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ABSTRACT

BACKGROUND
Liver Cirrhosis is a major problem in India caused by high prevalence of alcoholism amongst the population. Cirrhotic
cardiomyopathy is used to describe features indicative of abnormal heart structure and function in patients with cirrhosis.

AIMS
Study is to assess cardiac changes in chronic liver disease patients and its correlation with MELD score.

METHODOLOGY

This study was carried out on 60 patients who were admitted in Hamidia Hospital, GMC, Bhopal, from December 2014 to
December 2015. All patients were subjected to physical examination, laboratory investigations, echocardiography and twelve lead
ECG. Severity of cirrhosis was evaluated by MELD score.

STATISTICAL ANALYSIS
Data were analysed using SPSS 20. P value < 0.05 was considered as statistically significant.

RESULTS

31.66% of patients had increased left atrial diameter, 1.7% patients had increased right ventricular diameter, 23.3% patients
had increased interventricular septal thickness, 18.33% patients had increase in diastolic left ventricular diameter, 33.3% patients
had increase in left ventricular posterior wall diameter, 28.3% patients had increased pulmonary artery systolic pressure, 5%
patient had ejection fraction less than 55%, incidence of diastolic dysfunction was 50% and 41.7% patients had QTc prolongation.
In our study, all the cardiac parameters correlated significantly with MELD score.

CONCLUSION
In the present study liver cirrhosis is associated with significant cardiac changes, diastolic dysfunction and QTc prolongation
and all these changes significantly correlated with severity.
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INTRODUCTION Cirrhotic Cardiomyopathy is defined by following Clinical
Cirrhosis is a condition that is defined histopathologically and Criteria

has a variety of clinical manifestations and complications, 1. Baseline increased cardiac output, but blunted
some of which can be life-threatening.(1) Cirrhosis is ventricular response to stimuli.

associated  with wide range of cardiovascular 2. Systolic and diastolic dysfunction.

abnormalities.®  Patients of liver cirrhosis have 3. Absence of overt left ventricular failure at rest.
hyperdynamic circulation manifested as high cardiac output, 4. Electrophysiological abnormalities including prolonged
decreased systemic vascular resistance and widespread QT interval.(5)

arterial vasodilatation.(®

Cirrhotic cardiomyopathy is the term used to describe a
collection of characters expressive of abnormal heart
structure and function.(®)

Structural and functional cardiac abnormalities have been
reported in patients with cirrhosis, irrespective of its
aetiology including dilatation of both heart chambers. In
particular, cirrhosis is associated with increase in left atrium
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logarithmic equation that represents a sum of serum values
of bilirubin, International Normalized Ratio (INR) and
creatinine.®) These parameters measure liver dysfunction
and correlated with severity of liver disease.

MATERIAL AND METHODS

60 diagnosed case of cirrhotic (39 male and 21 female)
patients, aged between 18 years to 60 years, confirmed by
ultrasonography and other biochemical parameters are
selected from Medical Ward in the period of December 2014
to December 2015. Informed consent was taken from all the
study participants. Approval was taken from the Ethics
Committee of our Institution.

The baseline demographic and clinical features of patients
are shown in Table 1.

Echocardiography was performed using quantitative M-
mode and two dimensional transthoracic echocardiography
and colour flow Doppler examination by same cardiologist in
Department of Cardiology, Hamidia Hospital, Bhopal.
Equipment used was AACUSON ultrasound and
echocardiographic system advanced model equipped with
Doppler tissue imaging. Each two dimensional study
consisted of parasternal long axis and short axis, and apical
two and four chamber views. The conventions of American
Society of Echocardiography were followed in obtaining
dimensions.(9 Measurement of the following parameters
were performed - left atrial and right ventricular diameters,
left  ventricular systolic and diastolic diameters,
interventricular septum, left ventricular posterior wall,
ejection fraction and estimated pulmonary artery pressure.
The E/A ratio (Early maximal ventricular filling
velocity/Atrial maximal filling velocity) was used as an index
of diastolic dysfunction and was considered abnormal when
E<A.

Previous data showed that the MELD score is an accurate
predictor of survival in cirrhotic patients on the waiting list
for OLT and has been used worldwide as a reliable parameter
for liver allocation policies, because it correlates with the
decline of the liver function. Variables are Bilirubin, INR and
Creatinine, are used to calculate a score range from 6 to 40.
The score is calculated according to the formula MELD = 9.57
x Loge (creatinine mg/dL) + 3.78 x Loge (bilirubin mg/dL) +
11.2 x Loge (INR) + 6.43.® as reported. We stratified the
resulting values as <16 or >16 points, because this is a usual
cut of points for considering OLT.(10)

STATISTICS

The data were analysed using SPSS 20. Appropriate
univariate and bivariate statistical analysis were carried out
using the student’s ‘t’ test for the continuous variable (Age)
and two-tailed Fisher exact test or chi-square (c2) test for
categorical variables. To measure the linear dependence
between two random variables, Pearson’s correlation
coefficient was wused. All means are expressed as
mean+standard deviation and proportion in percentage are
expressed as meantstandard deviation. The critical level of
significance of the results were considered at 0.05 level, i.e. P
<0.05 was considered significant.

RESULTS
Cardiac Changes in Cirrhosis Patients
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Out of 60 chronic liver disease patients, 41 patients were
having left atrial diameter in normal range (68.3%), 18
patients were having mild increase in left atrial diameter
(30%), while only 1 patient was having moderate
enlargement in left atrial diameter (1.7%).

Out of 60 chronic liver disease patients, 59 patients were
having right ventricular diameter in normal range (98.3%), 1
patient was having mild increase in right ventricular
diameter (1.7%).

Out of 60 chronic liver disease patients, 46 patients were
having interventricular dimension in normal range (76.7%),
14 patients were having mild increase in interventricular
dimension (23.3%).

Out of 60 chronic liver disease patients, 49 patients were
having diastolic left ventricular diameter in normal range
(81.66%), 11 patients were having mild increase in diastolic
left ventricular diameter (18.33%).

Out of 60 chronic liver disease patients, 40 patients were
having left ventricular posterior wall diameter in normal
range (66.7%), 20 patients were having mild increase in left
ventricular posterior wall diameter (33.3%).

Out of 60 chronic liver disease patients, 43 patients were
having pulmonary artery systolic pressure in normal range
<30 (71.7%), 17 patients were having mild increase in
pulmonary artery systolic pressure (28.3%).

Out of 60 chronic liver disease patients, 57 patients were
having ejection fraction >55% (95%), 03 patients were
having ejection fraction <55% (5%).

Correlation with MELD Score - Table 2

Left atrial diameter, right ventricular diameter,
interventricular septum thickness, left ventricle end diastolic
diameter, left ventricle posterior wall diameter, left
ventricular systolic diameter, left ventricle ejection fraction,
pulmonary artery systolic pressure significantly correlated
with the MELD score (Table 2). Patients with more severe
liver disease (MELD >16) were found to have higher cardiac
parameters when compared with patients who had MELD
<16; 50% of patients, 30 out of 60 were found to have
diastolic dysfunction which correlate with the age, while it
did not correlate with the sex, MELD score and aetiology of
cirrhosis; 41.7% of patients, 25 out of 60 were found to have
QTc prolongation which correlated with the MELD score,
while it did not correlate with the age, sex and aetiology of
cirrhosis.

Variables Data
AGE (years) 44.98+12.07
Gender male/female, n (%) 39 (65)/21(35)
BMI (kg/m2) 21.87+4.67
Aetiology-
Alcoholic, n (%) 20 (33.33)
Viral, n (%) 15 (25)
Both, n (%) 8(13.33)
Cryptogenic, n (%) 17 (28.3)
Child-Pugh
A, n (%) 0(0)
B, n (%) 22 (36.7)
Cn (%) 38 (63.7)
MELD 20.47+8.92
Bilirubin (mg/dL) 3.76+6.04
Random blood sugar (mg/dL) 112.58+48.84
Creatinine (mg/dL) 1.95+1.85
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Albumin (mg/dL) 2.32+0.52
PT/INR 1.85+.67
Serum Sodium (mEq/L) 135.35+6.40
Table 1

Plus-minus values are meanzstandard deviation. BMI-
Body Mass Index. MELD- Model for End Stage Liver Disease.
PT - Prothrombin. INR - International Normalized Ratio.

The baseline demographic and clinical features of
patients.

Std. Sig.
Parameters [MELD| N Mean Deviation t (2-Tailed)
< . .
LA 16 | 22| 32.55 | 1.335 11168 0001

>16 | 38 | 40.82 | 3.311

<16 | 22 | 17.36 | 3.360
RV >16 | 38 | 20.37 | 2655 | 528| 001

<16 | 22| 7.82 | 0395
IVSD >16 |38 | 9.87 | 1.166 | 60| 0001

<16 | 22| 42.00 | 1.852
LVED >16 | 38 | 49.18 | 4.666 | 0894 0001

<16 | 22| 7.86 | 0.560
LVPWD >16 | 38 961 0.790 -9.089 .0001
<16 | 22 | 26.77 | 1.901
LVES >16 | 38 | 30.71 | 3.463 | *o11| 0001
<16 | 22 | 67.95 | 4.541
LVEF >16 | 38 | 64.24 | 6.279 | 2*30| 018
<16 | 22 | 21.59 | 1.368
PASP >16 | 38 | 31.68 | 7.204 | 6482 0001
Diastolic <16 | 11
Dysfunction | >16 | 19

QTc <16 | 1

Prolongation | >16 | 24

>0.05

-8.160 | .0001

Table 2

Correlation between echocardiographic parameters and
MELD score.

DISCUSSION

Study shows that echocardiographic abnormalities seen in
patients with liver cirrhosis correlate directly with severity of
disease assessed by MELD score. Diastolic dysfunction was
seen in 50% of the patients, but no correlation was found
with the severity of disease (MELD score). In ECG, QTc
prolongation was seen in 41.7% of the patients; these data
are consistent with previous reports.(11) and correlation was
found with severity of disease (MELD score).

The demonstrable morphological and functional heart
changes in patients with cirrhosis have been grouped under
the term cirrhotic cardiomyopathy.(12) CCM often has an
insidious course in patients with cirrhosis and no specific
morphological change or mild ventricular enlargement may
be present.(13) The pathological changes is due to biochemical
and mechanical events that leads to gross changes in the
heart, characterized by changes in geometry, mass, function
and wall stress. Wall stress produces dilatation by the
stimulation of a number of neuro-hormonal pathways,
resulting in heart failure.(14)

Cardiac remodelling observed in patients with cirrhosis
may be related to the presence of the hyperdynamic
circulation which is hallmark of cirrhosis, in accordance to
forward flow theory and peripheral vasodilatation
hypothesis.(15)

In an echocardiography study of 24 patients with
alcoholic cirrhosis, the enlarged left ventricular diameters
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was found both at end diastole and end systole. Increased
cardiac output occurred in conjunction with an enlarged
ventricle throughout the cardiac cycle, i.e. the increase in left
ventricular end systolic diameters seems not to be related to
the diminished afterload, but determined by increase in
vascular volume.(16)

Finding in accordance with the hypothesis favouring
central hypovolemia and decreased effective arterial blood
volume in cirrhosis have shown that a higher portal pressure
and higher hepatic blood flow independently determine a
higher cardiac output.(1?)

Previous publication have found left atrial, right atrial and
right ventricular diastolic diameters to be significantly
greater than controls, but parameters concerning left
ventricular systolic dimension, septal wall and posterior wall
thickness did not show significant differences.(6) Another
finding was the higher pulmonary arterial pressure
mechanism of increased PAP is not fully understood, but
previous studies suggested that microthrombi can migrate to
pulmonary vascular bed along porto-systemic shunt and can
increase in vascular resistance.(18)

Right ventricle diastolic dysfunction may be due to the
decrease in cardiac preload, increase in the afterload or right
ventricular relaxation. Left Ventricle Diastolic Dysfunction is
often linked to stiff and noncompliant ventricles which
cannot accommodate the venous return to the heart in early
and middle-late diastole.(19 Decreases in cardiomyocytes
metabolism have been recently proposed in order to explain
diastolic dysfunction.(20) Diastolic dysfunction which is
considered major criteria for cirrhotic cardiomyopathy.21 is
common among patients of liver disease. In our study and
previous reports.(2223), it did not correlate with severity of
liver disease.

Electrophysiological abnormalities including prolonged
repolarization time and impaired excitation-contraction
coupling have been found in cirrhotic patients.(24 Prolonged
QTc can be associated with increased risk of ventricular
arrhythmias.(23) Exact mechanism is still unclear. Some
studies claimed that severity of cirrhosis (MELD score) has
some relations with QTc prolongation.(24) QTc prolongation
and cirrhosis suggesting QTc interval as the best ECG finding
in CCM.

MELD score is the reliable parameter to assess the
deterioration of liver function, because it correlates with
mortality.(25) In this regard, the current study demonstrates
that MELD scoring system also correlates with heart changes
observed in echocardiographic studies.

CONCLUSION

Liver cirrhosis is associated with echocardiographic and
electrocardiographic changes in a form of dilated right
cardiac chambers, diastolic dysfunction and pulmonary
hypertension and QTc prolongation. Echocardiography
should be part of screening of patients, because patients are
at high risk of mortality and morbidity. According to relation
between Child-Pugh score and MELD, we recommended
echocardiography evaluation in all child B and C cirrhotic
patients.
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