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BACKGROUND 

The evidence concerning the use of Isosorbide-Mononitrate (IsMn) for esophageal 

varices is equivocal.  

METHODS 

Systematic review with meta-analyses of randomized trials on IsMn alone or with beta-

blockers or endoscopic therapy for esophageal varices. Electronic and manual 

searches were combined. Randomized trials on primary and secondary prevention 

were included. The primary outcome measure was mortality. Intention-to-treat random 

effects meta-analyses were performed. The robustness of the results were assessed in 

trial sequential analyses. 

RESULTS 

Ten randomized trials on primary and 17 on secondary prevention were included. 

Evidence of bias was identified. No apparent effect of IsMn on mortality compared with 

placebo or beta-blockers or IsMn plus beta-blockers versus beta-blockers was 

identified. Compared with endoscopic therapy, IsMn plus beta-blockers had no 

apparent effect on bleeding, but did seem to reduce mortality in secondary (RR 0.73, 

95% CI 0.59-0.89), but not in primary prevention. The effect of IsMn plus beta-blockers 

on mortality in secondary prevention was not confirmed in trial sequential analysis. 

CONCLUSIONS 

IsMn used alone or in combination with beta blockers does not seem to offer any 

reduction in bleeding in the primary or secondary prevention of esophageal varices. 

Compared to endoscopic therapy, there may be a survival advantage to using IsMn 

and beta-blockers, but additional large multicentre trials are needed to verify this 

finding. 
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The prevalence of esophageal varices is about 50% among patients who are 

diagnosed as having cirrhosis of the liver and at least two thirds of patients with 

cirrhosis will develop esophageal or gastric varices.1 The risk of bleeding once the 

varices are developed, depends on the severity of the liver disease assessed by the 

Child-Pugh class, the variceal size, severity of red color signs, and the portal 

pressure.2,3 Without treatment, about one third of patients with esophageal varices will 

experience their first bleeding episode within two years after the diagnosis is made. 

The subsequent risk of rebleeding after one year is about 65% if treatment is not 

initiated. Treatment with non-selective beta-blockers or endoscopic therapy reduces 

the risk of bleeding considerably.4,5 Still, the prognosis remains poor. About 50% of 

patients are non-responders to beta-blockers or cannot continue treatment due to 

adverse effects.6 A meta-analysis of randomized trials on patients with esophageal 

varices and no history of bleeding have found overall mortality rates of about 34% after 

banding ligation and 27% after beta-blockers.7 Although both interventions appear to 

reduce mortality compared with no treatment, the mortality rates suggest that 

additional therapeutic options should be assessed. Isosorbide-mononitrate (IsMn) has 

been suggested used alone or combined with beta-blockers.5 However, one 

randomized trial found that IsMn increased the risk of bleeding compared with 

placebo.8 Other randomized trials on IsMn versus beta-blockers or IsMn plus beta-

blockers versus beta-blockers or endoscopic therapy have reached equivocal 

results.9,10 Recent meta-analyses including between four and 25 randomized trials 

have found that the combination of endoscopic and pharmacological therapy with beta-

blockers alone or combined with IsMn may be more effective in reducing the risk of 

rebleeding than either therapeutic option used alone.11-13 No clear effect on mortality 

was identified. The meta-analyses also found considerable inter-trial heterogeneity and 
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some evidence of bias. Accordingly, we performed a systematic review of randomized 

trials to evaluate the strength of the evidence on IsMn alone or in combination with 

beta blockers or endoscopic therapy for the primary or secondary prevention of 

bleeding in patients with esophageal varices. 

 

METHODS  

The objective of the present review was to assess the effects of IsMn for patients with 

esophageal varices and no previous bleeding (primary prevention) or previous variceal 

bleeding (secondary prevention). Randomized trials were included irrespective of 

publication status or language. The treatment comparisons assessed included IsMn 

alone or with beta-blockers versus placebo, no intervention, beta-blockers, endoscopic 

therapy (banding ligation or sclerotherapy), transjugular intrahepatic portosystemic 

shunts (TIPS), or the combination of IsMn plus beta-blockers and endoscopic therapy. 

The primary outcome measure was mortality. Secondary outcomes included upper 

gastrointestinal bleeding, variceal bleeding, bleeding-related mortality, and adverse 

events. The review is based on a protocol published in the Cochrane Library. 

 

Eligible trials were identified through searches in The Cochrane Hepato-Biliary Group 

Controlled Trials Register, The Cochrane Library, MEDLINE via PubMed and 

SilverPlatter, EMBASE, and Science Citation Index Expanded . The last search update 

was January 2010. The searches were performed with help from the Cochrane 

Hepato-Biliary Group, Denmark and included the terms ‘isosorbide-mononitrate’ and 

‘varices’, combined with a search strategy developed for the identification of 

randomized trials 

(http://www.mrw.interscience.wiley.com/cochrane/cochrane_clsysrev_crglist_fs.html). 

Deleted: -

Page 4 of 64Alimentary Pharmacology & Therapeutic

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

5 

Manual searches including scanning of reference lists in relevant papers, conference 

proceedings, correspondence with experts, and online trial registers through 

controlled-trials.com were also performed. Two authors (LG and AK) searched for 

eligible trials and extracted data. The primary authors of the included trials were 

contacted for additional information if data were not included in the published trial 

reports.  

 

Methodological quality.  

Based on previous evidence the primary assessment of bias control focused on 

randomization methods (allocation sequence generation and allocation 

concealment).14,15 The allocation sequence generation was classified as adequate if 

based on computer generated random numbers, a table of random numbers, or 

similar. The allocation concealment was classified as adequate if patients were 

randomized through a central independent unit, serially numbered indistinguishable 

drug containers or bottles, serially numbered opaque sealed envelopes, or similar. 

Additional measures of bias control included blinding (whether the trial was double or 

single blind, whether patients, outcome assessors or other persons involved in the trial 

were blinded, and whether the effect of blinding was assessed), handling of missing 

outcome data, reporting of outcome measures (reporting bias), and other apparent 

biases including sample size calculations and whether the preset sample size was 

reached. The risk of reporting bias was assessed through comparisons between trial 

protocols, abstracts, and full paper articles.  
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Statistical analysis.  

All analyses were performed in RevMan version 5 (The Nordic Cochrane Centre, 

Copenhagen, Denmark) and STATA version 10.0 (Stata Corp, Texas, USA). Analyses 

were performed using the intention-to-treat principle including all patients, irrespective 

of compliance or follow up. For patients with missing outcome data, carry forward of 

the last observed response was used. Due to expected clinical heterogeneity, all meta-

analyses were performed using random effects models. Results were expressed as 

risk ratios (RR) with 95% confidence intervals (CI) and the degree of intertrial 

heterogeneity as I-square values (I2). Meta-analyses of all outcome measures except 

adverse events were performed stratified for subgroups of trials on primary prevention 

and secondary prevention. The analyses of adverse events were performed without 

stratification for previous variceal bleeding. To estimate the potential influence of bias, 

the primary meta-analyses were repeated including only trials with adequate 

randomization. Regression analyses of funnel plot asymmetry were performed to 

assess the risk of bias (or small trial effects). Since we identified discrepancies 

between the number of patients and events in abstracts and full paper articles, we also 

performed post hoc analyses including data from the abstracts. We originally planned 

to perform multiple intervention comparison meta-analyses, but were unable to perform 

these analyses due to the limited number of trials. To account for multiple comparisons 

associated with the design of our review, we performed trial sequential analysis for 

statistically significant outcome measures with alpha set to 5% and power to 80%.16 

 

RESULTS  

Forty-nine of 451 potentially relevant references identified in the electronic and manual 

searches were retrieved for further assessment (Figure 1). Forty-five references 
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referred to randomized trials that fulfilled our inclusion criteria. One ongoing trial 

(ISRCTN16334693) had to be excluded (data not yet available). In total, 27 

randomized trials (described in 44 references) were included in our analyses.8-10,17-42 

Six trials were published in abstract form.21,26-28,33,35 Remaining trials were published 

as full paper articles. One trial was translated from Chinese.32 Remaining trials were 

published in English. The trials were performed in Argentina, China, Egypt, France, 

Great Britain, India, Italy, Pakistan, Spain, and Taiwan. The maximum duration of 

follow up ranged from 8 to 91 months (median 24 months). Ten trials assessed primary 

prevention and remaining trials secondary prevention (Table 1). Patient characteristics 

were reported in all full paper articles. In two trials 85 to 86% of included patients had 

cirrhosis.34,40 The remaining trials only included patients with cirrhosis. The mean age 

of included patients ranged from 51 to 66 years and the proportion of men from 53% to 

85%. In one trial, all included patients had ascites.29 In remaining trials, 16% to 67% of 

included patients had ascites. The proportion of patients with large varices ranged from 

36% to 100% in trials on primary prevention and from 77% to 100% in trials on 

secondary prevention. The reported exclusion criteria included contraindications to 

IsMn or beta-blockers (heart disease with aortic stenosis or atrioventricular block, 

peripheral ischemic disease, or chronic pulmonary disease), chronic renal failure, and 

malignant disease. 

 

All trials used a parallel group design. The number of comparison groups was 2 in 21 

trials, 3 in five trials, and 4 in one trial (Table 1). Trials on primary prevention assessed 

IsMn versus placebo, beta-blockers, or banding ligation or IsMn plus beta-blockers 

versus beta-blockers or banding ligation. Trials on secondary prevention assessed 

IsMn plus beta-blockers alone or with banding ligation versus beta-blockers, 
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endoscopic therapy, or TIPS. The initial dose of IsMn ranged from 20 to 40 mg/day. 

The dose was increased to a maximum of 40 to 80 mg/day. The mean dose 

administered in the trials ranged from 30 to 73 mg/day. In trials on IsMn and beta-

blockers, IsMn was initiated after the maintenance dose of beta-blocker was achieved. 

The beta-blockers assessed included nadolol and propranolol. The initial dose ranged 

from 40 to 80 mg/day. In most trials, the dose was adjusted to achieve a resting heart 

rate of about 55 to 60 beats per minute, a 20% to 25% reduction in the resting heart 

rate, or a maximum of 160 to 240 mg/day if tolerated. The mean dose of beta-blockers 

administered in the trials ranged from 40 mg to 125 mg/day. Most trials were initiated 

after the introduction of multiple band ligation devices in 1995. Patients randomized to 

endoscopic therapy with banding ligation or sclerotherapy initially underwent 

endoscopy every two to four weeks until variceal eradication was achieved. 

Subsequently, control endoscopy was performed monthly to every third month. In trials 

with long term follow up, patients randomized to endoscopic therapy alone underwent 

control endoscopy with about six months intervals. The TIPS procedure was performed 

using radiologic/ultrasonographic guidance using wall-stent endoprosthesis. The 

diameter was initially dilated to 8 mm in diameter and then to 10 mm if the portocaval 

pressure gradient remained more than 12 mmHg. 

 

Methodological quality of included trials 

Randomization methods (allocation sequence generation and allocation concealment) 

were classified as adequate in 17 trials (Figure 2). Two trials had adequate allocation 

sequence generation, but unclear allocation concealment.34,40 In the remaining trials, 

randomization methods were unclear. For two trials,27,38 there were considerable 

differences between the characteristics of patients randomized to the treatment and 
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control groups (number of patients and proportion with large varices, respectively). 

Adequate double blinding of patients and investigators using IsMn placebo was used in 

six trials.8,9,20,23,25,26 One trial was described as single blind without specification of the 

method of blinding.20 None of the trials assessed the effect of blinding. 

 

Sample size calculations were reported for 18 trials.8-10,17,18,22-26,30,31,34,36-38,40,41 Two 

trials performed simultaneously at one clinical site were terminated prematurely after 

interim analysis of a similar study suggested that IsMn increases mortality in patients 

with esophageal varices.25,26 Another trial, which was planned to include 352 patients, 

was terminated due to low recruitment rates.37 One single centre trial included 137 

patients although the reported sample size calculation suggested that the planned size 

was 120 patients.34 The authors did not describe whether the trial was continued 

beyond the planned size due to unexpectedly low event rates or for some other 

reason. 

 

Three trials were included in clinical trial registers.24,40,41 All trials were registered after 

their completion date. Two trials described the same primary outcome measures in the 

protocol and published report.24,40 The protocol for one trial defined rebleeding as the 

primary outcome measure and complications as the secondary outcome measure.41 In 

the published paper of the trial, the primary outcome measure was variceal rebleeding 

and the secondary outcome was mortality. The protocol and published report for the 

second trial defined upper gastrointestinal bleeding due to causes not related to portal 

hypertension and adverse events requiring treatment discontinuation as the secondary 

outcomes assessed.40 An abstract describing the trial reported that the secondary 

outcomes were complications of cirrhosis including encephalopathy, hepatorenal 
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syndrome, spontaneous bacterial peritonitis, and jaundice.42 The abstract also reported 

that the number of patients randomized and the overall mortality rates in the treatment 

and control group was 9/79 versus 5/92, respectively. In the full paper article the 

numbers were 2/88 versus 3/89, respectively. The reason for the discrepancy including 

the total number of patients randomized was not clear. There were no notable 

differences between the abstracts and published reports of remaining trials. 

 

Primary prevention 

Ten trials on primary prevention reported mortality (Figure 3). No apparent effect of 

IsMn was identified for the intervention comparisons assessed. No differences in 

mortality were seen between IsMn and beta-blockers versus beta-blockers (49/277 

versus 50/275; RR 0.95; 95% CI 0.68-1.32), or banding ligation (6/31 versus 8/30; RR 

0.73; 95% CI 0.29-1.84). There was little evidence of intertrial heterogeneity (I2 0%-

6%).  

 

Two meta-analyses included trials with unclear randomization methods.20,21,33 

Excluding these trials from the meta-analyses did not change the overall conclusions. 

Regression analyses of funnel plot asymmetry found little evidence of bias (P = 0.323-

0.993).  

 

Nine trials reported bleeding (Figure 3). IsMn increased the risk of bleeding compared 

with placebo (RR 2.34; 95% CI 1.10-4.97) or banding ligation (RR 4.33; 95% CI 1.57-

11.92). There were no apparent differences between bleeding rates of patients 

randomized to IsMn alone or with beta-blockers versus beta-blockers or banding 
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ligation. Considering the small number of trials and patient, we did not perform trial 

sequential analysis for this outcome measure. 

 

Meta-analyses of variceal bleeding found a detrimental effect of IsMn compared with 

banding ligation (RR 3.31; 95% CI 1.01-10.84). There was no apparent difference in 

variceal bleeding for remaining treatment comparisons (Table 2). No effects on 

bleeding-related mortality was seen for any of the treatment comparisons assessed. 

 

Secondary Prevention 

Sixteen trials on secondary prevention reported mortality in trials on IsMn plus beta-

blockers alone or with endoscopic therapy (Figure 4). Random effects meta-analyses 

found that IsMn plus beta-blockers reduced mortality compared with endoscopic 

therapy (111/496 versus 137/502; RR 0.73; 95% CI 0.59-0.89; I2 0%). The findings 

were confirmed in sensitivity analyses excluding trials on sclerotherapy (RR 0.69; 95% 

CI 0.55-0.88) and trials without adequate randomization methods (RR 0.76; 95% CI 

0.62-0.95). No differences in mortality were seen between remaining intervention 

comparisons. Regression analyses revealed no clear evidence of bias (P = 0.141-

0.291).  

 

We performed a trial sequential analysis to assess the potential effect of the effect of 

IsMn plus beta-blockers versus endoscopic therapy on mortality. The a priory 

intervention effect and the control group event rate were based on the findings of the 

random effects meta-analysis. The analysis confirmed that the cumulated z-curve (the 

estimated intervention effect) crossed the traditional boundary of 5% significance. 

However, the z-curve did not cross the trial sequential monitoring boundary, implying 
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that there is no firm evidence of a survival benefit of IsMn plus beta-blockers when the 

analysis was adjusted for multiple testing. 

 

Fifteen trials reported overall bleeding (Figure 4). The risk of bleeding was higher 

among patients randomized to IsMn plus beta-blockers compared with TIPS (22/44 

versus 8/47, RR 2.94; 95% CI 1.46-5.90). No other differences in bleeding were seen 

for remaining treatment comparisons. IsMn plus beta-blockers increased the risk of 

variceal bleeding compared with banding ligation or TIPS (RR 1.61; 95% CI 1.14-2.27 

and RR 3.03; 95% CI 1.31-6.98, Table 2). No differences in variceal bleeding were 

seen for the remaining treatment comparisons. The risk of bleeding related mortality 

did not differ for any of the treatment comparisons assessed.  

 

Based on identified discrepancies between the published report and abstract for one of 

the included trials, we repeated our meta-analyses including data described in the 

abstract.40,42 These post hoc analyses did not change our overall conclusions.  

 

Adverse events 

A considerable number of adverse events were registered (Table 3). There was little 

evidence of intertrial heterogeneity (I2 0% in all analyses). There was no clear 

difference between the total number of adverse events  

 

compared with placebo (14/67 versus 7/66; RR 1.97; 95% CI 0.85-4.57) or beta-

blockers (30/62 versus 26/66; RR 1.23; 95% CI 0.83-1.82). No differences in the 

number of withdrawals were seen between IsMn versus placebo (10/67 versus 3/66; 

RR 3.28; 95% CI 0.95-11.40) or beta-blockers (19/146 versus 32/156; RR 0.63; 95% 
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CI 0.38-1.05). Compared with beta-blockers, IsMn plus beta-blockers increased the 

total number of adverse events (96/251 versus 57/251; RR 1.65; 95% CI 1.25-2.17) 

and the number of withdrawals due to adverse events (49/322 versus 18/325; RR 2.60; 

95% CI 1.55-4.38). IsMn used alone or with beta-blockers mainly increased the risk of 

headache, but was not clearly associated with the risk of hypotension (Table 3). As 

expected, the risk of developing hepatic encephalopathy was lower for patients 

randomized to IsMn plus beta-blockers compared with TIPS (6/44 versus 18/47; RR 

0.36; 95% CI 0.16-0.81). The risk of ascites was not different for these two treatment 

groups (RR 1.07; 95% CI 0.16-7.26). Among patients randomized to banding ligation, 

28 of 442 developed clinically relevant esophageal ulcers (RR 0.10; 95% CI 0.03-0.31) 

and 10 of 216 dysphagia (RR 0.12; 95% CI 0.02-0.68). One case of perforation of the 

esophagus and one case of glottis edema was registered following banding ligation. 

One trial reported adverse events following sclerotherapy.17 Among 43 patients 

randomized to sclerotherapy, bleeding ulcers were seen for seven patients and 

esophageal strictures for 2 patients. 

 

DISCUSSION  

The available evidence presented in this review suggests that IsMn used alone or in 

combination with beta-blockers has no effect on bleeding in primary or secondary 

prevention of esophageal varices. In secondary prevention, IsMn plus beta-blockers 

appeared to reduce mortality compared with endoscopic therapy. The potential 

improved survival benefit did seem related to a reduced risk of bleeding. The combined 

evidence does not support the use of IsMn for prevention of esophageal varices, but 

suggests that additional large randomized trials with long term follow up are warranted. 
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The need for additional trials is underlined by the identification of reporting bias. 

Previous studies have found discrepancies between protocols and full paper articles 

regarding the defined primary and secondary outcomes.43 We found similar evidence 

when comparing published protocols, abstracts and full paper articles. Abstracts often 

report preliminary data, but may also indicate dropouts or withdrawals. We found 

evidence of losses to follow up based on the comparison between the abstract and full 

paper article for one of the included trials. Accordingly, performing intention-to-treat 

analysis in systematic reviews without the original data may be difficult. Access to 

individual patient data would also make subgroup analyses possible. Questions such 

as the benefit of IsMn for patients with gastric as well as esophageal varices would 

have been interesting to analyze. Unfortunately, the available data did not allow such 

analyses to be done in a reliable manner. 

 

The present review found that IsMn plus beta-blockers reduced mortality compared 

with endoscopic therapy, but had no clear effect on overall bleeding. This suggests 

that the medical therapy had beneficial effects not directly related to a reduced risk of 

bleeding. For beta-blockers, non-hemodynamic effects such as protection against 

infections may explain our findings.6,44,45  

 

The hemodynamic effects of the medical therapy are related to a reduction in the 

hepatic venous pressure gradient (HVPG). Clinical studies found that the risk of 

bleeding is considerably reduced when the HVPG is reduced to less than 12 mmHg or 

by at least 20% compared with baseline values.46 The effects of beta-blockers on the 

portal venous inflow include a decrease in cardiac output and splanchnic 
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vasoconstriction. IsMn decreases the intra-hepatic resistance through vasodilatation. 

The addition of IsMn to beta-blockers has a synergistic effect on the portal pressure, 

but no additional effect on the collateral blood flow.47 Therefore a combination may not 

translate into a clinical effect on the risk of variceal bleeding. 

 

Sample size calculations are an essential part of the planning of randomized trials. 

When the calculation is not reported, the reader does not know whether the planned 

sample size was reached or the trial terminated at an arbitrary time. Two of the trials in 

the present review were terminated based on concurrent evidence from a concurrent 

trial suggesting a detrimental effect of the interventions assessed.25,26 Another trial was 

planned to include 352 patients, but was terminated after inclusion of 61 patients due 

to low recruitment rates. Less than one third of included trials reported sample size 

calculations or achieved the planned size. We cannot exclude that the total number of 

patients in the individual subgroups was too low to determine intervention effects with 

sufficient power. The combined considerations suggests that additional trials are 

warranted before IsMn can be recommended for prevention in esophageal varices.  
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Table 1. Table of Included Randomized Trials 

Trials on Pharmacological Therapy in Primary 

Prevention 

 

Garcia-Pagan et al8 IsMn versus placebo. 

Angelico et al20 IsMn versus propranolol. 

Borroni et al29 IsMn versus nadolol. 

D’Amico et al25 IsMn plus nadolol versus placebo 

plus nadolol. 

Garcia-Pagan et al IsMn plus propranolol versus 

placebo plus propranolol. 

Merkel et al IsMn plus nadolol versus placebo 

plus nadolol. 

Deplano et al27 IsMn plus nadolol versus nadolol.* 

Trials on Pharmacological and Endoscopic Therapy in Primary Prevention 

Wang et al37 IsMn plus nadolol versus banding 

ligation. 

Lui et al30 IsMn versus propranolol versus 

banding ligation. 

Abdelfattah et al21 IsMn versus propranolol versus 

banding ligation.* 

Abulfutuh et al33 IsMn versus propranolol versus 
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banding ligation.*  

Trials on Pharmacological Therapy in 

Secondary Prevention 

 

Patti et al26 IsMn plus nadolol versus placebo 

plus nadolol.*  

Gournay et al IsMn plus propranolol versus 

propranolol. 

Zhang et al32 IsMn plus propranolol versus 

propranolol. 

 

Trials on Pharmacological and Endoscopic Therapy in Primary Prevention 

Agrawal et al28 IsMn plus propranolol versus 

banding ligation.* 

Lo et al38 IsMn plus nadolol versus banding 

ligation. 

  

Patch et al IsMn plus propranolol versus 

banding ligation. 

Sarin et al IsMn plus propranolol versus 

banding ligation. 

Villanueva et al18 IsMn plus nadolol versus banding 

ligation. 

Villanueva et al17 IsMn plus nadolol versus 

sclerotherapy. 
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Romero et al36 IsMn plus nadolol versus banding 

ligation plus sclerotherapy. 

Escorsell et al22 IsMn plus propranolol versus 

transjugular intrahepatic 

portosystemic shunt (TIPS) for 

secondary prevention. 

Garcia-Pagan et al IsMn plus nadolol versus IsMn 

plus nadolol and banding ligation. 

Lo et al IsMn plus nadolol versus IsMn 

plus nadolol and banding ligation. 

Kumar et al40 IsMn plus propranolol and 

banding ligation versus banding 

ligation. 

Shiha et al35 IsMn plus propranolol versus 

propranolol versus banding 

ligation.* 

Ahmad et al39 IsMn plus propranolol versus 

propranolol versus IsMn plus 

propranolol and banding ligation 

versus banding ligation for 

secondary prevention 
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Table 2. Random-Effects Meta-Analyses on Variceal Bleeding and Bleeding-Related 

Mortality in Randomized Trials on Primary and Secondary Prevention.  

Variceal bleeding in trials on primary prevention 

 Exp* Ctr*  

Treatment comparison n N n N RR (95% CI) 

IsMn versus placebo  15 67 7 66 2.11 (0.92-4.84) 

IsMn versus beta-blockers 44 181 33 193 1.41 (0.94-2.11) 

IsMn versus banding ligation 28 124 7 88 2.82 (1.29-6.16) 

IsMn plus beta-blockers versus beta-blockers 28 279 38 273 0.71 (0.45-1.13) 

IsMn plus beta-blockers versus banding ligation 7 31 3 30 2.26 (0.64-7.93) 

Bleeding-related mortality in meta-analyses of trials on primary prevention 

IsMn versus placebo 4 67 1 66 3.94 (0.45-34.33) 

IsMn versus beta-blockers 12 146 12 152 1.04 (0.33-3.26) 

IsMn versus banding ligation 1 62 2 44 0.35 (0.03-3.79) 

IsMn plus beta-blockers versus beta-blockers 11 279 8 273 1.30 (0.52-3.25) 

Variceal bleeding in meta-analyses of trials on secondary prevention 

IsMn plus beta-blockers versus beta-blockers 44 141 65 148 0.71 (0.52-0.96) 

IsMn plus beta-blockers versus endoscopic 

therapy 
146 445 133 449 1.07 (0.87-1.32) 

IsMn plus beta-blockers alone or with banding 

ligation 
60 173 38 177 1.61 (1.14-2.27) 
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IsMn plus beta-blockers versus TIPS 17 44 6 47 3.03 (1.31-6.98) 

IsMn plus beta-blockers and banding ligation 

versus banding ligation 
11 88 11 89 1.01 (0.46-2.21) 

Bleeding-related mortality in meta-analyses of trials on primary prevention 

IsMn plus beta-blockers versus beta-blockers 13 99 13 100 1.01 (0.49-2.09) 

IsMn plus beta-blockers versus endoscopic 

therapy 
22 299 26 298 0.87 (0.50-1.52) 

IsMn plus beta-blockers alone or with banding 

ligation 
11 138 5 140 1.95 (0.71-5.33) 

IsMn plus beta-blockers versus TIPS 4 44 3 47 1.42 (0.34-6.01) 

IsMn plus beta-blockers and banding ligation 

versus banding ligation 
4 79 1 92 4.66 (0.53-40.82) 

*Number of events (n) and patients (N) in the experimental (exp) and control (group). 
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Table 3. Random Effects Meta-analyses on Adverse Events in Randomized Trials 

for Primary or Secondary Prevention in Esophageal Varices. 

 Exp Ctr  

Treatment comparison n N n N RR (95% CI) 

IsMn versus beta-blockers 

Ascites, 1 trial 12 57 10 61 1.28 (0.60-2.74) 

Asthenia or dizziness, 3 trials 15 146 12 152 1.34 (0.66-2.74) 

Diarrhea, 1 trial 3 62 0 66 7.44 (0.39-141.26) 

Dyspnea, 2 trials 5 89 25 91 0.23 (0.10-0.54) 

Heart failure, 1 trial 0 57 2 61 0.21 (0.01-4.36) 

Hypotension2 trials 2 84 3 86 0.72 (0.14-3.65) 

Impotence, 2 trials 0 84 2 86 0.33 (0.04-3.12) 

Insomnia, 1 trial 4 62 3 66 1.42 (0.33-6.09) 

Nausea, 1 trial 3 62 4 66 0.80 (0.19-3.42) 

Poor memory, 1 trial 0 62 3 66 0.15 (0.01-2.88) 

Headache, 1 trial 16 119 0 127 11.69 (1.21-113.15) 

IsMn plus beta-blockers versus beta-blockers 

Ascites, 3 trials 29 155 23 152 1.23 (0.74-2.03) 

Angina or stroke, 3 trials 5 251 2 250 1.94 (0.48-7.80) 

Asthenia or dizziness, 3 trials 21 240 22 240 0.94 (0.53-1.67) 

Bradycardia, 3 trials 4 256 7 262 0.67 (0.19-2.35) 

Arrhythmia, 1 trial 1 30 0 27 2.71 (0.12-63.84) 

Cutaneous reaction, 1 trial 0 175 4 174 0.11 (0.01-2.04) 
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Dyspnea, 2 trials 4 76 1 76 2.46 (0.33-18.12) 

Hypotension, 1 trial 3 30 0 27 6.32 (0.34-117.09) 

Hepatic encephalopathy, 1 

trial 

2 27 4 30 0.56 (0.11-2.80) 

Impotence, 1 trial 0 46 1 49 0.35 (0.01-8.49) 

Nausea, 1 trial 1 30 0 27 2.71 (0.12-63.84) 

Raynaud, 1 trial 0 46 1 49 0.35 (0.01, 8.49) 

Headache, 5 trials 56 385 17 363 2.92 (1.77-4.82) 

IsMn plus beta-blockers versus endoscopic therapy 

Ascites, 2 trials 59 104 57 103 1.06 (0.85-1.32) 

Asthenia or dizziness, 2 trials 14 161 0 155 9.04 (1.69-48.50) 

Bradycardia, 2 trials 4 100 0 95 4.55 (0.53-39.28) 

Dyspnea, 3 trials 8 160 0 165 6.43 (1.16-35.57) 

Headache, 3 trials 16 174 0 174 9.86 (1.81-53.72) 

Hypotension, 1 trial 5 51 0 51 11.00 (0.62, 193.90) 

Hepatic encephalopathy, 1 

trial 

44 61 39 60 1.11 (0.87-1.41) 

Impotence, 2 trials 2 100 0 95 2.87 (0.30-27.10) 

Headache, 3 trials 16 174 0 174 9.86 (1.81-53.72) 

*Number of events (n) and patients (N) in the experimental (exp) and control (group). 
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Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, 
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repeated.  

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 
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simplifications made.  

Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis. 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 
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2
) for each meta-analysis.  
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Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow
provide the citations.  

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency. 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta

DISCUSSION  

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 
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Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research. 

FUNDING  

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 
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Figure 1 Flow chart of trials

423 potentially relevant references identified through electronic searches

28 potentially relevant references identified through manual searches

60 references retrieved for further assessment

44 references referring to 27 randomized trials included

15 references excluded (referred to observational studies 

or randomised trials that did not assess IsMn or patients 

with oesophageal varices)

1 ongoing randomised trial on IsMn plus propranolol versus 

transjugular intrahepatic shunts excluded (data not yet available)
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Figure 2 Bias assessment of randomized trials
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Figure 3 Random effect meta-analyses of randomized trials on IsMn alone or with beta-blockers or
endoscopic therapy for primary prevention in variceal bleeding

Mortality Bleeding

IsMn v ersus placebo

Garcia-Pagan 2001

Sub total (95% CI )

Total events

Heterogeneity:  Not appli cable

Test  for overall eff ect:  Z = 1.29 (P = 0.20)

IsMn v ersus beta-blo ckers

Abdelfat tah 2001

Abulfutuh 2003

Angelico 1997

Borroni 2002

Lui  2002
Sub total (95% CI )

Total events

Heterogeneity:  Tau² = 0.01;  Chi² = 4.26,  df  = 4 (P = 0.37); I² = 6%

Test  for overall eff ect:  Z = 0.75 (P = 0.45)

IsMn v ersus banding ligation

Abdelfat tah 2001

Abulfutuh 2003

Lui  2002

Sub total (95% CI )

Total events

Heterogeneity:  Tau² = 0.00;  Chi² = 0.45,  df  = 2 (P = 0.80); I² = 0%

Test  for overall eff ect:  Z = 0.05 (P = 0.96)

IsMn p lus beta-blo ckers versus beta-blockers

D Amico 2002

Garcia-Pagan 2003

Merkel 2000

Sub total (95% CI )

Total events

Heterogeneity:  Tau² = 0.00;  Chi² = 0.80,  df  = 2 (P = 0.67); I² = 0%

Test  for overall eff ect:  Z = 0.30 (P = 0.76)

IsMn p lus beta-blo ckers versus bandin g ligation

Wang 2006
Sub total (95% CI )

Total events

Heterogeneity:  Not appli cable

Test  for overall eff ect:  Z = 0.67 (P = 0.50)

Events

15

15

6

18

28

7

18

77

6

18

18

42

10

14

25

49

6

6

Total

67

67

53

62

57

27

62
261

53

62

62

177

30

175

72

277

31
31

Events

9

9

5

24

24

8

11

72

4

13

14

31

9

11

30

50

8

8

Total

66

66

52

66

61

25

66
270

51

44

44

139

27

174

74

275

30
30

Weight

100.0%

100.0%

6.0%

27.6%

40.0%

10.1%

16.4%
100.0%

10.7%

43.3%

46.0%

100.0%

20.0%

18.7%

61.3%

100.0%

100.0%
100.0%

RR, Random, 95% CI

1.64 [0.77, 3.49]

1.64 [0.77,  3.49]

1.18 [0.38, 3.62]

0.80 [0.48, 1.32]

1.25 [0.83, 1.88]

0.81 [0.34, 1.91]

1.74 [0.90, 3.39]
1.11 [0.84,  1.47]

1.44 [0.43, 4.82]

0.98 [0.54, 1.79]

0.91 [0.51, 1.63]

0.99 [0.67,  1.47]

1.00 [0.48, 2.09]

1.27 [0.59, 2.71]

0.86 [0.56, 1.30]

0.95 [0.68,  1.32]

0.73 [0.29, 1.84]
0.73 [0.29,  1.84]

Experimental Con trol

RR,  Rand om, 95% CI

0.1 0.2 0.5 1 2 5 10

Favorsexperimental Favorscont rol

IsMn versus placebo

Garcia-Pagan 2001

Subtotal (95% CI)

Total events

Heterogeneity:  Not applicable

Test f or overall ef fect:  Z = 2.21 (P = 0.03)

IsMn versus beta-blockers

Abdelfat tah 2001

Angelico 1997

Borroni 2002

Subtotal (95% CI)

Total events

Heterogeneity:  Tau² = 0.07; Chi² = 2.91, df = 2 (P = 0.23);  I² = 31%

Test f or overall ef fect:  Z = 1.52 (P = 0.13)

IsMn plu s beta-blockersv ersus beta-blockers

D Ami co 2002

Deplano 2001

Garcia-Pagan 2003

Merkel 2000

Subtotal (95% CI)

Total events

Heterogeneity:  Tau² = 0.00; Chi² = 1.16, df = 3 (P = 0.76);  I² = 0%

Test f or overall ef fect:  Z = 1.26 (P = 0.21)

1.2.4 IsMn plus beta-blo ckers versu s banding ligation

Wang 2006

Subtotal (95% CI)

Total events

Heterogeneity:  Not applicable

Test f or overall ef fect:  Z = 0.86 (P = 0.39)

1.2.5 IsMn versus banding ligation

Abdelfat tah 2001

Subtotal (95% CI)

Total events

Heterogeneity:  Not applicable

Test f or overall ef fect:  Z = 2.84 (P = 0.005)

Ev en ts

19

19

18

16

10

44

9

2

18

13

42

8

8

18

18

Total

67

67

53

57

27

137

30

14

175

72

291

31

31

53

53

Events

8

8

13

14

2

29

13

3

18

18

52

5

5

4

4

Total

66

66

52

61

25

138

27

22

174

74

297

30

30

51

51

Weight

100.0%

100.0%

44.5%

43.1%

12.4%

100.0%

28.9%

4.7%

34.1%

32.3%

100.0%

100.0%

100.0%

100.0%

100.0%

RR, Random, 95% CI

2.34 [1.10,  4.97]

2.34 [1.10, 4.97]

1.36 [0.74,  2.48]

1.22 [0.66,  2.27]

4.63 [1.12, 19.10]

1.51 [0.89, 2.57]

0.62 [0.32,  1.22]

1.05 [0.20,  5.50]

0.99 [0.54,  1.85]

0.74 [0.39,  1.40]

0.79 [0.55, 1.14]

1.55 [0.57,  4.20]

1.55 [0.57, 4.20]

4.33 [1.57, 11.92]

4.33 [1.57,  11.92]

Experimental Con trol

RR, Random, 95% CI

0.1 0.2 0.5 1 2 5 10

Favors experimental Favorscontrol

 

Page 53 of 64 Alimentary Pharmacology & Therapeutic

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

Page Break

Figure 4 Random effect meta-analyses of randomized trials on IsMn alone or with beta-blockers or
endoscopic therapy for secondary prevention in variceal bleeding
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Figure 1 Flow chart of trials

423 potentially relevant references identified through electronic searches

28 potentially relevant references identified through manual searches

60 references retrieved for further assessment

44 references referring to 27 randomized trials included

15 references excluded (referred to observational studies 

or randomised trials that did not assess IsMn or patients 

with oesophageal varices)

1 ongoing randomised trial on IsMn plus propranolol versus 

transjugular intrahepatic shunts excluded (data not yet available)
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Figure 2 Bias assessment of randomized trials
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Figure 3 Random effect meta-analyses of mortality in randomized trials on IsMn alone or with beta-

blockers or endoscopic therapy for primary prevention in esophageal varices.
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For Peer Review

Figure 4 Random effect meta-analyses of bleeding in randomized trials on IsMn alone or with beta-

blockers or endoscopic therapy for primary prevention in esophageal varices.
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Figure 5 Random effect meta-analyses of mortality in randomized trials on IsMn alone or with beta-

blockers or endoscopic therapy for secondary prevention in esophageal varices.
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Figure 5 Random effect meta-analyses of bleeding in randomized trials on IsMn alone or with beta-

blockers or endoscopic therapy for secondary prevention in esophageal varices.
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APT-0303-2010 Reply with point-to-point responses and corresponding revisions to 
submitted paper  

Dear Professor Fennerty 

We are grateful for the opportunity to resubmit our paper entitled Systematic Review with 

Meta-Analyses of Randomized Trials on Isosorbide-Mononitrate Alone or With Beta-

Blockers or Endoscopic Therapy for Esophageal Varices to Alimentary Pharmachology & 

Therapeutics. We found that the peer review comments were very thorough and helpful 

and have included a letter specifying our point to point replies and corresponding revisions 

in the paper.  

 

Yours sincerely  

Lise Lotte Gluud 

 

 

EDITOR'S COMMENTS TO AUTHOR: 

REVIEWERS' COMMENTS TO AUTHOR: 

Reviewer: 1 

Comments for Transmission to the Authors  

Gluud and colleagues present a comprehensive systematic review of meta-analyses of 

randomised trials of isosorbide mononitrate alone or in combination with beta blockers in 

the primary and secondary prevention of bleeding from oesphageal varices. To this effect, 

10 trials were included on primary prevention and 17 on secondary prevention of 

bleeding/re-bleeding. The authors found a number of deficiencies in the published trials 

including bias and a clear lack of adequate power calculations to assess sample sizes 

needed to demonstrate differences in mortality and bleeding rates. No apparent effect was 

found on mortality alone, or in combination with beta blockers. When compared with 

endoscopic therapy alone the combination of isosorbide and beta blockers did seem to 

reduce mortality but this was not due to a reduction in overall bleeding. 

 

There is no doubt that these authors have great experience in the performance of high 

quality meta-analyses and systematic review in collaboration with the Cochrane 
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Hepatobiliary Trials Group; systematic review offering the highest level of evidence when 

judging the merits of an individual therapy. It is therefore difficult to criticise their robust 

methodology and statistical expertise. 

 

I have just a few comments to make. 

 

I find the concluding statement in the abstract and discussion overall to be non-specific 

and unhelpful. Readers are looking for guidance on 'which side of the fence to sit' and I 

would therefore suggest that the authors revise their concluding statements to the effect 

of: 'Based on the current evidence base, isosorbide mononitrate used alone or in 

combination with beta blockers does not offer any reduction in bleeding in the primary or 

secondary prevention of oesphageal varices. Compared to endoscopic therapy, there may 

be a survival advantage to using isosorbide mononitrate in combination with beta blockers 

but this is not directly related to a reduction in bleeding'..... 'Further large multicentre trials 

comparing combined pharmacological therapy with isosorbide mononitrate and non-

specific beta blockers may therefore be warranted. Reply: we agree and have changed 

the wording of our conclusion as suggested. 

I found it very difficult to 'wade through' this manuscript and to differentiate the large 

number of trials listed in the manuscript body and tables. Can the manuscript be shortened 

or simplified in any way to help the reader make sense of the data? Reply: we 

acknowledge the problem and have done our best to abbreviate the text and clarify 

the results. 

This systematic review focuses on oesphageal varices but how many of the included trials 

had patients with gastric varices as well that may or may not have bled? Were gastric 

varices an exclusion in any of the trials that were included? Moreover, does isosorbide 

mononitrate offer any advantage/disadvantage in the management of gastric varices over 

and above oesphageal varices? Reply: this is a very good question, which we – 

unfortunately- are unable to analyse sufficiently. One trial on primary prevention 

(Garcia-Pagan 2003) included patients with esophageal or gastric varices, but did 

not report the proportion of patients in the two groups or stratified results for 

patients with esophageal or gastric varices. One trial on pharmaceutical therapy and 

sclerotherapy (Romero 2006) excluded patients with gastric fundal varices. Other 

trials on pharmaceutical end endoscopic therapy (Lui 2002; Sarin 2005; Wang 2006;) 

included patients included patients with esophageal varices irrespective of whether 

gastric varices were also present. The proportion with gastric varices in these trials 

ranged from about 7% to 50%. Most trials did not report the proportion of patients 

with gastric varices and we were unable to identify data allowing us to perform a 

subgroup analysis. Additional research seems necessary to determine this 

question, which has now been addressed in the discussion section. 
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What is the relevance of comparing data in abstracts and full published papers of the 

same trial? Abstracts generally report the preliminary data (which is sometimes prepared 

in a hurry for conference deadlines) of a trial that may not have been fully completed or 

been subjected to a thorough final analysis by all authors. Reply: although abstract 

present preliminary data, they should be considered in systematic reviews. 

Previous studies have shown that trials are more likely published if the results are 

statistically significant. Trials without significant results are more likely to remain 

unpublished or to be published in abstract form only. Excluding abstracts in 

systematic reviews may lead to overestimated intervention benefits. On the other 

hand, as found in the present work, abstracts may present preliminary data. A lower 

number of events in the abstract is likely to reflect shorter follow up compared with 

the subsequent full paper article making the data presented in the abstract less 

interesting. However, if a higher number of events of patients are reported in the 

abstract, this may help us identify losses to follow up in order to perform intention 

to treat analyses. These aspects are now clarified in the paper. 

I could not read Figures 3 and 4 which were very small and poorly transcribed onto the pdf 

provided. Reply: we have changed the format of the figures and hope that they now 

read better. 

Minor Comments: 

Page 3, line 25. I think it would read better if 'Still, the prognosis remains severe' was 

replaced with 'Still, the prognosis remains poor'. Reply: we have changed the sentence 

as suggested. 

Page 4, line 8. I think the last line of the introduction would read better as...' Accordingly, 

we performed a systematic review of randomised trials to evaluate the strength of the 

evidence on IsMn alone or in combination with beta blockers or endoscopic therapy for the 

primary or secondary prevention of bleeding in patients with oesphageal varices.' Reply: 

we have changed the sentence as suggested. 

Page 5, line 38. The last sentence does not make sense. Please remove the word 'was'. 

Reply: we have changed the wording of the sentence. 

Table 1  - Can the studies be listed by treatment comparison rather than be listed in 

alphabetical order. Even better, can headings of the different comparisons be put at the 

top of a grid table with ticks for each study where applicable. This will make it easier for the 

reader to interpret. Reply: we have made several changes to the tables to make them 

easier to read.  

Page 12, lines 25-27 does not make sense. Should it read 'The trial compared IsMn, beta 

blockers and banding ligation versus banding ligation alone. No differences between the 

two treatment arms were seen for mortality....' ??? Reply: we have changed the wording 

(attempting to make it easier to read - including abbreviations as suggested above).  

Page 13, line 15. The word 'to' should be replaced by 'two'. Reply: we have changed the 

sentence as suggested. 

Page 13, line 54. Should the sentence conclude 'measures including overall mortality or 
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variceal bleeding'? Reply; we have changed the first paragraph of the discussion as 

previously suggested. 

Page 15, line 51. 'sample size' should be replaced with 'power calculation'. Reply: we 

have changed the wording of the paragraph including the suggested sentence. 

 

Reviewer: 2 

Comments for Transmission to the Authors  

I have checked the data and references for this manuscript. 

 

The authors acknowledge the three previous meta-analyses addressing the impact of 

endoscopic and pharmacologic therapy (beta-blockers alone or combined with ISMN) on 

bleeding and mortality in patients with oesophageal varices (References 11 to 13 in this 

manuscript). 

 

The last search update for this meta-analysis was January 2010. I have not identified any 

further trials published since then that may be eligible for inclusion. 

 

I have only two minor comments: 

 

Page 10, Paragraph 2 (Primary prevention): 

The mortality rate for banding ligation in the primary prevention studies was 31/139.  This 

is recorded as 72/270 in this paragraph (see Figure 3). Reply: when changing the 

wording as suggested by reviewer 1, we have gone through the data again and 

corrected the identified error.  

Figure 4: 

Lo et al. 2009: The mortality rates for the ISMN plus beta blockers group versus banding 

ligation were 30/61 and 42/60, respectively. The rebleeding rates were 49/61 and 28/60, 

respectively. Reply: we have rechecked the figures and presented them in a different 

format to make them more readable. 

 

The remainder of the data and references are correct. 
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