
hypertrophy. The findings that led Bollinger to establish 
a causal relationship between alcohol consumption and 
these structural abnormalities were both of  a clinical and 
an epidemiological nature. Thus, he identified that the 
incidence of  alcohol-related DCM was much higher in 
Munich, where alcohol intake was greater, than in other 
German cities. Indeed, he found 42 cases of  ACM from 
among 1500 autopsies performed in Munich, contrast-
ing with a single case in Berlin from 809 hearts analysed. 
Also, he observed that these individuals often presented 
co-morbidities closely associated with alcohol consump-
tion, including delirium tremens and cirrhosis of  the liver, 
and that 22 of  the 42 deceased individuals were regular 
patrons of  beer houses in Munich, where they could 
drink from 6 to 12 L of  beer per day[13]. 

Later, in 1902, William McKenzie, in his treatise on 
arterial and venous pulse and heart movements, described 
the existence of  individuals who, in association with alco-
hol consumption, developed an accelerated heart pulse or 
swelling and engorgement of  the veins, and according to 
his experience they had a poor prognosis with progres-
sive heart failure. In their autopsies, he described finding 
dilated cavities of  the heart and fatty degeneration of  the 
ventricular walls[14].

Since those initial descriptions, reports on several iso-
lated cases or in small series of  patients with HF due to 
DCM and high alcohol intake have been published[15-17]. 
Some of  these papers have also described the recovery 
of  LVEF in many subjects after a period of  alcohol with-
drawal[15-17].

DEFINITION OF ALCOHOLIC 
CARDIOMYOPATHY
At present ACM is considered a specific disease both by 
the European Society of  Cardiology (ESC) and by the 
American Heart Association (AHA)[18,19]. In the ESC 
consensus document on the classification of  cardiomy-
opathies, ACM is classified among the acquired forms of  
DCM[19].

The diagnosis of  ACM is usually one of  exclusion 
in a patient with DCM with no identified cause and a 
long history of  heavy alcohol abuse. According to most 
studies, the alcohol consumption required to establish a 
diagnosis of  ACM is over 80 g per day during at least 5 
years[9-12].

AMOUNT OF ALCOHOL REQUIRED TO 
PRODUCE ACM
Data on the amount of  alcohol consumption required to 
cause ACM are limited and controversial.

The first study, which specifically focused on the 
amount of  alcohol necessary to cause ACM, was con-
ducted by Koide et al[20] in 1975. The authors examined 
the prevalence of  cardiomegaly by means of  chest x-rays 
and related it to alcohol consumption among a con-
secutive series of  Japanese males of  working age. They 
found that 2 of  the 6 individuals (33%) whose alcohol 
consumption exceeded 125 mL/d had cardiomegaly. In 
contrast, an enlarged heart was found in only 1 of  25 
subjects with moderate consumption (4%), in 6 of  105 
very mild consumers (5.7%), and in 4.5% of  non-drink-
ing individuals. 

A second set of  studies that are quoted when ad-
dressing this topic are those conducted in individuals 
who started an alcohol withdrawal program[21-24]. In these 
studies, the authors estimated the amount and chronicity 
of  alcohol intake and subsequently related the figures to 
a number of  echocardiographic measurements and pa-
rameters. Although all of  the studies reported an increase 
in left ventricular mass and volume, it cannot generally be 
stated that they provided the alcohol consumption dos-
age required to cause ACM.

Askanas et al[21] found a significant increase in the 
myocardial mass and of  the pre-ejection periods in drink-
ers of  over 12 oz of  whisky (approximately 120 g of  
alcohol) compared to a control group of  non-drinkers. 
However, no differences were found in these parameters 
between the sub-group of  individuals who had been drink-
ing for 5 to 14 years and the sub-group of  individuals who 
had a drinking history of  over 15 years. Kino et al[22] found 

August 26, 2014|Volume 6|Issue 8|WJC|www.wjgnet.com

Guzzo-Merello G et al . Alcoholic cardiomyopathy

772



increased ventricular thickness when consumption ex-
ceeded 75 mL/d (60 g) of  ethanol, and the increase was 
higher among those subjects who consumed over 125 
mL/d (100 g), without specifying the duration of  con-
sumption. In another study on this topic, Lazarević et al[23] 
divided a cohort of  89 asymptomatic individuals whose 
consumption exceeded 80 g/d (8 standard units) into 3 
groups according to the duration of  their alcohol abuse. 
Subjects with a shorter period of  alcohol abuse, from 5 
to 10 years, had a significant increase in left ventricular 
diameter and volume compared to the control group. 
However, a systolic impairment was not found as the 
years of  alcoholic abuse continued.

Unfortunately Lazarević et al[23], as in most of  these 
studies, systematically excluded patients with a history 
of  heart disease or with HF symptoms. It is therefore 
possible that most of  these studies may have also consis-
tently omitted most alcohol abusers in whom alcohol had 
already caused significant ventricular dysfunction. 

One of  the exceptions in these accounts is the study 
conducted by Urbano-Márquez et al[24], in which 46 asymp-
tomatic alcohol abusers who were beginning an alcohol 
withdrawal program were studied together with 6 alco-
holics identified at the emergency department due to HF 
symptoms. This is the only study describing the existence 
of  a direct linear relationship between accumulated alcohol 
consumption throughout life and left ventricular mass (r = 
0.42), fractional shortening (r = 0.35), and ejection fraction 
(r = 0.46) (all P < 0.001). A large number of  studies, how-
ever, never reproduced this relationship, and it has been 
suggested that this relationship could correspond to the 
existence of  a threshold dose above which the risk of  suf-
fering this disease increases[25]. Kupari et al[25], after review-
ing the research by Urbano-Márquez, suggested a lifetime 
cumulative cut-off  dose of  alcohol of  20 kg/kg of  weight. 
Actually, in the research by Urbano-Márquez et al[24], slight 
dysfunction of  the left ventricle had already appeared due 
to cumulative doses of  10 kg of  alcohol per kg of  weight. 

Finally, it should be noted that a large majority of  
studies on the long-term prognosis of  ACM used the 
cut-off  point of  80 g/d for a minimum of  5 years to 
consider alcohol as the cause of  DCM. Although this 

figure may be sufficient to cause the structural alterations 
described above, we must stress that this value is arbitrary 
and is not based on robust experimental or epidemiologi-
cal data; also, the average consumption of  the individuals 
included in the research was always much greater[9-12] . 

Additionally, the accepted ACM definition does not 
take into account a patient’s sex or body mass index 
(BMI). As women typically have a lower BMI than men, 
a similar amount of  alcohol would reach a woman’s heart 
after consuming smaller quantities of  alcohol.

EPIDEMIOLOGY OF ALCOHOLIC 
CARDIOMYOPATHY
For many decades, ACM has been considered one of  the 
main causes of  left ventricular dysfunction in developed 
countries. Specifically in the United States, ACM was 
declared the leading cause of  non-ischemic DCM[7]; a 
fact related to the high consumption of  alcoholic bever-
ages worldwide, which is particularly elevated in Western 
countries[26] .

Studies that have assessed the prevalence of  ACM 
among IDCM patients have found high alcohol con-
sumption in 3.8% to 47% of  DCM patients. The lowest 
prevalence of  ACM among DCM (3.8%) was obtained 
from a series of  673 patients admitted to hospital con-
secutively due to HF in the state of  Maryland[27]. This 
study included not only DCM, but also all causes of  left 
ventricular dysfunction, including hypertensive heart dis-
ease, ischemic cardiomyopathy and heart valve disease. 
Furthermore, the inclusion criteria for ACM were very 
strict and required a minimum consumption of  8 oz of  
alcohol (200 g or 20 standard units) each day for over 6 
mo. In contrast, European studies focusing on the preva-
lence of  ACM included only subjects diagnosed with 
DCM and applied the consumption threshold of  80 g/d 
for ≥ 5 years, finding an ACM prevalence of  23%-47% 
among idiopathic DCM patients[9-12] (Figure 1).

Finally, it should be noted that McKenna and co-
workers, in one of  the most frequently cited papers in 
the ACM field, reported an incidence of  40% in 100 in-
dividuals suffering from idiopathic DCM, but in this case 
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Figure 1  Prevalence of alcoholic cardiomyopathy 
among idiopathic dilated cardiomyopathy series. ACM: 
Alcoholic cardiomyopathy; IDCM: Idiopathic dilated cardio-
myopathy.
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the measurement of  a number of  haemodynamic param-
eters and, in some cases, echocardiographic parameters. 
Generally, following alcohol intake, healthy, non-drinking 
individuals showed an increase in cardiac output due to 
a decline in peripheral arterial resistance and an increase 
in cardiac frequency[31]. However, during the time that 
these haemodynamic changes appeared, some research-
ers identified a possible decrease in the ejection fraction 
and other parameters related to systolic function[32-39]. 
This was questioned by other authors, who pointed out 
that these conclusions could not be drawn, as alcohol 
itself  also induces changes in the pre-load and after-load 
conditions, which influence cardiac contractility[35]. How-
ever, in this context, experimental in vitro studies using 
cardiomyocytes have shown that alcohol depresses the 
contractile capacity of  the myocardium, regardless of  the 
sympathetic tone and the haemodynamic conditions[36].

The capacity of  alcohol to depress cardiac contractil-
ity became evident in studies carried out with chronic al-
coholics and in patients with left ventricular dysfunction. 
In these patients, alcohol, in spite of  causing vasodilata-
tion and an increase in the heart rate, did not produce an 
increase in heart output or, if  it did, it was lower than in 
healthy non-drinking individuals[32,34]. Together, this sug-
gests a depressed contractile capacity. This was specifi-
cally addressed by Regan, who found that, after an intake 
of  81 g of  alcohol, the heartbeat volume of  a group 
of  chronic alcoholics was reduced and the end diastolic 
pressure increased, indicating that in these individuals 
there was a reduction in the left ventricular contractile re-
serve[32]. This impairment of  contractile capacity among 
chronic alcoholics was demonstrated in the same study 
using an after-load test with angiotensin. Results showed 
that the end diastolic pressure increased to a greater ex-
tent in alcoholics and was associated with a lower beat 
volume than in non-drinkers[32].

Echocardiographic and haemodynamic studies in 
alcoholics
Myocardial impairment following chronic excessive al-
cohol intake has been evaluated using echocardiographic 
and haemodynamic measurements in a significant num-
ber of  reports. In these studies, haemodynamic and echo-
cardiographic parameters were measured in individuals 
starting an alcohol withdrawal program. The findings 
were analysed taking into account the amount and chro-
nicity of  intake and they were compared with the same 
parameters measured in a control group of  non-drinkers.

The majority of  the echocardiographic studies per-
formed on asymptomatic alcoholics found only mild 
changes in their hearts with no clear impairment of  the 
systolic function. For example, a slight increase in the 
pre-ejection period/left ventricular ejection time ratio 
(PEP/LVET) was found by some authors, suggesting a 
sub-clinical impairment of  systolic function[21,33]. Mathews 
and Kino found a small, but significant increase in left 
ventricular mass in individuals consuming at least 12 oz 
of  whisky during 6 years and 60 g of  ethanol per day, 
respectively[22,40]. More recently, Lazarevic found a modest 

the consumption threshold used was only 30-40 g/d[8].

EVIDENCE LINKING EXCESSIVE 
ALCOHOL CONSUMPTION AND DCM
The existence of  a direct causal link between excessive 
alcohol consumption and the development of  DCM is a 
controversial issue. While some consider that this toxin 
alone is able to cause such a disease[18,19], others contend 
that it is just a trigger or an agent favouring DCM[3,21,22].

At present, however, ACM is considered to be a dis-
ease in its own right[18,19].

The evidence that allows this link to be established 
arises from 6 categories of  research: (1) epidemiological 
studies; (2) experimental studies with controlled alcohol 
administration; (3) haemodynamic/echocardiographic 
studies analysing the effects generated by alcohol con-
sumption on myocardial structure and function; (4) 
histological studies; (5) basic research studies identifying 
the mechanisms of  alcohol-induced damage to the car-
diomyocyte; and (6) studies analysing the positive clinical 
response to alcohol withdrawal.

Epidemiological studies
Epidemiological studies analysing the relationship be-
tween excessive alcohol consumption and the develop-
ment of  DCM have found the existence of  a reciprocal 
link between both disorders.

In this respect, a higher prevalence of  excessive alco-
hol consumption has been reported among individuals 
diagnosed with DCM than in the general population[8]. 

In 1986, Komajda et al[28] reported that DCM patients 
admitted due to HF had higher alcohol consumption lev-
els than patients admitted to undergo surgical procedures 
(101 mL/d vs 64 mL/d; RR = 7.6, P < 0.001). 

Furthermore, Gillet published a similar study in 
which a cohort of  23 patients with DCM reported higher 
average daily alcohol consumption (82 g/d vs 30 g/d; P < 
0.001) and a greater duration of  that consumption (34 vs 
22 years, P < 0.001) than a second group of  46 individu-
als suffering from other forms of  heart disease[29]. Also, 
in 1998 McKenna described an incidence of  excessive 
alcohol consumption of  40% in a group of  100 DCM 
patients compared to 23% found in a control group of  
211 healthy subjects[8].

Furthermore, Fernández-Solá et al[30], when analysing 
a population of  alcoholics, found a higher prevalence of  
DCM in alcoholics than among the general population. 
Specifically, among alcoholics they found a prevalence of  
DCM of  0.43% in women and 0.25% in men, whereas 
the described prevalence of  DCM in the general popula-
tion is 0.03% to 0.05%[18,19].

Experimental studies
Experimental studies analysing the depressive properties 
of  alcohol on the cardiac muscle invariably use similar 
approaches[31-39]. Accordingly, a given amount of  alcohol 
is administered to volunteers or alcoholics, followed by 
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increase in end-systolic and diastolic left ventricular vol-
umes and a subsequent thickening of  the posterior wall 
in a cohort of  alcoholics consuming at least 80 g during 5 
years[23]; however, no differences in systolic function were 
observed. Finally, only Urbano-Márquez et al[24] found a 
clear decrease in the ejection fraction, in a cohort of  52 
alcoholics, which was directly proportional to the accu-
mulated alcohol intake throughout the patients’ lives.

Histological studies
Alterations caused by heavy alcohol intake have also been 
studied from the perspective of  histopathology. Em-
manuel Rubin analysed muscle biopsies from individuals 
who were previously non-drinkers and were submitted 
to a balanced diet with heavy alcohol intake during one 
month[41]. Although no significant changes were found 
using conventional microscopy, when electron micros-
copy was employed he discovered intracellular swelling, 
glycogen and lipid accumulation, and alterations in the 
structure of  the sarcoplasmic reticulum and of  the mito-
chondria (Figure 2). These changes, though subtle, were 
similar to those found by Ferrans and Hibbs in eight 
deceased individuals diagnosed with ACM[42,43]. On his-
tological examination, various degrees of  fibrosis, patchy 
areas of  endocardial fibroelastosis, intramural blood clots 
and focal collections of  swollen cells in both the epicar-
dium and endocardium were found. Also, there were sig-
nificant size variations in the myofibrils and they showed 
a relative decrease in the number of  striations, in addition 
to swelling, vacuolisation and hyalinisation. Cell nuclei 
were larger than normal, morphologically difficult to 
define and they occasionally showed hyperpigmentation. 
The authors highlighted the presence of  an extensive 
intracellular accumulation of  neutral lipids, principally 
in the form of  small cytoplasmic droplets. In a subse-
quent study using electron microscopy, the authors found 
histological features that could be superimposed onto 
those found in hearts that had suffered hypoxia, anoxia 

or ischemia[43]. Analogous to the sarcoplasmic reticulum, 
the mitochondria were swollen or oedema was present, 
with crest alterations and intra-mitochondrial inclusions 
suggesting degenerative processes (Figure 2). Moreover, 
myofibrils showed a progressively distorted structure, re-
sulting in a homogeneous mass. 

Despite these features, the structural changes do not 
seem to be specific, furthermore, they are not qualita-
tively different from those found in idiopathic DCM and 
they do not allow us to differentiate between the two 
conditions[44]. It also appears that the changes emerging 
in ACM patients only differ from idiopathic DCM in 
quantitative terms, with histological changes being more 
striking in idiopathic DCM than in ACM[44].

Basic studies on molecular mechanisms of myocardial 
damage
Basic research studies have described an abundance of  
mechanisms that could underscore the functional and 
structural alterations found in ACM. Because of  this, 
their origin could be multifactorial and linked both to the 
alcohol molecule and to its main metabolite, acetalde-
hyde. 

Coinciding with the histological studies mentioned 
above, the majority of  research on molecular mechanisms 
describes dysfunctions of  intracellular organelles prompt-
ing alterations in the lipid-energetic metabolism and in 
calcium homeostasis, which are especially relevant for the 
contractile activity of  myofibrils. 

In spite of  numerous studies, the sequence of  events 
that occur in alcohol-induced myocardial damage is still 
highly controversial. Although some authors contend that 
the initial event is the appearance of  hypertrophy, the 
majority accept that the core event is the loss of  cardio-
myocytes. 

The mechanisms described to date are shown in Fig-
ure 3 and they include: apoptosis[45,46], alterations of  the 
excitation-contraction coupling in cardiac myocytes[47], 
structural and functional alterations of  the mitochondria 
and sarcoplasmic reticulum[41-43], changes in cytosolic cal-
cium flows[48], changes in calcium sensitivity of  myofila-
ments[49,50], alterations of  mitochondrial oxidation[37,38,46], 
deregulation of  protein synthesis[51-53], decrease of  con-
tractile proteins and disproportion between the different 
types of  myofibrils[54-56], changes in the regulation of  
myosin ATPase[51], up-regulation of  the L-type calcium 
channels[57], increase of  oxidative stress[58,59], induction of  
ANP and p21 mRNA expression in ventricular myocar-
dium[45], and activation of  the renin-angiotensin system 
and of  the sympathetic nervous system[60-62]. Addition-
ally, it has been proposed that mechanisms of  a genetic 
nature play a determining role in the pathophysiology of  
this disease.

The suspicion that there may be an individual suscep-
tibility to this disease is underscored by the finding that 
only a small group of  alcoholics develop ACM, and that 
a proportional relationship between myocardial damage 
and alcohol intake has not been proven. 
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Figure 2  Cellular changes in alcoholic cardiomyopathy. L: Neutral lipids in 
the form of small cytoplasmic droplets; GI: Glycogen deposits; M: Mitochondria 
were swollen or oedema was present; N: Nucleus; MF: Myofibrils showed a 
progressively distorted structure (Z lines disrupted). Reproduced with permis-
sion from the American Heart Association[42].
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Although some studies have detailed structural and 
functional damage in proportion to the amount of  alco-
hol consumed during a patient’s lifetime[24], a large ma-
jority of  authors have discarded this theory[21-23,25]. Both 
the absence of  a direct correlation and the theory of  the 
existence of  a threshold dose (above which some alco-
holics develop ACM) require the presence of  individual 
susceptibility to alcohol induced cardiac damage[63]. It 
is unknown whether individual susceptibility would be 
related to increased vulnerability at the myocardial level 
and/or to impaired alcohol metabolism.

One of  the few papers analysing genetic susceptibility 
in ACM was published by Fernández-Solà et al[64] in 2002. 
He compared the prevalence of  different polymorphisms 
of  the angiotensin-converting enzyme gene in 30 ACM pa-
tients and in 27 alcoholics with normal ventricular function. 
The DD genotype was more frequent among ACM patients 
(56% vs 8%). Furthermore, 89% of  the alcoholics with a 
DD genotype developed ACM, whereas only 13% of  those 
with an II or ID genotype developed this condition. Howev-
er, this individual susceptibility mediated by polymorphisms 
of  the angiotensin-converting enzyme gene does not appear 
to be specific to ACM insofar as several diseases, including 
some that are not of  a cardiologic origin, have been related 
to this genetic finding[65].

Regarding individual susceptibility based on alcohol 
metabolism, data are scarce, but provocative findings 
arose from a study published in 2002 which showed that 
the cardio-depressive power of  alcohol in mice varied 
according to the activity of  the enzymes involved in the 
metabolism of  alcohol[66]. In this study, alcohol caused 
greater cardiomyocyte impairment in mice genetically 
modified with higher alcohol dehydrogenase activity. The 
mechanism by which cardiac damage occurred was not 

fully elucidated, but it was proposed that it was due to the 
accumulation of  acetaldehyde. Furthermore, mice that re-
ceived an aldehyde dehydrogenase inhibitor experienced 
an additional impairment in contractility[66]. Regrettably, 
the role of  gene mutations in alcohol or aldehyde dehy-
drogenase and genetic polymorphisms including ADH1B 
(*) 2, ALDH2 (*) 2 in humans have not yet been studied. 

Finally, it is worth stressing that a large majority of  
studies on the physiopathology and prognosis of  ACM 
were conducted some years ago, prior to the develop-
ment of  our current understanding regarding the role of  
genetics in DCM[67]. According to recent data, a genetic 
form of  DCM could be present in up to 50% of  idio-
pathic DCM cases, and other specific forms of  DCM 
such as peripartum cardiomyopathy have been shown to 
have a genetic basis in a significant number of  cases[68]. It 
is therefore possible that patients with ACM could also 
harbour a genetic substrate that predisposes them to this 
form of  cardiomyopathy. 

Further research is required to determine the defini-
tive role of  genetics on ACM pathophysiology.

NATURAL HISTORY OF ALCOHOLIC 
CARDIOMYOPATHY
In spite of  the high prevalence of  excessive alcohol con-
sumption and of  its consideration as one of  the main 
causes of  DCM, only a small number of  studies have 
analysed the long-term natural history of  ACM. Unfortu-
nately, all the available reports were completed at a time 
when a majority of  the current heart failure therapies 
were not available (Table 1).

Furthermore, there are conflicting data among stud-
ies regarding the prognosis of  the condition, with some 
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showing overall mortality near 60% and others showing a 
mortality rate of  only 19% (Table 1). 

The first paper to assess the natural history and long-
term prognosis of  ACM was published by McDonald et al[69] 
in 1971. He recruited 48 patients admitted to hospital 
with cardiomegaly without a clear aetiology and severe 
alcoholism. Patients were treated with diuretics, digitalis 
and vitamin B. During the follow-up, which varied signifi-
cantly, 19 patients died (40%). The only factor to predict 
a poor outcome was the duration of  symptoms before 
admission. 

Demakis in 1974 recruited 57 patients with ACM[70]. 
The patients were drinkers of  an amount of  alcohol 
equivalent to > 90-100 g of  alcohol per day for at least 5 
years. During an average follow-up period of  40.5 mo, 24 
deaths occurred among the 57 patients (42%). The ad-
verse prognostic factors found in this study were lasting 
severe alcohol intake and the duration of  HF symptoms. 

In 1996, Prazak compared the evolution of  a co-
hort of  42 individuals with idiopathic DCM and that 
of  another group of  23 patients diagnosed with ACM 
who were seen between the years 1981 and 1992[12]. The 
populations were homogeneous and showed no clinical 
or haemodynamic differences at the beginning of  the 
study. After 10 years of  follow-up, the authors concluded 
that patients with ACM had better prognosis than pa-
tients with idiopathic DCM. Survival rates after 1, 5 and 
10 years were 100%, 81% and 81%, respectively, in the 
ACM group, and 89%, 48% and 30% among those with 
idiopathic DCM. The predictive factors of  poor prog-
nosis that were identified were of  a clinical nature: New 
York Heart Association (NYHA) functional class Ⅲ-Ⅳ, 
presence of  hepatojugular reflux and congestion. The left 
ventricular volumes, ejection fraction and filling pressures 
were only predictors of  prognosis among patients with 
idiopathic DCM.

The latest two papers to be published, unlike previ-

ous papers, reported worse outcomes for ACM patients 
compared to DCM patients. In the first of  these studies, 
Fauchier et al[11] studied 50 patients with ACM and 84 
patients with DCM between 1986 and 1997. Although 
up to 81% of  ACM patients received an ACEI, none re-
ceived beta-blockers and the use of  spironolactone was 
not specified, although it was probably quite low. Also, 
current common cardiac therapies such as ICD and CRT 
devices were not used because of  the period when the 
study was conducted. After a follow-up period of  47 mo, 
a significantly higher survival rate was observed among 
patients with DCM compared to patients with ACM. 
In this study, the only independent predictor of  cardiac 
death was alcohol abstinence.

In the second study, Gavazzi led a multicentre study in 
which, from 1986 to 1995, 79 patients with ACM and 259 
patients with DCM were recruited[10]. The average dura-
tion of  follow-up was 59 ± 35 mo. Transplant-free sur-
vival after 7 years was worse among patients with ACM 
than among those with DCM (41% vs 53%). Among 
patients who continued drinking heavily, transplant-free 
survival was significantly worse than in non-drinkers (27% 
vs 45%). No other predictors were described.

Considering all the works conducted to date, it is 
clear that new studies on the natural history of  ACM are 
needed, including patients treated with contemporary 
heart failure therapies. In light of  the available data, new 
studies will help to clarify the current prognosis of  ACM 
compared to DCM and to determine prognostic factors 
in ACM that might differ from known prognostic factors 
in DCM.

TREATMENT
To date, none of  the ACM studies have proposed a treat-
ment for ACM other than that recommended for DCM 
in current HF guidelines. 
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  Ref. Definition alcohol intake/cardiopathy criteria Number of 
patients

NYHA Ⅲ-
Ⅳ

% Abstinent Follow-up Mortality or heart 
transplant

  McDonald et al[69] > 6 beers/d or 2 quarts of wine/wk or 1 fifth of 
whisky/wk (44 patients consumed > 6 yr) 
Cardiomegaly with HF signs or symptoms

48 N/A N/A N/A 40%

  Demakis et al[70] > 8 oz or 1 L wine or 2 L of beer (ca. 90 g) ≥ 5 yr
< 50 years old, HF and cardiothoracic ratio > 0.5 

57 100% 31% 40.5 mo 57% in persistent drinkers
24% in non-drinkers

  Haissaguerre et al[9] > 80 g/d; ≥ 5 yr
LVEF< 55% or LVEF 55%-59% and LVEDV 115 

mL/m2

110 N/A 44% 38.8 mo 50% in persistent drinkers
6% in non-drinkers

  Prazak et al[12] > 80 g/d; ≥ 5 yr
Heart failure and LVEF < 50%

23 52% N/A N/A 19% (10-yr survival) 

  Fauchier et al[11] > 80 g/d; ≥ 5 yr
DCM: WHO definition and hospitalization or 

arrhythmia

50 44% 45% 47 ± 40
mo

50% non-drinkers
70% in persistent drinkers

  Gavazzi et al[10] > 80 g/d; ≥ 5 yr
or 100 mg/d 2 yr

LVEF < 50 and HF or arrhythmia

79 35% 74% 59 ± 35 mo Overall: 59%
55% in non-drinkers,

73% in persistent drinkers

Table 1  Key studies on the long-term prognosis of alcoholic cardiomyopathy

HF: Heart failure; LVEF: Left ventricular ejection fraction; LVEDV: Left ventricular end-diastolic volume; DCM: Dilated cardiomyopathy; WHO: World 
Health Organization.
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From the data provided in the available ACM studies, 
it appears that patients who received an ACEI globally 
showed improved prognosis. In contrast, beta-blockers, 
similar to aldosterone inhibitors, however beneficial they 
may be, have thus far not yielded sufficient data on their 
efficacy in relation to this disease. 

Regarding ICD and CRT implantation, the same cri-
teria as in DCM are used in ACM, although it is known 
that excessive alcohol intake is specifically linked to 
ventricular arrhythmia and sudden cardiac death[71]. As it 
is not uncommon in ACM for patients to experience a 
significant recovery of  systolic function, it is particularly 
challenging in this disease to decide the most appropriate 
time to implant an ICD and whether it is necessary to 
replace a previously implanted device. Future studies in 
ACM should also address this topic, which has important 
economic consequences.

EFFECTS OF ALCOHOL WITHDRAWAL
Complete alcohol withdrawal is usually recommended 
to all patients with ACM. For tens of  years, the literature 
has documented many clinical cases or small series of  
patients who have undergone a full recovery of  ejection 
fraction and a good clinical evolution after a period of  
complete alcoholic abstinence. The need for complete 
withdrawal, however, is still disputed.

Demakis et al[70] in 1974 divided a cohort of  57 ACM 
patients according to the evolution of  their symptoms 
during follow-up. The sub-group of  patients in whom 
symptoms improved was made up of  a larger proportion 
of  non-drinkers (73%), compared to 25% in the group 
who did not improve, or 17% in the group whose condi-
tion worsened. However, a possible confusion factor was 
identified because the group with clinical improvement 
also exhibited a shorter evolution of  the symptoms and 
the disease.

Guillo et al[17] in 1997 described the evolution of  9 
ACM patients who had been admitted. He divided this 
cohort into two groups according to the evolution of  
the ejection fraction during 36 mo in which no deaths 
were recorded. The 6 subjects who experienced a clear 
improvement in their ejection fraction had fully refrained 
from drinking. Conversely, the 3 subjects recording a less 
satisfactory evolution had persisted in their consumption 
of  alcohol. It should be noted that a moderate drinker 
included in this latter group showed an improvement of  
his ejection fraction.

The natural history and long-term prognosis stud-
ies of  Gavazzi et al[10] and Fauchier et al[11] compared the 
evolution of  ACM patients according to their degree of  
withdrawal. These authors found a relationship between 
the reduction or cessation of  alcohol consumption and 
higher survival rates without a heart transplant.

Fauchier et al[11] found that after 47 mo of  follow-up, 
the transplant-free survival of  DCM patients was better 
than that of  patients with ACM, but these differences 
were no longer significant when comparing the DCM 

group with the alcoholics who refrained from drinking or 
significantly reduced their alcohol consumption[11]. 

In the study by Gavazzi et al[10], ACM patients who 
continued drinking exhibited worse transplant-free sur-
vival rates after 7 years than those who stopped drinking 
alcohol (27% vs 45%)[10].

Ballester specifically analysed the effects of  alcohol 
withdrawal on the myocardium using antimyosin antibod-
ies labelled with Indium-111[72]. This radiotracer has been 
acknowledged as an indicator of  irreversible myocardial 
damage. Of  the 56 patients included in the study, 28 were 
former drinkers and 28 continued consuming alcohol 
during the study. Absorption levels of  Indium-111 were 
high in 75% of  patients who continued drinking and in 
only 32% of  those who had withdrawn from consuming 
alcohol. 

Of  the 19 patients who were studied 9 ± 4 mo after 
withdrawal, the average absorption level decreased from 
an average HLR of  1.76 ± 0.17 to 1.55 ± 0.19 and this 
was associated with a significant improvement in the ejec-
tion fraction, from 30% ± 12% to 43% ± 16% (P < 0.01).

Data supporting the beneficial effect of  continuing 
with alcohol intake at moderate levels in ACM patients 
arose from the observation that published studies evalu-
ating the effect of  alcohol abstinence included ACM pa-
tients who reduced their alcohol intake to low/moderate 
levels alongside ACM patients who stopped their alcohol 
intake altogether[9-12]. Also, low to moderate daily alcohol 
intake was proved to be a predictor of  better prognosis 
for both ischemic cardiomyopathy and heart failure re-
gardless of  the presence of  coronary disease[1,2].

Additionally, echocardiographic data suggest that sub-
jects who do not fully withdraw from alcohol consump-
tion, but who reduce it to moderate amounts recover 
LVEF in a similar manner to strict non-drinkers. Thus, 
Nicolás et al[73] studied the evolution of  the ejection frac-
tion in 55 patients with ACM according to their degree 
of  withdrawal. The population was divided into 3 groups 
according to their intake volume during the follow-up 
period. At the end of  the first year, no differences were 
found among the non-drinkers, who improved by 13.1%, 
and among those who reduced consumption to 20-60 g/d 
(with an average improvement of  12.2%). Conversely, 
those whose consumption remained in excess of  80 g/d 
showed an average decline of  3.8% in their ejection frac-
tion.

Thus, although there is a certain degree of  consensus 
regarding the recommendation of  full alcohol withdrawal 
in ACM, it is yet to be resolved whether moderate alcohol 
consumption is sufficient to achieve an improvement in 
the prognosis of  these patients.

Future studies with a strict classification of  non-
drinkers and drinkers will help clarify whether complete 
abstinence is mandatory for ACM patients. In the interim 
it seems appropriate to continue discouraging any alcohol 
consumption in these patients, as it would be difficult 
for them to maintain a limited alcohol intake considering 
their history of  alcohol dependence and abuse.
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LIMITATIONS OF ACM STUDIES
In all ACM studies, inclusion of  patients is based on pa-
tients’ self-reported alcohol drinking habits, which may 
lead to an underestimation of  the prevalence of  ACM 
together with problematic identification of  patients who 
abstain and those who continue drinking. Although ana-
lytical markers of  alcohol consumption, such as average 
erythrocyte volume and serum gamma-glutamyltrans-
peptidase levels, could be an aid to establish abstinence 
or persistence of  alcohol intake in patients, the quantity 
of  alcohol intake is dependent on the patients’ report. 
Furthermore, in many of  these reports, comorbid condi-
tions, especially myocarditis and other addictions such as 
cocaine and nicotine, were not reported.

As pointed out before, the current accepted definition 
of  ACM probably underestimates the number of  women 
affected by the disease. Alcohol affects heart function and 
is dependent on the quantity of  alcohol that the heart is 
exposed to. Women typically have a lower BMI than men, 
and therefore the same alcohol exposure can be achieved 
with lower alcohol intake.

CONCLUSION
ACM is an important clinical entity known since the 19th 
century. Epidemiological and experimental studies link 
excessive alcohol intake to the development of  DCM. 
Although not based on solid experimental or epidemio-
logical data, the currently accepted definition of  ACM 
requires chronic exposure to > 80 g/d of  alcohol for > 
5 years. There is a surprising paucity of  clinical data on 
ACM prognosis and particularly on ACM evolution un-
der modern HF therapies. In the absence of  robust data, 
current therapy of  ACM should include complete alcohol 
abstinence along with all the therapies recommended to 
treat DCM. Further studies in the field of  ACM are re-
quired.
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