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Background and study aims: Up to our
knowledge, no study was performed on
primary prophylaxis of variceal bleeding
in cirrhosis with systemic arterial
hypertension. So, we will evaluate the
safety and efficacy of carvedilol versus
endoscopic band ligation (EBL) for the
primary prophylaxis of variceal bleeding
in hypertensive cirrhotic patients.

Patients and  Methods: In  this
randomized controlled trial, 306 cirrhotic
hypertensive patients with large and/or
risky esophageal varices were randomized
into EBL and carvedilol groups.
Carvedilol was given orally at an initial
dose of 6.25 mg twice daily, and titrated
up to achieve a normotensive response.
When maximum of 25mg twice daily was
given without satisfactory control of
blood pressure, diuretic and enalapril was
added.

Results: Variceal bleeding within a
follow up period of one year was found to
be 1.3% in EBL group versus 2.6% in
carvedilol group without statistically
significant difference (P=0.680). In
carvedilol group, systolic blood pressure,
diastolic blood pressure and mean arterial
pressure were significantly decreased at 3
months of follow up till the end of the
study, while heart rate was significantly
decreased at 9 months of follow up till the
end of the study when compared with the
baseline (P <0.001). Adverse events were
significantly higher in the EBL group
(25.49%) than carvedilol group (10.46%)
(P< 0.05).

Conclusion: Carvedilol was safe and
effective in the primary prophylaxis of
esophageal variceal bleeding in cirrhotic
patients with systemic arterial
hypertension .

INTRODUCTION

Fifty percent of cirrhotic patients are
presented with varices , which are
formed at a rate of 5%-15% annually.
Esophageal variceal bleeding (EVB)
is considered one of the serious
complications of portal hypertension
in cirrhosis, with high mortality.
About 10% to 30% of varices bleed
each year [1]. Primary prophylaxis of
variceal bleeding can be approached
either by: pharmacologic prophylaxis
using nonselective B-blockers
(NSBBs) or endoscopic prophylaxis
using endoscopic Vvariceal ligation
(EVL) [2].

Systemic  hypertension is  not
uncommon in cirrhotic patients and
the arterial blood pressure tends to
reduce as the liver disease progresses.
Systemic and regional hemodynamics

in cirrhotic patients are progressively
deranged. incidence of systemic
hypertension reduced in cirrhotic
patients due to many factors as
abnormally distributed elevated blood
volume with  reduced effective
circulatory blood volume, abnormal
sodium and water handling and
neurohormonal activation . [3-4].

The incidence of systemic arterial
hypertension was found to be higher
in cirrhotic patients with Child-Pugh
class A (9-15%) and showed a
decreasing trend with worsening liver
disease [5]. recently, the prevalence of
systemic arterial hypertension in
patients with non-alcoholic
steatohepatitis (NASH), as a cause of
cirrhosis, was 34% [6].

In the past few vyears incidence
of obesity and systemic arterial
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hypertension have significantly elevated. In
Egypt the presence of many factors as non-
alcoholic fatty liver disease (NAFLD), hepatitis
C, obesity, and systemic hypertension lead to
increase in the prevalence of liver cirrhosis with
hypertension [7-8].

The efficacy of non-selective PB-blockers and
endoscopic  variceal ligation for primary
prevention of esophageal variceal bleeding has
been reported in several randomized controlled
trials. However, these studies included
normotensive cirrhotic patients and have shown
conflicting results [9-10].

To our knowledge, this is the first study
evaluating the safety and efficacy of carvedilol
versus EBL for the primary prevention of
esophageal variceal bleeding in cirrhotic patients
with systemic arterial hypertension. The aim of
this study was to evaluate the safety and efficacy
of carvedilol versus EBL for the primary
prevention of esophageal variceal bleeding in

cirrhotic  patients with  systemic arterial
hypertension.

PATIENTS AND METHODS

Study design

This study was a prospective, open-label,

parallel, randomized controlled trial carried out
on 306 patients who were enrolled from
endoscopy unit at Tropical Medicine and
Infectious Diseases department, Tanta University
Hospital, Egypt. The duration of the study was
24 months (recruitment and follow-up) from
October 2018 to September 2020. The included
patients were randomized into endoscopic band
ligation (EBL) group and carvedilol group.

Sample size calculation: A sample size of 306
patients (153 patients in each group) was
estimated, based on the previous study of
Tripathi, et al. [11] who reported that the
frequency of first variceal bleeding was 10%
with carvedilol and 23% with EBL in the
primary prophylaxis of esophageal varices in
cirrhotic patients, with a power of 80%, a
significance level of 5% (2-sided), and took into
account a 20% dropout.

Patients:

Patients included were 18 years of age or older
with a diagnosis of cirrhosis and systemic arterial
hypertension based on clinical, biochemical, and

radiological findings in addition to endoscopic
evidence of large and/or risky esophageal
varices.

Patients with history of variceal bleeding, portal
vein thrombosis, previous primary prevention of
varices, previous porto-systemic shunts such as
TIPS, advanced cardiovascular disease including
acute myocardial infarction, atrio-ventricular
block, congestive heart failure, chronic
peripheral ischemia, and severe bradycardia,
patients on drugs affecting the portal pressure
(beta blockers or nitrates), patients with
respiratory diseases (bronchial asthma and
COPD), renal impairment, hepatocellular
carcinoma, uncontrolled diabetes mellitus,
allergy to carvedilol, pregnancy, and lactation
were excluded.

Randomization:

A computer random number generator was used
to select random permuted blocks with different
block sizes of (4, 6, 8) and an similar allocation
ratio. We used opaque, sequentially numbered,
sealed envelopes to ensure concealment. They
were assigned randomly into EBL group and
carvedilol group.

full history taking, complete clinical examination
were obtained and laboratory investigations
including: complete blood picture, liver functions
tests, viral markers, coagulation profile, blood
glucose, HbA1C , and renal function tests.
Abdominal ultrasonography was done to
diagnose cirrhosis and examine hepatic and renal
vessels with doppler. Chest X-ray, cardiology
consultation, echocardiography, and
electrocardiogram were done to exclude
advanced cardiovascular disease. Index upper
endoscopy was performed, using Olympus GIF-
1T140 to evaluate the presence, the grade, and
the risk signs of esophageal varices according to
Baveno IV consensus. The presence and the
degree of portal hypertensive gastropathy was
also reported. [12].

Follow-up:

All patients underwent endoscopy at the baseline
and after one year.

In the EBL group, patients underwent EBL every
two weeks until eradication. After eradication of
varices, endoscopy was repeated every 6 months
to check for variceal recurrence. Elastic bands
(4-6 bands) are placed on the varices from just
above the gastroesophageal junction, ascending
proximally in a spiral fashion and PPI was used
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to avoid postbanding ulcers . ACE inhibitor and
diuretics were used for management of
hypertension. In the carvedilol group, after
assessment of baseline heart rate and blood
pressure, carvedilol was given orally at an initial
dose of 6.25 mg twice daily, and titrated up
according to arterial blood pressure. Doses were
increased by steps of 6.25 mg per week to
achieve reduction in blood pressure of less than
130/80 mmHg. The initial follow-up has been
scheduled at weekly intervals till the doses of the
drugs were stabilized. When a maximum of
25mg bid has been reached, a diuretic and ACE
inhibitor had been added consecutively.
Thereafter, the follow-up was scheduled at every
6-12 weeks for a total follow-up period of one
year. Compliance with therapy was assessed
through direct questioning, by recovery of empty
medication envelopes, and by monitoring of
heart rate and blood pressure during clinical
visits.

For a period of one year, all patients were
followed up every 6-12 weeks with clinic visits
including laboratory testing, evaluation of
treatment-related side effects, bleeding rates, and
mortality. Any patient experienced hematemesis
and/or melena due to esophageal variceal
bleeding was managed by EBL in addition to
carvedilol secondary prophylaxis and considered
at the primary end point.

Outcomes:

e Primary end-point: The occurrence of first
variceal bleeding within the one-year follow-
up period. Patients were assessed for first
variceal bleeding which was defined as
hematemesis or melena and was managed
with EBL, then biweekly EBL until varices
are eradicated, in addition to carvedilol
secondary prophylaxis.

e Secondary end-points: Bleeding related
mortality defined as death within 6 weeks of
index variceal bleeding, overall mortality and
serious adverse events.

Statistical analysis:

IBM SPSS software package version 20
(Armonk, NY: IBM Corp) were used to analyze
the data. Number and percent were used to
describe Qualitative data. The Kolmogorov-
Smirnov test was used to verify the normality of
distribution. Range (minimum and maximum),
mean, standard deviation, median and
interquartile range (IQR) were used to describe

Quantitative data. Significance of the obtained
results was judged at the 5% level. Chi-square
test and Fisher’s Exact or Monte Carlo correction
were used for categorical variables to compare
between different groups P value (which is either
non-significant if > 0.05, significant if < 0.05, or
highly significant if < 0.001). Student t-test

was used for normally distributed
guantitative variables, to compare between two
studied groups. However Paired t-test was used
for normally distributed quantitative variables, to
compare between two periods. Normally
distributed quantitative variables were compared
by applying ANOVA with repeated measures
and Post Hoc test (Bonferroni adjusted) for
pairwise  comparisons.Relative  risk  (RR)
measured the association between the exposure
and the outcome

RESULTS

A total number of 621 cirrhotic patients with
arterial hypertension attending the Tropical
Medicine Endoscopy Unit, Tanta University,
were screened for participation in this study from
October 2018 to September 2020. Of them, 315
were excluded due to the failure to fulfill the
inclusion criteria in 291, the presence of
exclusion criteria in 22 patients, and decline to
participate by two. Thus, 306 patients with
cirrhosis and systemic arterial hypertension
suffering from large and/or risky esophageal
varices were enrolled in this study. They were

assigned randomly into EBL group and
carvedilol group (Fig.1)

Basic demographic data¢ laboratory
investigations  and  baseline  abdominal

ultrasonographic data were comparable in the
studied groups, no significant differences were
found between EBL and carvedilol groups (P >
0.05). (Table 1)

Cause of cirrhosis in majority of patients (299
patients) due to HCV. Twenty-eight and seven
patients were treated by DAAs and achieved
98% SVR.

In carvedilol group, arterial hypertension was
controlled by carvedilol monotherapy in 56.2%
of patients, 36.6% received carvedilol £ diuretic
and 7.2% received combined therapy of
carvedilol plus ACE inhibitor and diuretic.
Patients with blood pressure ranges from 135/ 85
(stagel) to 140/100 (stage 2) were controlled by
life style modification and carvedilol dose 12.5-
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25 mg/day while higher blood pressure 150/90 or
more  were controlled with  combined
antihypertensive therapy; carvedilol dose 25mg
bid plus diuretics and ACE inhibitor. In the
carvedilol group, the dose of carvedilol ranged
from 12.5- 50mg with a mean of 28.064 + 8.426
mg/ day. In the other hand, hypertension in EBL
group was controlled by ACE inhibitors and
diuretics.

In the EBL group, patients underwent band
ligation every two weeks until esophageal
varices were eradicated. The mean number of
treatment sessions was 2.856+0.773 using a
mean of 4.954+0.920 bands.

Systolic blood pressure, diastolic blood pressure
and mean arterial pressure were significantly
decreased from the 3 month of treatment till the
end of the study, while heart rate was
significantly decreased from the 91" month till the
end of the study when compared with the
baseline (P <0.001). Systolic blood pressure,
diastolic blood pressure, mean arterial pressure
and heart rate were significantly decreased at 9'"
and 12" month when compared with the 3 and
6" month (P < 0.05) while non significant
differences were found between 9" and 12"
months (P > 0.05). (Fig. 2)

All patients in both groups underwent laboratory
investigations every 3 months for a period of one
year. As regards liver biochemical tests, ALT
was significantly decreased in carvedilol group
when compared with EBL group at the end of the
study (P<0.05). There were no significant
differences between the studied groups or within
the same group when compared with the baseline
as regards serum creatinine (P > 0.05).

Primary outcomes: the frequency of first
variceal bleeding within one-year follow-up
period was 1.3% in EBL group versus 2.6% in
carvedilol group without statistically significant
differences (P=0.680). Also, carvedilol was
associated with a doubled risk of first variceal
bleeding when compared with EBL but without
statistically significant differences (P=0.419).
(Table 2)

Secondary outcomes: Drug related side effects
were recorded in 16 out of 153 patients
(10.458%) in carvedilol group presented with
bradycardia (6 cases), headache (4 cases),
dizziness (2 cases), vertigo (2 cases) and

hypotension (2 cases). Side effects were
managed by tapering the dose of carvedilol to
25mg or to 12.5mg with or without adding
diuretics or ACE inhibitors to control blood
pressure. Each case decision was individualized
according to blood pressure and pattern of side
effects. No cases stopped treatment or had
serious adverse events in the carvedilol group.
However, In the EBL group, adverse events were
reported in 39 out of 153 patients (25.49%). The
most common reported complication was post
band ulcers occurring in 13 patients (8. 5%). No
serious adverse events were reported in the
studied groups and there were no dropouts
because of the adverse events. The results
revealed a significantly higher adverse events in
EBL group (25.49%) versus (10.46%) in
carvedilol group (P= 0.0058). EBL was
associated with a 2.4-fold increased risk of
adverse events which was statistically significant
when compared to carvedilol (P= 0.001). (Table
3)

There was no mortality recorded in both groups
during the study period. Downgrading of Child
class occurred only in 11.8 % of patients in EBL
group and in 8.5% of patients in carvedilol
group. There were no significant differences
between the studied groups regarding hepatic
encephalopathy and spontaneous bacterial
peritonitis (P>0.05).

At the end of the study, there were significant
differences regarding PHG between the studied
groups (P<0.001). In the carvedilol group,
83.01% of patients had no PHG which was
significantly higher than those in EBL group
(49.02%) (P<0.001). Moreover, patients
receiving carvedilol had significantly lower
frequency of mild and severe PHG when
compared with those in EBL group (15.69 and
1.31% versus 26.14 and 24.28% respectively)
(P=0.024 and P<0.001 respectively) (Table 4).
However, there were no significant differences in
the grade of esophageal varices when compared
with baseline in the carvedilol group (P= 0.997).
End result findings of EBL group revealed that,
88.24% of patients showed obliteration of
esophageal varices, 3 (1.96%) had recurrent
varices after obliteration, 13 (8.5%) had post
band ulcer and 2 patients (1.3%) with grade IV
esophageal varices had variceal bleeding. (Table
5)
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Screening (n=621)
Patients with cirrhosis and arterial hypertension

Excluded (n=315)
+ Not meeting inclusion criteria (n=291 )
-Patients with no or small varices {(n=291)
+ Meeting exclusion criteria (n=22 )
- Ischemic heart disease (n=12)
- Renal impairment (n=5)
- Bronchial asthma (n=5)
¢ Declined to participate (n=2 )

Y

Randomized

y [ Allocation ] v
EBL (n=153) Carvedilol (n=153)

[ Follow-Up ]

Variceal Bleeding Variceal Bleeding
(n=2) (n=4)
1.3% 2.6%

Fig. (1): Study flow chart.
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Table (1): Basic demographic data of the studied groups.

Group T-Test or Chi-square
EBL (n=153) Carvedilol (n=153) | t/X? P-value
Range 39 - 71 45 - 72
Age (years) Mean +SD | 54.791 | = | 6.243 | 56.033 | = | 6318 | /20 | 0085
N % N %
Male 85 55.56 71 46.41
Gender Female 68 44.44 82 5359 | 2008 | 0109
HCV 150 08 149 97.4
Etiology of cirrhosis HBV 1 0.65 2 1.31 0.835 0.841
others 2 1.31 2 1.31
Diabetes mellitus T\f; ;g 283 gg fé? 0118 | 0.732
History of hepatic No 151 98.69 148 96.73
encephalopathy Mild 2 1.31 5 3.27 1316 0.251
. Range 5 - 10 5 - 10
Child score Mean +SD 6196 || 1101 | 6411 | = | 1190 | 848 | 057
Child A 98 64.05 105 68.63
Child class Child B 54 35.29 47 30.72 | 0727 | 0.695
Child C 1 0.65 1 0.65
No 88 60.13 90 58.82
PHG Mild 45 29.41 33 2157 | 3868 | 0.145
Severe 20 13.072 30 19.607
T 56 36.60 63 41.18
Grade of EV 11 72 47.06 68 44.44 0.718 0.699
IV 25 16.34 22 14.38
. Medium 56 36.6 63 41.18
Size of EV oros > 34 5 Seo| 0495 | 0482
. Hypertension S1 33 21.6 34 22.22
Categories of Bl.pr 0 oo ongions2| 120 78.4 119 7778 | 0019 | 0891
Range 135 - | 175 135 - | 180
SBP (mmHg) Mean +SD | 150.392 | = | 8.322 | 151.993 | = | 9.378 | 80 | 0115
Range 85 - | 100 85 - | 110
DBP (mmHg) Mean +SD | 91.993 | = | 3.862 | 91.830 | = | 5217 | 031 | 0796
Range 65 - 88 70 - 80
HR (bpm) Mean +SD | 75.072 | = | 7.230 | 73.980 | = | 3816 | ~°°t | 0100
Mean arterial Range 65 |-| 125 | 100 |-| 130 | 1353 | 0177
pressure(mmHg)
Mean +SD | 111.88 | = | 557 | 111.03 | = | 553

EBL, endoscopic band ligation; N, number; bpm, beat per minute; HCV, hepatitis C virus; HBV, hepatitis B
virus; BL.pr, blood pressure; Hypertension S1, hypertension stage 1; Hypertension S2, hypertension stage 2;
SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; PHG, portal hypertensive
gastropathy; EV, esophageal varices; SD, standard deviation, mmHg, millimeter mercury; significant P <0.05%*,
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Fig. (2): Hemodynamic effect of carvedilol during follow up period of 12 months.

Table (2): Frequency of first variceal bleeding within 12 months follow up period (primary end

point).
Group .
First variceal bleeding| EBL(n=153) | Carvedilol(n=153) | _"">d48" | celative risk | 95% CI VaF;;Je
N % N % X2 | P-value
No 151 | 98.7 149 97.391 0.372
Yes 2 1.3 4 2.612 0.170 | 0.680 2.00 1(') 75é 0.419
Total 153 | 100.00 | 153 100.00 '
EBL, endoscopic band ligation; ClI, confidence interval; N, number; *significant (P < 0.05).
Table (3): Comparison between the studied groups regarding adverse events.
Group
EBL Carvedilol Chi-Square L 95%
\dverse events (n=153) (n=153) Relative risk cl P-value
N % N % X2 P-value
No 114 | 7451 137 89.54 EBL Carvedilol 0.2398
Yes 39 | 2549 | 16 | 1046 | 7.613 | 0.0058* | 2438 | “g o0’ | fo | 0001%
Total 153 | 100.00 | 153 | 100.00 ' 0.7019

EBL, endoscopic band ligation; ClI, confidence interval; N, number; *significant (P < 0.05).
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Table (4): Endoscopic findings regarding portal hypertensive gastropathy of the studied groups

at the end of the study.

Group
EBL Carvedilol Chi-Square
PHG (n=153) | (n=153)
N % N % X2 P-value X2 P-value
No 88 | 60.13 | 90 | 58.82
Baseline Mild 45 | 29.41 | 33 | 21.57 _ _ 3.868 0.145
Severe 20 | 13.07 | 30 |19.607
No 75 | 49.02 | 127 | 83.01 | 36.084 | <0.001*
End of the study Mild 40 | 26.14 | 24 | 15.69 | 5.057 |0.024* 49.786 | <0.001*
Severe 38 | 2484 | 2 1.31 | 37.272 |<0.001*
P-value p2 0. 0314* <0.001*

EBL, endoscopic band ligation; N, number; P2, P value between measurement at the baseline and the end of the
study in the same group; PHG, portal hypertensive gastropathy. *significant (P < 0.05).

Table (5): Endoscopic findings regarding grade of esophageal varices of the studied groups at

the end of the study.

Group
Grade of esophageal varices EBL Carvedilol Chi-Square
(n=153) (n=153)
N % N % X2 P-value
1 56 36.60 63 41.18
Baseline 11 72 47.06 68 44.44 0.718 0.699
v 25 16.34 22 14.38
obliterated 135 88.24 0 0.00
I (recurrence) 3 1.96 0 0.00
1 0 0.00 75 50.34
End of the study 11 0 0.00 53 35.57
v 0 0.00 21 14.09 - -
Variceal bleeding 2 1.3 4 2.61
Post band ulcer 13 8.5 0 0.00
P-value P2 - 0.997

EBL, endoscopic band ligation; N, number; P2, P value between measurement at the baseline and the end of the

study in the same group; *significant (P < 0.05).

DISCUSSION

Cirrhosis is caused by various liver injury This is
the first randomized controlled trial to evaluate
the role of carvedilol in the primary prophylaxis
of esophageal variceal bleeding in cirrhotic
patients with systemic arterial hypertension. We
found that carvedilol had beneficial effect in
reducing blood pressure in cirrhotic patients with
systemic arterial hypertension as well as in the
prevention of first variceal bleeding.

Reiberger, et al. studied the carvedilol effect on
HVPG in cirrhotic patients and stated that
bradycardia and hypotension is an early sign and
hallmark for carvedilol use. The mean decrease
in MAP and HR was 17+10 mmHg and 22+13
beats per min respectively and an increasing
doses of carvedilol from 6.25-12.5 mg/day to

25-50 mg/day significantly further reduced MAP
and HR without HVPG affection [13].

In this study, Child score findings were in
disagreement with Abd EIRahim et al. and Shah,
et al. studies on the primary prophylaxis of
esophageal variceal bleeding in patients with
cirrhosis who demonstrated that Child-Pugh
class C represent 50% of the studied patients,
followed by Child B and Child A [9,14].

This could be explained by that these studies
included only normotensive cirrhotic patients.
Child-Pugh class A represent the majority of our
patients as in advanced cirrhosis the arterial
hypertension frequency in cirrhotic patients is
substantially decreased. The clinical course of
arterial hypertension in liver disease often shows
that arterial blood pressure decreased with the
progression of cirrhosis [5].
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In contrast to our findings, Mandorfer and
Reiberger stated that severe adverse events were
higher in cirrhotic patients receiving carvedilol
doses higher than 12.5 mg (15). Moreover,
many studies reported that the dose of carvedilol
was 1447, 10.4+2.2, 11.6+2.2, and 12.5 mg in
patients with cirrhosis and portal hypertension
[11,14,16,17]. These findings could be explained
by that, a high dose of carvedilol in cirrhotic
normotensive patients decreases MAP which
could be associated with impaired renal function
and reduced survival as a result of counter-
regulatory  over-activation of the renin-
angiotensin  aldosterone  axis, increasing
incidence of paracentesis-associated circulatory
dysfunction [18].

All patients in the current study had systemic
arterial hypertension which could explain the
higher doses of carvedilol compared to other
studies. Also, less adverse events were occured
in our patients as the dose of carvedilol was
increased weekly to achieve systolic blood
pressure >100 mmHg, heart rate >50 bpm and
the MAP > 80 mmHg to maintain organ
perfusion. In this study, carvedilol had a dual
benefit; control of blood pressure in our
hypertensive patients and reduction of portal
hypertension.

Shah, et al. compared between carvedilol and
EBL in the primary prophylaxis of variceal
bleeding in cirrhotic normotensive patients and
found that both EBL and carvedilol group had
comparable variceal bleeding rates (8.5% vs.
6.9%) without significant differences [14]. The
lower frequency of bleeding in our study could
be explained by that 60% of our patients were
Child-Pugh class A. also majority of patients
were treated by DAASs and achieved SVR.

Tripathi, et al. found that variceal bleeding
occurred in 10% of the carvedilol group versus
23% in the banding group and carvedilol was
superior to EBL in the primary prevention of the
variceal haemorrhage in cirrhotic normotensive
patients [11]. Another study by Khan, et al.
found that wvariceal haemorrhage was
significantly reduced in patients receiving
carvedilol (4.8%) than EBL group (12.8%) [19].
This difference from our study could be
explained by that all patients in these studies
were Child-Pugh class B and C. Also, patients
may miss or refuse to complete frequent sessions
to obtain complete eradication that may trigger
recurrent bleeding [20].

According to adverse events, On the other hand,
Shah, et al. stated that adverse events in
carvedilol arm were hypotension (2%) requiring
stoppage of therapy, while transient nausea
(21%) and dyspnea (36.5%) resolved
spontaneously. In the EBL group, side effects
included bleeding from post banding ulcer (1%),
chest pain (20.7%), and transient dysphagia
(70%). However, they concluded that carvedilol
is probably not totally safe in Child C cirrhosis
[14]. This may be related to selection of
normotensive  patients  where  carvedilol
decreased the MAP <65 mmHg that led to
adverse events, while in our study the MAP was
maintained above 80 mmHg as our patients were
hypertensive. Our results regarding post band
ulcer was in agreement with Hu and Swai who
reported that 8.5% of patients presented with
post-band ligation ulcer bleeding following the
treatment of esophageal varices [21]. However,
Duefias, et al. found that, 24 cases out of 175
(13.71%) presented with bleeding from post-
banding ulcer and stated that post-banding ulcer
bleeding is a serious complication of banding of
esophageal varices in cirrhotic normotensive
patients. Child-Pugh class C, larger varices,
severe PHG, alcoholic etiology, and reduced
platelet count associated with increased bleeding
rate. Carvedilol is a potent hypotensive drug
reduces portal pressure and reduces PHG, while
EBL effect is local and does not improve portal
hypertension with potential serious
complications and requires repeated sessions,
and if varices reproduce, new ligation sessions
are required [22].

In our study, there was no mortality recorded
during the study period in both arms. Our results
were in accordance with McDowell et al. who
found that decompensation events and mortality
related to liver diseases were equal in a cohort of
cirrhotic normotensive patients who randomized
to either carvedilol or EBL and suggested that in
cirrhotic ~ patients and portal hypertension
carvedilol had a significant survival benefit [23].

Li et al. assessed the hemodynamic effects of
carvedilol in normotensive cirrhotic patients and
portal hypertension and revealed that carvedilol
was associated with a greater decrease of HVPG
within 6 months without a greater decrease in
MAP compared to endoscopic variceal band
ligation [24]. On the other hand, Bosch, 2013
stated that carvedilol was associated with
hemodynamic instability, progression to hepatic
encephalopathy, spontaneous bacterial peritonitis
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and hepatorenal syndrome especially with doses
>12.5 in cirrhotic patients [25]. However, these
studies included only normotensive cirrhotic
patients which were liable for hemodynamic
instability compared to our hypertensive patients.
In addition, Elwakil, et al. studied the effects of
obliteration of oesophageal varices by band
ligation on portal hypertensive gastropathy
(PHG) in cirrhotic patients and they found that,
after obliteration, mild PHG was found in 38%
versus 74 % before EBL, while 62% of patients
with severe PHG versus 22 % before EBL with
highly significant difference [26].

Carvedilol had better effect than NSBBs by
decreasing intrahepatic resistance that leads to
reduce PHG in addition to blocking both a and
receptors [24].

Also, esophageal neovascularization occurs
following EBL which could be explained by the
fact that, following band ligation, some blood
flow remains at the gastro-esophageal junction
preventing the blood to be near totally
redistributed back to the stomach, thus increases
the congestive gastropathy and appearance of
fundal varices [27].

In this work, the grade of varices in carvedilol
group between baseline and the end of the study
was not significantly different. This result was
inconsistent with Bhardwaj, et al. who
demonstrated that carvedilol is effective and safe
in delaying the progression of small esophageal
varices to large varices in cirrhotic normotensive
patients with small esophageal varices [28].
Recently Villanueva et al. showed that carvedilol
is associated with a decreased risk of
decompensating events and improved survival in
cirrhotic patients and portal hypertension [29].

Carvedilol has a dual action in reducing portal
pressure and arterial hypertension and has a
greater effect in the primary prophylaxis of
oesophageal variceal haemorrhage in cirrhosis
with systemic arterial hypertension.

This study was limited as the hepatic venous
pressure was not measured, as this invasive
procedure is not routinely carried out, especially
on the relatively large number of patients
included in the study. Also, the time of follow up
was only one year and there was insufficient
diversity of cirrhosis etiology.

List of abbreviations:
EBL.: endoscopic band ligation
EVB: Esophageal variceal bleeding

EVL: endoscopic variceal ligation

NASH: non-alcoholic steatohepatitis

NAFLD: non-alcoholic fatty liver disease
TIPS: transjugular intrahepatic portosystemic
shunt

COPD: chronic obstructive pulmonary disease
IQR: interquartile range

RR: Relative risk

ACE: angiotensin converting enzyme

ALT: alanine aminotransverase

HVPG: hepatic venous pressure gradient
MAP: mean arterial pressure

HR: heart rate

PHG: portal hypertensive gastropathy
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HIGHLIGHTS

e Carvedilol is nonselective beta blocker used
in primary prophylaxis of variceal bleeding in
cirrhotic patients.

e Carvedilol has reduced portal pressure.

e Also it is used in high doses to control high
arterial blood pressure.
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