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Abstract

Objective: To determine the frequency of prolonged QTc (corrected QT) interval in patients. With decompensated chronic
liver disease (DCLD) in a tertiary care hospital of Gadap town, Sindh.

Methods: This cross-sectional study was conducted from 1st January 2022 to 31 December 2022 at the Department Of
Medicine, Baqai Medical University, Karachi. All partial and fully decompensated Cirrhotic patients aged 25 to 75 years
regardless of sex, diagnosed based on history, physical Examination and ultrasonography findings, who were admitted to our
medical ward, were included using a non-probability convenience sampling technique. Pregnant females, patients with other
major co-morbid illnesses, electrolyte imbalances and those on medications affecting QTc interval were excluded. All patients
meeting inclusion criteria were enrolled for a 12 lead ECG (three serial recordings each), from which QT, R-R interval, as well
as QTc, were calculated. Data entry and analysis were performed using SPSS version 20. Categorical variables were described
using frequency and percentages whereas continuous variables were summarized using mean and standard deviation.

Results: Out of 196 participants with decompensated liver disease included in the study, 59 (30.1%) participants were found
to have prolonged QTc. Age, Child—Turcotte—Pugh (CTP) class and Bilirubin of the patients were significantly associated with
QTc prolongation.

Conclusion: Prolonged QTc interval, a marker of cirrhotic cardiomyopathy, is a common occurrence in patients with
decompensated chronic liver disease. The risk of developing prolonged QTc interval increases with advanced age and
progressive liver disease.
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The term "cirrhotic cardiomyopathy"(CCM) was first
used 25 years ago by ‘Lee’ to point out the cardiac
Degeneration of liver parenchyma due to various  dysfunction in cirthosis. CCM has been used to
continuous stimuli leads to liver Fibrosis called describe chronic cardiac dysfunction in cirrhotic
chronic liver disease or cirrhosis. This process takes a  patients with no previous structural heart disease.*
few months to years.! Chronic liver disease is common ~ CCM is characterized by a hyperdynamic state, with
in Pakistan. The most common cause is chronic viral ~ both diastolic and systolic ventricular dysfunction,
hepatitis. It is the 12th leading cause of death prolonged  ventricular  depolarization and an
worldwide.? In patients with chronic liver disease, the ~ inappropriate chronotropic response to stress.” The
presence of jaundice, ascites, variceal haemorrhage left ventricular diastolic dysfunction (LVDD) was
and hepatic encephalopathy define the onset of liver ~ 1dentified in echocardiography as the most common
decompensation. It occurs in 11% of patients per year ~ and the first sign of cardiac abnormality among
and is associated with high mortality (one-year  citrhosis patients.® ECG findings like QT interval
mortality in compensated cirrhosis is 7% compared ~ (QTc) prolongation have been shown in patients

with 20% following liver decompensation).> Many of ~ With chronic liver disease and represent one of the
the complications of decompensated chronic liver =~ most common ECG changes in cirrhotic
discase (DCLD) like ascites, and variceal  cardiomyopathy. Recent data suggest that QTc
haemorrhage are well studied, however, more prolongation is one of the important
Understanding is required for other less researched  electrophysiological abnormalities in patients with

complications like aortopulmonary hypertension and ~ cirrhosis.” Its prolongation provokes ventricular
cirrhotic cardiomyopathy. arrhythmias that can lead to sudden death. About

1. Introduction
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50% of liver cirrhosis patients are estimated to have
an underlying cardiac dysfunction.?

The timely diagnosis & treatment can reduce the
morbidity and mortality associated with this potential
complication of DCLD.? Our study aims

to observe the frequency of QTc interval prolongation
in patients with DCLD patients by simple and cost-
effective standard 12 lead electrocardiogram (ECG),!°
which will help to identify the magnitude of this
problem. This, in turn, will translate into reduced
mortality and morbidity in patients with DCLD, who
can benefit from being routinely investigated for
prolonged QTec.

2. Materials & Methods

This cross-sectional study was conducted from 1st
January 2022 to 31 December 2022 at the Department
of Medicine Baqai Medical University, Karachi, The
ethical approval was taken from the Ethics Review
Committee of Bagai Medical University (Ref: BMU-
EC/06-2021). Keeping the percentage frequency of the
study outcome at 50% for a most liberal estimate, with a
95% confidence level and 7% precision, the required
sample size was calculated to be 196 participants using
an online open epi calculator.!! Against the calculated
sample size, a total of 196 participants were included in
the study wusing the non-probability convenience
sampling technique. All partial and fully decompensated
cirrhotic patients of age 25 to 75 years regardless of sex,
were diagnosed based on history, physical examination
and ultrasonographic findings (dilated portal vein,
splenomegaly, shrunken liver with irregular margins,
and presence of ascites) were included. All pregnant
females and patients with hypertension, ischemic heart
disease, bundle branch block, chronic obstructive
pulmonary disease, renal failure and electrolyte
imbalances (hypokalemia, hypocalcaemia,
hypomagnesemia), those taking medications which
prolong QT interval such as sotalol and disopyramide
were excluded from the study. Keeping the percentage
frequency of the study outcome at 50% for a most liberal
estimate, with a 95% confidence level and 7% precision,
the required sample size was calculated to be 196
participants using an online open epi calculator.11
Against the calculated sample size, a total of 196
participants were included in the study using the non-
probability convenience sampling technique.
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After taking informed and written consent, all patients
meeting inclusion criteria Child-Turcot- pugh class B
and C were enrolled for ECG i.e. 12 lead ECG. Three
serial ECG recordings of each patient were obtained 5
minutes apart. QT and R-R interval were calculated from
ECG. Corrected QT interval (QTc) was calculated by
using Bazett's formula: QTc = QT+R-R. A mean value
of QTc was recorded. Data were collected on
predesigned performed by the researcher to control the
bias. In males, a QTc > 470 ms was considered
prolonged, whereas in females > 480 ms was taken as
prolonged.'? Data entry and analysis were performed
using SPSS version 20. Categorical variables (Age
groups, Gender, Child-Pugh class, Meld Na category)
were described using frequency and percentages
whereas continuous (Age, Bilirubin, INR, Albumin,
Meld Na score, QTc interval)  variables were
summarized using mean and standard deviation. For
inferential analysis, binary logistic regression was
applied to compute univariate odd ratios with a 95%
confidence interval for determining the association of
participant characteristics with Prolong QTc. Variables
with p<0.25 and other important variables irrespective
of p<0.25 in univariate analysis were used to build a
multivariable regression model to compute adjusted odd
ratios with a 95% confidence interval. A two-tailed p-
value of <0.05 was considered statistically significant.

3. Results

A total of 196 participants with decompensated liver
disease were included in the study. The mean age of
participants was 51.1+12.36 years, the majority were
aged up to 50 years (n=99, 50.5%), males (n=111,
56.6%), classified as Child Turcotte Pugh (CTP) class C
(n=118, 60.2%) and had Meld Na score of 24 or less
(n=145,

74.0%). Their mean QTc was calculated to be 0.45+0.11
seconds (table 1). Out of 196 participants, 59 (30.1%)
were found to have prolonged QTc (figure 1).
Multivariable logistic regression analysis of association
between patients characteristics and prolong QTc
revealed that after controlling for the potential
confounding effects of other variables, age (AOR 4.86,
95%CI 1.98- 9.68, p<0.001), CTP class (AOR 5.24,
95%CI 1.96-13.96, p = 0.001), and bilirubin (AOR 0.51,
95%CI 0.28-0.91, p=0.025) of the patients were
significantly associated with QTc prolongation.
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Table 1: Participants Profile

Table 2: Multivariable Analysis of the association between

Participant Characteristics  Count (%)/Mean + S.D. prolonged QTc and characteristics of decompensated liver
disease patients
(n=196)
Age (Years) 51.1£12.36 Patient AOR 95% CI P
Characteristics L U
Age Group (n=196) ower  Upper
Age Group
Up to 50 Years 99 (50.5)
51 years or above 4.38 1.98 9.68 <0.001
51 years or above 97 (49.5)
Gender Up to 50 Years Ref
Gender
Male 111 (56.6)
Female 1.20 0.57 2.53 0.623
Female 85 (43.4)
Male Ref
Child-Pugh Class Child-Pugh Class
Child-Pugh Class B 78 (39.8) Child-Pugh Class C  5.24 196  13.96 0.001
Child-Pugh Class C 118 (60.2) Child-Pugh Class B Ref
Bilirubin 1.91 +0.66 MELD Na
INR 2.14+0.60 Score 25 and above  1.57 0.70 3.51 0.273
(High)
Albumin 2.13 +£0.62 Score up to 24 (Low) Ref
MELD Na Score 20.65 + 5.81 Bilirubin 0.51 0.28 0.91 0.025
Score up to 24 145 (74.0) Albumin 1.72 0.83 3.54 0.140
2 1 (26. . .
Score 25 and above 51 (26.0) 4. Discussion
QTc (Seconds) 0.45+0.11

QTc in DCLD Patients

H Prolong

® Normal/Borderli
ne

Figure 1: QTc in DCLD Patients

Patients who were aged 51 years or above and belonged
to Child-Pugh class C had significantly higher odds of
having QTc prolongation whereas those with higher
bilirubin levels had lower odds of having QTc
prolongation (table 2).

Our study unfolded a unique aspect of decompensated
chronic liver disease in a rural population of Sindh, by
studying the frequency of QTc interval prolongation in
such patients. Chronic liver disease is one of the leading
causes of mortality and morbidity in the Asia-Pacific
region, including Pakistan.'® This is because chronic
viral infections of the liver, namely hepatitis B and C
(which lead to liver cirrhosis) are highly prevalent in this
part of the world. One of the complications associated
with chronic liver disease is cirrhotic cardiomyopathy,
which is challenging to diagnose and its exact
prevalence is still unclear. In this regard, aberrations in
ECG findings such as prolonged QTc interval
sometimes remain the only early sign of cardiac

pathology before the full-blown manifestation of
cirrhotic cardiomyopathy. This leads to increases in the
risk of morbidity and sudden death in these individuals
as well as intensifies the threat of developing further
liver-related  complications  including  variceal
haemorrhage.'* Our study involved only those patients
who had chronic liver disease with decompensation (e.g.
presence of ascites or a history of variceal haemorrhage).
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It is a well-known fact that a long duration of time is
needed from acquiring the hepatitis C infection to the
development of decompensated chronic liver disease.
Hence, most patients included in our study population
were above 50 years of age and had advanced liver
disease (CTP class B and C), with slight male
preponderance. A study by Abbas et al. performed on
110 patients with chronic liver disease also recorded a
mean age of 56 years.”” We found that approximately
one-third of patients with decompensated chronic liver
disease had prolonged QTc interval (59 out of 196
subjects). A retrospective study conducted by Zhao et al.
with a larger sample size showed a slightly higher
percentage (38.1%).'® However, Bhatti et al. reported a
lower frequency of prolonged QTc interval in patients
with chronic liver disease.!”?° The difference

in frequencies among various studies could be due to the
variation in patient selection, since these studies
recruited patients with liver cirrhosis regardless of
decompensation. Other confounding factors include the
use of drugs affecting QTec,

electrolyte imbalances, and coexistent cardiac illnesses
that may have been included in other studies but were
excluded in our study. In our study, we noticed that the
frequency of QTc prolongation was significantly

higher in patients with CTP class C disease. This
observation signifies a clear relationship between the
severity of cirrhosis and the advancement of cirrhotic
cardiomyopathy. To put it differently, patients with
advanced liver cirrhosis have a higher probability of
developing cirrhotic cardiomyopathy and related
symptoms, a finding that has been appreciated in
previous studies by Bhatti et al. and Genovesi

et al.”!>?! Additionally, we noticed that advanced age
and high serum bilirubin are also significantly associated
with QTc prolongation in patients with

chronic liver disease, again stressing the fact that such
cardiac abnormalities become more frequent as liver
disease progresses. QTc prolongation was not associated
with gender difference, INR, serum albumin and MELD
Na score. The major strength of our study was that we
included patients from a rural community of Sindh, a
population in which such studies had not been done in
the past. Nevertheless, there were a few limitations of
our cross-sectional analysis. Echocardiographic studies
were not performed to confirm cardiac dysfunction and
correlate with liver disease severity QTc prolongation in
this cirrhotic population. However, these studies are not
feasible and cost-effective to be conducted in the rural
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and under-privileged population of Gadap town, Sindh.
Further prospective studies involving cardiac functional
assessment are required to corroborate the diagnostic
importance of prolonged QTc interval in recognizing
cirrhotic cardiomyopathy. Another limitation was that
we did not study the effect of the aetiology of liver
disease on QTc interval prolongation.

5. Conclusion

We have shown in this study that a significant number
of patients with decompensated chronic liver disease
develop prolongation of the QTc interval, which may
lead to cirrhotic cardiomyopathy later in life. Besides the
known common complications of chronic liver disease,
these patients are also at risk of adverse cardiac events
like sudden death and cardiac arrhythmias secondary to
cardiomyopathy. We also found a strong association of
prolonged QTc interval with advanced cirrhosis.
Therefore, we recommend that all patients with
decompensated chronic liver disease should undergo a
work-up for cardiomyopathy, regardless of the absence
of a prior history of cardiovascular disease.
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