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Abstract

Background and Aim: Cirrhosis of liver is a chronic illness, it affects all over body hence it may be
considered as a systemic disease. Cardiac involvement diastolic dysfunction, prolong QT interval is common
and underdiagnosed in cirrhosis. The aim is to assess the cardiac systolic and diastolic dysfunctions in
alcoholic and non-alcoholic cirrhosis patients and controls and compare the cardiac functional status between
alcoholic and non - alcoholic cirrhosis patients.

Material and methods: The study was conducted in department of gastroenterology at JLN medical college
and hospital Ajmer. A total 100 newly diagnosed patients of cirrhosis of liver were selected based on inclusion
and exclusion criteria. Alcoholic cirrhosis was present in 40 patients. Age and sex matched 40 healthy subjects
without any history of cardiac and liver disease selected as a control.

Results: Our study showed statically significantly increased in the ejection fraction in cirrhosis patients
compare to controls, A significant increase in PASP was seen in cirrhotics compared to controls in study.
Prevalence of diastolic dysfunction in this study in cirrhotic patients was significantly high compared to
controls.

Conclusions: Cirrhotic patient’s higher occurrence of diastolic dysfunction irrespective of etiology. PASP and
EF was significantly higher in cirrhotic patients compare to controls. QTc interval prolongation significantly
high in cirrhotic patients and also significantly high in alcoholic cirrhosis compare to non alcoholic cirrhosis
patients.
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Introduction

Hyperdynamic syndrome is a well-known clinical condition found in patients with cirrhosis and portal
hypertension from more than half a century. It is characterized by high cardiac output, decreased systemic
vascular resistance, and widespread arterial vasodilatation, decreased arterial blood pressure and prolonged QT
interval .1

Cardiomyopathy is derived from the Greek roots: cardia (heart), mys (muscle) patheia/pathesis (disease), that is,
it is a condition affecting the heart muscles. The term “cirrhotic cardiomyopathy” is generally defined by the
following clinical criteria: (1) baseline increased cardiac output but blunted ventricular response to stimuli, (2)
systolic and/or diastolic dysfunction, (3) absence of overt left ventricular failure at rest, and (4)
electrophysiological abnormalities including prolonged QT interval on electrocardiography and chronotropic
incompetence.>” Only in the last 2 decades has it been shown that cardiac dysfunction is also present in
nonalcoholic cirrhosis. Symptoms and signs of CCM are difficult to identify because this syndrome is clinically
silent. In the majority of cases, diastolic dysfunction precedes systolic dysfunction. Stress and other conditions
such as liver transplantation and transjugular intrahepatic portosystemic shunt (TIPS), surgical portocaval shunts
may unmask CCM and the adverse consequences of cardiac dysfunction become evident8. Cardiac failure with
pulmonary edema following liver transplantation may be explained by underlying systolic and diastolic
dysfunctions.

Repolarization abnormalities is manifested by a increased QT interval on the electrocardiogram and is present in
30 - 60 % of patients with cirrhosis®. QT interval prolongation correlate with severity of liver dysfunction (25%
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in cirrhosis Child Pugh class A vs 51% in Child Pugh class B, vs 60% in Child Pugh class C)*°. Prolongation of
QT interval is considered to be the earliest sign of cirrhotic cardiomyopathy®!! .1t is estimated that up to 50%
liver transplant candidates have features of cardiac dysfunction and 7% - 21% of post-operative deaths were
attributed to heart failure 1223

Echocardiographic features of CCM include prolonged isovolumic relaxation time (>80 msec), E/A ratio(early
to late (atrial) phases of ventricular filling) < 1, and decreased pattern of contractility with preserved systolic
function (LVEF > 50%) during the hyperdynamic state, as well as decreased wall motion, increased thickness of
wall and enlarged atrium during acute decompensation and hypotension 417

Pathophysiology of CCM include impairment of B-adrenergic receptor , increased endogenous cannabinoids
and presence of cardio-suppressants such as nitric oxide and inflammatory cytokines.'®1® Activation of renin-
angiotensin system and salt retention may also play role in the development of cardiac hypertrophy and
diastolic dysfunction?.

In CCM patients with diastolic dysfunction and normal systolic function at rest but systolic dysfunction occurs
under conditions of stress.?* while in alcoholic cardiomyopathy there is a dilated cardiomyopathy characterized
by increased ventricular volumes and a decreased ejection fraction.?

There is scarcity of data on the status of cardiac abnormalities in Indian patients with cirrhosis® hence, it is
worth comparing the cardiac parameters between alcoholic and non-alcoholic cirrhotics.

The current study was designed to precisely evaluate the cardiac function in alcoholic and non alcoholic
cirrhotics patients  based on clinical examination, elctrocardiography, and M- Mode 2-dimensional
echocardiography .

Aims and objectives

e To assess the cardiac systolic and diastolic dysfunctions in alcoholic and nonalcoholic cirrhosis patients
and controls.

e To compare the cardiac functional status between alcoholic and non - alcoholic cirrhosis patients.

Materials and methods

The study was conducted in department of gastroenterology at JLN medical college and Hospital Ajmer. A
total one hundred newly diagnosed consecutive patients of child C cirrhosis of liver, not on medication were
selected based on inclusion and exclusion criteria. Alcoholic cirrhosis was present in 40 patients. The diagnosis
of cirrhosis was made on the basis of symptoms, physical examination, liver function tests, complete blood
count and ultrasonographic examination of the liver . Age and sex matched forty healthy subjects without any
history of cardiac and liver disease selected as a control . Written informed consent was obtained from all
patients and the study was approved by the ethics committee of the Medical college. All the patients were
categorised in group 1 and controls in group 2.

Group 1 is further sub divided in two sub groups on the basis of etiology :- group 1A-alcoholic cirrhosis
patients(N=40) and group 1B-non alcoholic cirrhosis patients (N=60).

Exclusion criteria comprised:1) Age < 20 years and > 70years; 2)ystemic arterial hypertension; 3)Primary
cardiac / pulmonary disease: 4)Anemia Hb<7gm/dl: 5)Gross ascitis requiring repeated tapping; 6)Diabetes
mellitus ; 7)Thyroid dysfunction; 8)Active infection; 9)ollagen vascular diseases ; 10)alignancies;
11)Hepatotoxic and Cardiac drug intake; 12)Patients with mixed etiology (alcoholic+ positive viral serology);
13)Un co-operative patients.

Each one of them was subjected to all routine investigation included ultrasonography of abdomen, Upper Gl
endoscopy, Electro cardiogram. Colour Doppler Echocardiogram (VIVD-7:GE) was done to assess the cardiac
function. The parameters studied were.

Pulmonary artery Systolic Pressure (PASP)

QT interval (sec)-Bazetts formula QTc=QT/\VRR
Systolic function indices

e Left ventricular internal dimension in systole (LVIDs)
Left ventricular internal dimension in diastole (LV1Dd)
Interventricular septal diameter in diastole (1\VVSd)
Left ventricular posterior wall thickness in diastole(LVPWd)
Ejection Fraction % (EF)

Aortic flow

Pulmonary flow

LV Mass

TR Jet velocity and gradient
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Diastolic function indices
e Tricuspid E and A velocities
e Mitral E and A velocities

Statistical Analysis

SPSS for Windows, version 16, was used for data analysis. The qualitative data were analyzed by chi-square
and Fisher’s exact test. Continuous variables are presented as mean + standard deviation (SD); categorical
variables are presented as percentages. We also use the multivariate analysis to reject confounders. P value
<0.05 was considered significant.

Results
Table 1 show age distribution of study subjects between alcoholic cirrhotics, non alcoholic cirrhotics and
controls.

Table 1: Age distribution of study subjects

Age (years) Alcoholic Cirrhotics Non alcoholic cirrhotics Total Controls
20-40 4 (10%) 37 (56%) 41 (41%) | 16 (40%)
41-60 36 (90%) 23 (44%) 59 (59%) | 24 (60%)
Total 40 (40%) 60 (60%) 100 40
I. CIRRHOSIS (N = 100 CASES) AND CONTROLS (n = 40)
Table 2: Comparison of various Parameters in cases and controls
Parameter Cirrhosis Control P
(Mean £SD) (mean +SD) value
LVIDs (cm) 3.19 +0.48 3.14+0.15 NS
LVIDd (cm) 4.79£0.5 4.710.35 NS
EF (%) 68.56+6.79 63.13+3.70 <0.001 S
IVSd (cm) 0.86+0.19 0.89+0.09 NS
LVPWd(cm) 0.88+0.25 0.85+0.15 NS
LV Mass(gm) 162.26250.65 159.33+41.77 NS
PASP( mm Hg) 28.64+9.06 20.4+4.21 <0.001(S)
QT interval(sec) 0.44+0.05(sec) 0.40+0.02(sec) <0.001(s)

When the left ventricular systolic function parameters were compared, only the E.F. was significantly
(P<0.001) higher in the cirrhosis cases then controls. There was no significant difference of LV mass between
cirrhotic patients (162.26+50.65 grams) and controls (159.33+41.77grams) (P=NS). The mean PASP was
significantly high in patients with cirrhosis(28.64+9.06 mmHg) than in controls (20.4+4.21 mmHg) (P=0.001).
The QTcinterval of cirrhosis patients was significantly (P=0.001) higher (0.44 + 0.05 sec.) then controls (0.40
0.02 sec.).

Il. ALCOHOLIC CIRRHOSIS (A=40) AND NON-ALCOHOLIC CIRRHOSIS (n=60) cases
Table 3: Comparison of various parameters in alcoholic and non alcoholic cirrhosis patients

Parameter Alcoholic cirrhosis Non alcoholic cirrhosis P Value
(mean +sd ) (mean +sd )

LVIDs (cm) 3.25+0.58 3.17+0.41 NS
LVIDd (cm) 4.77+0.55 4.81+0.48 NS
EF (%) 67.88+7.14 69.23+5.99 NS
IVSd (cm) 0.91+0.21 0.84+0.17 NS
LVPWd (cm) 0.89+0.19 0.88+0.3 NS
LV Mass(gm) 175.5+57.4 154.1+44.6 NS
PASP( mm Hg) 28.24+8.54 28.88+9.42 NS

QT interval(sec) 0.46+0.05 0.43£0.04 <0.001(s)

When the LV systolic functions parameters (LVIDs, LVIDd, EF, IVSD, LVPDd) were compared between non-
alcoholic and alcoholic cirrhotics, no statistically significant difference was found between the two
groups.(table-3) LV mass is non significantly higher in alcoholic cirrhosis patients (175.5 £ 57.4 gm) then non
alcoholic cirrhosis patients (154.1 + 44.6 gm) (P=NS). In this study QTinterval is significantly (p=0.001) higher
in alcoholic cirrhosis patients (0.46 + 0.05 sec) then in non alcoholic cirrhosis patients (0.43 + 0.04 sec).

Table 4: Pattern of Left Ventricular Diastolic Dysfunctions in cirrhosis patients and controls
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Pattern of diastolic Controls Total Cirrhosis |Alcoholic cirrhosis Non-alcoholic
dysfunction (n=40) (n=100) (n=40) cirrhosis (n=60)
Impaired relaxation pattern 6(15%) 28(28%) 13(32.5%) 15(25%)
Pseudo normal pattern 2(5%) 11(11%) 4(10%) 7(11.6%)
Restrictive pattern 2(5%) 9(9%) 2(5%) 7(11.6%)
Total 10(25%) 48(48%) 19(47.5%) 29(48.2%)
P Value <0.05 (S)* <0.05 (S)* <0.05 (S)*
NS**

*Control V/s Cirrhosis

**Alcoholic V/s Non alcoholic cirrhosis

In this study diastolic dysfunction (DD) significantly high in cirrhotic patients compared to
the control group (p<0.05). Patients of the alcohol cirrhotic had significantly high DD compared
with controls (p<0.05). 29 (48.2%) non-alcoholic cirrhosis patients had DD compared with 10 (25%)
individuals in the control group which was statistically significant (p<0.05). There was no statistically
difference was found in DD in patients with alcoholic and non-alcoholic cirrhosis (P>1)

Discussion

Cirrhosis of liver affects multiple system in body hence it may be considered as a systemic disease?*. Diastolic
dysfunction is a complex process that arises from numerous interrelated contributing factors such as pressure
variations in the ventricle, cardiac preload and afterload, and ventricular relaxation and compliance. Knowledge
of cardiovascular system involvement in a cirrhotic patient is important to plan treatment and assessing the
prognosis.

In this study, simple, non-invasive commonly available test, Colour Doppler Echocardiography and EEG was
used as the main investigative modality to assess cardiac function. Procedures like cardiac catheterization are
invasive, costly and available only in few selected centers. Hence it was not considered.

Our study showed statically significantly increased in the ejection fraction in cirrhosis patients(68.56%)
compare to controls(63.13%) (table no. 2).

This had been explained by the hyperdynamic circulation with an increased cardiac preload and the decreased
cardiac afterload in cirrhotic patients'. Left ventricular chamber dimensions were comparable with control. All
systolic parameters (LVIDs, LVIDq, EF(%), IVSy, LVPWy) are comparable in alcoholic and non alcoholic
cirrhosis .

There was no significant difference in LV mass between cirrhosis and controls and between alcoholics and non
alcoholics similar to an Indian study published by Alexander et al®® in 2006.

A significant increase in PASP wasseen in cirrhotics (28.64 mmHg) compared to controls(20.4mmHg) in the
study (table no.2). Hypoxemia, intrapulmonary shunting, portal — pulmonary shunting and increased levels
of several vasoactive mediators and cytokines may be involved in the development of pulmonary hypertension.
Fallan M et al®® was also reported a similar observation in 2000.

In CCM diastolic dysfunction occur due to increased myocardial wall stiffness, myocardial hypertrophy,
fibrosis and subendothelial edema®. Sodium retention in patients with cirrhosis may lead to myocardial
hypertrophy and diastolic dysfunction ?’. The rennin angiotensin- aldosterone system (RAAS) and ANP are
associated with diastolic dysfunction in cirrhosis®.Thus, there is evidence that the diastolic function is impaired
in patients with cirrhosis and the diastolic dysfunction indicators can provide prognostic information that may
affect the ventricular filling during the procedure.

In the present study, left ventricular (LV) diastolic functions are studied in depth using parameters like
isovolumic relaxation time, mitral inflow velocity pattern and mitral E deceleration time and E/A ratio.
Prevalence of diastolic dysfunction in our study in cirrhotic patients was (48%) compared to controls (25%)
Similar to previous study by Merli M et al?® Another study showed that left ventricular diastolic dysfunction
can be seen in 50% (25% grade | and 25% grade 11) of cirrhotic patients®. This finding was seen in both
alcoholic and non - alcoholic patients. Majority of patients showed an impaired LV relaxation pattern (>50%)
indicating that the initial energy consuming step is being affected in cirrhosis.

A few patients showed advanced diastolic dysfunction in the form of restrictive pattern. This usually occur
when the passive stiffness of heart is affected by diffuse fibrosis or when the myocytes are hypertrophied.
So, heart may also be influenced by growth factors which mediate fibrosis in liver.

However, there was no significant difference between the occurrence and pattern of diastolic dysfunction
among alcoholic and non - alcoholic cirrhosis patients. This indicate cardiac dysfunction seemed to be
consequence of cirrhosis itself rather than alcohol. This observation also similarly documented earlier by
Alaxender et al.?

In present study there is highly significant prolongation of QT interval in cirrhotic patients compare to controls
.In cirrhotic patient QT interval more in alcoholic patients then non alcoholic cirrhosis patient. In alcoholic
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patients, prolonged QT interval is associated with an increased risk of sudden cardiac death?® this shows alcohol
is a independent predictor of QT. interval prolongation. These data consistent with previous study of
Thuluvath® and Genovesi 2. And different -from some studies?®333% which found no statistical correlation
between QTc prolongation and etiology of liver disease .

Conclusions

1.

2.
3.
4,

cirrhotic patients irrespective to etiology have higher occurrence of diastolic dysfunction (47.5% and
48.2%). However there was no significant difference between alcoholic and non alcoholic cirrhosis
patients.

PASP a n d EF was significantly increased in cirrhotic patients compare to controls.

There is no difference in LV systolic function between alcoholic and non alcoholic cirrhotic patients.

QTc interval is significantly high in cirrhotic patients compare to controls (p<0.001). QTc interval also
significantly high in alcoholic cirrhosis patients compare to non alcoholic cirrhosis patients (p<0.01).

In view of the above conclusions, it is suggested to take up a prospective study with long term follow up with
and without modern cardio protective agents in order to find out the effective interventions which minimize the
progression of cirrhosis and subsequent cardiac dysfunction.
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