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INTRODUCTION 

Portal hypertension in liver cirrhosis results from the 

anatomical changes and the development of contractile 

element in the liver vascular bed secondary to progressive 

hepatic fibrosis and formation of regenerative nodules.1-2 

The prevalence of esophageal varices in patients with 

compensated liver disease is approximately 30%, 

whereas their prevalence in decompensated patients is 

higher at 60%. The incidence of new esophageal varices 

ranges from 5% to 10% per year in published series.3-5 

The risk of death from a bleeding episode has declined 
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considerably over the last 20 years, mostly as a result of 

new effective treatments. However, the reported mortality 

rate, ranging from 12% to 44%, is still appreciable.6-7 

Primary prevention of variceal hemorrhage remains an 

important and much-debated topic in the management of 

esophageal varices.8 

 EVL was recommended in the UK guidelines as the 

treatment of choice for acute oesophageal varies bleed, 

whereas some experts still favor using vasoactive drugs 

as first-line therapy.9 

Beta blockers also prevent rebleeding and are used in 

secondary prophylaxis, eventually in combination with 

EVL.10 Carvedilol has greater portal hypotensive effect 

than propranolol in patients with cirrhosis.11 Carvedilol is 

a promising alternative to propranolol, waiting to gain 

popularity in the treatment of portal hypertension.12 

Nitrates (isosorbide dinitrate and, most commonly, 

isosorbide mononitrate [ISMN]) have also been shown to 

reduce portal pressure by selective venodilation in the 

splanchnic circulation, via promoting reflex splanchnic 

vasoconstriction as a response to reduced mean arterial 

and cardiac filling pressures, and also by reducing 

intrahepatic resistance.13,14  

Combined β-adrenergic blocker and 5-isosorbide 

mononitrate (BB + ISMN) was more effective than BBs 

alone in the prevention of esophageal variceal 

rebleeding.15,16 It is still unknown whether drug therapy is 

superior to EBL for preventing variceal rebleeding. 

Several randomized controlled trials have shown different 

results.17-20 

METHODS 

The study was conducted in the KPS. P.G. Institute of 

Medicine, L.L.R. and Associated Hospitals, GSVM 

Medical College, Kanpur, from December 2014-

November 2016. Those who attended emergency/outdoor 

and indoor clinic in the Department of Medicine of LLR. 

Hospital, GSVM, Medical College, Kanpur.  

The patients aged of 16-75 years old either sex was 

enrolled. Those who were satisfied with inclusion criteria 

are selected as candidates for primary prevention of 

variceal bleed according to standard guidelines (AASLD, 

ACG, AGA, ASGE, WGO).21  

The aim of the study was role of endoscopic variceal 

ligation and beta blocker (Carvidilol) plus nitrate for the 

primary prevention of variceal bleeding and comparison 

between them.  

Detailed history of each patients was taken in details 

under following headings; age at onset of symptoms, time 

since diagnosis of portal hypertension, any precipitating 

factors, previous treatment (medical and/or surgical) and 

current medications if any. 

Inclusion Criteria  

• Patients with cirrhosis of liver without any past 

history of upper (or) lower gastro-intestinal bleed 

were included in the study. Diagnosis of cirrhosis 

based on a combination of history, clinical findings, 

impaired liver function tests, deranged coagulation 

profile and abdominal ultrasound 

• Patients with clinical, analytical, ultrasonographic 

and pathological data compatible with cirrhosis and 

portal hypertension with esophageal varices without 

previous variceal bleeding 

• Patients with endoscopic evidence of medium and 

large varices and patient with small varices with red 

wale signs, haematocystic spots, diffuse erythema, 

bluish colour, cherry red spots, or white - nipple 

spots. 

Exclusion Criteria  

• Pregnancy or lactation  

• Advanced liver disease as indicated by (Child Pugh 

Score > 11)22 

• Multinodular hepatocellular carcinoma or single 

hepatocellular carcinoma > 5 cm 

• Previous porto-systemic shunts  

• Concomitant gastrointestinal bleeding from sources / 

causes other than gastro-esophageal varices e.g. 

peptic ulcer, coagulation disorders etc.  

• History of severe cardiovascular disease including 

acute myocardial infarction, atrio-ventricular block, 

heart failure, chronic peripheral ischemia, severe 

bradycardia, Sick sinus syndrome, shock or mean 

arterial pressure <55mmHg 

• Patients of COPD / bronchial asthma  

• Patients of renal failure (Serum creatinine > 2mg/dl) 

• Diabetes mellitus  

• Hypertension (BP≥140/90mmHg) 

• Severe cardio-respiratory illness, sepsis or other 

debilitating illness. 

• A known hypersensitivity to drug 

• Chronic renal failure 

• Age < 16 years >75 years. 

Total number of 200 patients were randomly assigned 

into two treatment groups of EVL, and beta-blocker 

(carvedilol) plus Isosorbide mononitrate group with use 

of opaque, sealed envelopes that contained a treatment 

assignment derived from computer generated random 

numbers. 

In the banded group/arm ligation was performed with the 

use of commercial devices - a multiband ligating device. 

Each varix was ligated at least once. Up to six bands per 

session were placed within the lower esophagus. 

Following randomization patients underwent EVL every 



Yadav AKS et al. Int J Adv Med. 2017 Aug;4(4):1053-1058 

                                                        International Journal of Advances in Medicine | July-August 2017 | Vol 4 | Issue 4    Page 1055 

two weeks until eradication. EVL was performed as soon 

as possible following randomization, excluding the day of 

randomization. 

In the beta-blocker (Carvedilol) plus isosorbide 

mononitrate group beta-blocker (Carvedilol) was given 

orally at an initial dose of 3.125 mg twice daily, 

increasing 6.25 mg till there was a 25% reduction of the 

basal heart rate or heart rate of 55 per minute was reached 

or a BP of 90/60 mmHg was attained. Along with beta-

blocker (carvedilol), oral isosorbide mononitrate was 

started immediately thereafter. Over the course of one 

week, the dose was progressively increased from 20 mg 

once a day at bedtime to 40 mg twice a day, unless side 

effects such as headache or hypotension (systolic blood 

pressure of less than 85 mm Hg) appeared, in which case 

we gave the maximal dose tolerated. 

 The initial follow-up was scheduled at 1-week intervals 

till the doses of the drugs in respective treatment groups 

were stabilized. There after the follow-up were scheduled 

at every 6 weeks and then at 3 monthly intervals till a 

follow-up period of 1 year. Full biochemical and 

hematological profile was obtained every three months, 

Doppler ultrasonography and UGI endoscopy was 

performed every 6 months and full clinical examination 

was performed every 3 months. Compliance to treatment 

was assessed through direct questioning and collateral 

history from relatives. Where appropriate, continued 

alcohol consumption was assessed by direct questioning. 

Patients who were lost to follow up were censored. After 

recruitment patients were followed up till they reached 

primary end point (bleeding, complications, death) or till 

a period of 1 year. 

Data was collected in a pretested and predesigned 

working proforma both at randomization and at follow 

up. 

The primary end point for patients under primary 

prevention was the first variceal bleed, defined as 

hematemesis and/or melaena with endoscopic evidence of 

variceal bleeding or stigmata of recent hemorrhage and at 

least a 2 g/dL reduction in hemoglobin within 24 hours of 

admission. Patients who attained the primary end point 

were excluded from study. 

Baseline parametric data were expressed as the mean ± 

standard deviation, and any differences in the groups 

were analyzed using an unpaired Student t test with 

Welch’s correction. Differences in parametric data over 

time were analyzed using the paired sample t test. 

Nonparametric data were analyzed using the Fisher’s 

exact test. A p value < 0.05 was taken as statistically 

significant. 

RESULTS 

A total of 200 patients were randomized to take part in 

the study. The patients who underwent Endoscopic 

Variceal Ligation were 120 and 80 patients were put on 

beta-blocker (carvedilol) plus Isosorbide Mononitrate 

combination therapy for the primary prevention of 

variceal bleeding.  

Maximum numbers of patients belong to age group 46-60 

years and minimum age group were 16-30 years in both 

groups.  

The number of male participants in the Endoscopic 

variceal ligation (EVL) group and beta-blocker 

(Carvedilol) + Isosorbide mononitrate group were 92 and 

60 respectively. Similarly, the number of female 

participants in EVL and beta-blocker (carvedilol) + 

Isosorbide mononitrate group were 28 and 20 

respectively.  

Table 1: Etiological distribution. 

Etiology 

Treatment given 

Total EVL 

(120) 

Beta-blocker 

(carvedilol) + 

Isosorbide 

mononitratate 

(80) 

EHPVO 10 (8.3%) 3 (3.75%) 13 (6.50%) 

PVT  8 (6.66%) 7 (8.75%) 15 (7.50%) 

Cirrhosis  102 (85%) 70 (87.5%) 172 (86.00) 

Total  120 80 200 

 

Out of 200 patients, cause of portal hypertension was 

Cirrhosis in 172 (86.00%) patients, portal vein 

thrombosis in 15 (7.50%) patients and extra hepatic 

portal vein obstruction in 13 (6.50%) patients the 

distribution among treatment groups. 

173 patients of cirrhosis were included in the study out of 

which 63 (36.41 %) were of Child Pugh-Class A, 110 

(63.58%) of class B. The distribution of these patients in 

the two treatment groups. 

The difference was found significant (x2 cal 25.436, P 

value <0.05). The treatment plan with beta-blocker 

(carvedilol) plus Isosorbide Mononitrate was better than 

EVL. 

Table 2: Demographic and clinical profile. 

 

Variables EVL (120)  

Beta-blocker 

(carvedilol) + 

Isosorbide 

mononitrate (80) 

Sex ratio 
Male: 92 

Female: 28 

Male: 58  

Female: 22 

Haematocrit (%) 34.91±5.41 23.22±3.14 

S. Albumin (mg%) 3.07±1.02 1.88±0.48 

S. Bilirubin (mg%) 1.84±1.16 0.93±0.64 

Prothrombin time 17.6±5.11 11.64±3.08 
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Table 3: Bleeding in the treatment groups during 

follow up period of one year. 

Bleeding  

 Treatment given  

Total (200) EVL  

(120) 

Beta-blocker 

(carvedilol) + 

Isosorbide 

mononitrate 

(80)  

Present  72 (60%) 19 (23.75%) 91 (45.50%) 

 Absent 48 (40%) 61 (76.25%) 109 (54.50%) 

During follow up period of 1 year 26 (21.66%) patients 

of EVL group expired due to bleeding and other 

complication and in the beta-blocker (carvedilol) plus 

Isosorbide mononitrate group 10 (12.5%) patients expired 

due to bleeding and other complications (hepatic 

encephalopathy, hepato-renal syndrome, infections). The 

reduction in mortality was statistically not significant (x2 

cal 2.732 p value >0.05).  

Infection occurred in 26 (21.16%) patients of EVL group 

and 5 (6.25%) patients in combination therapy with beta-

blocker (carvedilol) plus isosorbide mononitrate group. 

Table 4: Adverse effects in the treatment groups. 

Adverse 

effects 

Treatment given Total 

EVL 

120 

Beta-blocker 

(Carvedilol) + 

Isosorbide 

mononitrate (80) 

200 

Present 104 (86.66%) 31 (38.75%) 135 (67.50%) 

Absent 16 (13.33%) 49 (61.25%) 65 (32.50) 

Adverse effects of therapy were present in 104 (86.66%) 

patients out of 120 patients treated with EVL and 31 

(38.75%) out of 80 patients treated with beta-blocker 

(carvedilol) plus isosorbide mononitrate. The adverse 

effect was statistically significantly lower among beta-

blocker (carvedilol) plus isosorbide mononitrate group. 

(x2 cal 100.71 P value <0.05). 

DISCUSSION 

The mean age of the study population in Endoscopic 

Variceal ligation was 48.0±0.04 while that in beta-

blocker (Carvedilol) plus Isosorbide mononitrate group 

was 47.38±10.01.  

Bleeding in the present study was found in 23.75% 

patients of Carvedilol plus Isosorbide mononitrate group 

and 60% patients of EVL Group. Statistically highly 

significant (P value <0.05). 

In comparison with BB + ISMN with EVL in prophylaxis 

of esophageal variceal bleeding, there was no significant 

difference in the rate of rebleeding (relative risk (RR), 

0.79; 95% CI: 0.62-1.00; P = 0.05 .23 

Till date there is no trial for comparison of Endoscopic 

Variceal Ligation with carvedilol (NSBB) plus isosorbide 

mononitrate but study by Wang HM et al, for comparison 

of Endoscopic Variceal Ligation with nadolol (NSBB) 

plus isosorbide mononitrate found that bleeding in EVL 

group (10%), nadolol plus isosorbide mononitrate 

(19%).24 

Cumulative risk of variceal bleeding was 18% in the 

nadolol group and 7.5% in the combined beta- blocker 

(nadolol) plus isosorbide mononitrate treatment group 

(95% CI for difference 1-25%). The risk of having a first 

cirrhosis-associated variceal bleed is lowered by about 

50% by beta-blockers.25 Comparing EVL with beta-

blockers plus isosorbide mononitrate for secondary 

prevention, there was no effect on either gastrointestinal 

bleeding [RR 0.95 (95% CI 0.65 to 1.40)] or variceal 

bleeding [RR 0.89 (95% CI 0.53 to 1.49)].26 

Mortality in the present study among Carvedilol plus 

isosorbide mononitrate (12.5%) was lower than the EVL 

group (21.66%). In comparison with BB + ISMN with 

EVL in prophylaxis of esophageal variceal the Bleeding-

related mortality was (RR, 0.76; 95% CI: 0.31-1.42; P = 

0.40), overall mortality (RR, 0.81; 95% CI: 0.61-1.08; P 

= 0.15) and complications were (RR, 1.26; 95% CI: 0.93-

1.70; P = 0.13).23 

All used β-blockers plus ISMN. Variceal rebleeding 

decreased with combined therapy (P <0.01) but 

rebleeding from oesophageal ulcers increased (P = 0.01). 

Overall, there was a trend towards lower rebleeding (RR 

= 0.76, 95% CI = 0.58-1.00) without effect on mortality 

(RR = 1.24, 95% CI = 0.90-1.70).27 

The risk for all-cause deaths in the EVL group was 

significantly higher than in the medical group [RR 1.25 

(95% CI 1.01 to 1.55)]; however, the rate of bleeding 

related deaths was unaffected [RR 1.16 (95% CI 0.68 to 

1.97)].26 In the present study subjects, who had 

decompensated cirrhosis with Child Pugh Score >12 were 

excluded to avoid higher mortality in the treatment 

groups.  

In the present study Child Pugh Class, A, (37.57%) and 

Child Pugh Class B (62.43%). 

In the present study, adverse effects among the beta-

blocker (carvedilol) plus isosorbide mononitrate 

(38.75%) was lower than the EVL group (86.66%). 

Adverse effects were Headache (10), Dizziness (7), 

Hypotension (6), Nausea and vomiting (2) Fatigue (1) 

Weakness (1) Flushing (1) and Shortness of breath (1) 

CONCLUSION 

Endoscopic Variceal Ligation is purely mechanical 

method of obliterating varices and does not affect 

underlying pathophysiology (increased portal venous 

pressure). 
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Majority of the patients were males 76.66% in EVL 

group and 75% in beta-blocker (carvedilol) plus 

isosorbide mononitrate group). Bleeding in combination 

drug therapy with beta-blocker (carvedilol) plus 

isosorbide mononitrate was significantly lower (23.75%) 

than patients of EVL (60%). Reduction in bleeding was 

statistically highly significant (p value < 0.05). Mortality 

among patients receiving beta-blocker (carvedilol) was 

lower (15.31%) and combination therapy with beta-

blocker (carvedilol) plus isosorbide mononitrate was 

(12.5%) than EVL (21.66%) Reduction in mortality was 

statistically not significant (p value > 0.05).  

Combination therapy with beta-blocker (carvedilol) plus 

isosorbide mononitrate has been found to be better 

treatment modality compared to endoscopic variceal 

ligation in primary prevention of variceal bleeding, 

mortality, infections and adverse effects. This 

noninvasive modality is promising therapy in primary 

prevention of variceal bleeding.  

The present study was conceived with idea that 

combination drug therapy with beta-blocker (carvedilol) 

plus isosorbide mononitrate is better mode of treatment 

for primary prevention of variceal bleeding than 

endoscopic variceal band ligation. 
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