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Background and aim: Due to the
increased mortality and danger of
bleeding, the presence of esophageal
varices (EV) caused by portal
hypertension is a serious concern in
cirrhotic patients. 60-80% of newly
diagnosed cirrhotic patients have EV, and
5-15% of big EV cases experience their
first variceal bleeding within the first
year. Our goal was to investigate the
relationship between cardiac dysfunction
and endoscopic indicators of portal
hypertension in cirrhotic patients.

Methods: 60 participants were included;
40 cirrhotic patients with oesophageal
varices and 20 non-cirrhotic individuals
with no evidence of portal hypertension in
endoscopy (control group). Complete
blood count, liver and kidney functions,
Esophagogastroduodenoscopy,

Electrocardiographic  evaluation,
echocardiography were performed.

Results: The QTc interval, the LA
volume, LV mass index, E-wave
deceleration time, atrial flow velocities,
E/E’ ratio, and E/A ratio were

and

significantly increased among cirrhotic
patients compared to controls. However,
only the LA volume was substantially
higher and E/E’ ratio was considerably
lower for patients with high-grade EV
than those with low grades. ROC curve to
discriminate between cirrhotic and non-
cirrhotic groups, the QTc interval, E-wave
deceleration time, and E/A ratio had the
highest accuracy 93.7%, 96.1%, and
84.2% respectively. Likewise,
discriminating patients with high-grade
EV from those with low ones, LA
volume, E/E ratio, and QTc interval
showed the highest accuracy at 75.6%,
70.9%, and 66.7% respectively with the
sensitivity of 92.31, 100.0, and 76.92
respectively.

Conclusion:  Electrocardiographic and
echocardiographic ~ examinations  are
valuable non-invasive procedures that
could evaluate cardiac dysfunction in
cirrhotic patients and could help predict
EV.

INTRODUCTION

Esophageal varices (EV), which are
dangerously prone to bleeding and
have a high mortality rate due to
portal hypertension, are serious issue
in patients with liver cirrhosis. Sixty
to eighty percent of newly diagnosed
cirrhotic patients have EV, and 5% to
15% of those who have large EV
experience their first variceal bleeding
within a year [1]. As a result,
Esophagogastroduodenoscopy (EGD)
is necessary to detect EV in patients
with cirrhosis at the time of diagnosis.

According to  recommendations,
cirrhotic patients should have routine
endoscopic surveillance and as a long-
term follow-up in order to detect the
development of EV and initiate
prophylactic measures to reduce EV
bleeding when it is substantial.
However, EGD has a number of
drawbacks, the most significant of
which are that it is an invasive
technique, always uncomfortable for
the patient, and the cost is relatively
high [2].
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Numerous studies have tried to determine
whether the existence esophageal varices may be
detected by non-invasive measures, eliminating
the requirement for screening endoscopy in all
cirrhotic patients [3]. However, there is no
universal consensus on the optimum variable for
predicting EV risk [4]. In the absence of any
other known causes of cardiac illness, cirrhotic
patients frequently develop cirrhotic
cardiomyopathy, a kind of chronic heart disease
characterized by altered diastolic relaxation
and/or impaired contractile response to stress [5].
Diastolic dysfunction has been associated with
larger left ventricular (LV) walls, subendocardial
edoema, fibrosis, and altered collagen structure,
which finally leads to aberrant relaxation in
cirrhotic individuals [6].

Systolic dysfunction is primarily caused by
decreased sympathetic sensitivity; it reduces
contractility in response to volume challenge,
pharmacological stress, and exercise, dampening
the rise in cardiac output. Besides, issues with
QTc prolongation and weak electromechanical
coupling have been discovered [7]. In terms of
the pathogenesis, it has been proposed that the
hyperdynamic circulation initially counteracts
the significant splanchnic arterial vasodilatation
seen in liver cirrhosis; eventually, as liver
cirrhosis and portal hypertension (PHT) progress,
the renin-angiotensin-aldosterone system
(RAAS) and the sympathetic nervous system are
activated, leading to greater splanchnic
vasodilatation as well as a decrease in the
effective arterial blood volume [8,9].

A suggested likely causal mechanism is the
increased synthesis of endogenous cardiac
depressant mediators, such as nitric oxide,
endogenous cannabinoids carbon monoxide, and
inflammatory cytokines [10]. Cirrhosis-related
cardiovascular alterations affect prognosis of
such patients. Therefore, the assessment of
subclinical cardiac involvement could aid in the
early identification of cirrhotic individuals who
are more likely to decompensate and develop
problems, allowing for better follow-up care
[11].

Our goal was to investigate the relationship
between cardiac dysfunction and endoscopic
indicators of portal hypertension in cirrhotic
patients. To link the occurrence of portal
hypertension to cardiac involvement, the current
investigation uses peak S-wave systolic
velocities and to evaluate cardiac dysfunction,

left atrial enlargement is employed as an
echocardiographic indicator for both diastolic
and systolic dysfunctions.

METHODS

The current cross-sectional study, was conducted
by the Menoufia University Faculty of
Medicine's Tropical Medicine and Cardiology
departments. 60 participants were included in the
study; 40 cirrhotic patients with oesophageal
varices as well as 20 non-cirrhotic individuals
with no evidence of portal hypertension in
endoscopy of matched age and sex as a control
group. Between January 2021 and January 2022,
participants were chosen from the Tropical
Medicine Department's inpatient and outpatient
clinic. Depending on upper endoscopic finding,
patients were classified into one of following
groups; Group I: included 27 cirrhotic patients
with low grade esophageal varices, Group II:
included 13 cirrhotic patients with high grade
esophageal varices, and Group Il1: included 20
non-cirrhotic with no evidence of portal
hypertension.

Sample size estimation: Based on previous
studies (Dadhich et al., 2014) who reported that
ratio of early diastolic annular velocity to peak
early diastolic annular wave velocity (E/e’) was
the most significant marker for diastolic
dysfunction. E/e’ ratio was 12.55+1.73 and
11.4£1.19 in pre ascites cirrhosis and ascites
cirrhosis respectively. Minimum total sample
size calculated is 54 subjects. Total sample size:
60 subjects (54+ 6 patients for 10% non-response
rate) [12].

All participants, patients and controls, were
exposed to thorough history-taking, clinical

laboratory  evaluations, Abdominal-pelvic
ultrasound, and electrocardiographic (ECG)
evaluations.  Patients with  decompensated
cirrhosis complicated by ascites,

hepatopulmonary syndrome, or Portosystemic
encephalopathy were excluded, as were those
with heart failure hospitalizations in the past or
who have a history of severe valvular
abnormalities, atrial ~ fibrillation, ischemic
cardiomyopathy, or severe arterial hypertension.

Clinical evaluation: Full clinical history with
special interest on current cardiovascular
symptoms or previous diseases. Comprehensive
clinical examination (General and local
examination) with a focus on heart rate, blood
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pressure, presence of abdominal wall dilated
veins, liver, spleen, and cardiac assessments.

Laboratory Investigations: A complete blood
count, which measures platelet count, white
blood cell (WBC), red blood cell (RBC), and
haemoglobin content (Hb%). Liver function tests
including serum total and direct bilirubin, serum
albumin, ALT, AST, prothrombin time and
concentration, in addition to renal function test
(blood urea, serum creatinine) were estimated.

Esophagogastroduodenoscopy (EGD): All
participants underwent EGD for the purpose of
identifying and grading of esophageal varices
(EV), ogastric varices, portal hypertensive
gastropathy as well as other significant findings.
Esophageal varices were graded according to
Paquet classification in to; Grade I: Micro
capillaries found near the esophagogastric
junction or distal oesophagus, one or two tiny
varices at the distal oesophagus as grade II, the
third (grade I11): the presence of any number of
medium-sized  varices, and grade IV
characterized by the existence of significantly
large varices in any area of the oesophagus [13].

Electrocardiographic evaluation (ECG): Each
patient had a 12-lead ECG, and the QTc interval
was calculated for each one using Bazett's
formula: QTc = QTmax/RR interval [14]. The
thorough echocardiographic examination known
as echocardiography includes measurements of
the (left atrium) L A volume, left ventricular
mass index (LVMI), and S'-wave velocity on
TDI (Tissue Doppler Imaging). Peak early (E
wave), atrial (A wave), E/A ratio, E/E ratio, and
E-wave deceleration time were all identified and
recorded. The 4-chamber apical view was used
for tissue Doppler imaging (TDI), and tissue
velocity was estimated. The lateral and septal
mitral annuli were wused to measure the
myocardial peak systolic velocity (S), which is a
measure of systolic function.

FIB-4: Degree of fibrosis was assessed by
calculating Fib-4 according to the equation: FIB
4 = (Age x AST) / (Platelet count x VALT). The
FIB-4 scoring system makes use of the patient's
age, platelet count, AST, and ALT levels, all
tests that the primary care doctor can order.
According to the scoring system, a score of 1.45
indicates severe liver fibrosis with numerous
aetiologies with a negative predictive value of
more than 90% [15].
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Statistical Analysis: Statistical Package for the
Social Sciences (SPSS) version 23 was used on
an IBM compatible personal computer to gather,
tabulate, and statistically analyse the data
(Armnok, NY: IBM Corp.) The first quartile is
subtracted from the third quartile in descriptive
statistics; these quartiles are easily seen on a box
plot of the data. A data set is divided into
quartiles to get the IQR, which is a measure of
variability. It is a robust measure of scale that is
commonly used and is a trimmed estimator,
defined as the 25% trimmed range. The
guantitative data was presented as numbers and
percentages (%). (N). Analytical statistics: A P
value of 0.05 was used to deem the chi-square
test (2), Student t test (t), Mann-Whitney test
(U), ANOVA test statistically significant (F) and
ROC curve analysis. P value< considered a
significant level.

RESULTS

The demographic comparison between the two
patient groups is displayed in Table 1: age, sex,
and history smoking, history of hypertension, the
heart rate, systolic blood pressure (SBP),
diastolic blood pressure (DBP), and mean arterial
pressure (MAP) did not substantially differ
across the study groups(p>0.05), although
diabetes was significantly more prevalent in the
cirrhotic group than in the non-cirrhotic group.

The cirrhotic group's platelet count, WBC (white
blood cells), and serum albumin levels were
lower than those of the non-cirrhotic group's (P
<0.001, 0.018, and <0.001 respectively).
However, the cirrhotic group's AST, total and
direct bilirubin, INR, prothrombin time, and
fasting blood glucose levels were considerably
higher. Haemoglobin concentration, ALT, blood
urea, and serum creatinine levels did not differ
significantly across the examined groups
(p>0.05). Total and direct bilirubin, INR, and
prothrombin time were all substantially higher in
the group of patients with high esophageal
varices than in the group of patients with low
esophageal varices. Additionally, there was a
statistically non-significant difference between
patients with high grade and low grade
esophageal varices when comparing platelet
count, serum albumin, fasting blood glucose, and
FIB-4 score although we nevertheless observed a
trend toward lower platelet and albumin with
higher fasting glucose and FIB-4 values in those
with high grades as shown in Table 2.
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Regarding  electrocardiographic  evaluation
among the studied groups, table 3 demonstrated
that the QTc interval was significantly increased
in all cirrhotic patients compared to control
group (p <0.001) with no statistically significant
difference between those with high and low
grades esophageal varices (p = 0.109), however
still a trend in high esophageal varices grade
group to show a higher value.

Concerning the echocardiographic examination;
the results of this investigation demonstrated that

the LA wvolume, LV mass index, E-wave
deceleration time, atrial (A wave) flow
velocities, Ratio E/E’ and ratio E/A were

significantly increased among cirrhotic patents
compared to control group. However, in
comparing between high and low esophageal
varices grades, only the LA volume was
significantly higher and Ratio E/E’ was
significantly lower patients with high grade
esophageal varices than those with low
esophageal varices grades. Furthermore, there

were no discernible variations in TDI, peak early
(E wave), A velocity, or E velocity across the
studied groups (p>0.05) (Table 3).

The ROC curve was applied to identify the
sensitivity ~ of  electrocardiographic  and
echocardiographic finding to detect cardiac
dysfunction  in  cirrhotic  patients  and
discriminating between cirrhotic and non-
cirrhotic groups. The QTc interval, E-wave
deceleration time and Ratio E/A had highest
accuracy 93.7%, 96.1%, and 84.2% respectively
with sensitivity 95.0, 97.5, and 97.5 respectively
as presented in figure 2A and table 4.

Likewise, when ROC curve was applied to
identify the applicability of electrocardiographic
and echocardiographic finding to discriminate
patients with high grade esophageal varices from
those with low ones, we noticed that LA volume,
Ratio E/E and QTc interval had the highest
accuracy 75.6%, 70.9%, 66.7% respectively with
sensitivity of 9231, 100.0, and 76.92
respectively (figure 2B and table 5).
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Table 1: Esophageal varices grades in relation to sociodemographic, clinical data and vital signs

among the studied groups.

. Group | Group 11 Group 111 Total
Variables (N=27) (N=13) (N=20) (N=60) F | P-value
Age(years)

Mean + SD 55.6+7.8 63.7+11.3 41.5+17.2 53.6+12.1 (14.18 |1.063
Range 40-70 50-90 18-75 36-78

% % N % N |% X2 P-value

Sex

Male 18 66.7 8 61.5 13 65.0 39 | 65.0 | 0.10 | 0.951
Female 9 33.3 5 38.5 7 35.0 21 | 35.0
Smoking

Smoker 7 25.9 4 30.8 5 25.0 16 | 26.7

Non-smoker 17 | 630 | 8 615 | 14 | 700 |39 |6s50 |07 | 09
Ex-smoker 3 11.1 1 7.7 1 5.00 5 | 83
Diabetic X2=

Yes 10 37.04 7 53.85 2 10.0090.0{ 19 |031.67 7 654 0.022*
No 17 62.96 6 46.15 18 41 168.33 |
HTN X9=

Yes 6 22.22 3 23.08 1 5.00 10 | 16.67 2945 0.229
No 21 77.78 10 76.92 19 95.00 | 50 |83.33 |~
Heart rate(bpm)

Mean +SD 94.7+10.4 89.7+11.6 88.8+11.5 91.1+11.2 (1.882| 0.162
Range 70-112 66-110 70-110 68-110
SBP (mmHg)

Mean +SD 114.4+18.0 117.7+18.3 117.0£10.3 116.4+15.6 [ 0.241| 0.787
Range 80-150 100-160 100-140 93.33-150
DBP (mmHg)

Mean +SD 71.5+£12.9 76.9+10.3 75.5+8.9 74.6x£155 | 1.312 | 0.277
Range 50-90 60-90 50-90 53-90
MAP

Mean +SD 85.7+13.3 90.5+11.5 89.3+8.0 88.5+11.0 | 1.009 | 0.371
Range 60-110 76.667-113.33 73.33-106.667 70-110
BMI (kg/m?)

Mean £ SD 29.8+3.3 29.49+3.58 26.8+2.8 28.7+x3.2 |5.574 | 0.006*
Range 24-35.6 23.1-36.3 23.4-33.1 26.16-35
Post hoc P1=0.951, P2=0.006*, P3=0.055

F: ANOVA F test, X2 Chi-square test, *Significant, MAP: mean arterial pressure, DBP: Diastolic blood
pressure, SBP: Systolic blood pressure, BMI: body mass index
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Table 2: Esophageal varices grades in relation to laboratory investigations among the studied
groups.
Esophageal varices grade ANOVA TUKEY'S Test
Low High Control F |P-value| L&H | L&C | H&C
Range 49 - 299 43 - 353 215- 777
Platelet count| o +SD |113.11 + 63.43|108.23 + 77.48|349 30 + 125.95|*4-949|<0.001*| 0.986 |<0.001*|<0.001*
Range 8.6-15.1 8.1-137 6.5-15.7
Hb% Mean +SD [10.867 +1.759(10.792 + 1.735| 11.320 + 2.754 Lete i)
Range 4-123 4-10.7 4.3-18
WBCs Mean +SD | 6.426 +2.283 | 6.192 +2.358 | 8.410 + 3.057 | *284|0.018% | 0.961 1 0.031* | 0.049*
Range 13-113 11 - 63 4 - 66
ALy Mean +SD  |38.061 % 24.00|28.077 + 16.45 [24.100 + 17.387| 2860 | 0066 | -} =me ) -
Range 19 - 117 20-213 4-83
AST Mean +SD  |50.237 + 25.26| 53538 + 49.91 [29.350 + 10 gg| 3444 | 0-039* | 0.946 1 0.054* | 0.079
. Range 2.8-4.7 34-41 3.3-4.7
Albumin |\ n+SD | 3.819 0335 | 3.700 £0.238 | 4.135 02336 | 5945 [<0.001%| 0.515 | 0.004* | 0.001*
Total Range 0.6-35 12-34 02-2
bilirubin | Mean +SD | 1.254 +0.601 | 2.412 +0.637 | 0.891 +0.358 |32-°27|<0.001*|<0.001*] 0.068 |<0.001*
Direct Range 01-13 06-19 0-0.8
bilirubin | Mean +SD | 0.466 % 0.310 | 1.253 +0.375 | 0.215+0.19g |°1-107|<0.001*|<0.001%) 0.015* }<0.001*
Range 1-15 121-17 1-1.2
INR Mean +SD |1.176 +0.138| 1.362 +0.124 | 1.037 + 0,071 |30-585|<0.001*|<0.001*|<0.001*<0.001*
Prothrombin Range 12.3-23.1 20.2-234 12.5-158
time Mean +SD |16.700 + 2.631| 21.454 + 1.149 | 13.765 + 0,793 |83-926|<0.001*|<0.001*1<0.001*|<0.001*
Range 14-81 12-50 12-54
Urea Mean +SD  |28.852 + 12,61/ 28.231 + 11.09 [30.155 + 11.750| 0116 | 0891 |- R
Serum Range 04-18 074-14 06-15 | 20| 0403 |
creatinine | Mean +SD | 0.997 +0.298 | 1.016 +0.219 | 0.921 +0.208 |- :
Fasting blood Range 78 -511 84 - 317 77 -189 -
glucose Mean +SD  |157.29 + 92.53|169.69 + 73.22 |104.60 + 28.465| *-171| 0.020% | 0.870 10.045% 1 0.039*
Range 07-11.85 | 096-2153 | 0.18-1.44
ABS Mean +SD | 5.260 + 3.115 | 7.172 +4.922 | 0.741 + 0,414 |20-062/<0.001* 0.169 |<0.001*<0.001*
WBCs: White blood cells, Hb: Hemoglobin, INR: international normalized ratio, AST: Aspartate

aminotransferase, ALT: Alanine transaminase, KW: Kruskal Wallis test.
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Table 3: Esophageal varices grades in relation to echocardiography and electrocardiographic
evaluation among the studied groups.
Esophageal varices grade Control ANOVA TUKEY'S Test
Low High F P-value | L&H [ L&C H&C
Range 423- 650 408 - 653 350 - 471
H * * *
QTeinterval. [ o o 0874 | 531231 £ 71232 4%32%%%1 24.418 | <0.001* | 0.109 | <0.001* | <0.001
Range 26 - 105.468 50- 128 30-94 ) N N
LA volume 1= +SD | 61446 £ 20.127 | 82.752 = 24.319 |54.050 = 15879 o>o0 | 0:001% |0.007%) 0421 | <0.001
LV mass Range 45- 179 45 - 168 65 - 79 . N N
index Mean +SD | 94.296 +27.060 | 96.462 £ 31.667 | 71.750 = 4.494 | 0209 | 0.003* | 0.961 1 0.006% | 0.015
Range 0.07-0.16 0.07-0.14 0.08 - 0.17
TDI Mean +SD | 0.098£0.023 | 0.098£0018 | 01080022 | 202 | 0.2
Peak early Range 0.49 -2 0.43-1.23 0.46 - 1.56 0166 | 0.848
(Ewave) | Mean+SD | 0.886+ 0.289 | 0.837+0.217 | 0.855+0.265 | :
Atrial
(Awave) flow| ~2n9e 0.66 - 1.48 0.59-1.91 036-126 110931 |<0.001%| 0370 | 0.003* | <0.001*
velocities  [Mean +SD | 0.986-+0.222 | 1.120+0.445 | 0.685 + 0.250
. Range 0.61-15 0.5-0.98 0.61 -2.57 - - -
Ratio E/A = +SD | 086120153 | 076220151 | 1.206 0487 | +>8%° |<0.001%} 0,612 <0.001*} <0.001
E-wave
deceleration | 2n9® 204 - 348 174-479 %6223 | 59706 [<0.001* | 0.063 | <0.001* | <0.001*
time Mean +SD | 253.778 = 6.135 | 290.923 + 79.994 |169.650+ 31.839
. Range 0.05 - 0.23 0.06-0.15 0.07-0.13
Avelocity = +SD | 0.107£0036 | 01000026 | 0106 0,018 | >289 | 0750
. Range 0.06 - 0.21 0.08-0.2 0.017 - 0.24
Evelocity G n+SD | 0.10220.030 | 0112£0030 | 012620053 | 209 | 0131
. > Range 3.7-13.77 3.58-9 49-95 - " -
Ratio B/E = +SD | 8.957£2.486 | 7.254+1439 | 6410z 1156 | -0:00° [<0.001710.030%} <0.001* 0.440

E: E wave, A: A wave, TDI: Tissue Doppler imaging, LV: Left ventricle, LA: Left atrial

Table 4: Validity (Accuracy, sensitivity, specificity) of electrocardiographic and echocardiographic finding

to detect cardiac dysfunction in cirrhotic patients and discriminating between cirrhotic and non-
cirrhotic groups.

ROC curve between Cirrhotic and Non-Cirrhotic
Cutoff Sensitivity | Specificity PPV NPV Accuracy
QTc interval >425 95.0 80.0 90.5 88.9 93.7%
LA volume >56 725 65.0 80.6 54.2 69.6%
LV mass index >79 75.0 100.0 100.0 66.7 79.8%
Ratio E/A <0.99 97.5 80.0 90.7 94.1 84.2%
E-wave deceleration time >197 97.5 90.0 95.1 94.7 96.1%
Ratio E/E >7.5 65.0 90.0 92.9 56.3 80.1%

NPV: Negative predictive value, PPV: Positive predictive value

Table 5: Validity (Accuracy,

sensitivity,

specificity) to
electrocardiographic and echocardiographic finding to discriminate patients with high
grade esophageal varices from those with low ones.

identify the applicability of

ROC curve between Cirrhotic High and Low

Cutoff Sensitivity Specificity PPV NPV Accuracy
QTc interval >492 76.92 62.96 50.0 85.0 66.7%
LA volume >57.88 92.31 51.85 48.0 93.3 75.6%
LV mass index >81 76.92 40.74 38.5 78.6 51.1%
Ratio E/A <0.73 61.54 85.19 66.7 82.1 63.1%
E-wave deceleration time >294 46.15 88.89 66.7 77.4 65.2%
Ratio E/E <9 100.0 44.44 46.4 100.0 70.9%

NPV: Negative predictive value, PPV: Positive predictive value
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Studied subjects (n=60)

(cirrhotic)
(n=40)
Patients with esophageal varices (EV)

Group I
Patients with
low grade yarices (n=27)

E.V.
grade I (n=9)
grade II (n=18)

Group III (non-cirrhotic)
(n=20)
Healthy subjects with no esophageal
varices

Group II

Patients with

high grade varices (n=13)

EV.

grade III (n=9)
grade IV (n=4)

Figure 1. Flowchart of the study groups.
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Figure 2A. ROC curve analysis for studied
parameter for prediction of cardiac dysfunction in
discriminating Cirrhotic and Non-Cirrhotic groups.

Figure 2B. ROC curve analysis for studied
parameter for prediction of cardiac dysfunction
in discriminating cirrhotic patients with high
and low grades of esophageal varices.
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DISCUSSION

According to the evidence that is currently
available, liver cirrhosis is commonly ignored
until complications such as ascites, spontaneous
bacterial peritonitis (SBP), variceal haemorrhage,
or hepatic encephalopathy manifest themselves
[17]. Nearly half of all cirrhotic patients had EV
at the time of diagnosis. Varices expand from
tiny to large at a rate of 5-12% per year, and
once they have formed, they bleed at a rate of 5-
12% per year [18]. Numerous studies have
shown that when liver cirrhosis is found, patients
should be checked for the presence of EV.
However, endoscopy is an invasive and
unpleasant procedure that can have uncommon
but serious side effects [4].

Patients with liver cirrhosis may experience
cirrhotic cardiomyopathy, a kind of chronic heart
dysfunction that is defined by altered diastolic
relaxation  and/or  decreased  contractile
responsiveness to stress in the lack of any other
previously recognised causes of cardiac disease.
Latent cardiac failure is the term used to describe
cirrhotic cardiomyopathy. But more research is
needed to determine whether cardiac dysfunction
exists even while the patient is at rest [19,20].
Increased left ventricular (LV) wall thickness,
subendocardial edoema, fibrosis, and altered
collagen structure have all been linked to
diastolic dysfunction in cirrhotic individuals,
which eventually affects relaxation [21].

Cirrhosis-related cardiovascular alterations affect
prognosis. Therefore, the assessment of
subclinical cardiac involvement could aid in the
early identification of cirrhotic individuals who
are more likely to decompensate and experience
complications, enabling more effective follow-up
care [22]. Therefore, the goal of this study was to
evaluate the cardiac dysfunction in cirrhotic
patients and relate endoscopic evidence of portal
hypertension with cardiac involvement using
echocardiographic  indicators of  diastolic
dysfunction. Between Journey 2021 and Journey
2022, a clinical trial research study including 40
patients with a confirmed diagnosis of liver
cirrhosis and a control group of 20 volunteers of
a matched age and sex was conducted to clarify
our findings.

Considering  electrocardiographic  evaluation
among the studied groups, we demonstrate that
the QTc interval was considerably longer in all
cirrhotic patients when compared to the control
group. We also noticed that QTc interval did not
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differ significantly between cirrhotic patients
with high and low grades of esophageal varices,
however still a trend in high esophageal varices
grade group to show a higher value.

A measurement of ventricular repolarization is
the length of the QT interval as estimated by 12-
lead electrocardiography. Ventricular
repolarization abnormalities may be the basis for
ventricular arrhythmia and sudden death; as a
result, they are crucial for both ECG diagnosis
and therapeutic decision-making [23]. At first,
Patients with alcoholic cirrhosis had longer QT
intervals and rapid deaths; later, it was further
clarified in cirrhosis of other etiologies, coupled
with the severity of the illness, the emergence of
portosystemic shunts, and poor survival [24].
Nevertheless, well-compensated liver illness can
also be observed as having a longer QTc interval
[25].

The cause of the QT interval's extension is still a
guestion. Modifications at the molecular level
had been proposed. Other causes involve
myocardial ischemia, altered electrolytes, and
changes in the autonomic nervous system that
may affect the heart rate and electromechanical
coupling via a wvariety of mechanisms.
Additionally, in advanced cirrhosis,
abnormalities in gonadal hormone metabolism
have been proposed to have a role in the
development of QT prolongation [26].

On the echocardiographic evaluation, the
findings of this study showed that cirrhotic
patients had considerably higher LA volume, LV
mass index, E-wave deceleration time, atrial (A
wave) flow velocities, E/E' ratio, and E/A ratio
values than the control group. Yet, when
comparing individuals with high grade
esophageal varices to those with low grade
esophageal varices, only the LA volume was
considerably larger and Ratio E/E’ was
significantly lower. Additionally, there were no
notable variations in TDI, peak early (E wave), A
velocity, or E velocity across the groups under
study.

Our results are near to those of Marconi et al.
study, which indicates that echocardiographic
parameters including LA volume, LV mass
index, and TDI S'-wave velocity may be
beneficial in predicting the existence of
esophageal varices [27]. They verify that patients
with compensated cirrhosis have left atriums
(LA) that are significantly larger, as determined
by either the volume index or the AP diameter,
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and that the only independent indicator of LA
enlargement is liver stiffness (LS). Furthermore,
Merli et al. previously documented LA
enlargement in cirrhotic individuals, along with
an increase in LV diameters but not volumes
[28].

Being a stronger predictor of chronic diastolic
dysfunction, the LA enlargement reflects the
effects of elevated filling pressures over time,
regardless of hemodynamic changes. In the
course of cirrhotic cardiomyopathy, LA
enlargement may be used as a diagnostic marker
for diastolic dysfunction [27]. additionally,
Njideoforet al. found that CLD patients had a
larger left atrial diameter, a higher LVMI that
was related with diastolic dysfunction, and
retained systolic performance at rest [29].

However, Kazankov et al. reported that the E/A
ratio did not significantly differ between the
cirrhotic and non-cirrhotic groups. Patients with
cirrhosis who were primarily alcohol-related had
increased left ventricular wall thickness, mass,
and volumes [19]. These results might be a part
of the well-known condition (alcoholic
cardiomyopathy) in that particular group of
patients. In such circumstances, the toxicity of
ethanol is connected to cardiac hypertrophy and
contractile dysfunction [30]. Besides, calculating
tissue velocity and TDI in our investigation using
the four-chamber apical view.

To evaluate its performance, the lateral mitral
annulus' cardiac peak systolic velocity (S') was
recorded. Because all patients were selected with
an EF of more than 55%, indicating that there
was no systolic dysfunction in these people, there
is no discernible difference in TDI across the
tested groups. This finding is in line with the
findings of Bodys-Peka et al. who has reported
that systolic dysfunction in cirrhotic individuals
is primarily latent [31]. Furthermore, Marconi et
al. study’s revealed no variations in ventricular
volumes or thicknesses, albeit the latter result
may have been skewed by excluding outpatients
with alcoholic cirrhosis from our group, which
has been associated with altered LV diameters
[27]. They were unable to link the Doppler trans
mitral flow analysis results of the E/A ratio,
deceleration time, and E/E’ to the level of liver
fibrosis.

The ROC curve was applied to identify the
sensitivity ~ of  electrocardiographic ~ and
echocardiographic finding to predict cardiac
dysfunction in cirrhotic group and discriminating

between cirrhotic and non-cirrhotic groups. The
QTc interval, E-wave deceleration time and
Ratio E/A had highest accuracy. This is in line
with the findings of Somani et al. who found that
the ratio of early-to-late diastolic filling (E/A) is
the most often utilized metric and that cirrhotic
individuals have lower E/A ratios than controls
[32]. The Montreal definition's diagnostic criteria
now include an E/A ratio of 1. This agrees with
De et al., who discovered that non-cirrhotic
portal fibrosis also exhibits diastolic impairment.
It suggests that the development of heart
dysfunction is strongly influenced by portal
hypertension [33].

Furthermore, we utilized the ROC curve to
identify the applicability of electrocardiographic
and echocardiographic finding to discriminate
patients with high grade esophageal varices from
those with low ones, we noticed that LA volume,
Ratio E/E and QTc interval had the highest
accuracy. Even though multiple studies have
been undertaken, EGD is currently the screening
approach for all cirrhotic patients because no
other noninvasive procedures have demonstrated
an acceptable predictive value for signs of portal
hypertension.

In a study by Marconi et al., who examined the
relationship between echocardiographic and
EGD data, they revealed that the existence of
esophageal varices tends to be closely related to
the cardiovascular alterations associated with
cirrhotic cardiomyopathy [27]. In addition, a
decrease in the peak S’-wave velocity on TDI, an
increase in LV mass, and LA dilatation may be
early indicators of portal hypertension and may
be helpful for the early identification of patients
who are at a higher risk of portal hypertension
and its associated complications. Compared to
liver elastography, echocardiography appears to
perform better as a predictor of endoscopic
findings of portal hypertension [30].

CONCLUSION

Despite being a frequent condition, cardiac
dysfunction is the area of clinical examination
that receives the least attention. Therefore, all
cirrhotic individuals should have their heart
function evaluated. Echocardiographic indicators
of diastolic failure in liver cirrhosis include E-
wave deceleration time, left atrial enlargement,
E/E’, LV mass index, and E/A ratio. Cardiac
changes are closely related to endoscopic finding
of portal hypertension. Possible early warning
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signs of heart malfunction include QTc
prolongation. A left atrium enlargement, a
considerable increase in E/E’, LV mass index,
E/A ratio, and E-wave deceleration time are all
characteristics of cirrhotic individuals.

The present study has limitations, including its
relatively small sample size and lack of a stress
test (such as one involving physical exertion or a
pharmacological), which would have revealed
subclinical systolic dysfunction more clearly.
Secondly, we currently lack prospective data that
would allow us to assess the potential use of
echocardiographic ~ findings as  prognostic
indicators for patients with portal hypertension.
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HIGHLIGHTS

e Due to the increased mortality and danger of
bleeding, the presence of esophageal varices
(EV) caused by portal hypertension is a
serious concern in cirrhotic patients.

e EGD is an invasive, unpleasant procedure that
occasionally has serious complications.

e LV mass index, E-wave deceleration time,
LA volume, E/A ratio and ratio E/E were
significantly increased among cirrhotic group
with oesophageal varices than non-cirrhotic
group without E.V.

e TDI did not significantly differ across the
examined groups.

e Cardiac dysfunction though being a neglected
entity can be used dependably for prediction
of portal hypertension.
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