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ABSTRACT: 

Background: Cirrhotic cardiomyopathy (CCM) is a cardiac dysfunction in the patients of cirrhosis. It is 

associated with increased morbidity and mortalitybecause of heart failure following invasive procedures. The 

present study aimed to determine the frequency of cirrhotic cardiomyopathy and its correlation with the 

spectrum of disease severity, Pro-BNP levels & other factors. 

Material and Method: This cross-sectional study included 50 cirrhotic patients. All the demographic 

variables, biochemical test results and ECG findings were noted. Cardiac functions were assessed by 

echocardiography.The severity of cirrhosis was assessed by Child-Turcotte-Pugh(CTP) score and Model for 

end-stage liver disease (MELD) score. All the collected continuous and categorical data was represented as 

mean/standard deviation and frequency/percentage. The association between CCM and different parameters 

were assessed by Chi-square test and ANOVA test. 

Results: Among 50 cirrhotic patients, systolic dysfunction was observed in 52% (n=26), diastolic dysfunction in 

72% (n=36) and prolonged QTc in 78% cases (n=39)of cirrhotic patients. A total of 34 patients (68%) had 

CCM. The raised Pro-BNP level was observed in 70% (n=35) of patients. The CTP stage A, B and C was 

observed in 14%, 48% and 38% of cases respectively. Frequency of CCM was significantly increased with 

severity of cirrhosis as it was most frequent in CTP-C stage (p=0.001). Demographic variables (such as age, 

gender and BMI), etiologies and other biochemical parameters were not significantly different in patient with or 

without CCM. However, CCM patients had a significantly higher CTP score, MELD score and Pro -BNP level. 

Conclusion: The Cardiac dysfunctions were more prevalent in higher stages of cirrhosis.  The presence of CCM 

was not related to etiology of cirrhosis whereas; it is directly correlated with higher CTP score, MELD score and 

Po-BNP levels. 
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INTRODUCTION: 

In 2005, World Conference of 

Gastroenterology defined cirrhotic cardiomyopathy 

(CCM) as “a chronic cardiac dysfunction in patients 

with cirrhosis characterized by blunted contractile 

responsiveness to stress (systolic dysfunction) and/or 

altered ventricular relaxation (diastolic dysfunction) 

with electrophysiological abnormalities in the 

absence of known cardiac disease”. 
[1] 

Liver cirrhosis 

is characterized by a sustained peripheral 

vasodilatation which leads to decreased systemic 

vascular resistance resulting in a reduction of 

effective circulating plasma volume and blood 

pressure, and increased heart rate, cardiac output and 

sympathetic tone, with an eventual sustained 

reduction of cardiac afterload.
 [2]

 

This may be associated with a group of 

subclinical cardiovascular abnormalities, like resting 

tachycardia and baseline increased cardiac output, 

reduced myocardial contractility with a blunted 

systolic and diastolic response to inotropic and 

chronotropic stimuli and down-regulation of 

adrenergic receptor function. There is an increase in 

levels of brain natriuretic peptide (BNP) and an 

impaired electric “recovery” of ventricular 

myocardium.
[3,4] 

This cardiac dysfunction may 

increase the morbidity and mortality following 

invasive procedures.
[5]

Thus, the early management of 

cardiac complications may change the prognosis and 

improve the quality of life in cirrhotic patient. 

The prevalence of liver cirrhosis is also 

difficult to estimate, because many persons with 

compensated cirrhosis do not exhibit signs or 

symptoms of the disease and because non-invasive 

studies lack sensitivity to detect cirrhosis at early 

stages.The objective of this study was to determine 

the frequency of cardiomyopathy in cirrhotic patients. 

The present study also conducted to know the 

correlation between CCM and severity of cirrhosis, 

etiologies of cirrhosis, and Pro BNP level in northern 

Indian population. 
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MATERIALS AND METHODS 

After the approval of Institutional Ethics 

Committee, this cross-sectional study was carried out 

in the Department of Gastroenterology and 

Hepatology, M.L.N. Medical College and Swaroop 

Rani Nehru Hospital, Allahabad for two-year (2014-

2015) period.This study included 50 cirrhotic 

patients. 
 

Inclusion criteria: All cirrhotic patients were 

included in the study. Diagnosis was done on the 

basis of history, clinical examination, biochemical 

and Ultrasonographic (USG) finding, and liver 

biopsy. 
 

Exclusion criteria: Patients with prior history of 

myocardial infarction, valvular heart disease, 

conduction abnormalities, cardiac failure, 

hypertension, diabetes, severe pulmonary diseases, 

renal diseases, hepatocellular carcinoma, thyroid 

diseases, electrolyte imbalance, history of drug 

intake such as calcium channel blockers, 

antiarrhythmics and digoxin were excluded.  
 

Data collection: The demographic variables such as 

age,gender and body mass index (BMI) of all 

cirrhotic patients were recorded.The base line 

investigations such as liver function test, serum 

creatinine and complete hemogram, ascitic fluid 

analysisesophago-gastroduodenoscopy (EGD) and 

USG abdomen were done and findingswererecorded. 

The severity of cirrhosis was assessed by Child-

Turcotte-Pugh(CTP) score and Model for end-

stage liver disease (MELD) score. 

Resting ECG was performed by certified ECG 

technician in all the patients and the value of 

corrected QT interval (QTc) of > 0.44 sec was 

considered as prolonged.Presence of prolonged QTc 

and >100 heart rate was labeled as ‘abnormal 

ECG’.[6]
The two-dimensional echocardiography and 

color doppler was used to asses systolic and diastolic 

function. The diagnostic criteria applied forsystolic 

dysfunction (SDF) was <55% left ventricle ejection 

fraction (LVEF) and for diastolic dysfunction (DDF) 

abnormal early diastole/late diastole (E/A) ratio. The 

grading of diastolic dysfunction was done according 

to the American Society of Echocardiography. 
[7,8]

 

The Pro B type Natriuretic Peptide (pro-BNP) level 

was determined via Elecsys NT proBNP assay 

(Roche diagnostics, Mannheim–Germany). The cut-

off level was 125 pg/ml. 

CCM was diagnosed if evidence of systolic and/or 

diastolic dysfunction, with supporting criteria of 

prolonged QTc present.
 [7]

 
 

Statistical analysis: The Continuous variables such 

as age, BMI, QTc interval (sec), pro-BNP and E/A 

ratio were expressed as mean with standard 

deviation (SD).Categorical variables such as gender, 

etiology, Child-Pugh Class, and elevated pro BNP, 

increased E/A ratio, prolonged QTc were expressed 

as frequency and percentage. Chi-square test was 

applied for comparing categorical variables.  

ANOVA test and t-test was applied for comparison 

of continuous variables. A p-value < 0.05 (5%) was 

considered as statistically significant. All 

calculations were done using SPSS version 16 

(Chicago, IL, USA). 
 

RESULTS:  

A total of 50 cirrhotic patients were enrolled in the 

study during the study period.Out ofthese, 48% of 

patients were in 41 to 50 years age group. Majority 

of patients (66%) were males. The demographic 

variables and baseline parameters were summarized 

in table -1.   

 

 

Table-1: Demographic profile and baseline parameters of study population  

Variable Mean ±SD 

Age (years) 44.86 ± 15.90 

BMI (Kg/m
2
) 22.43 ± 2.5 

Sr Bilirubin (mg/dL) 5.48 ± 3.43 

Sr ALT (IU/L) 129.58 ± 153.99 

Sr AST (IU/L) 129.08 ± 113.47 

Sr Albumin (g/dL) 3.05  ±  0.731 

Prothrombin time (PT) 20.60  ± 8.458 

INR 1.77  ± 0.828 

S. Creatinine (mg/dL) 0.98 ± 0.311 

CTP score 8.94 ± 2.06 

MELD score 17.26 ± 13.65 

Pro BNP level (pg/ml) 363.5 ± 323.2 

Heart rate 86.66 ±13.16 

QTc interval (seconds) 0.474 ± 0.066 

LVEF  57.28 ± 6.02 

E/A ratio 0.89 ± 0.22 
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The most common cause of cirrhosis was Alcohol 

(32%). The other causes were post necrotic (24%) due 

to Hepatitis B and C, wilson’s disease (4%) and 

autoimmune hepatitis (2%). Rest 28% of patients had 

cryptogenic cirrhosis.The most common presenting 

symptom was abdominal distension (90%), followed 

by jaundice (48%), hemetemesis/melena (28%) and 

altered sensorium (18%). Among 50 cirrhotic patients, 

CTP stage A, B and C was observed in 14%, 48% and 

38% of cases respectively.  

According to the diagnostic criteria, SDF was 

observed in 52% (n=26), DDF in 72% (n=36) and 

prolonged QTc in 78% (n=39) of cirrhotic patients. All 

the three abnormalities were seen in 22% (n=11) of 

cases whereas prolonged QTc with SDF or DDF was 

found in 46% (n=23) of cases. Thus, among 50 

cirrhotic patients, 34 patients (68%) had CCM. The 

raised Pro-BNP level was observed in 70% (n=35) of 

cirrhotic patients. 

The cardiac parameters such as heart rate, QTc 

interval and Pro-BNP level were compared among the 

CTP stages of cirrhotic patient. Systolic function and 

diastolic function were significantly reduced with 

severity of cirrhosis. Frequency of CCM was 

significantly increased with severity of cirrhosis as it 

was most frequent in CTP-C stage (Table-2). 

 

Table-2: Comparison of cardiac parameters with severity of cirrhosis 

Parameter Cirrhosis Stage F value/χ2 
value 

p-value 

CTP-A (n=7) CTP-B (n=24) CTP-C (n=19) 

Heart rate (beats/ min) 79.57±11.40 86.63±13.64 89.32±12.80 1.43 0.250 

QTc interval (sec) 0.43±0.07 0.47±0.08 0.49±0.04 2.34 0.107 

LVEF (%) 60.31±3.88 58.45±6.3 54.70±5.56 3.38 0.042* 

E/A ratio 1.11±0.34 0.97±0.14 0.71±0.14 17.35 0.000* 

Pro-BNP (pg/ml) 140.43±299.48 360.5±345.42 449.47±273.98 2.48 0.094 

CCM % (n) 28.57 (2) 58.33(14) 94.74 (18) 12.71 .001* 

*denotes significant value <5% 

 

Demographic variables (such as age, gender and BMI) , etiologies  and other biochemical parameters were not 

significantly different in patient with or without CCM. However, higher CTP score, MELD score and Pro -BNP 

level were significant associated with presence of CCM. (Table-3) 
 

Table-3 Comparison of demographic and clinical parameters in cirrhotic patients with cardiomyopathy 

and without cardiomyopathy 

Parameter CCM χ2 value / 

t- test 

p-value 

Present (n=34) Absent (n=16) 

Age (years) 42.02±14.74 50.87±16.58 -1.90 0.063 

Gender Male n (%) 22 (64.7) 11 (68.8) 0.079 0.778 

Female n (%) 12 (35.3) 5 (31.3) 

BMI (Kg/m
2
) 24.66±2.10 24.60±2.13 0.106 0.916 

Etiology Alcoholic n (%) 12 (35.3) 4 (25.0) 0.462 0.533 

Post-necrotic n (%) 8 (23.5) 4 (25.0) 0.013 0.910 

Sr Bilirubin  (mg/dl) 1.01±0.35 0.91±0.19 2.78 0.008* 

AST (IU/L) 152.06±125.15 80.25±55.56 2.80 0.007* 

ALT (IU/L) 156.82±175.54 71.69±58.45 2.54 0.014* 

Albumin (g/dl) 2.99±0.67 3.17±0.83 -0.80 0.424 

INR 1.88±0.78 1.54±0.88 1.37 0.177 

Sr Creatinine (mg/dl) 1.01±0.35 0.91±0.19 1.05 0.299 

CTP score 9.65±2.02 7.44±1.26 4.70 0.000* 

MELD score 18.97±7.14 13.63±6.09 2.58 0.013* 

Pro-BNP (pg/ml) 469.12±317.38 139.06±203.22 4.43 0.000* 

*denotes significant value <5% 
 

DISCUSSION: 

In the present study, CTP stages A, B, and C were 

found in 14%, 48%, and 38% of the study population, 

respectively. The present cross-sectional study 

observed CCM in 68% of cirrhotic patients. The 

frequency of CCM varied from 28% to 45% in 

different studies.
[9-11]

This difference in frequency of 

CCM may be due to the fact that more cirrhotic 

patients in the present study (86%) belong to the 

higher CTP stage. 

In the present study, SDF was observed in 52% of 

patients with low LVEF (<55%). Hammami et al.
[12]

 

found that 17.5% of patients out of 80 cirrhotic 

patients had SDF, whereas Dash et al.
[10] 

found SDF 

in 25% of patients. The present study, similar to Dash 

et al.
[10]

 found significantly reduced systolic function 

(LVEF) with advanced stages of cirrhosis (p=0.042). 

The DDF in the present study was seen in 72% of 

patients and had a significant fall in form of E/A ratio 

in CTP -C stage (p=0.00). DDF among cirrhotic 
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patients in literature varied from 30% to 70%.
[10,12,13]

. 

Many studies did not find correlation between DDF 

and severity of cirrhosis in contrast to the present 

study.
 [10, 12, 13]

 

The QTc prolongation and raised pro-BNP level were 

seen in 78% and 70% of patients respectively. In the 

current study, the QTc interval and pro-BNP level 

were not significantly differ in different CTP stages. 

However, previous studies found a significant 

association between prolongation of QTc and the 

severity of cirrhosis.
[10,12,14]

 

Similarly, Sheikh et al.
[11]

, Woo JJ et al.
[15]

 and 

Mihailovici et al.
[16]

 found levels of pro-BNP rose 

markedly in patients with CTP- C stage than A and 

B. The frequency of CCM was significantly 

increased with CTP stages of cirrhosis (p=0.001) 

similar to the literature.
[9,10]

It was present in  28.57% 

patients in Child’s A, 58.33% patients in Child’s B 

and 94.74% patients with Child’s C cirrhosis. 

The present study did not find any significant 

difference between patients with CCM and without 

CCM with respect to the age, gender, BMI and 

etiology of cirrhosis, similar to the study by Dash et 

al.
 [10] 

However, Kaoushik et al.
[9]

 in their study on 

100 cirrhotic patients observed a significantly 

different frequency of CCM among alcoholics and 

non-alcoholics.  

The present study found a statistically significant 

higher CTP and MELD score in CCM patients in 

contrast to without CCM patients (p<0.005). This 

finding was in accordance with Dash et al. 
[10]

 and 

Hammami et al.
[12] 

The pro-BNP level was also 

significantly raised in CCM patients (p=0.000) in the 

current study. In a study by Pentiuket al.
[17]

, NT-pro-

BNP levels were higher in patients with refractory 

ascites, severe esophagus varices, hepatorenal 

syndrome, hypoalbuminemia, and the lowest in pre-

ascitic patients. Thus, we can conclude that elevated 

levels of pro-BNP may be a good indicator of cardiac 

dysfunction in patients with cirrhosis. 
 

CONCLUSION: 

CCM is highly prevalent in cirrhotic patients 

irrespective of the etiology and demographic 

variables. It is positively correlates with pro-BNP 

level, and degree of liver dysfunction. Diastolic 

dysfunction was more frequent than systolic 

dysfunction among cirrhotic patients and they 

significantly altered with stages of cirrhosis.  
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