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ABSTRACT 

Introduction: The frequency of QT interval prolongation as published in the international and local literature 
has been variable. Aims & Objectives: To determine the frequency of QT interval prolongation in patients 
with chronic liver disease and resolve the variability in the literature. Place and duration of study: The 
present study was conducted in Gastroenterology and Hepatology Unit Shaikh Zayed Hospital Lahore from 
1st March 2017 to 31st August 2017. Material & Methods: About 240 patients with diagnosed chronic liver 
disease were selected. Electrocardiography (12 lead) was performed in all patients to look for QT interval 
prolongation and their mean was calculated for purpose of analysis. Results: Mean age of our patients was 
53.7±11.9 and male gender was dominant (55.8%). It was noted that QT interval was prolonged in 62 patients 
(25.8%) while rest of the 178 patients had normal QT interval. Conclusion: QT interval prolongation is 
frequently observed (25.8%) in chronic liver disease patients. Therefore, every patient with chronic liver 
disease should be investigated for QT interval prolongation. 
 
Key words: Chronic liver disease, QT interval, Electrocardiography 
 
 

INTRODUCTION 

Chronic liver disease refers to chronic disturbance 
of liver function characterized by distortion of the 
normal liver architecture and replacement by 
nodular regeneration and fibrosis. It is widely 
prevalent in Europe and contributes about 1.5 to 2 % 
of overall mortality in the region.1 It ranks 10th 
among the leading causes of death in United States, 
but even this high mortality is thought to be an 
underestimation and more research is needed.2 

Chronic liver disease and its complications 
contribute to a significant burden of disease in 
Pakistan, resulting in loss of precious lives and an 
enormous health care cost. Despite being highly 
prevalent, the effects of chronic liver disease on 
cardiovascular system have not been studied in 
detail till yet and this important aspect continues to 
be neglected from health care professionals all over 
the world. Though patients with chronic liver 
disease have increased baseline cardiac output, but 
their ventricular response to physiological and 
pharmacological stress is suboptimal. This 
phenomenon is termed as cirrhotic 
cardiomyopathy.3,4,5 Pathophysiologically, this 

condition is thought to be due to abnormal 
functioning of cardiac beta receptors, myocyte 
hypertrophy and fibrosis and channelopathies.6  
Data regarding actual prevalence of cirrhotic 
cardiomyopathy in patients with chronic liver 
disease is very limited, primarily because function 
of myocardium in this condition remains optimal 
until it is faced with stress. According to an 
estimate, about 50% patients with chronic liver 
disease planned to undergo hepatic transplantation 
had some element of myocardial dysfunction with 
7-21% dying of heart failure after liver 
transplantation.7,8 This cardiac dysfunction may also 
adversely affect the prognosis of the patient, 
especially when undergoing invasive procedures 
such as Transjugular Intrahepatic Portosystemic 
Shunt (TIPS), surgery or liver transplantation.9,10 
The frequency of QT interval prolongation in 
cirrhotic patients is 30-60% and correlates positively 
with the severity of chronic liver disease11. 
Though, symptomatology of cirrhotic 
cardiomyopathy may improve with beta blockers 
and potassium sparing diuretics, but definite 
treatment is liver transplantation.12 It is vital to 
diagnose cirrhotic cardiomyopathy at an early stage 
because it ultimately contributes to more serious 
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complication of chronic liver disease like 
hepatorenal and hepatopulmonary syndromes.13 
Brain natriuretic peptide can help in early diagnosis 
of this condition, but the most common and least 
expensive method is to look for QT interval 
prolongation on electrocardiogram.14,15,16 Frequency 
of QT interval prolongation in chronic liver disease 
as published in literature has been different ranging 
from 20 to 40%.17  
The rationale of our study is to deal with the 
controversy existing in local and international 
literature regarding frequency of QT interval 
prolongation in chronic liver disease patients. 
Furthermore, this study will make us realize the 
importance of ECG in cirrhotic patients to diagnose 
cirrhotic cardiomyopathy at an early stage, so that 
early management decisions can be taken. 
 

MATERIAL AND METHODS 

The present study was conducted in 
Gastroenterology and Hepatology Unit Shaikh 
Zayed Hospital Lahore from 1st March to 31st 
August 2017 involving about 240 chronic liver 
disease patients. Confidence interval was selected as 
95% with 5% margin of error. Sample size was 
calculated using WHO formula and sampling was 
done via non probability purposive sampling 
method. Patients included in our study were of both 
genders, aged more than 18 years, and having 
chronic liver disease secondary to chronic viral 
hepatitis C or B. 
Patients excluded were those having electrolyte 
imbalance (potassium and calcium), those using 
drugs causing QT interval prolongation (ca channel 
blockers, Beta blockers, macrolides, antihistamines, 
quinolones, amiodarone), and those having diseases 
causing QT interval prolongation (conduction 
defects, atrial fibrillation, hypertension, ischemic 
heart disease). After obtaining written informed 
consent from patients, electrocardiography was 
performed in all patients to assess for QT interval 
prolongation. Corrected QT interval was measured 
for three different leads and their mean value was 
calculated for purpose of analysis. QT interval more 
than 0.44 seconds was labeled as prolonged QT 
interval. The findings were noted on a proforma.  
 
Statistical analysis: 
Data was entered and analyzed via SPSS version 23. 
Qualitative variables were expressed in the form of 
frequency and percentages while quantitative 
variables were expressed in the form of mean ±SD. 
 
 

RESULTS 

The mean age of study population was 53.7 ±11.9 
years with predominant age range of 51 to 60 years 
(35%), followed by age range of 41 to 50 years 
(29.6%) (Table-1). Overall, male gender was 
dominant in our study (57%) (Table-2). About 150 
patients (62.5%) were having chronic liver disease 
secondary to hepatitis C and 90 patients (37.5%) 
were having chronic hepatitis B. Regarding 
corrected QT interval, mean QT interval was 
0.44±0.057 seconds.  About 178 patients (74.2%) 
were those with normal QT interval and 62 patients 
(25.8%) were having prolonged QT interval (>0.44 
seconds) (Table-3). Distribution of chronic liver 
disease patients in terms of gender and child Pugh 
scoring is shown in Table-4 & 5. 
 
 

Age  Range (Years) Number of Patients (%) 

20 To 30 8 (3.3) 

31 To 40 24 (10.00 %) 

41 To 50 71 (29.6%) 

51 To 60 84 (35%) 

61 To 70 38 (15.8%) 

71 To 80 15 (6.3%) 
Table-1: Distribution of patients by age range 

Gender No. of Patients Percentage 

Male 137 57% 

Female 103 43% 

Total 240 100% 

Table-2: Distribution of Patients by Gender 
 

Corrected QT 
Intyerval (QTC) 

Number of 
Patients Percentage P Value 

<0.44 Seconds 178 74.2% 0.003 

>0.44 Seconds 62 25.8% 0.004 

Total 240 100%  

Table-3: Distribution of Patients by corrected QT interval 
 

Child Pugh 
Score 

Number of 
Patients 

Mean QT 
Interval 

Standard 
Deviation 

Class A 24 466.87 msec 27.35 

Class B 90 452.78 msec 25.83 

Class C 126 463.65 msec 19.67 

Table-4:Distribution of Patients with Liver Cirrhosis 
according to the Child-Pugh class and QT Interval 
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Child Pugh 
Score Child A Child B Child C Total 

Women 16 
(16%) 

39 
(38%) 

48 
(46%) 

103 
(43%) 

Men 20 
(15%) 

47 
(35%) 

70 
(50%) 

137 
(57%) 

Total 36 86 118 240 
(100%) 

Table-5: Distribution of patients with liver cirrhosis 
according to the Child-Pugh class and gender 

 

DISCUSSION 

Impact of chronic liver disease on cardiovascular 
system in human body is least discussed and this 
important aspect continues to be neglected from 
health care providers even in modern times. 
Although the cardiovascular changes in chronic 
liver disease patients cover a wide spectrum, but the 
most important finding in these patients is 
prolongation of the QT interval.18,19 In the present 
study, the frequency of QT interval prolongation 
was 25.8%. These results were comparable to a 
study conducted by Bhatti and his colleagues who 
found the frequency of QT interval prolongation to 
be 24.7 %.20 Zuberi and his colleagues compared the 
QT interval and heart rate in cirrhotic patients with 
non-cirrhotic patients and found that frequency of 
QT interval prolongation was significantly high in 
cirrhotic group as compared to non-cirrhotic patients 
(19.2%).21 Similarly, Kosar and his team focused on 
correlating QT interval prolongation with severity 
and overall prognosis of liver disease. They noted 
that about 32% patients with liver cirrhosis had QT 
interval prolongation in comparison to only 5.7 % (p 
value <0.001) in healthy controls.22 Another study 
carried out by Henriksen and his colleagues further 
strengthened the association between QT interval 
prolongation and chronic liver disease. They noted 
that frequency of QT interval prolongation in 
cirrhotic patients was 37 % as compared to controls 
(p value<0.03). These results were slightly higher in 
comparison to our study results.23 According to 
research data from Agha Khan Hospital Karachi, 
about 35% of cirrhotic patients had QT 
prolongation, but their study differed from our study 
in the sense that they focused on other 
electrophysiological changes (PR interval, QRS 
duration) too.24 In another study, about 68.8% 
cirrhotic patients were known to have prolonged QT 
interval.25 The major limitation of our study was that 
baseline ECG was not available in most of our 
patients and we were not able to establish a normal 
cardiac status before the onset of cirrhosis. 
 

CONCLUSION 

It was concluded from our study that a significant 
number (25.8%) of chronic liver disease patients 
have evidence of cirrhotic cardiomyopathy 
manifested by prolong QT interval. Therefore, every 
patient with liver cirrhosis should be investigated 
for QT interval prolongation. 
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