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Abstract 
Background:. To assess the frequency of QTc 

prolongation in patients with liver cirrhosis and to 
observe its association with the severity of cirrhosis. 

Methods: This cross-sectional observational study  

included 189 diagnosed cases of liver cirrhosis who 
were consecutively recruited and categorized 
according to Child-Pugh class, to rate the severity. 
QTc interval prolongation was observed, and its 
association with Child-Pugh class scores (severity of 
Liver Cirrhosis) was assessed using Chi-square test 
keeping p-value less than 0.05 as statistically 
significant. 

Results: The mean age of the participants was 51.25 

±14.34, and gender distribution showed that96 (51%) 
were male and 93 (49%) were female. Q-Tc interval 
was normal in 99 (52%) patients and was prolonged 
in 90 (48%) patients. The QT-c interval prolongation 
was significantly associated with severity of liver 
cirrhosis. (p-value =0.000) 

Conclusion: QTc interval was prolonged in almost 

half of the patients and the frequency of prolonged 
QTc   was directly proportional to the severity of the 
hepatic cirrhosis according to Child-Pugh criteria. 

Key Words: Liver Cirrhosis, Long QT syndrome, 

Cardiomyopathies. 

Introduction 
Cirrhotic cardiomyopathy is one relatively common 
cardiovascular complication arising secondary to liver 
cirrhosis. The prolongation of QTc interval has been 
found in various studies to be linked directly to the 
severity of liver cirrhosis. Liver cirrhosis refers to 
scarring of the liver which results in abnormal liver 
function as a consequence of chronic liver injury.1,2 It is 
a major cause of mortality and morbidity worldwide.3 
It is also a common cause of mortality amongst 
Pakistani population and frequent cause of admission 
in our hospitals.4 Cirrhosis is a leading cause of illness 
and death in the United States.5Cirrhosis of the liver is 
a consequence of long-term liver injury of many types. 
The most common cause being viral hepatitis as 
compared to West where alcohol is more common.6,7 

Majority of patients (90%) with chronic liver disease 
have evidence of Hepatitis B Virus, Hepatitis C Virus 
or co-infection. Disease is reported more severe in 
patients with co-infection and cirrhosis is recorded in 
74% of patients.8,9 HCV is now more common as 
compared to HBV in our country, and a high 
frequency of HCV seropositive individuals of both 
genders among patients referred for chronic liver 
disease.10 
Portal hypertension, ascites and variceal haemorrhage 
are common complications in cirrhotic patients. 
Esophagogastric varices have the greatest clinical 
impact, with a risk of mortality of 17–42% per bleeding 
episode. Ascites, important complication of advanced 
cirrhosis and severe portal hypertension, is sometimes 
refractory to treatment and is complicated by 
spontaneous bacterial peritonitis and hepatorenal 
syndrome.11,12  Hepatic encephalopathy is another 
complication, with a mortality of about 30%.13 

The effects of cirrhosis on cardiovascular and 
circulatory system are not well studied.14 The use of 
new investigative modalities has shown several lines 
of evidence of impaired cardiac contractility and 
performance in patients with cirrhosis and has led to 
the introduction of the new clinical entity, cirrhotic 
cardiomyopathy. Cirrhotic cardiomyopathy is a new 
clinical entity, which is diagnosed infrequently 
because of relative unawareness regarding this entity. 
It has many features including prolongation of QTc 
interval, increased heart rate, decreased myocardial 
contraction force and diastolic dysfunction.15A 
prolonged QTc duration in chronic liver disease could 
potentially lead to ventricular arrhythmias and sudden 
cardiac death.16-18 

Patients and Methods 
This was a descriptive cross-sectional study which was 
conducted at the Gastroenterology Department of 
Pakistan Institute of Medical Sciences from December 
toh June 2010.A total of 189 diagnosed cases of 
cirrhosis i.e Ultrasound proven cirrhosis with 
shrunken liver less than 9 cm, portal vein diameter 
more than 12 mm and  splenomegaly of more than 
12cm, were enrolled in the study. The patients with 
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congestive cardiac failure, primary biliary cirrhosis, 
ischemic heart disease, hypertension, valvular heart 
diseases, heart block, cardiomyopathy and recent use 
of drugs affecting QT interval less than 72 hours, were 
excluded. Blood samples were taken for bilirubin, 
albumin and prothrombin time . All patients 
underwent ultrasound.Electrocardiography was done 
by using standardized 12 lead ECG modules with 
speed of 25mm/s and voltage of 1mV, and QT interval 
was measured and QTc was calculated. Chi-square 
test was applied to associate severity of 
cirrhosis(Child-Pugh class) with prolonged QTc 
interval, keeping p value less than 0.05 statistically 
significant. 

Results 

Out of 189, 96 (51%) were male and 93 (49%) were 
female. Most of the cirrhotic patients belonged to age 
group from 45 to 65 years of age (Range 18-90).Mean 
age was 51.25 ±14.34 . Majority belonged to Child- 
Pugh class C (57%)(Table 1). QTc interval  was 
prolonged in 90 (48%) patients (Table 2). Chi-square 
test revealed a significant association between severity 
of liver cirrhosis and prolongation of Q-tc interval with 
p-value =0.00 (<0.05) (Table 3 &4) 

Table 1: Distribution of Child-Pugh Class in 
Study Population 

Child-Pugh Class  No(%) 

Class A 22(11) 

Class B 60(32%) 

Class C 108 (57%) 

Table 2: QTc Interval in patients with cirrhosis  

QTc interval No(%) 

Normal 99(52) 

Prolonged 90(48) 

Table 3:  Association between severity of 
cirrhosis and QT interval prolongation (Child-
Turcot-Pugh  QTc Interval Cross tabulation) 

Child-Turcot-
Pugh class 

QTc Interval Total 

Normal Prolonged 

Class A 16 5 21 

Class B 40 20 60 

Class C 43 65 108 
 

Table 4:  Association between severity of 
cirrhosis and QTc interval prolongation 

Chi-Square  DF *p-Value 

16.52 2 0.00 
*p- Value less than 0.05 considered statistically significant 

 

Discussion 

In our study almost half of the patients had prolonged 
Q-Tc interval. This prolonged  Q-Tc interval was 
found in all classes of the Child-Turcot-Pugh from A to 
C. But frequency of prolonged Q-Tc interval was much 
less in patients belonging to child class A, where only 
6% of the patients had prolonged interval. On the 
other hand in patients belonging to child class B, 22% 
of the patients had prolonged QTc interval and in the 
patients who were most serious, i.e. in class C, 72% of 
the patients had abnormally prolonged Q-Tc interval. 
In present study frequency of prolonged QTcinterval   
was found  less prevalent in Child class A patients. Its 
frequency had slightly increased in Child class B and 
in class C which is the worst class of Child’s criteria, 
the frequency of prolonged QTc interval had reached 
to 72%. The frequency of the prolonged or abnormal 
QTc interval is directly proportional to the severity of 
the liver cirrhotic disease according to the Child –
Turcot-Pugh class and this association was statistically 
significant i.e p value =0.00 ( < 0.05). 
In another trial conducted in Italy by Genovesi S et al, 
it was found that QTc interval was progressively 
prolonged from Child class A to Child Class C with 
significant P value.  19 There was  a positive correlation 
between prolonged QTc interval and hepatic vein 
pressure gradient and it was found that frequency of 
prolonged QTc is increased with the increase in Child 
class and also with increase in hepatic vein pressure 
gradients. It might be due to the presence of severe 
portal hypertension that was associated with 
decreased heart rate variability.Cirrhotic patients with 
a more severe disease, especially of alcoholic etiology, 
who have greater HVPG (hepatic vein pressure 
gradients) and lower calcium plasma levels, have an 
altered ventricular repolarization and a reduced vagal 
activity to the heart, which may predispose to life-
threatening arrhythmias.Study of   Bashir A et al, 
found that  frequency of QTc prolongation was 4.5% in 
Child PughGrade A, 23.2% in Child Pugh Grade B, 
and 32.0% in Child Pugh Grade C. Association of 
Child Pugh Scoring with QTc prolongation was 
determined and found to be statistically significant (p 
< 0.05).20 The results presented by Zuberi et al. in their 
study, in which they showed the frequency of QTc 
prolongation to be 19.2%. 21 This is much in contrast 
with our study as the current study findings revealed 
the frequency of QTc prolongation to be 48%. But a 
wide range of values are available across a number of 
International studies. 
It was found to be 46.2% in a study by Bernardi et al, 
46.93% in a study by Li et al. Bal et al  demonstrated a 
QTc prolongation frequency of 56%in their study. 23,24 
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Kosar et al  determined the frequency of QTc 
prolongation to be 32% in their study population. 25 
This discrepancy may be explained by the presence of 
other compounding factors such as electrolyte 
disturbances, concomitant cardiac problems, or use of 
QTc prolonging drugs, which were excluded in our 
study but might have been included in other studies. 
Moreover, the variable spread of severity of cirrhosis 
as shown by Child Pugh Score or any other model in 
all these studies would also have played a role in this 
wide range of results. 
A direct relationship between the stage of cirrhosis 
and the development of cirrhotic cardiomyopathy has 
been consistently observed in various studies. More 
advanced the cirrhosis, the greater the chances of 
developing cirrhotic cardiomyopathy and the 
associated symptoms, as evident from the current 
study finding suggesting a statistically significant 
association between severity of Cirrhosis and QTc 
prolongation.  

Conclusion 
1.Q-Tc interval was prolonged in almost half of the 
patients and the frequency of prolonged Q-Tc   was 
directly proportional to the severity of the hepatic 
cirrhosis according to Child-Pugh criteria.  
2. The healthcare providers must be mindful of this 
serious complication and must carefully evaluate such 
patients, and manage them as necessary. 
 

References 
 

1. Sanyal AJ, Fontana RJ, Di Bisceglie AM. The prevalence and 
risk factors associated with esophageal varices in subjects 
with hepatitis C . GastrointestEndosc 2006;64:855–64. 

2. Gildea TR, Cook WC, Nelson DR, Aggarwal A. Predictors of 
long-term mortality in patients with cirrhosis. AmColl Chest 
Physicians 2004; 126: 1598-603. 

3. Maddrey WC. Update in hepatology. Ann Intern Med 2001; 
134216–23. 

4. Nordin C, Kohli A, Beca S, Zaharia V. Importance of hepatitis 
C co-infection in the development of QT prolongation in 
HIV-infected patients. J Electrocardiol 2006; 39: 199- 205. 

5. Nadeem MA, Waseem T, Sheikh AM, Grumman N. Hepatitis 
C virus: An alarmingly increasing cause of liver cirrhosis in 
Pakistan. Pak J Gastroenterol 2002; 16: 3-8. 

6. Hussain I, Nasrullah M, Shah AA. Prevalence of hepatitis B 
and C viral infections in liver cirrhosis in Pakistan. Pak J 
Gastroenterol 1998; 12: 7-11. 

7. Gheorghe C, Gheorghe L, Vadan R. Prophylactic banding 
ligation of high-risk esophageal varices in patients on the 
waiting list for liver transplantation. J Hepatol 2002; 36: 38. 

8. Bukhtiari N, Hussain T, Iqbal M, Malik AM. Hepatitis B and 
C single and co-infection in chronic liver disease and their 
effect on disease pattern. J Pak Med Assoc 2003; 53: 136-40. 

9. Farooqi JI, Khan PM. Viral aetiology of liver cirrhosis 
patients in Swat. Pak J Gastroenterol. 2002; 16: 39-42. 

10. Khan TS, Rizvi F, Rashid A. Hepatitis C seropositivity among 
chronic liver disease patients in Hazara, Pakistan. J Ayub 
Med Coll Abbottabad 2003; 15: 53-5. 

11. Gines P, Cardenas A, Arroyo V. Management of cirrhosis and 
ascites. N Engl J Med 2004; 350:1646-54. 

12. Dib N, Oberti F, Cales P. Current management of the 
complications of portal hypertension: variceal bleeding and 
ascites. CMAJ 2006; 174: 1433-43.  

13. Ortiz M, Jacas C, Co´rdoba J. Minimal hepatic 
encephalopathy: diagnosis, clinical significance and 
recommendations. J Hepatol 2005; 42:45–53. 

14. Nordin C, Kohli A, Beca S, Zaharia V. Importance of hepatitis 
C co-infection in the development of QT prolongation in 
HIV-infected patients. J Electrocardiol 2006; 39: 199-205. 

15. Liu H, Song D, Lee SS. Cirrhotic cardiomyopathy. 
GastroenterolClinBiol 2002; 26: 842-47. 

16. Moller S, Henriksen JH. Cirrhotic cardiomyopathy: a 
pathophysiological review of circulatory dysfunction in liver 
disease. Heart 2002; 87:  9-15. 

17. Moller S, Henriksen JH. Cardiopulmonary complications in 
chronic liver disease. World J Gastroenterol 2006; 12: 526-
38. 

18. Yang YY, Lin HC.The heart: pathophysiology and clinical 
implications of cirrhotic cardiomyopathy. J Chin Med Assoc. 
2012;75(12):619-23.  

19. Genovesi S, PrataPizzala DM, Pozzi M. QT interval 
prolongation and decreased heart rate variability in 
cirrhoticpatients: relevance of hepatic venous pressure 
gradient and serum calcium.ClinSci). 2009;116:851-59. 

20. Bhatti AB., Ali F,Satti SA. Prolonged QTc Interval Is an 
Electrophysiological Hallmark of Cirrhotic Cardiomyopathy. 
Open Journal of Internal Medicine, 2004; 21: 33-39. 

21. Zuberi BF, Ahmed S, Faisal N. Comparison of heart rate and 
QTc duration in patients of cirrhosis of liver with non-
cirrhotic controls.J Coll Physicians Surg Pak. 2007;17(2):69-
71. 

22. Bernardi M, Calandra S, Colantoni A. Q-T interval 
prolongation in cirrhosis: prevalence, relationship with 
severity, and etiology of the disease and possible 
pathogenetic factors. Hepatology. 1998;27(1):28-34. 

23. Li L, Liu HR, Shu JL, Xi XP, Wang Y. Clinical investigation of 
Q-T prolongation in hepatic cirrhosis.Zhonghua Yi 
XueZaZhi 2007;87(38):2717-18. 

24. Bal JS and Thuluvath PJ.Prolongation of QTc interval: 
relationship with etiology and severity of liver disease, 
mortality and liver transplantation. Liver Int. 
2003;23(4):243-48. 

25. Kosar F, Ates F, Sahin I, Karincaoglu M. QT interval analysis 
in patients with chronic liver disease: a prospective study. 
Angiology. 2007;58(2):218-24. 

 

 


