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Abstract

Background: Chronic liver disease (CLD) exerts pathological effects on multiple organ
systems, including the cardiovascular system, which often remain clinically unnoticed. In
many patients with CLD, cardiovascular complications develop in a subclinical manner
and become evident only under stressful conditions. Therefore, early detection of
cirrhotic cardiomyopathy using electrocardiography (ECG) and two-dimensional
echocardiography (2D-ECHO) may help reduce morbidity and mortality in these patients.
Objectives: To identify cardiac dysfunction in patients with chronic liver disease using
electrocardiography and echocardiography. To correlate cardiac abnormalities with the
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males and 78% had a history of alcoholism. Abnormal ECG findings were observed in 57%
Email: of patients, with QT prolongation being the most common abnormality, present in 29% of
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were observed in 77% of patients with significant cardiac dysfunction. Most patients
belonged to Child-Pugh class C. Echocardiographic evaluation was normal in 48% of
patients, while diastolic dysfunction was the most common abnormal finding, seen in 44%
of cases, and was positively correlated with the severity of liver disease. Conclusion: QT
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INTRODUCTION

Chronic liver disease (CLD) is a major global health problem associated with significant morbidity and mortality. In
addition to hepatic dysfunction, CLD affects multiple organ systems, including the cardiovascular system. Cirrhotic
cardiomyopathy is characterized by impaired cardiac contractility, diastolic dysfunction, and electrophysiological
abnormalities in the absence of pre-existing heart disease. These cardiac changes often remain asymptomatic at rest and
become clinically evident only during physiological stress, infections, or invasive procedures such as liver
transplantation().

Electrocardiographic abnormalities, particularly prolonged QT interval, and echocardiographic evidence of diastolic
dysfunction are commonly reported in patients with advanced liver disease(2)Early recognition of these abnormalities is
important because they contribute to increased perioperative risk, reduced exercise tolerance, and poor clinical outcomes.
The severity of liver dysfunction assessed by the Child—Pugh scoring system has been shown to correlate with the degree
of cardiovascular impairment (3). Therefore, evaluation of cardiac abnormalities using electrocardiography and
echocardiography may facilitate timely diagnosis and improve management strategies in patients with chronic liver disease.
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MATERIALS AND METHODS

A multicenter cross-sectional observational study was conducted over 18 months, from December 2020 to June 2022, at
ESIC Medical College and Hospital, Army Hospital Pathankot, and Shahade Hospial, Pune. A total of 100 patients with
chronic liver disease were enrolled in the study. Patients aged above 18 years with clinical and/or radiological evidence of
chronic liver disease or cirrhosis of any etiology and disease duration greater than 26 weeks were included. Patients with
pre-existing cardiac disorders such as congenital heart disease, ischemic heart disease, congestive cardiac failure, or
comorbid conditions including diabetes mellitus and hypertension were excluded from the study. Written informed consent
was obtained from all participants prior to enrolment. Detailed clinical evaluation was performed in each patient, including
assessment for signs of chronic liver disease, hepatic encephalopathy, blood pressure measurement, and comprehensive
cardiovascular examination.

Al participants underwent relevant laboratory investigations, including complete blood count, liver function tests, renal
function tests, PT/INR, aPTT, viral markers (HBsAg and anti-HCV), and serum pro-BNP estimation in selected cases.
Ultrasonography of the abdomen, electrocardiography (ECG), and two-dimensional echocardiography (2D-ECHO) were
performed to evaluate cardiovascular abnormalities with cardiology consultation. The severity of liver disease was graded
using the Child—Pugh scoring system. Statistical analysis was carried out using SPSS version 18.0 and R software version
3.2.2. Continuous variables were expressed as mean + standard deviation, while categorical variables were presented as
frequencies and percentages. ANOV A, Chi-square test, and Fisher’s exact test were applied wherever appropriate, and a
p-value of <0.05 was considered statistically significant.

RESULTS

A total of 100 patients with chronic liver disease (CLD) were included in the study and underwent detailed cardiac
evaluation to assess cardiovascular abnormalities and their correlation with the severity of liver disease. The majority of
patients belonged to the age group of 41-50 years, followed by 30-40 years and 51-60 years, together accounting for 82%
of the study population. The mean age of the participants was 43.22 + 10.43 years.

Male predominance was observed, with males constituting 81% of the study population, while females accounted for 19%.
The most common clinical presentations were abdominal distension (98%) and lower limb edema (97%). Jaundice was
present in 64% of patients, gastrointestinal bleeding in 42%, altered sensorium in 24%, and breathlessness in 13% of cases.
A history of alcoholism was observed in 78% of patients, and more than half of them (54%) reported alcohol consumption
for over 10 years. Laboratory evaluation revealed that 44% of patients had serum bilirubin levels below 2.5 mg/dL, whereas
42% had bilirubin levels greater than 5 mg/dL. Hypoalbuminemia was common, with 76% of patients having serum
albumin levels between 1-2.5 g/dL. Coagulopathy with INR >1.5 was noted in 66% of patients.

Serum pro-BNP levels were assessed in 90 patients, among whom 77.8% showed elevated values. Most patients with raised
pro-BNP levels belonged to Child—Pugh class C and demonstrated associated echocardiographic evidence of diastolic
dysfunction. Electrocardiographic abnormalities (Table.1) were identified in 57% of patients. QT interval prolongation
was the most frequent ECG abnormality, observed in 29% of patients, followed by right bundle branch block (RBBB) in
6% of cases. The majority of study participants (74%) were categorized under Child—Pugh class C, whereas only 4%
belonged to Child—Pugh class A. Severe liver disease (Child—Pugh class C) was particularly common among patients aged
41-50 years.

Table 1: Association between Severity of CLD and ECG changes

Child Pugh class | Total
A |B |C

Normal 4 18 | 21 43

Sinus Tachycardia 0 2 |20 22

RBBB 0 [0 |6 6

QT Prolongation 0 2 |27 29

Total 4 |22 |74 100

Chi square test= 25.51, p=0.0001* Statistically significant

Echocardiographic evaluation revealed normal findings (Table.2) in 48% of patients, while diastolic dysfunction was the
most common abnormality, detected in 44% of cases. Among patients with QT prolongation, 93.1% belonged to Child—
Pugh class C. Similarly, a significant proportion of patients with diastolic dysfunction were also categorized under Child—
Pugh class C, indicating a strong association between cardiac dysfunction and the severity of liver disease.
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Table 2: Echocardiographic manifestations in CLD
Frequency | Percentage

Normal 48 48%
Diastolic dysfunction 44 44%
Pulmonary HTN 3 3%
Dilated Cardiomyopathy 1 1%
Systolic and Diastolic dysfunction | 4 4%

Echocardiographic abnormalities increased significantly with advancing liver disease severity. Most patients with Child—
Pugh Class C had cardiac dysfunction, predominantly diastolic dysfunction (41%), while normal echocardiographic
findings were more common in Classes A and B. This association was statistically significant (3> = 23.48, p = 0.001),
indicating worsening cardiac involvement with progressive cirrhosis (Graph.1).
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Graph 1: Correlation of severity of liver disease and Echocardiographic manifestations

These findings suggest that both electrocardiographic and echocardiographic abnormalities become increasingly prevalent
with advancing hepatic dysfunction.

DISCUSSION

Cirrhotic cardiomyopathy (CCM) is an increasingly recognized cardiovascular complication of chronic liver disease that
often remains underdiagnosed because patients are usually asymptomatic at rest. It is characterized by impaired cardiac
contractility during stress, diastolic dysfunction, and electrophysiological abnormalities in the absence of primary heart
disease. Early diagnosis is important because undetected CCM can increase perioperative and post-transplant morbidity
and mortality in patients undergoing liver transplantation.

In the present study, most patients belonged to the 41-50 years age group, which is comparable to findings reported by
Kazankov et al., Kim et al., and Fischer et al., where the mean age ranged from 50 to 53 years (4). Increasing age was
associated with higher Child-Pugh scores, indicating greater severity of liver disease and increased risk of cardiac
dysfunction.

A marked male predominance (81%) was observed, likely due to the high prevalence of alcohol-related liver disease.
Similar observations were reported in studies by Rabie et al. and other investigators (5,6). Alcoholism was the most
common etiology of cirrhosis in the present study, accounting for 78% of cases, while viral hepatitis was the second most
common cause. Chronic alcohol exposure may contribute to both hepatic and myocardial injury, thereby increasing the
risk of CCM (7).

Most patients in this study belonged to Child-Pugh class C, suggesting advanced liver dysfunction. Similar studies have
demonstrated a strong association between worsening liver disease and cardiac abnormalities, particularly QTc
prolongation. Elevated pro-BNP levels were observed in the majority of patients, consistent with findings by Henriksen et
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al (8). Increased BNP secretion in cirrhosis is related to hyperdynamic circulation, ventricular stress, and neurohormonal
activation.

Electrocardiographic abnormalities were present in more than half of the patients, with QT prolongation being the most
common finding. Most patients with prolonged QT interval belonged to Child-Pugh class C, indicating a close relationship
between electrophysiological abnormalities and severity of cirrhosis (9). Sinus tachycardia and right bundle branch block
were also observed. Previous studies have suggested that alcohol-related cirrhosis is more frequently associated with QT
prolongation compared to viral etiologies.

Echocardiographic evaluation showed diastolic dysfunction as the most common manifestation of CCM, affecting 44% of
patients. Similar findings were reported by Mihalovici et al. and Puncho et al (10). Diastolic dysfunction was predominantly
seen in Child-Pugh class C patients, suggesting that worsening hepatic dysfunction parallels deterioration in cardiac
performance. Systolic dysfunction was less common and usually becomes evident only during stress conditions (11).

Ovwerall, the present study highlights the high prevalence of cardiac abnormalities among patients with advanced liver
cirrhosis, particularly in alcohol-related disease and higher Child-Pugh classes. Routine cardiac evaluation using ECG,
echocardiography, and biomarkers such as BNP and NT-proBNP may facilitate early diagnosis and improve clinical
outcomes, especially in patients being considered for liver transplantation (12, 13)..

CONCLUSION

Cardiac abnormalities are common in chronic liver disease and increase with the severity of cirrhosis. Diastolic dysfunction
was the predominant echocardiographic finding, while QT interval prolongation was the most frequent ECG abnormality.
Elevated serum pro-BNP levels correlated with disease progression, supporting its value as a marker of cardiac
involvement. Routine cardiovascular screening with ECG, echocardiography, and biomarkers may facilitate early detection
of cirrhotic cardiomyopathy, improve risk assessment, and optimize patient outcomes, particularly in advanced liver disease
and liver transplantation candidates.

Limitation of this study:

The study had a relatively small sample size with predominance of male patients and alcohol-related liver disease, which
may limit generalizability. Its cross-sectional design prevented assessment of long-term cardiac outcomes. Advanced
cardiac investigations such as stress echocardiography and cardiac MRI were not performed, and certain confounding
factors including duration of liver disease and ongoing alcohol intake could have influenced the results.
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