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Abstract

Objective: To determine frequency of QT interval prolongation in ECG of patients with decompensated
liver cirrhosis in a tertiary care hospital of Karachi, Pakistan.
Methods: A total of 60 patients with cirrhosis were included in this study. Clinical examination to see
the presence of ascites, liver span and encephalopathy, and related investigation such as liver func-
tion tests, serum albumin, prothrombin time and ultrasound abdomen for portal vein size was done
and they were labelled as suffering from cirrhotic liver disease. Two 12 lead ECG was done >5 min-
utes apart, when found same and QT interval calculated.
Results: The average age of the patients came out to be 45.37 ± 6.59 years. There were 36 (60%)
were male and 24 (40%) female. Frequency of QT prolongation in patients with decompensate liver
cirrhosis was observed in 12 (20%) cases.
Conclusion: This study demonstrates that cirrhotic cardiomyopathy is a common occurrence. The fre-
quency of QT prolongation was 20% in patients with cirrhosis.This study demonstrates the direct rela-
tionship of cirrhotic cardiomyopathy with the severity of liver disease. Therefore patients with cirrhosis
should be investigated for prolonged QTc and the proper diagnosis and treatment.
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Introduction

Cirrhosis is a very common ailment in Paki-
stan1, mostly caused by viral hepatitis B and C2.
Its prevalence is still very high despite measures to
control the viral infections. Many complications can
occur as a result of cirrhosis, out of which ascites,
portal hypertension and varies are well-known.
Many new complications are being recognized
which include hepato-pulmonary and sleep-apnea

syndromes3. The effects of cirrhosis on cardiovascu-
lar and circulatory system are not well studied4.

A prolongation of QT interval has been shownto
represent the most common electrocardiographic
finding in patients with cirrhosis5,6. Accordingly, al-
tered ventricular repolarization is considered as part
of the definition of cardiomyopathy7. Although cir-
rhotic cardiomyopathy may be silent in most pa-
tients but may result in failure when cirrhotic
patients under go stress such as infections, thera-
peutic paracentesis, transjugular intrahepatic
protosystematic shunt (TIPS) and liver transplanta-
tion. QT interval prolongation is a simple and easily
determined marker of cirrhotic cardiomyopathy8. Af-
ter myocardial infarction and even in healthy indi-
viduals a prolonged QT interval is associated with a
higher risk of sudden death and cardiac mortality in
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patients with inherited and acquired forms of long-
QT syndrome6-7.

In a study conducted in Civil Hospital Lyari re-
ported that of 78 confirmed patients of cirrhosis, the
mean SD of QT interval was 0.438 0.015 sec. The
mean QT value was significantly more in patients
with cirrhosis as compared to normal (p= 0.006).
The prolongation of QT was reported in 19.2% of
patients with cirrhosis9.

The aim of the study is to determine frequency
of QT prolongation in patients with liver cirrhosis,
and to identify the magnitude of this problem so
that in future patients with cirrhosis should be in-
vestigated for prolonged QTc and the proper diagno-
sis and treatment can reduce the morbidity and
mortality associated with this problem.

Patients and Methods

This was a cross-sectional study conducted in
the medical wards of Jinnah Medical College Hospi-
tal, Karachi. The duration of the study was six
months from 15th September 2016 to 15th march
2017.

Sample size is calculated with the know preva-
lence of prolonged QT interval in 19.2% cases of
post infection liver cirrhosis9, with 95% Confidence
interval and marginal error is 10%. The sample size
is 60 for this study. Sampling technique was non-
probability consecutive sampling.

The inclusion Criteria was patients of cirrhosis
of age between 20 years and 60 years, of either
sex.The exclusion criteria patients with valvular
heart disease, patients of cirrhosis having co-mor-
bidity like hypertension or chronic kidney disease,
ischemic ease or malignancy, thyroid disease and
diabetes and patients on drug causing QT prolon-
gation (e.g. beta blockers, calcium channel blocker,
anti-arrhythmic drug and cardiac glycosides)

This study was conducted in the medical
wards of Jinnah Medical College Hospital, Karachi.
Patients fulfilling the inclusion criteria were enrolled
in the study after informed consent. History was
taken from patients regarding age, sex and duration
of cirrhosis. Clinical examination to see the pres-
ence of ascites, liver span and encephalopathy, and
related investigation such as liver function tests, se-
rum albumin, prothrombin time and ultrasound was

done. Two 12 lead ECG was done >5 minutes apart
if both were same and QT interval calculated. cor-
rected QT (QTc) values was calculated for all pa-
tients by the formula: QTC = QT/R-R10 .Two reading
was taken and mean value of QTc>0.44 second was
taken as prolonged10. The data was recorded on
predesigned proforma by the researcher and in or-
der to control the bias. This study was approved
from ethical review committee of the hospital.

Data was entered and analyzed by SPSS ver-
sion 20. Descriptive statistics was used. Quantita-
tive variables such as age, duration of disease and
QT interval were presented as mean and standard
deviation. Frequency and percentage were calcu-
lated for sex and QT prolongation. Stratification was
done regard to age, sex and duration of disease to
see the effects of these variables on outcome
through chi-square test and p  0.05 was considered
as significant.

Results

A total of 60 patients with liver cirrhosis were
included in this study. Most of the cases were 41
to 50 years of age. The average age of the patients
was 45.37 ± 6.59 years (95% CI: 43.66 to 47.07)
similarly average duration of disease and QTc inter-
val were also presented in Table 1.

Out of 60 patients 36 (60%) were male and 24
(40%) female. Frequency of QT prolongation in pa-
tients with decompensate liver cirrhosis was ob-
served in 12 (20%) cases.

QT prolongation in patients was 23.7% (9/38)
in 41 to 50 years of age and 25% (2/8) in 51 to 60
years of age but significant difference was not ob-
served among age groups (p=38) as shown in
Table 2. QT prolongation in patients was 16.7% (6/
36) in male and 25% (6/24) in female. Insignificant
difference was observed (p=0.429) as presented in
table 2. Similarly duration of disease did not effect
in QT prolongation in patients (p=0.79) as shown in
Table 2.

Discussion

Cirrhotic cardiomyopathy is diagnosed infre-
quently because of unawareness regarding associa-
tion. It has quite many features including
prolongation of QTc, decreased myocardial contrac-
tion force, increased HR and diastolic dysfunction11.

≤

Volume No. 24 (1), March 2019



Prolongation of QT Interval in ECG: A Hidden Complication of Cirrhotic Liver Disease

22

Several electrophysiological mechanisms like re-
duced beta- adrenoceptor density, postreceptor sig-
nal defects, abnormal excitation-contraction
coupling have been suggested as the cause of mo-
lecular abnormalities for the conductance and im-
paired cardiac contractility12. Beta-receptor density
and sensitivity is reduced in cirrhosis, along with al-
tered G protein and calcium channel functions13.
This results in both impaired chronotropic re-
sponses and electromechanical uncoupling; the
coupling between the cardiac output and arterial
compliance is an important factor affecting the left
ventricular stress and work done by it14. The in-
creased interval correlates with a higher incidence
of sudden cardiac death. The pathogenesis of in-
creased QT interval is unclear. The structural
changes in cardiomyocyte membrane with in-
creased cholesterol content with resultant mem-
brane fluidity compromises the calcium and
potassium pumps. In cirrhotics increased plasma
levels of estrogens has also been implicated for the
increased incidence of QT interval prolongation. This
interval is increased in 30 to 60% of patients and
level of increase relates to degree of hepatic dys-
function15. On the other hand, a too compliant arte-
rial system will hamper prompt and timely delivery
of blood to different parts of the body and also de-
lay flow in important vascular beds. These effects
will be more prominent in the patients with exces-
sive cardiac output, stroke volume and vascular
beds of varying vascular resistance as in cirrhotic
cardiomyopathy16. Prolongation of QTc duration and
increased Heart rate can be used as a non-invasive
and rapid diagnostic marker of cirrhotic cardiomy-
opathy as was proved in the study conducted in
20079. Prolongation of QTc interval has been shown
to be useful for assessment of severity of chronic
liver disease17.

In this study average age of the patients was
45.37 ± 6.59 years. Out of 60 patients 36 (60%)
were male and 24 (40%) female. In Shaikh et al18

study mean age was 46.2 years 55.41% were male
and 44.59% were female.

In present study frequency of QT prolongation in
patients with decompensate liver cirrhosis was ob-
served in 12 (20%) cases. The electrophysiological
abnormalities included prolonged repolarization, which
manifests itself in the form of prolonged QT interval19.

In this study 20% of the patients had pro-
longed QTc interval. This finding is very much iden-
tical with prior study done on electrophysiological
abnormalities by Zuberi et al in 20069 and Shaikh et
al19 in 2011. That study showed QTc interval prolon-
gation in 19.2% and 21.62% of cirrhotic patients.
However Wong [in 2009] disputes such values and
reports QTc interval abnormalities at a staggering
45% in cirrhotic subjects and further elaborates that
QT prolongation is present in only 5% of the gen-
eral population which is a significant finding. This
means that the patients who have QT interval pro-
longation are much more susceptible to polymorphic
ventricular tachyarrhythmias than normal controls9.

Bernardi M et al observed that frequency of cir-
rhotic cardiomyopathy increased from 25% in child-
Pugh class A to 51% in class B and up to 60% in
child-Pugh class C associated with prolong QT-

Table 1. Descriptive Stastics

Variables
Duration of
Disease QTc

Statistics Age treatment Interval
(Years) (Months)

Mean 45.37 9.20 .40
                       Lower Bound 43.66 7.88 .386
95% Confidence
Interval for Mean
                       Upper Bound 47.07 10.52 .415
Median 46 8.00 .42
Std. Deviation 6.59 5.09 .055
Inter quartile Range 8 6 .09

N=60

Table 2. Frequency of QT Prolongation in Patients with
Decompensate Cirrhosis with respect to Age Groups,
Gender & Duration of disease treatment. N=60

Age Groups QT Prolongation Total Chi Square
(Years) Yes           No

n (%)         n (%)

31 to 40 1 (7.1) 13 (92.9) 14 1.78
41 to 50 9 (23.7) 29 (76.3) 38
51 to 60 2 (25) 6 (75) 8
Male 6 (16.7) 30 (83.3) 36 0.625
Female 6 (25) 18 (75) 24
  6 months 4 (19) 17 (81) 21 0.45
7 to 12 months 5 (17.9) 23 (82.1) 28
>12 months 3 (27.3) 8 (72.7) 11
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intervel20. Yildiz R also observed a proportional in-
crease in the frequency of cirrhotic cardiomyopathy
according to the severity of cirrhosis of liver with in-
crease in pro-BNP21. There are number of compo-
nents of this disorder which include three
phenomena: electrophysiological changes, echo
cardiographic abnormalities and the fluctuation of
levels of Natriuretic peptides21.

QT prolongation in patients was 23.7% (9/38)
in 41 to 50 years of age and 25% (2/8) in 51 to 60
years of age but significant difference was not ob-
served among age groups (p=38) in this study. QT
prolongation in patients was 16.7% (6/36) in male
and 25% (6/24) in female.

Several authors have demonstrated a pro-
longed QT interval, especially in patients with alco-
holic cirrhosis and Child-Pugh class C22,23,24.
Genovesi et al22 studied QT interval length in 48
male cirrhosis patients and identified an increased
QTc in all 3 Child-Pugh classification groups (A:
425 ± 24 milliseconds; B: 452 ± 30 milliseconds;
C: 465 ± 24 milliseconds). In Mozoset al25 study
with 38 cirrhosis patients (50% male), QTc values
were considerably longer (A: 462 ± 25 milliseconds,
B: 493 ± 62 milliseconds, and C: 520 ± 45 millisec-
onds). The most obvious reason for the differences
is purely methodological: Genovesi et al19 used
only lead V5 for their QT/QTc analyses, whereas
we used all 12 leads and chose the longest QT/
QTc intervals from those leads as our principal
measures. The differences may also reflect some
other factors associated with QT interval prolonga-
tion: the inclusion of female patients, inflammation,
malnutrition, hyperglycemia, and low testosterone24.

In the study by Bernardi10 the prevalence of
QT interval prolongation did not differ between pa-
tients affected by alcohol-related cirrhosis and
those with the post-viral disease. However, only 7%
of patients were affected by alcoholic cirrhosis and
12% had cirrhosis of mixed aetiology. In a study by
Bal25 a prolonged QTc was seen more commonly in
patients with alcoholic cirrhosis (60%) as compared
to non-alcoholic cirrhosis (35%) and alcoholic cir-
rhosis was one of the independent predictors of QT
interval prolongation.

Prolongation of the QT-interval (>0.44s) is seen
even with mild increments in portal pressure in sub-
jects with cirrhosis and in noncirrhotic patients with

portal hypertension, whereas a further increase has
been described after TIPS insertion. Both delayed
repolarization of cardiomyocytes due to K+ channel
abnormalities and sympathoadrenergic hyperactivity
may contribute to QT-interval prolongation. The QT-
interval dispersion has been associated with the se-
verity of liver dysfunction. It also varies from
daytime to nighttime, probably reflecting diurnal
variations in autonomic tone, circulatory status, and
respiratory and oxygen demand. The QT-interval
corrects itself in only 50% of subjects after a liver
transplant. A recalculation of QT intervals based on
heart rate and other liver-related parameters are
now indicated to better dissect out the contribution
of changes in QT-interval to heart-related morbidity
and mortality in subjects with cirrhosis. According
to some authors, QT-interval prolongation might be
an important sign helpful to identify patients with
cirrhosis at risk of cirrhotic cardiomyopathy.

Conclusion

This study demonstrates that cirrhotic cardi-
omyopathy is a common occurrence. The fre-
quency of QT prolongation was 20% in patients
with cirrhosis. There is a direct relationship of cir-
rhotic cardiomyopathy with the severity of liver dis-
ease. So that in future patients with cirrhosis
should be investigated for prolonged QTc and the
proper diagnosis and treatment can reduce the mor-
bidity and mortality associated with this problem.

Although a fair amount of knowledge has been
gained from the recent surge in the disease and
subsequent investigations, further studies are
needed. For instance, additional studies regarding
management of complications of chronic liver dis-
ease are required. Research should continue in
finding ways to decrease occurrence of disease and
early detection. Hopefully, timely sharing of accu-
rate information will help control the spread and
magnitude of future occurrences.

By this study we know that we usually do not
take into account cardiac complication of cirrhotic
liver disease.
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