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ABSTRACT

Introduction: The dose-response relationship suggests a toxic effect of alcohol on heart and liver and
the possibility of a correlation between alcohol-induced liver and heart disease. The present study
was aimed to look into the relationship between chronic liver and heart muscle disease among the
non-moderate drinkers in our context.

Methods: An observational study on non-moderate chronic drinkers was carried out. Clinical
evaluation along with detail sonographic study of heart and liver was conducted.

Results: Fifty-eight percent had echocardiographic features consistent with heart muscle disease,
either as a dilated cardiomyopathy, categorized by the presence of echo features of impaired LV
systolic function and dilated left ventricle or as a possible cardiomyopathy categorized by the
presence of any of these two echo features. Similarly, 56 of the total recruits showed ultrasonographic
evidence of chronic liver disease as cirrhosis or early cirrhosis. Approximately, 86% of these 56 non-
moderate drinkers with chronic liver disease also had echocardiographic features of heart muscle
disease and 83% of the 58 non-moderate drinkers showing echo features of heart muscle disease had
ultrasonographic features of chronic liver disease.

Conclusions: Our study showed a strongly positive relationship on the coexistence of chronic liver
disease and cardiomyopathy among the non-moderate drinkers. Non-moderate drinkers with
chronic liver disease have a high likelihood of having a concurrent clinical or sub-clinical heart
muscle disease and vice versa.
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INTRODUCTION

Alcoholic beverages have been used and abused since
the dawn of history. In western communities, 90%
people drink alcohol once in a life time, 40 to 50%
of men have temporary alcohol induced problems and
10 to 20% of men and 3 to 10% of women develop
pervasive and persistent alcohol related problems."?
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The effect of alcohol consumption on human health is
complex. Although the moderate intake appears to exert
a protective effect against coronary heart disease,*® the
non-moderate drinking increases overall mortality® and
morbidity due to cardiovascular diseases.® Alcoholism
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is associated with various adverse consequences to
health, including hypertension, dilated cardiomyopathy
(DCM), arrhythmias and stroke. Long-term alcohol
consumption is often complicated by various forms of
chronic liver disease (CLD) and heart muscle disease
(HMD) including DCM.”® It also has other effects
including the increase in cancer risk, adverse interaction
with other medications and exacerbation of most
medical and psychiatric disorders.

The pathogenesis of these alcohol-induced disorders
remains speculative.®'® Both CLD," and HMD,'? have
been related to the total lifetime dose of ethanol intake.
Alcohol-induced HMD is a group of life style-related
cardiovascular disorders caused by excessive alcohol
consumption for a long time, where a putative role of
alcohol is determinant and alcohol and its metabolites
have a direct role in pathogenesis. Alcohol-induced CLD
is a group of liver diseases caused by excessive and
prolonged intake of alcohol; it might comprise various
liver changes such as fatty liver, early cirrhosis and
cirrhosis. Because of its multi-factorial origin including
obesity, diabetes and other various medical conditions,
the fatty liver cannot be solely considered as a condition
due to alcohol intake. Nevertheless, these dose-
response relationships suggest a toxic effect of ethanol
on these tissues and the possibility of a relationship
between alcohol-induced disorders of the liver and
the heart. Contrary to such expectation, there was an
anecdotal perception of an inverse relationship between
cirrhosis and cardiomyopathy in chronic alcoholics,'3*
and it was widely believed that alcoholics who develop
cirrhosis are somehow spared from heart disease,
and vice versa. However, a number of studies has
questioned the inverse relationship between these two
complications of alcoholism,'™ and had shown that
patients with alcohol-induced cirrhosis do suffer from
subclinical or clinical impairment of cardiac function.'¢-'8

Toinvestigate this issue, we studied the liver and heart of
non-moderate drinkers who were admitted or consulted
to the hospital for various medical problems related or
unrelated to cardiovascular and gastrointestinal system.

METHODS

This study was conducted during 2010-2011 at a
1050-bedded multispecialty tertiary referral center
in central Nepal. Study was approved by the Ethical
Committee of the hospital.

Patient Selection: Over a period of one year, 228
non-moderate drinkers were recruited and evaluated
out of which only 100 subjects were included in final
analysis. Patients were selected from in-patient and
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outpatient department independent of symptoms. All
subjects were Nepalese. No patient objected to being
in the study, and all gave informed consent for the non-
invasive procedures, data collection and sharing.

Any subjects with non-moderate drinking; i.e. at risk
drinking equivalent to a minimum of two standard drinks
or 25 gram of ethanol per day (more than two standard
drinks per day is equivalent to 250 ml of homemade
liquor or 230 ml of non- fortified wine, 86 ml of whisky
or vodka) for 10 or more years aged between 35-55
years were included in the study.'®?°

Subjects with severe hypertension, known rheumatic
heart disease, known coronary heart disease, congenital
heart disease, advance neurological disorders, chronic
kidney disease stage IlI-V, cor pulmonale and heart
failure NYHA IV were excluded from the study. The
subjects with a chronic liver disease of known cause
except alcohol and subjects with positive serology to
HIV, HBsAg, and anti-HCV were excluded from the
study. Similarly the subjects with known hypertension,
females in peripartum period, seriously ill subjects and
subjects with unsatisfactory echo window or incomplete
data were also excluded.

Study Protocol: A detailed clinical and social history
was obtained and detail clinical examination was carried
out to establish a clinical diagnosis. The history of
alcohol drinking including types, frequency and average
amount were recorded. The current daily intake was
considered to be the average of alcohol consumed per
day during the last month. Life events such as marriage,
military service, festivals and work posts were used
as ‘anchor points’ to assist in recollection (time-line
follow-back method).?" Information regarding signs or
symptoms referable to heart or liver disease was also
obtained. These data were independently confirmed
with family members. The total lifetime dose of ethanol
was estimated by adding the total amounts ingested
during these anchor points as well. Each subject was
taken for detail echocardiographic examination. The
presence of chronic liver disease was ascertained
by the ultrasonographic examination of liver. For the
calculation of daily intake amount and lifetime intake
amount of ethanol, the strength of various alcoholic
beverages was taken as: beers - 3.4 - 9% v/v, white
wine - 8 - 13% v/v, vodka - 37.5 - 57.5% v/v, whisky
-32-40% v/v, rum - 32 - 40% v/v.?2

Heart Disease: Cardiovascular examination was
performed in the morning in empty stomach with
abstinence of alcohol at least for 12 hours but not
more than 24 hours to avoid the acute effects of
ethanol on the cardiovascular system and to avoid
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the onset of withdrawal features. Apart from routine
cardiovascular evaluation with ECG and chest X-ray,
detail echocardiographic evaluation with M-mode,
2D and Doppler study including wall motion analysis
was carried out to establish structural and functional
abnormalities. The mass of the left ventricle was also
calculated and interpreted as described elsewhere.?® All
these measurements were performed according to the
recommended standards of the American Society of
Echocardiography.?* Diastolic dysfunction was defined
as E/A ratio equal or less than one, dilated left atrium
(LA) and LV were defined as index more than 2.2 cm/
m?2 and 3.2 cm/m? respectively.?® Alcohol-induced heart
muscle disease was defined as the conditions causes by
chronic consumption of alcohol with echocardiographic
features suggestive of DCM or possible DCM. Subjects
were labeled as having DCM,?¢in the presence of LVEF
< 45% and dilated LV i.e. LVIDd/BSA >3.2 cm/mZ2.
If there was only one of them, possible DCM was
diagnosed.?’ Subjects having other structural changes
such as LV hypertrophy, LV diastolic dysfunction and
valvular lesions were not included in the HMD as the
causative relationship of alcohol and these conditions is
not well established.?®

Liver Disease: Detail clinical and laboratory evaluation
including liver function test and serological markers
was carried out to reach a clinical diagnosis for the liver
condition. Liver condition was assessed mainly based
on ultrasonographic (USG) features and classified as
normal, fatty liver, early cirrhosis and cirrhosis. Invasive
procedures were not used for the diagnosis. Increased
liver size more than 12 cm with fatty deposition of
various grades was classified as fatty liver and it was
not included in alcohol-induced CLD while analyzing
final results because of presumed multi-factorial origin
of this condition. Alcohol-induced CLD for the analysis
purpose was defined as a condition with USG features
suggestive of cirrhosis or early cirrhosis; hepatomegaly
with coarse echotexture without the features of
portal hypertension was labeled as early cirrhosis and
decreased liver size or normal liver size with coarse
echo texture and the presence of portal hypertension
was classified as cirrhosis.
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Statistical Analysis: The data obtained were analyzed
using statistical software package SPSS 17.0. The mean
and standard deviation (SD) of various variables were
calculated and expressed as mean = SD. Parametric
and nonparametric tests were used as appropriate.
The significance of any differences in means between
various groups was tested using F or student’s t test.
The confidence intervals were calculated at the 95%
level. P values <0.05 were considered statistically
significant at 5% level and <0.01 at 1% level.

RESULTS

Out of total 228 subjects evaluated only 100 non-
moderate drinkers’ subjects were included in the data
analysis. Out of 128 subjects excluded, 84 subjects
had alternative diagnosis for their echocardiographic
and USG features other than alcohol. Twenty-four
subjects had inadequate USG parameters to comment
on liver changes and 20 subjects had poor quality of
echo window for satisfactory interpretation (Figure 1).
Mean age was 45.1+£7.7 years. Two-thirds were male
(Table 1).
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I
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128 100

I I
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with CLD without CLD
56 44

Figure 1. Distribution of study subjects.
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Table 1. Characteristics of subjects.

Parameters Male (n = 68) Female (n =32) Total (n =100)
Mean age 44.9+£8.1 45.6+£6.9 451+ 7.7
Male:Female 2.13:1

Age range (years) 30-55 32-55 30-55

BMI (kg/m?) 20.9+3.1 23.4+4.8 21.7+£3.9
BSA (m?) 1.6+0.2 1.5+£0.2 1.6£0.2
Smoking (%) 68 63 66

Daily alcohol intake (g) 68.7+£32.9 56.25+26.43 64.7+£22.1
Lifetime intake amount (kg) 575.44336.7 414.6+£234.2 523.94+314.6
Duration of alcohol intake (years) 22.6+7.9 21.1+£8.2 22.1+£7.9
Lifetime intake range (kg) 91.3-1277.5 175.2-1007.4 91.25-1277.5

Their reported daily intake of ethanol ranged from
25 to 150 g (mean, 64.7+22.1 g)over a period of
22.1+7.9 years. Mean lifetime alcohol amount was
523.9+314.6 kg with a range of 91.2 to 1277.5 kg.
The lifetime intake of alcohol was less than 250 kg in
14%, 250-500 kg in 44% and more than 500 kg in 42%
alcohol users. Only 32% subjects were symptomatic
for cardiovascular symptoms; palpitation and dyspnea
in combination were the only specific symptoms
significantly associated with impaired LVEF (P <0.05).
Other symptoms were equally common in subjects
with or without HMD. Similarly only 40% subjects
were symptomatic for chronic liver disease. Abdominal
distension and gastrointestinal bleeding were the only
specific symptoms significantly associated with the
presence of CLD (P <0.01). Fifty-eight percent and

56 % alcoholic subjects had HMD and CLD respectively
with almost similar rate among male and female, with a
trend to lower value of lifetime intake amount of alcohol
(575.4+336.9 vs 414.6 £234.2 kg) in women.

In an analysis where a comparison was made between
the subjects with CLD (subjects with USG features
suggestive of cirrhosis and early cirrhosis) and the
subjects without CLD (subjects with USG features
suggestive of normal or fatty liver), significantly higher
amount of daily intake alcohol (79.5 vs 45.9 g/day,
P <0.001), duration (24.3 vs 19.5 years, P <0.05)
and total lifetime intake amount (694.3 vs 307.2 kg,
P <0.001) was observed in CLD and without CLD
subjects respectively. Similarly the CLD group had
low mean LVEF (40 vs 58%, P <0.001) and the high
incidence of HMD (86 vs 23%, P <0.001) (Table 2).

Table 2. Various drinking parameters in subjects with CLD and without CLD.
Parameters CLD (n = 56) No CLD (n = 44) P value
Age 45.9 +6.2 44.2+9.4 NS
M:F 2.22:1 2:1 NS
Daily intake of alcohol (g/day) 79.5+30.3 45.9+ 21 <0.001
Duration of alcohol intake (years) 24.25+6.6 19.5+8.8 <0.05
Lifetime intake amount (kg) 694.3+299.3 307.2+166.6 <0.001
HMD (%) 86 23 <0.001
LVEF (%) 39.8+10.9 58.2+7.9 <0.001
Impaired LVEF (%) 64 9 <0.001
LVM Index (kg/m?) 121.0+27.8 95.4+26.4 <0.001
Increased in LVM (%) 57 32 NS
Diastolic dysfunction (%) 36 59 NS
Dilated LV (%) 82 14 <0.001
Dilated LA (%) 75 12 <0.001
Regurgitations (%) 75 18 <0.001
NS - not significant (P >0.05)
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In another analysis, the drinking parameters,
ultrasonographic features of liver and liver function

tests of subjects with HMD were compared with that
of without HMD (Table 3).

Table 3. Various parameters among subjects with HMD and without HVID.
Parameters HMD (n = 58)
Age (years) 47.74£5.9

M:F 20:9

Daily intake of alcohol (g/day) 78.6+31.3
Duration of alcohol intake (years) 25.5£7.0
Lifetime intake amount (kg) 706.1+289.2
CLD (%) 83

AST/ALT >2 (%) 40

Serum albumin level (g/dl) 2.69+0.9
Decreased albumin level (%) 82
Prothrombine time (min) 4.943.0

Raised prothrombine time (%) 62

No HMD (n = 42) P value
41.618.4 <0.01
14:7 NS
45.5+18.3 <0.001
17.52+6.7 <0.001
272.4+101.5 <0.001
19 <0.001
50 NS
3.2+0.9 <0.05
55 <0.05
5.314.1 NS

50 NS

NS — not significant (P >0.05)

The duration, daily intake, and life time intake amount
of alcohol were significantly higher among subjects
with HMD (25.5 vs 17.5 years, P<0.05, 78.6 vs 45.6
g/day, P <0.001 and 706.1 vs 272.4 kg, P<0.001
respectively). The proportion of subjects with CLD was
high among HMD subjects (83 vs 19%, P<0.001).
Markers of acute liver damage were raised in both
groups, but the statistically significant difference
was not seen. However, the markers more reflecting
chronic liver disease such as the serum albumin were
significantly lower among subjects with HMD. Nearly
82% subjects with HMD in comparison to 55% subjects
without HMD had decreased albumin level (P <0.001).
The prothrombine time was also raised in both groups
but there was no significant difference among them.

DISCUSSION

This is the first of its kind study from Nepal. The results
of our study are also at variance with the past-held
view of an inverse relationship between cirrhosis and
cardiomyopathy in chronic alcoholics,'®"'* and supports
alternative views on this regard.'>'® Majority of the
alcoholics (56%) had chronic liver disease in the form
of cirrhosis or early cirrhosis, remaining had either fatty
liver or normal liver, whereas 58% alcoholics suffered
from HMD in the form of DCM or possible DCM. The
results of this study clearly indicate that HMD and CLD
not only may coexist, but that they often do so. In
one side, more than 85% subject with CLD also had
HMD; in another side more than 82% subjects with
HMD also had CLD. In contrast to this, only 19.05%
alcoholic subjects without HMD had CLD and only
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22.72% subjects without CLD had HMD. These data
also suggest that alcoholics who are relatively resistant
to the effects of chronic alcohol intake on the heart also
manifest some degree of resistance in the liver as well.

In our study the cardiac dysfunction was common
in patients with CLD, and more than 85% subjects
with chronic liver disease had evidence of dilated
cardiomyopathy or possible DCM. The possibility of
cardiac impairment as a secondary effect of chronic liver
disease can also be raised, but it seems very unlikely.
Estruch et al,?® had studied the cardiac function in
non-alcoholic cirrhosis and had found entirely normal
cardiac function in all non-alcoholic cirrhotic subjects.
They also showed that the alcoholics with normal
cardiac function who had been drinking large amounts
of ethanol had a much lower incidence of cirrhosis than
did similar patients with documented alcohol-induced
heart muscle disease.

The demonstration of higher rates of DCM and possible
DCM in patients with CLD is in accord with previous
studies that have shown preclinical cardiac dysfunction
or latent cardiomyopathy in chronic alcoholics with
liver disease.'®'8:2%32 Indeed, the low systemic vascular
resistance, especially in cirrhotic with ascites,*® may
mask the signs of cardiac dysfunction, which may be
apparent when the vascular resistance is increased
towards normal,® or when the patient is subjected to
volume or pressure overload.'® In our study, significant
number of alcoholic subjects also had left ventricular
diastolic dysfunction which was more common among
the subjects without CLD. Its incidence had decreased
among subjects with CLD where the incidence of LV
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systolic dysfunction was high. This could be because
of the pseudonormalization of diastolic function when
the systolic dysfunction is present.??

Although the pathogenesis of HMD including DCM,®
and CLD including cirrhosis,’® has not been clearly
defined, the correlation between cardiac and liver
diseases on the one hand and the dose-response
relationship between these disorders and ethanol
consumption on the other,""'2 suggest the possibility of
a common pathogenetic mechanism at the cellular level.
Cardiovascular death is an important cause of mortality
in alcoholics.®* In view of the substantial prevalence
of cardiomyopathy in alcoholics with liver disease,
the occurrence of sudden death in alcoholics with
cirrhosis or fatty liver,3%3¢ likely reflects an increased
susceptibility to fatal arrhythmias.

Some of the cardiovascular abnormalities in our alcoholic
subjects can also be a part of cirrhotic cardiomyopathy,
a clinical syndrome in patients with liver cirrhosis
characterized by an abnormal and blunted response to
physiologic, pathologic, or pharmacologic stress.3”38 It
is difficult to delineate which abnormalities are the part
of DCM and which the part of cirrhotic cardiomyopathy.
Although this was the beyond the scope of our study,
we assume that few of the findings could also be the
part of cirrhotic cardiomyopathy in some subjects and
this issue needs on further clarification and studies.

This study has some limitations; most of them were
inherent to its descriptive nature. In addition, the sample
size was very small and all the subjects were alcoholics

only; the conclusion on the extent of echocardiographic
abnormalities in non-alcoholic chronic liver disease
cannot be derived. Similarly we do not know the
incidence of these studied parameters such as DCM and
chronic liver disease in normal population. Therefore,
few of the conditions in liver and heart may not be
fully related to alcohol intake only or can also be a part
of cirrhotic cardiomyopathy. Moreover, our study of
alcoholic liver diseases and its classification is solely
dependent on ultrasonographic parameters only and
may not be acceptable to all.

CONCLUSIONS

A relationship exists between HMD and CLD. Non-
moderate drinkers with HMD have a higher prevalence
of symptomatic and non-symptomatic CLD. Similarly
non-moderate drinkers with CLD show higher rates of
symptomatic or asymptomatic HMD. In other hand,
alcoholic subjects free from either heart or liver disease
are more likely to be free from toxic effects in another
organ too. Therefore, despite unknown pathogenesis
of HMD and CLD, the coexistence of cardiac and
liver diseases on the one hand and the dose-response
relationship between these disorders and alcohol
consumption on the other, suggest the possibility of
a common pathogenetic mechanism at the cellular
level. This study, despite its observational nature and
small size, is clearly successful to show the concurrent
existence of HMD and CLD in alcoholic subjects. A
more precisely designed prospective study with large
sample size will be crucial for further clarification and
strengthening the results of present study.

REFERENCES

1. Balk AH. Editorial, Dilated cardiomyopathy, are a few
drinks allowed? Eur Heart J. 2000;21(4):267-9.

2. Agatston AS, Snow ME, Samet P. Regression of severe
alcoholic cardiomyopathy after abstinence of 10 weeks.
Alcoholism. 1986;10:386-7.

3. Bleich S, Bleich K, Kropp S, Bittermann HJ, Degner D,
Sperling W, et al. Moderate alcohol consumption in social
drinkers raises plasma homocysteine levels: a contradiction
to the “French Paradox’? Alcohol Alcohol. 2001;36(3):189-92.

4. Boffetta P, Garfinkel ]. Alcohol drinking and mortality among
men enrolled in an American cancer Society prospective
study. Epidemiology. 1990;1:342-8.

5. Britton A, McKee M. The relation between alcohol and
cardiovascular disease in Eastern Europe. ] Epidemiol
Community Health. 2000; 54:328-32.

JNMA | VOL 52 | NO. 5

ISSUE 189

6. American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders. 4th ed. Washington DC:
American Psychiatric Press; 1994.

7. Pimstone NR, French SW. Alcoholic liver disease. Med Clin
North Am. 1984;68:39-56.

8. Regan TG. Alcoholic cardiomyopathy. Prog Cardiovasc Dis.
1984;27:14-52.

9. Rubin E. Alcoholic myopathy in heart and skeletal muscle. N
Engl ] Med. 1979;301:28-33.

10. Lieber CS. Biochemical and molecular basis of
alcohol-induced injury to liver and other tissues. N Engl |
Med. 1988;319:1639-50.

11. Lelbach WK. Cirrhosis in the alcoholic and its relation to the
volume of alcohol abuse. Ann NY Acad Sci. 1975;252:85-105.

12. Urbano-Marquez A, Estruch R, Navarro-Lopez F, Grau JM,

JAN-MAR, 2013



13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

Mani et al. Coexistence of Cardiomyopathy and Chronic Liver Disease in Non-Moderate Drinkers

Mont L, Rubin E. The effects of alcoholism on skeletal and
cardiac muscle. N Engl ] Med. 1989;320:409-15.

Lefkowitch JH, Fenoglio JJ. Liver disease in alcoholic
cardiomyopathy. Evidence against cirrhosis. Hum Pathol.
1983;14:457-63.

Cheng TO. Alcohol attacks the liver but spares the heart
[Letter]. Arch Intern Med. 1988;148:2077.

Alcoholic heart disease. Lancet. 1980 May 3;315(8175):961-2.

Kelbaek H, Eriksen ], Brynjolf I, Raboel A, Lund JO, Munck
O, et al. Cardiac performance in patients with asymptomatic
alcoholic cirrhosis of the liver. Am ] Cardiol. 1984;54:852-5.

Ahmed SS, Howard M, Hove WT, Leevy CM, Regan TJ.
Cardiac function in alcoholics with cirrhosis: absence of
overt cardiomyopathy--myth or fact? ] Am Coll Cardiol.
1984;3:696-702.

Dancy M, Bland JM, Leech G, Gaitonde MK, Maxwell JD.
Preclinical left ventricular abnormalities in alcoholics are
independent of nutritional status, cirrhosis and cigarette
smoking. Lancet. 1985;1:1122-5.

Fiellin DA, Reid MC, O’Connor PG. Screening for alcohol
problems in primary care: systematic review. Arch Intern
Med. 2000;160:1977-89.

Criqui MH. Moderate drinking; benefits and risks. In: Zakhari
S, Wassef M, editors. Alcohol and the Cardiovascular System,
Research Monograph 31. Bethesda: National Institute of
Alcohol Abuse and Alcoholism, US Department of Health
and Human Services; 1996. p. 117-23.

Sobell LC, Maisto SA, Sobell MB, Cooper AM. Reliability of
alcohol abusers’ self-reports of drinking behavior. Behav Res
Ther. 1979;17:157-60.

Ferner RE, Chambers J. Alcohol intake: measure for measure.
BM]J. 323(7327):1439-40.

Gautam MP, Ghimire-Gautam U, Dwivedi S, Rijal S.
Echocardiographic abnormalities in non-moderate drinking
of alcohol for prolonged duration. Journal of College of
Medical Sciences - Nepal. 2010;6(2):18-28.

Sahn DJ, DeMaria A, Kisslo ], Weyman A. Recommendations
regarding quantitation in M-mode echocardiography: results
of a survey of echocardiographic methods. Circulation.
1978;58:1072-83.

JNMA | vVOL 52 | NO. 5

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

ISSUE 189

Feigenbaum H. Echocardiographic evaluation of cardiac
chambers. In: Feigenbaum H, editor. Echocardiography. 5™
ed. USA: Lea and Febiger; 1993. p. 134-80.

Elliott PM. Cardiomyopathy, diagnosis and management of
dilated cardiomyopathy. Heart. 2000;84:106-12.

McKenna CJ, Codd MB, McCann HA, Sugrue DD. Alcohol
consumption and idiopathic dilated cardiomyopathy: a case
control study. Am Heart J. 1998;135:833-7.

Massumi RA, Rios JC, Ticktin HE. Hemodynamic
abnormalities and venous admixture in portal cirrhosis. Am

J Med Sci. 1965;250:275-83.

Estruch R, Fernandez-Sola ], Sacanella E, Pare C, Rubin E,
Urbano-Marquez A. Relationship between cardiomyopathy
and liver disease in chronic alcoholism. Hepatology.
1995;22:532-8.

Darsee Jr, Heymsfield Sb, Miklozek Cl, Nutter Do. Cirrhotic
cardiomyopathy: the hyperdynamic unloaded failing heart.
Circulation. 1979:60(II);abst no. 137.

Limas CJ, Guida NH, Lekagul O, Cohn JN. Impaired left
ventricular function in alcoholic cirrhosis with ascites.
Ineffectiveness of ouabain. Circulation. 1974;49:754-60.

Gallop L, Shariff M, Zahir M, Dilieto M. Cardiac
hemodynamics in alcoholic patients with chronic liver
disease and a presystolic gallop. ] Clin Invest. 1969;48:860-8.

Friedman HS, Fernando H. Ascites as a marker for the
hyperdynamic heart of Laennec’s cirrhosis. Alcohol Clin Exp
Res. 1992,16:968-70.

Ashley M]J, Rankin JG. Hazardous alcohol consumption
and diseases of the circulatory system. ] Stud Alcohol.
1980;41:1040-70.

Kramer K, Kuller L, Fisher R. The increasing mortality
attributed to cirrhosis and fatty liver in Baltimore (1957-1966).
Ann Intern Med. 1968;69:273-82.

Day CP, James OFW, Butler T], Campbell RWFE. QT
prolongation and sudden cardiac death in patients with
alcoholic liver disease. Lancet. 1993;341:1423-8.

Moller S, Henriksen JH. Cirrhotic cardiomyopathy: a
pathophysiological review of circulatory dysfunction in liver
disease. Heart. 2002;87:9-15.

Hamoudi WA, Lee SS. Cirrhotic cardiomyopathy. Annals of
Hepatology. 2006;5(3): 132-9.

JAN-MAR, 2013





