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ABSTRACT 
Objective: To find out the frequency of corrected QT interval (QTc) prolongation in patients with liver cirrhosis. 
Study Design: Cross-sectional study. 
Place and Duration: The department of medicine, “Aziz Bhatti Shaheed Teaching Hospital”, Gujrat from April 2021 to October 
2021. 
Methodology: A total of 150 patients of both genders aged 18-65 years having liver cirrhosis were included. Proper medical 
history and clinical examination were performed while electrocardiogram (ECG) was obtained to find out QT interval in all the 
patients. The frequency of QTc prolongation was recorded. 
Results: In a total of 150 patients, 66 (44.0%) were males and 84 (56.0%) females. The mean age was 48.67±16.67 years 
while the mean duration of cirrhosis was 4.71±1.18 years. Frequency of QTc prolongation was noted in 44 (29.3%) patients. 
Among ninty patients of liver cirrhosis with age more than 40 years, 31 (70.5%) had corrected QT interval prolongation 
(p=0.040). Among 84 female patients, there were 25 (56.8%) cases of corrected QT interval prolongation (p=0.047). 
Practical Implications: Potential cases of liver transplantation may be prioritized as per their risk of prolongation of QTc but 
further research is required in this regard. 
Conclusion: The frequency of QTc prolongation was quite high among patients of liver cirrhosis. 
Keywords: Cardiovascular disease, Electrocardiogram, liver cirrhosis, mortality, QT prolongation. 

 

INTRODUCTION 
Liver cirrhosis is known to be one of the most significant causes of 
morbidity and mortality globally.1 Chronic hepatitis, alcohol abuse 
and “non-alcoholic fatty liver disease (NAFLD)” are some of the 
major causes behind liver cirrhosis.2 Important complications of 
cirrhosis include portal hypertension, upper gastrointestinal 
bleeding, hepatic encephalopathy and ascites. Complications of 
liver cirrhosis may further lead into multiple organ failure that 
commonly involve organs like heart, lungs, kidneys and immune 
system.3  
 Liver cirrhosis is also linked with a variety of cardiovascular 
disorders.4 In liver cirrhosis, cardiomyopathy may exhibit in the 
form of increased cardiac output, systolic or diastolic dysfunction or 
electrophysiologic disorders like arrhythmias and 
electrocardiographic (ECG) abnormalities are noted among 
patients of liver cirrhosis.5 A prolonged “corrected QT interval 
(QTc)” is described as the electrophysiologic hallmark representing 
cirrhotic cardiomyopathy.6 Literature reports nearly half of the all 
cirrhotic cases to have cirrhotic cardiomyopathy. 7 Prolongation of 
QTc may predispose patients of liver cirrhosis to serious conditions 
like fatal polymorphic ventricular tachycardia known as “torsade de 
pointes”. Torsade de pointes can further lead into ventricular 
fibrillation which can further inflict sudden cardiac death.8 A study 
done by Tirean E et al in 2018 reported frequency of QTc 
prolongation among patients of liver cirrhosis as 60%.9 
 This study was aimed at finding out the frequency of QTc 
prolongation in patients with liver cirrhosis. The findings of this 
study were thought to assist clinicians to make appropriate 
prediction and treatment about the prognosis of these cases. 
 

METHODOLOGY 
This cross-sectional research was performed at the department of 
medicine, “Aziz Bhatti Shaheed Teaching Hospital”, Gujrat from 
10th April 2021 to 10th October 2021. Approval from “Hospital 
Ethical Committee” was acquired. Informed as well as written 
consents were taken from all patients. A sample size of 145 cases 
taking anticipated frequency of QTc prolongation among patients 
of liver cirrhosis with 95% confidence level and 8% margin of error. 
 A total of 150 patients of both genders aged 18-65 years 
having liver cirrhosis were included. Patients with any bundle 
branch block as per ECG, previous history of ischemic/non-
ischemic heart disease or previous history of using drugs that 

could have prolonged the QT interval were excluded. Non-
probability consecutive sampling technique was employed. At the 
time of enrollment, proper medical history was noted and clinical 
examination was performed. ECG were performed in all cases of 
liver cirrhosis and frequency of QTc prolongation was recorded. All 
study information was noted on a special proforma. 
 Data analysis was performed using “Statistical Package for 
Social Sciences (SPSS)” version 26.0. Categorical data were 
shown as frequency and percentages whereas numeric data were 
represented as mean and standard deviation (SD). Stratification 
was performed to control the effect modifiers like age, gender and 
duration of cirrhosis. For comparisons, chi-square test was utilized 
taking p<0.05 as significant. 
 

RESULTS 
In a total of 150 patients, 66 (44.0%) were males and 84 (56.0%) 
females. The mean age was 48.67±16.67 years while the mean 
duration of cirrhosis was 4.71±1.18 years. Frequency of QTc 
prolongation was noted in 44 (29.3%) patients (table-1). 
 
Table 1: Characteristics of Patients with Liver Cirrhosis (n=150) 

Characteristics Frequency (%) / 
Mean±SD 

 
Age 

Mean ±SD 48.67 ±16.67 

<40 years  60 (40%) 

≥40 years  90 (60%) 

Gender Male 66 (44%) 

Female 84 (56%) 

Duration of cirrhosis(years) Mean ±SD  4.71±1.18 

QT interval prolongation Yes 44 (29.3%) 

No 106 (70.7%) 

 
Table 2: Association of QT interval prolongation with age, gender and 
duration of disease. 

Age, years  QT interval Prolongation p-value  

Yes  No  

≤40  13 (29.5%)  39 (36.8%)  0.040  

>40  31 (70.5%)  67 (63.2%)  

Gender 

Male  19 (43.2%)  47 (44.3%)   
0.047 Female  25(56.8%)  59 (55.7%)  

Duration of disease (years) 

≤3  6 (18.75%)  26 (81.25%)   
0.061 >3  38 (32.2%)  80 (67.7%)  
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 Among ninty patients of liver cirrhosis with age more than 40 
years, 31 (70.5%) had corrected QT interval prolongation 
(p=0.040). Among 84 female patients, there were 25 (56.8%) 
cases of corrected QT interval prolongation (p=0.047). Association 
of QT interval prolongation with age, gender and duration of liver 
cirrhosis is represented in table-2. 
 

DISCUSSION 
Cirrhosis is known to be the final stage of progressive fibrosis of 
liver and may influence other organs of the body like heart, lungs 
or kidneys but the exact mechanism behind this is not yet fully 
understood.10 "Cirrhotic cardiomyopathy" was first described by 
'Lee' to state the cardiac dysfunction among patients of liver 
cirrhosis.11 In 2005, experts gathered at “The World Congress of 
Gastroenterology” and labeled cirrhotic cardiomyopathy as a form 
of the chronic cardiac dysfunction among patients having liver 
cirrhosis.12 This mechanism was described as reduction in 
contractile response to stress and/or altered diastolic relaxation 
and/or electrophysiological dysfunction in the non-existence of 
other known cardiac diseases.13 As electrophysiological 
abnormalities in such patients can be detected with the use of 
ECG, one of these findings are prolongation QTc. Prolongation of 
QTc represents prolongation of ventricular repolarization period 
which might further develop into fatal arrhythmias.14 
 Literature highlights that QT interval is known to be linked 
with portal hypertension, acute episodes of upper gastrointestinal 
bleeding, acites as well as myocardial dysfunctioning.15 Prolonged 
QTc interval might be improved following liver transplant or the 
utilization of “non-selective beta-blockers” but this need further 
verification.16 Some other factors like serum electrolyte and diuretic 
treatment might also influence QT interval. 
 In another study,17 the mean age in years was 58.75±11.47 
while in our study, mean age was 48.67+16.67 years, the 
prevalence of QTc prolongation was 60% in that study while in our 
study 29.3% cases with liver cirrhosis had QTc prolongation. The 
higher frequency in that study may be due to difference in mean 
age of the patients. Large data have revealed association of 
prolongation of QTc with worse cardiovascular outcomes like 
mortality but further research is required to discover the extent of 
such association among patients of liver cirrhosis.18 The perception 
remains that liver cirrhosis may influence prolongation of QTc that 
is further linked with the severity of the underlying liver disease. 
Researchers have shown that prolonged QTc can help in 
predicting relative risk regarding outcomes among patients of liver 
cirrhosis.19 Potential cases of liver transplantation may be 
prioritized as per their risk of prolongation of QTc but further 
research is required in this regard. 
 

CONCLUSION 
The frequency of corrected QT interval prolongation was quite high 
among patients of liver cirrhosis. Attention should be paid on close 
monitoring of the QT interval among patients of liver cirrhosis. 
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