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INTRODUCTION

	 Liver cirrhosis is a worldwide problem found in 
all social layers, races, age groups and both genders.1 
It is the 10th leading cause of death in United States.2 
It is also a common cause of death in Pakistan and 
frequent cause of admission in our hospitals.3 Chronic 
liver disease is the common cause of morbidity and 
mortality in our community. This increase in morbidity 
and mortality is due to various complications.4 Among 
these complications esophageal variceal bleed is the 
most serious but preventable one.5 Its mortality within 
6 weeks is in the order of 11-20%. Esophageal varices 
are present in 40%-60% of cirrhotic patients.6 These 

develop at a rate of 5-10% per year and about 25-30% 
will bleed which is associated with a very poor outcome 
causing death at a rate of 40% at 6 weeks and 70% at 
1 year.7,8 Primary prophylaxis is therefore considered 
mandatory in patients with cirrhosis and esophageal 
varices. Esophageal variceal bleeding occurs only 
when there is a clinically significant portal hypertension, 
defined as hepatic vein pressure gradient (HVPG) >12 
mmHg.9-10

	 In order to prevent esophageal variceal bleed, 
various therapeutic modalities are used which include 
beta-blockers and endoscopic banding.11 Compared to 
banding, beta blockers are cheap, easy to administer 
and noninvasive.12 Portal pressure depends on blood 
inflow and on resistance in the portal system. Therefore 
portal pressure can be lowered by either reducing portal 
blood flow using splanchnic vasoconstrictors (Non-se-
lective β-blockers), or reducing resistance in the portal 
system by using vasodilators. Among beta-blockers, 
propranolol which is a non selective beta blocker is 
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ABSTRACT

Objective: To compare the efficacy of carvedilol versus propranolol for prevention of bleed in esophageal varices in 
cirrhotic patients.

Material and Methods: Randomized controlled trial was conducted at Medicine Department Post Graduate Medical 
Institute, Lady Reading Hospital, Peshawar from August 2012 to August 2013. Sample size was taken as 176. Patients 
were randomized in two groups by opaque sealed envelope method after fulfilling Inclusion Criteria. Patients in group 
"A" were given Carvedilol (6.25 mg/day) while patients in group "B" were given propranolol (20 mg twice daily). All 
patients were followed up till the end of 3rd month to determine the efficacy of the drug. Drug was considered effective 
if there was no variceal bleed till 3 months follow up after start of the drug. Chi square test was applied and P-value of 
≤0.05 was considered as significant.

Results: Of 176 patients, 88 were in group A and 88 were in group B. One hundred and six (60.2%) were male and 70 
(39.8%) were females. Mean age of the whole sample was 49.68 years ± 7.912 SD, with age range from 35 to 60 years. 
In carvedilol group the drug was effective in 75/88 patients (85.2%) and the proportion of variceal bleed was 14.8 % 
(13 patients). In propranolol group, the drug was effective in 64/88 patients (72.7%). The efficacy of carvedilol therapy 
(success rate 85.2%) in term of preventing the variceal bleeding was greater than propranolol therapy (success rate 
72.7%) and this difference in efficacy was statically significant with p-value <0.042.

Conclusion: Carvedilol is significantly more effective than propranolol in the prevention of variceal bleeding in cirrhotic 
patients with esophageal varices.
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most commonly used. It has demonstrated reduction 
in risk of esophageal variceal bleed from 30% to 14% 
when compared to placebo.13 Blockade of β2 recep-
tors located in the splanchnic (mesenteric) vascular 
bed results in vasoconstriction and reduction in portal 
blood inflow. That is why non-selective beta-blockers 
are the recommended first-line therapy for the primary 
prophylaxis of variceal hemorrhage in cirrhotic patients 
with varices at high risk for bleeding.14

	 The intrahepatic vascular resistance is another 
factor for the development of portal hypertension and 
then leading to esophageal varices and subsequent 
bleeding in cirrhotic. It is estimated that up to 40% of 
this intrahepatic vascular resistance is functionally 
reversible.15 It pharmacologically represents another 
major site to modulate portal hypertension. This intra 
hepatic vascular resistance can be decreased by 
blocking both alpha-1 and beta receptors.16 Such 
a therapeutic agent is carvedilol.16 Carvedilol is a 
non-selective beta-blocker that combines both va-
sodilator and vasoconstrictor effects, with intrinsic 
alpha-one adrenergic activity, whose haemodynamic 
effects mimic those of the combination therapy with 
beta-blocker plus prazosin. In one international study, 
carvedilol has demonstrated 10% vs. 23% bleed from 
varices when compared to endoscopic band ligation.17 
A randomized controlled trial has compared propran-
olol with endoscopic band ligation with bleed rates 
of 22% vs. 24% respectively in cirrhotic patients.18 
Another randomized controlled prospective study has 
shown lower rates of esophageal variceal bleed by 
endoscopic band ligation 5.1% vs. 25% when com-
pared to propranolol.19 Due to its unique mechanism 
of action carvedilol is considered an ideal therapy for 
the prevention of variceal bleeding. It is two to four 
times more potent than propranolol as a β-receptor 
blocking drug.20-21-22 The current study also evaluated 
the role of carvedilol in patients with varices and to 
answer the question whether it was more effective than 
propranolol.

	 As there is scarcity of international and local pub-
lished literatures in comparing these two drugs side by 
side in the prevention of bleed from varices in cirrhotic 
patients, the aim of this study is to compare the clinical 
efficacy of carvedilol versus propranolol for the preven-
tion of esophageal variceal bleed in cirrhotic patients 
in our local population. Propranolol which has shown 
lesser or equivocal efficacy to endoscopic banding has 
been in use since long. Comparing these two drugs will 
enable us whether any change in drug therapy can bring 
any revolution while dealing with esophageal varices. 
It will also provide a baseline work for further research 
on this issue.

MATERIAL AND METHODS

	 This randomized controlled trial was conducted 
in the Department of Medicine, Post Graduate Medical 
Institute, Lady Reading Hospital, Peshawar from August 
2012 to August 2013. Sample size was 88 patients in 
each group, using 10% proportion of variceal bleed 
in carvedilol17, 24% in propranolol18, 95% confidence 
level and 80% margin of error under WHO software for 
sample size determination. Sampling technique was 
non-probability consecutive sampling. Esophageal 
varices were diagnosed on endoscopy which is the 
gold standard test and varices were classified as small 
(<5mm minimally elevated vein above esophageal 
mucosal surface), medium(tortuous vein occupying 
less than 1/3 of esophageal lumen) and large(>5mm, 
occupying more than 1/3 of esophageal lumen). All 
cirrhotic patients who had proven esophageal varices 
on endoscopy with age range 18-60 years regardless 
of gender were included in the study, while patients al-
ready receiving beta-blockers or nitrates for prophylaxis 
of variceal bleed, presence of malignancy, presence 
of obstructive airway disease, presence of bleeding 
varices, high grade varices or varices with red wale 
marks and patients with history of bleeding disorders 
were excluded. Patients with high grade varices and/or 
varices with red wale marks were immediately consid-
ered for prophylactic banding and therefore were not 
included in the study.

	 The study was conducted after approval from 
hospital ethical committee. Patients were admitted in 
the medical wards via OPD and emergency department. 
Patients meeting the inclusion criteria were enrolled in 
the study after informed written consent. Detailed history 
and physical examination was undertaken. All patients 
underwent upper gastrointestinal endoscopy for the 
presence of esophageal varices.

	 Patients were randomly allocated in two groups 
by opaque sealed envelope method. Patients in group 
"A" were given carvedilol (6.25mg/day) while patients 
in group "B" were given propranolol (20mg twice daily). 
They were discharged from the hospital after being 
taught how to use the drugs. They were also educated 
about variceal bleed as appearance of frank blood in 
vomitus or blackish discoloration of stool. All patients 
were followed up till the end of 3rd month from the start 
of therapy and repeat endoscopy was done to confirm 
bleed from esophageal varices to determine the efficacy 
of the drug. All the baseline and follow up endoscopic 
examinations were done by single experienced gastro-
enterologist.

	 All the above mentioned information including 
name, age, gender and address were recorded in a 
pre designed proforma. Strict exclusion criteria were 
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followed to control confounders and bias in the study 
results. Data were analyzed by statistical package for 
social sciences SPSS version 15. Numerical variables 
like age were presented as Mean ± standard devi-
ation. Categorical variables like gender and efficacy 
were presented as frequencies and percentages. Chi 
square test was used to compare the efficacy in two 
groups (carvedilol vs. propranolol). P-value of ≤0.05 
was considered as significant. Efficacy in both groups 
was also stratified among age and gender to see the 
effect modifiers. All results were presented in the form 
of tables.

RESULTS

	 Various characteristics of patients included in the 
study are illustrated in the Table 1 and 2. The cause of 
portal hypertension was liver cirrhosis. The most com-
mon cause of liver cirrhosis was chronic viral hepatitis. 
Chronic hepatitis B, chronic hepatitis C and both chronic 
hepatitis B and C were found as cause in 67, 87 and 5 
patients respectively. In 17 patients the cause of liver 
cirrhosis was non B and C hepatitis.

	 Out of 176 study participants the pharmacother-
apy was effective in the prevention of variceal bleeding 
in 139 patients (Success rate 79.0%). The proportion 
of variceal bleed in whole sample was 21.0% (37 
patients). In group A (carvedilol group) the drug was 
effective in preventing the variceal bleeding in 75/88 
patients (85.2%) and the proportion of variceal bleed 
was 14.8% (13 patients). In group B (propranolol 
group) the drug was effective in 64/88 patients (72.7%) 

while variceal bleeding was observed in 24 patients 
(27.3%). To compare the effectiveness of the con-
ventional (propranolol) and experimental (carvedilol) 
therapy in the two groups, chi-square was applied. The 
efficacy of carvedilol therapy (success rate 85.2%) in 
term of preventing the variceal bleeding was greater 
than propranolol therapy (success rate 72.7%) and 
this difference in efficacy was significant with p-value 
<0.042 (Table 3). The effectiveness of the conventional 
and experimental therapy in both groups was also 
stratified among age, gender and to see the effect 
modifications. Gender-wise the proportion of variceal 
bleed was more in males (25.5%) than females (14.3%) 
but this difference was statistically not significant with 
p-value of 0.075 (Table 3).

	 When the effectiveness of therapy was stratified 
against different age groups, the drugs were more ef-
fective in younger age groups than older patients and 
the proportion of variceal haemorrhage was observed 
more in older patients as compared to younger patients, 
this difference was statistically significant with p-vale of 
less than 0.05 (Table 4). Thus the results of this study 
showed that in patients of liver cirrhosis with esophageal 
varices, carvedilol is significantly more effective than 
propranolol for the prevention of variceal bleed (p- value 
0.042).

DISCUSSION

	 The results of this study showed that long-term 
administration of carvedilol significantly reduces variceal 
bleeding when compared to propranolol by reducing 
the portal pressure in cirrhotic patients with esophageal 
varices. In our study carvedilol was more significantly 
effective in preventing the variceal bleeding (response 
rate 85.2%) and the proportion of variceal bleed was 
only 14.8%. While in propranolol group the response 
rate was 72.7% and variceal bleeding was observed in 
24 patients (27.3%) (P-value 0.042).

Table 1: Gender wise distribution of patients in 
two groups

Gender Group  A Group  B Total 
Male 57 (53.8%) 49 (46.2%) 106 (100%)

Female 31 (44.3%) 39 (55.7%) 70 (100%)

Total 88 (100%) 88 (100%) 176

Table 2: Age wise distribution of patients in two groups

Group Gender Maximum age Minimum age Mean age Std. Deviation
Group  A Male 60 39 49.46 7.268

Female 58 41 49.03 7.250

Both Gender 60 39 49.31 7.223

Group B Male 60 36 52.47 8.500

Female 56 35 47.03 7.744

Both Gender 60 35 50.06 8.371

Total Male 60 36 50.85 7.968

Female 58 35 47.91 7.543

Both Gender 60 35 49.68 7.912
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	 Although to our knowledge there is no local 
data on this subject, carvedilol has been compared 
to propranolol in several international clinical trials.23-5 
In most of these studies the criteria for determining 
the efficacy was a reduction in Hepatic Vein Pressure 
Gradient (HVPG) at least below 12mmHg. Clinical trials 
evaluating the acute hemodynamic effects of carvedilol 
at a dose of 25mg on portal pressure reported a reduc-
tion in HVPG by 17-27% from baseline measurements. 
However in these studies the incidence of systemic 
hypotension was significantly higher in the carvedilol 
group.23-24

	 Similarly the hemodynamic effects of chronic 
administration of carvedilol have been reported in sev-
eral trials using variable dosages between 12.5 and 50 
mg/day.25-8 Among these trials Banares et al, reported 
the longest follow-up trial of 12 weeks in 51 cirrhotic 
patients (26/carvidelol, 25/propranolol).26 The carvedilol 

doses were administrated at 12.5-50mg (mean 31 ± 4 
mg/d) starting at 6.25 mg and titrated up every 4 days 
according to blood pressure and heart rate. Chronic 
carvedilol administration resulted in 58% hemodynamic 
response rate compared to 23% response rate in the 
propranolol group.

	 Response rates for both drugs are quite lower 
than our reported success rate for carvedilol and pro-
pranolol. This difference in response rate may attributed 
to several reasons including number and selection 
criteria for patients, different methodology, differences 
in the doses of two drugs and determining the success 
rate in term of reduction in HVPG rather than subtle 
or over bleeding from esophageal varices as was the 
criteria of efficacy in our study.

	 Banares et al used much higher dosages than 
ours. However higher doses are associated with much 
more side effects and noncompliance as compared to 

Table 3: Subgroup analysis of effectiveness of the therapy in two groups according to the gender

Gender Group Total P-value
Group A Group B Group A & B 0.260

Male Effectiveness Yes 45 34 79

78.9% 69.4% 74.5%

12 15 27

21.1% 30.6% 25.5%

Total 57 49 106

100.0% 100.0% 100.0%

Female Effectiveness Yes 30 30 60 0.032

96.8% 79.5% 87.1%

No 1 9 10

3.2% 20.5% 12.9%

Total 31 39 70

100.0% 100.0% 100.0%

Table 4: Subgroup analysis of effectiveness of the therapy in two groups according to the age group

Group Age group Effectiveness Total P-value
Yes No 0.124

Group A 30-40 11 (14.66%) 1 (7.69%) 12 (13.63%)

41-50 45 (60.0%) 7 (53.8%) 52 (59.09%)

51-60 19 (25.0%) 5 (38.46%) 24 (27.27%)

Total 75 (100.0%) 13 (100.0%) 88 (100.0%)

Group B 30-40 8(11.42%) 0(0.0%) 8(9.09%) P-value
41-50 35(50.0%) 5(27.77%) 40(45.45%) 0.5

51-60 27(38.57%) 13(72.22%) 40(45.45%)

Total 70(100.0%) 18(100.0%) 88(100.0%)
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lower doses. It is doubtful whether such high doses 
are required, because it has been demonstrated in two 
previous studies that a lower fixed dose can result in 
a similar magnitude of portal pressure reduction with 
minimal side-effects. Both these trials have also reported 
the efficacy of carvedilol in term of reduction in HVPG 
by 23-43% from baseline measurements.

CONCLUSION

	 The success rate of carvedilol was significantly 
higher than propranolol in term of prevention of bleeding 
from esophageal varices. The proportion of bleeding 
from varices was significantly greater in conventional 
propranolol group than carvedilol group.

LIMITATION

	 The findings in our study and the earlier ob-
servation that carvedilol appears to have superior 
portal hypotensive effects to propranolol, suggest that 
carvedilol should be assessed in large randomized 
controlled trials for the primary prevention of variceal 
haemorrhage.
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