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ABSTRACT

Study Objectives: To determine the frequency of cirrhotic cardiomyopathy in patients with liver cirrhosis and to
compare it across varying grades of cirrhosis on Child Turcotte Pugh classification.

Study Design and Settings: It was a descriptive cross-sectional study carried at Department of Medicine,
Lahore General Hospital Lahore over 1 year from Jan 2018 to Dec 2018.

Patients and Methods: The present research involved 100 male and female patients aged between 16-70 years
having liver cirrhosis diagnosed at least 6 months ago. These patients underwent echocardiographic screening of
cardiomyopathy which was diagnosed by the presence of diastolic dysfunction (i.e. increased E/A ratio>1). An
informed written consent was obtained from every patient.

Results of the Study: There was a male predominance (M:F, 1.6:1) among cirrhotic patients with a mean age of
51.9+9.8 years. The mean BMI was 26.5+3.7 Kg/m? while the mean duration of cirrhosis was 22.0£10.9 months.
Majority (49.0%) of the patients belonged to CTP Class C followed by Class-B (39.0%) and Class-A (12.0%).
Cirrhotic cardiomyopathy was observed in 41.0% patients with cirrhosis. There was statistically insignificant
difference in the observed frequency of cirrhotic cardiomyopathy among various subgroups of cirrhotic patients
depending upon patient’'s age (p-value=0.928), gender (p-value=0.997), BMI (p-value=0.983) and duration of
disease (p-value=0.782). However, it increased considerably with worsening of disease on CTP Classification;
Class-A vs. Class-B vs. Class-C (8.3% vs. 35.9% vs. 53.1%; p-value=0.013).

Conclusion: Cirrhotic cardiomyopathy was observed in a substantial proportion of cirrhotic patients and was
more frequent in patients with more severe disease which warrants routine echocardiographic screening of
cirrhotic patients so that timely recognition and anticipated treatment of this complication may improve the case

outcome in future medical practice.
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INTRODUCTION
Cirrhosis is the end result of chronic liver injury which may
result from a number of causes with autoimmune hepatitis
and viral hepatitis to name a few leading to
necroinflammation and fibrogenesis.! It is more frequently
seen in men than women. Due to associated morbidity
requiring repeated hospital admissions and management
as well as loss of work days, the economic burden of
cirrhosis is very high. It is also a frequent cause of early
death in adults where it has been reported as the 10™
leading cause of adult mortality in men and 12 in women
in USA responsible for approx. 27,000 deaths annually.?3
Cirrhosis is associated with a wide array of local as
well as systemic complications like ascites, spontaneous
bacterial  peritonitis, = coagulopathy, vascular and
hemodynamic alterations and portosystemic shunts leading
to variceal bleed and poor quality of life.* Due to changes in
systemic as well as splanchnic circulation, as well as higher
levels of lipopolysaccharide binding proteins, cirrhosis is
also accompanied by deranged cardiac function where the
heart is both hyperdynamic as well as dysfunctional.®
Collectively this contributes to the development of diastolic
dysfunction or cirrhotic cardiomyopathy, the incidence of
which varies from 49% to 63.7%.%7 Timely identification
and appropriate management of cardiac dysfunction in

cirrhotic patients is important as it not only improves the
overall survival of the patient with cirrhosis but also
improves the life expectancy of patients undergoing liver
transplantation®1°,

The reported frequency of cirrhotic cardiomyopathy
varied among already published studies. Moreover there
were only few such studies in local population which
compelled the current study. We aimed to correlate the
cardiac dysfunction in cirrhotic patients with the severity of
cirrhosis on Child Turcotte Pugh classification with a hope
that it may help in the risk classification and management
planning of such cases in future medical practice.

PATIENTS AND METHODS

This was a descriptive cross-sectional study which was
carried out at the Department of Medicine Lahore General
Hospital Lahore over a period of 1 year from Jan to Dec
2018. Sample size of 100 patients was estimated with
95.0% confidence level, 10.0% margin of error and taking
anticipated percentage of cirrhotic cardiomyopathy i.e. 49%
in patients with liver cirrhosis®. 100 cases of cirrhosis
diagnosed in the preceding 6 months period were included
in the study. Pregnant females, patients already diagnosed
of cardiomyopathy or ischemic heart disease and those
suffering from hypertension (BP =160/90 mmHg) and
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diabetes (BSR 2200 mg/dl) were excluded from the study.
Severity of liver cirrhosis was classified according to Child
Turcotte Pugh (CTP) classification. Each patient underwent
ECG and echocardiography and cardiomyopathy was
diagnosed upon presence of diastolic dysfunction (i.e.
increased E/A ratio>1). Patients diagnosed with
cardiomyopathy were managed according to hospital
protocol. All this information was recorded in a pre-
designed proforma (attached). Age, BMI and duration of
cirrhosis have been described by mean +SD. Gender,
obesity, CTP class and cirrhotic cardiomyopathy have been
described by frequency as well as percentage. Data has
been stratified for age, gender, obesity, duration of cirrhosis
and Child Turcotte Pugh class to control effect modifiers.
Following stratification, chi-square test has been used to
compare frequency of cardiomyopathy across each strata
taking p<0.05 as statistically significant.

STUDY RESULTS

The age of the patients ranged from 35 years to 65 years
with a mean of 51.9+9.8 years. There were 61 (61.0%)
male and 39 (39.0%) female patients with a male to female
ratio of 1.6:1. Patient's BMI varied from 21.1 - 33.9 Kg/m?
with a mean of 26.5+3.7 Kg/m2 The mean duration of
disease was 22.0+10.9 months (ranged from 8 months to
48 months). Majority (n=49, 49.0%) of the patients
belonged to Child Turcotte Pugh (CTP) Class C followed by
Class-B (39.0%) and Class-A (12.0%) as presented in
Table 1.

Table 1: Demographic features of studied patients
Participants
n=100
51.949.8
42 (42.0%)
58 (58.0%)

Demographics

Age (years)
e 35-50 years
¢ 51-65 years

Gender

o Male 61 (61.0%)
e Female 39 (39.0%)
BMI (Kgim?) 26.5+3.7

e 20-25 Kg/m?
¢ 25-30 Kg/m?
» 30-35 Kg/m?
Duration of Disease (months)

45 (45.0%)
31 (31.0%)
24 (24.0%)
22.0+10.9

e <2 years 65 (65.0%)
e 2-4 years 35 (35.0%)
CTP Class

e Class-A 12 (12.0%)
» Class-B 39 (39.0%)
e Class-C 49 (49.0%)

Table 2: Frequency of Cirrhotic Cardiomyopathy in Patients with
Cirrhosis

Cirrhotic Cardiomyopathy Freguency (n) Percent (%)
Yes 41 41.0

No 59 59.0

Total 100 100.0

Cirrhotic cardiomyopathy was observed in 41 (41.0%)
patients with cirrhosis as presented in Table 2. There was
statistically insignificant difference in the frequency of
cirrhotic cardiomyopathy among various subgroups of
cirrhotic patients depending upon patient's age (p-

value=0.928), gender (p-value=0.997), BMI (p-
value=0.983) and duration of disease (p-value=0.782).
However, it increased considerably with worsening of
disease on CTP Classification; Class-A vs. Class-B vs.
Class-C (8.3% vs. 35.9% vs. 53.1%; p-value=0.013) as
presented in Table 3.

Table 3: Stratification of Cirrhotic Cardiomyopathy across various
Subgroups

Subgroups n CCM n (%) P-value
Age

* 35-50 years 42 17 (40.5%) 0.928
* 51-65 years 58 24 (41.4%) )
Gender

» Male 61 25 (41.0%)

« Female 39 | 16 (41.0%) 0.997
BMI (Kg/im?)

e 20-25 Kg/m? 45 18 (40.0%)

e 25-30 Kg/m? 31 13 (41.9%) 0.983
e 30-35 Kg/m? 24 10 (41.7%)

Duration of Disease

e <2 years 65 26 (40.0%) 0.782
e 2-4 years 35 15 (42.9%) ’
CTP Class

o Class-A 12 1 (8.3%)

e Class-B 39 14 (35.9%) 0.013*
e Class-C 49 26 (53.1%)

Chi-square test, * observed difference was statistically significant,
CCM,; Cirrhotic Cardiomyopathy

DISCUSSION

Chronic injury of the hepatic tissue leads to
necroinflammation and fibrosis regardless of the etiology
which may be alcoholic hepatitis, viral hepatitis or
autoimmune hepatitis. Cirrhosis is the end stage of chronic
liver damage and is associated with a wide range of
systemic disturbances as liver is central organ in many vital
physiological processes.? Moreover, due to integrated
bodily processes, derangement of one physiological
process leads to another abnormality, cumulatively
resulting in multiorgan dysfunction which is the hallmark of
cirrhosis.®# Cirrhosis therefore adversely affects the
patient’s quality of life with high morbidity and mortality.>”
Liver transplantation is the only definitive treatment option
for such patients. Even after transplant, the remnants of
cirrhotic systemic disturbances may continue to affect
patient’s quality of life.#8 One such complication is cirrhotic
cardiomyopathy®7 which not only complicates the course of
cirrhosis but also affects patient’'s quality of life after liver
transplant.8® A number of studies have reported that a
substantial proportion of cirrhotic patients suffer cirrhotic
cardiomyopathy and advised routine screening for timely
identification and optimal management of such cases®’.
However, the reported frequency of cardiomyopathy varied
among existing studies while there was only limited local
such published material which necessitated the present
study.

In the present study, the mean age of the patients
was 51.949.8 years. This finding is comparable to that of
Hussain et al.*' (2014) who conducted a similar study at
Services Hospital Lahore and observed similar mean age
of 51.12+6.03 years among patients presenting with
chronic liver disease. Ali et al.*? (2008) in another similar
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study at a tertiary care hospital of Mirpurkhas reported a
comparable mean age of 52+9 years among cirrhotic
patients. In two other local studies, Achakzai et al.'® (2016)
and Almani et al.** (2008) also observed comparable mean
age of 54111 years and 53.09+8.86 years individually.
Mansour-Ghanaei et al.’> (2012) reported a similar mean
age of 55.03+12.05 years in Iranian patients with liver
cirrhosis while Penteado et al.'® observed it to be 51.4+7.6
years in such patients in Brazil. A relatively lower mean age
of 45.8+10.45 years and 44+13.7 years has been observed
by Bhattacharyya et al.1” (2016) and Deepika et al.® (2015)
in Indian cirrhotic patients.

We observed that there were 61 (61.0%) male and 39
(39.0%) female patients with a male to female ratio of
1.6:1. Our observation matches with that of Ali et al.*2 who
described comparable male predominance (m:f; 1.5:1)
among cirrhotic patients at a tertiary care hospital of
Mirpurkhas. However, a female predominance has been
observed by Achakzai et al.’® who reported a male to
female ratio of 1:1.5 in another local study. El-Feki et al.®
and Mansour-Ghanaei et al.*> also reported similar male
predominance with male to female ratio of 1.5:1 and 1.9:1
among Egyptian and Iranian such patients respectively.

In the present study, majority (49.0%) of the patients
belonged to CTP Class C followed by Class-B (39.0%) and
Class-A (12.0%). Our observation is in line with that of
Shaikh et al.?® (2011) who observed comparable rate of
CTP Class-A, Class-B and Class-C and reported it to be
12.2%, 39.2% and 48.6% respectively among such patients
coming to medical outdoor of Liaquat Hospital Jamshoro. In
another local study, Naqvi et al.?! (2016) reported similar
frequency of 11.4%, 31.4% and 57.2% for the Class-A,
Class-B and Class-C respectively. Kumar et al.?? (2017)
also reported similar distribution of CTP Class-A (12.2%),
Class-B (38.9%) and Class-C (48.9%) in Indian patients
with  liver  cirrhosis  undergoing  evaluation  for
cardiomyopathy.

We observed that cirrhotic cardiomyopathy was
present in 41.0% patients with cirrhosis. Shaikh et al.?°
(2011) in a similar study reported the frequency of cirrhotic
cardiomyopathy to be 44.6% among patients presenting at
Liaquat Hospital Jamshoro. A comparable frequency of
39.3% has been described by Naqvi et al.?! in another local
study at Karachi. A comparable frequency of 44.6% has
been described by Kumar et al.?? among Indian cirrhotic
patients. Karagiannakis et al.?® (2013) observed it to be
41.0% in Korea. Nisar et al.® (2011) reported much higher
frequency of 49.0% at Services Hospital, Lahore while
Bhatti et al.?* (2014) observed much lower frequency of
24.7% among such patients in Islamabad.

In the present study, we observed that the frequency
of cirrhotic cardiomyopathy increased significantly with
increasing CTP class. This observation coincides with that
of Naqvi et al.?* (2016) who conducted a similar study in
cirrhotic patients in local population and observed similar
higher frequency of cardiomyopathy in patients with more
severe disease; CTP Class A versus B versus C (17.8% vs.
24.7% vs. 57.5%; p< 0.001).

Thus cirrhotic cardiomyopathy is a frequent
complication observed in cirrhosis  occurring in
approximately half of the patients and is related with the
severity of disease. In the light of this evidence, it is

advocated that patients with cirrhosis should be routinely
screened for cardiac dysfunction. As far other cirrhotic
complications, CTP classification can also help in the risk
stratification of patients for cardiomyopathy with patients
having higher CTP class having higher risk of
cardiomyopathy and more suitable for echocardiographic
screening. This anticipated echocardiographic screening
may enable timely recognition of patients with cirrhotic
cardiac dysfunction. The subsequent timely management
may in turn improve the outcome of such patients before
and after liver transplantation.

A very important limitation to the present study was
that we didn’t consider the improvement of cardiac function
in relation to optimization of liver function as suggested by
our own findings where we observed increased frequency
of CCM with higher CTP class. It could help in the
appropriate management planning of such patients. Such a
study is highly recommended in future research.

CONCLUSION

Cirrhotic cardiomyopathy was observed in a substantial
proportion of cirrhotic patients and was more frequent in
patients with more severe disease which warrants routine
echocardiographic screening of cirrhotic patients so that
timely recognition and anticipated treatment of this
complication may improve the case outcome in future
medical practice.
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