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Abstract

Purpose Our purpose was to conduct a meta-analysis to
compare the effectiveness of vasopressin/terlipressin and
somatostatin/octreotide on variceal re-bleeding within and
after 5 days of initial control bleeding.

Methods A search was conducted of PubMed, the
Cochrane database, and Google Scholar until June 31, 2014
using combinations of the search terms: esophageal vari-
ces, variceal re-bleeding, recurrent variceal hemorrhage,
early re-bleeding, vasopressin, somatostatin, terlipressin,
octreotide. Inclusion criteria were: (1) randomized con-
trolled trials, (2) patients with esophageal or esophageal
and gastric varices confirmed by endoscopy, (3) re-bleed-
ing control was evaluated, (4) treatment with somatostatin/
vasopressin. Outcome measures were the re-bleeding rates
within 5 days (<5 days) or after 5 days (>5 days) after
initial treatment.
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Results  Six studies were included in the analysis. Five
studies had complete data of re-bleeding rate within 5 days
after initial treatment, and the combined odds ratio (OR) of
0.87 [95 % confidence interval (CI) 0.51, 1.50] indicated that
there was no difference in the re-bleeding rate between
patients treated with vasopressin/terlipressin or somatostatin/
octreotide. Two studies had complete data of the re-bleeding
rate 5 days after initial treatment, and the combined OR of
1.12(95 % CI10.64, 1.95) indicated there was no difference in
the re-bleeding rate between patients who were treated with
vasopressin/terlipressin or somatostatin/octreotide.
Conclusion There is no difference between vasopressin/
terlipressin and somatostatin/octreotide in prevention of re-
bleeding after the initial treatment of bleeding esophageal
varices.

Keywords Esophageal varices - Octreotide -
Somatostatin - Terlipressin - Vasopressin

Introduction

Bleeding from esophageal varices occurs in approximately
50 % of patients with cirrhosis, and is one of the major
complications of portal hypertension. Acute esophageal
variceal bleeding is defined as active bleeding from
esophageal varices at the time of endoscopy and blood in
the esophagus/stomach with no other source of bleeding
[1]. The prevalence of variceal hemorrhage in patients with
cirrhosis is approximately 5-15 % yearly, and the mortality
associated with variceal hemorrhage ranges from 7 to 20 %
[2-5]. Recurrent esophageal variceal bleeding is defined as
re-bleeding after 24 h following no sign of bleeding and
occurs in 30-40 % of cases within the first 6 weeks after a
bleeding episode [2].
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The aim of medical therapy for acute bleeding from
esophageal varices is to reduce splanchnic blood flow and
portal pressure. Therapies used in the management of
esophageal variceal hemorrhage include pharmacologic
treatments (vasoactive agents and nonselective -blockers),
endoscopic therapies, transjugular intrahepatic portosys-
temic shunts (TIPS), and shunt surgery [1, 6]. The Baveno
V consensus (2010) suggest that vasoactive drugs should
be used in combination with endoscopic therapy and con-
tinued for up to 5 days, and that usage duration is very
important [7].

The most common vasoactive agents used for the con-
trol of bleeding and prevention of variceal re-bleeding
include vasopressin, terlipressin, somatostatin, or octreo-
tide [2, 6, 8, 9]. Studies show that vasopressin is effective
in controlling bleeding but does not affect mortality [10,
11]. Terlipressin is a synthetic analogue of vasopressin
with a longer half-life and less adverse effects, and can
achieve control of bleeding in approximately 75 and 67 %
of patients at 48 h and at 5 days, respectively, after treat-
ment [12, 13]. Continued administration of terlipressin is
also effective at preventing early re-bleeding [13, 14].
Terlipressin is more effective in controlling variceal
bleeding than vasopressin alone [15, 16], but has similar
effectiveness as vasopressin plus nitrates [17] or somato-
statin [18, 19]. Somatostatin and its synthetic analogue
octreotide are both effective for the control of variceal
bleeding, and have desirable safety profiles [20, 21].
Octreotide has a longer half-life compared with somato-
statin [20, 21]. Guidelines recommend that somatostatin or
octreotide therapy should be maintained for 5 days to
prevent re-bleeding.

A number of meta-analyses have examined endoscopic
therapies, B-blockers, and transjugular intrahepatic porto-
systemic shunts with respect to control of variceal bleeding
and re-bleeding [22-25]. However, few meta-analyses have
compared vasoactive medications used for the management
of acute variceal bleeding [12, 26-28], and to our knowl-
edge none have evaluated the efficacy of vasoactive drugs
on preventing re-bleeding. Despite the many options for
management, 10-20 % of patients may still have bleeding
or early re-bleeding within the first 5 days following
treatment [20]. The risk of re-bleeding is highest during the
first 5 days after the initial bleed is treated, and this risk
decreases over the following 6 weeks with the rate
becoming similar to the index bleeding rate after 6 weeks
[29].

The purpose of this study was to conduct a systematic
review and a meta-analysis to compare the effectiveness of
vasopressin/terlipressin and somatostatin/octreotide on
variceal re-bleeding within (<5 days) and after 5 days
(>5 days) after the control of the initial bleeding event in
patients with esophageal varices.

Methods
Literature search strategy

A search was conducted on PubMed, the Cochrane data-
base, and Google Scholar (until June 31, 2014) for clinical
trials that investigated the rate of esophageal and gastric
variceal re-bleeding <5 and >5 days following control of a
variceal bleeding event with vasopressin/terlipressin and
somatostatin/octreotide therapy. The search was performed
using the following terms: esophageal varices, variceal re-
bleeding, recurrent variceal hemorrhage, early re-bleeding,
vasopressin, somatostatin, terlipressin, and octreotide. All
potential articles were screened for inclusion by two
independent reviewers and a third reviewer adjudicated any
disagreement.

Selection criteria

Included studies were randomized controlled trials (RCTs)
whose patient population had endoscopy confirmed
esophageal varices or esophageal and gastric varices that
were treated with somatostatin/vasopressin-based medica-
tions, and that reported the rate of re-bleeding. Studies
were excluded if they were not RCTs, only evaluated
patients with gastric varices, or included patients who
received endoscopic therapy for esophageal varices over
the previous month.

Data extraction and quality assessment

Two independent reviewers extracted the data from eligible
studies. A third reviewer was consulted for resolution of
any disagreement. Data extracted included the first author,
year of publication, study type, drug used and treatment
regimen, number of patients, gender distribution, age,
Child-Pugh class, control of bleeding rate, re-bleeding <5
and >5 days after initial treatment, mortality, length of
hospital stay, and blood transfusion requirements. The
quality of the included studies was evaluated using the
Delphi list [30].

Data analysis

The primary endpoint of the meta-analysis was the re-
bleeding rate <5 or >5 days after treatment in patients who
received vasopressin/terlipressin compared with those who
received somatostatin/octreotide. The re-bleeding rates
were summarized as percentage for each of the studies, and
the estimated odds ratio (OR) with corresponding 95 %
confidence interval (CI) was calculated for each individual
study. Heterogeneity among the studies was assessed by
calculating the Cochran Q and the I* statistic. For the
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Cochran Q statistic, p < 0.10 was considered to indicate
statistically significant heterogeneity. The I* statistic indi-
cates the percentage of the observed between-study vari-
ability caused by heterogeneity. If either the Q statistic
(» <0.1) or P statistic (>50 %) indicated heterogeneity
among the studies, the random-effects model (DerSimo-
nian—Laird method) was used. Otherwise, the fixed-effects
model was used (Mantel-Haenszel method). Combined
ORs and 95 % ClIs were calculated for overall studies, and
a 2-sided p value <0.05 indicated statistical significance.
Publication bias was assessed if more than five studies
were included in the meta-analysis [31]. All analyses were
performed using comprehensive meta-analysis statistical
software, version 2.0 (Biostat, Englewood, NJ, USA).

Results

Literature search and study characteristics

A flow diagram of study selection is shown in Fig. 1. The
initial search identified 283 potential studies, of which 225

were excluded for not being relevant to the aim of the
meta-analysis. The remaining 58 articles were assessed for

eligibility and 49 were excluded (Fig. 1); thus nine studies
were included in the qualitative synthesis [18, 32-39].
The number of patients in the studies ranged from 22 to
261 in the vasopressin group and from 20 to 519 in the
somatostatin group (Table 1). The mean patient age in all
studies was approximately 55 years, and approximately
75 % or more of the patients in all studies were male
(Table 1). Re-bleeding within <5 days after initial treat-
ment ranged from 3.4 to 21.7 %, and re-bleeding more than
5 days after initial treatment ranged from 4.8 to 30 %
(Table 2). The 5-day mortality rate ranged from 8.0 to
10.4 %, in-hospital mortality ranged from 16 to 36 %, and
6-week mortality ranged from 13.7 to 16 % (Table 2).

Meta-analysis of re-bleeding rates

Of the nine studies included in the qualitative synthesis,
three were excluded from the meta-analysis—the study by
Adarsh et al. [33] was available in abstract form only, the
full text of the study by Walker et al. [19] was not avail-
able, and in the 1992 study by Walker et al. [39] data were
calculated by bleeding episode, which was difficult to
interpret. Thus, six studies were included in the meta-
analysis [32, 34-38]. All six studies were RCTs, and

Fig. 1 Flow diagram of study
selection

(N =283)

Records identified through database

search and screened for relevance

Non-relevant studies excluded

A 4

(n=225)

(n=158)

Full-text articles assessed for eligibility

Studies excluded (n = 49)

A 4

\ 4

* Full text not available (10)

(n=9)

Studies included in qualitative synthesis

* No re-bleeding ratereported (9)

* Not a randomized controlled trial (1)

* No comparison between vasopressin and

somatostatin groups (29)

Studies excluded (n = 3)

A 4

* Full text not available (2)
*Data not interpretable (1)

(n=6)

Studies included in meta-analysis

@ Springer



123

Hepatol Int (2015) 9:120-129

Y ¢ 103 y/31 0se

sopostdo JO UOISNJuI SNONUIIUOd
B/u e/u e/u Surpas[q ¢g pue snjoq e se 31 (Gg Une)sojewos  Unelsojewos
saposido Y $¢ 10J 4 § K10A9
'/U B/u B/ Surpa9iq €6 Ad + AD e/u 3w [ pue A[enmur Sw g urssaxdipzo],  urssoxdosep 9661 /18 A\ [61]
4 8 103 u/31t 0gT
9T/1¥/¥1 JO uoIsnjul SnONUIUOd
Dran ¢l F9¢ (€50 19 18 pue snjoq AT 81 05T UneIsojewos  une)sojeos
0T/8¢/CC Y 8y
/v TIF 8¢ (STL) 88 08 Ad+AD B/U 1) U f AI9A9 AT Sw T uissaxdippoy,  utssaxdosep 9661/19] [Le]
Y 8 103 u/31t 0gT
[ar) JO uoISnjur SNONUIIUOD
DN TeFvIs (06) 81 0c pue snjoq AT 81 oG unelsojewlog  Unejsojewos
1Zi4% Y 8% 10 utw/nI +°0
D/ T F ¥S (6€L) L1 €C Ad + AD B/u  JO UOISTyul snonunuon uissardosep  uissardosep £00¢/°°1 [9¢]
c/1e/L
DA €6 F LTS (8L) 6€ 0s e/u unejsojewio§  Unelsojewos
61/61/01
D/ 66 F S (S68) €v 8y Ad + AD B/u e/u uissordipio,  urssardosep 900¢/0°S [sel
S1/12/6 Y 0T1 103 u/3Ht g7
D/ 1T+ 9§ (r'v8) 8¢ 194 Jo uorsnjur snonuiuoy 9pnoandQ  UneISolewos
Y1/1T/8 U CL 10 4 ¢ A19A2 AT
D/dv IT F €S (L°€8) 9¢ (974 A4 A Sur [ pue snjoq AT Sur g ussardifroy,  utsserdosep 9002/0UD [¥€]
9p1noanoso
e/u e/u (6'98) 611 LET B/U  {UDBISOJBWOS  UNBISOIBWOS
e/u e/u (8'16) L9 €L Ad B/u B/u uissordipio,  urssordosep 110T/ystepy [e€]
sAep ¢ 10} uorsnjur
snonunuod y/31 ¢g
£q pamor[oy snjoq
wh\mﬂ_\hm Al 81 ¢ ‘skep ¢ 101
/v UOISNJUI SNONUTIUOD
L8/9ztoy 001 F 8¢S (€°L8) LTT y/81 sz £q pomoriof 9p10a1190
DAV L6 F IES (r'€8) 91T 09T ‘65T snfoq AT 4q 31 ogg ‘UNRISOIRWOS  UNEISOJeWOS
skep ¢ 10J
16/121/6% 4 9 1989 AT Sw [ 4q
DA Toe F 6CS (¥'68) €2t 19¢ A" + AD TAd  PomO[[0f SN[Oq AT Sur g uissaxdiprof,  urssadose ¥10T/0°S [zel
SSe[ sjuoned 3urpa9[q Kdoosopua uoneorqnd oquinu
y3ng-prryD  (s1eek) a8y [(%) u] seTeN JO IoquInN Jo Qomos onnaderay, uowrIgoy JuoWIIBAI], dnoin  jo 1eakszoyine Isig QOUAIRJY

soIpnjs papnpout jo ArewwnS | d[qe],

pringer

A



124

Hepatol Int (2015) 9:120-129

Child-Pugh

class

Age (years)

Males [n (%)]

Number of
patients

Source of
bleeding

Therapeutic
endoscopy

Group Treatment Regimen

First author/year of

publication

Table 1 continued

Reference
number

@ Springer

A/B/C:

50 (35-85)

11 (50)

22

n/a EV

0.6 TU 1V bolus and

Vasopressin

Vasopressin

Saari/1990

[38]

4/10/7

continuous infusion of
0.4 IU/min for 72 h
250 pg IV bolus and

A/B/C:

54.7

16 (50)

32

Somatostatin  Somatostatin

4/11/17

(30-79)

continuous infusion of

4.2 pg/min for 72 h
2 mg IV initially and

EV 25 bleeding 15 (60) 533 + 14.6 A/B/C:

EIS

Terlipressin

Vasopressin

Walker/1992

(39]

5/18/2

episodes

1 mg IV every 4 h for

24 h
250 pg IV bolus and

A/B/C:

51.2 + 12.1

14 (56)

25 bleeding

Somatostatin

Somatostatin

4/19/2

episodes

continuous infusion of

250 pg/h for 24 h

Age is reported as mean =+ standard deviation or median (range, min—max)

EVL endoscopic variceal ligation, EIS endoscopic injection sclerotherapy, EV esophageal varices, GV gastric varices, n/a not available

quality assessment indicated the different treatment groups
had similar baseline characteristics, and all reported point
estimates for the primary outcome (Table 3). Inclusion
criteria were reported in only three of the six studies, and
only one study reported that the care provider and patient
were blinded to treatment. None of the six studies reported
that the analysis included an intent-to-treat (ITT)
population.

Five studies [32, 34-36, 38] reported the rate of re-
bleeding <5 days (Fig. 2a). There was no evidence of
heterogeneity across the studies (Q statistic = 3.256,
P =0%, p = 0.516); hence, a fixed-effects model of
analysis was used. The combined OR of 0.87 (95 % CI
0.51-1.50) indicated that there was no difference in the re-
bleeding rate <5 days after initial treatment between
patients treated with vasopressin or somatostatin (Z statis-
tic = —0.492, p = 0.623).

Two studies reported data for the rate of re-bleeding
>5 days after initial treatment [34, 37] (Fig. 2b). There
was no evidence of heterogeneity between the studies
(Q statistic = 0.030, P =0%, p = 0.862); hence, a fixed-
effects model of analysis was used. Similar to the re-
bleeding rate <5 days after treatment, the combined OR
1.12 (95 % CI 0.64—-1.95) indicated there was no difference
in the re-bleeding rate >5 days after initial treatment
between patients who were treated with vasopressin or
somatostatin (Z statistic = 0.399, p = 0.690).

Sensitivity analysis

Sensitivity analysis using leave-one-out approach for both
the meta-analysis for re-bleeding in <5 days (Fig. 3) after
the initial treatment found that the direction and magnitude
of pooled estimates did not have a large variation (Z sta-
tistic = —0.492, p = 0.623). These findings indicate that
no one study dominated the results, which support the
findings of the meta-analysis.

Publication bias analysis

Publication bias was not performed because more than five
studies are required to detect funnel plot asymmetry [31].
Thus, it is not possible to comment on publication bias.

Discussion

Bleeding from esophageal and gastric varices is a cause of
morbidity and mortality in patients with cirrhosis. Vaso-
active medications such as vasopressin, somatostatin and
their analogues, terlipressin and octreotide, are often used
to treat acute variceal bleeding. However, few meta-anal-
yses have compared these medications in managing acute
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Table 3 Quality assessment of the included studies

Reference  First author/  Was a method Were the groups Were the  Was the  Was the Was the Were point Did the
number year of similar at eligibility —outcome care patient  estimates and analysis
randomization  baseline criteria assessor  provider blinded? measures of include an
used? regarding the specified? blinded? blinded? variability intention-
most important presented for the to-treat
prognostic primary analysis?
indicators? outcome
measures?
[32] Seo0/2014 Yes Yes Yes n/a No No Yes n/a
[33] Adarsh/2011  Yes Yes n/a n/a n/a n/a Yes n/a
[34] Cho/2006 Yes Yes n/a n/a n/a n/a Yes n/a
[35] Seo/2006 Yes Yes n/a n/a n/a n/a Yes n/a
[36] Lee/2003 Yes Yes Yes n/a n/a n/a Yes n/a
[37] Feu/1996 Yes Yes Yes n/a Yes Yes Yes n/a
[19] Walker/1996  Yes Yes n/a n/a n/a n/a Yes n/a
[38] Saari/1990 Yes Yes Yes n/a n/a n/a Yes n/a
[39] Walker/1992  No Yes Yes n/a Yes Yes Yes n/a
n/a not available
a
First author (vear) OR LB UB  Z-statistics p -value Odds ratios and 95%CL Weight
Seo (2014) 0.70 0318 1517  -0.913 0.361 — 28.813
Cho (2006) 1.34 0.336 5377 0.417 0.677 — .- 26.476
Seo (2006) 224 0.527 9.513 1.091 0.275 —_—T 27.617
Lee (2003) 0.83 0.202 3.429 -0.255 0.798 17.094
Saari (1990) 0.36 0.060 2182  .1111 0.267 8.951
Total (Fixed) 0.87 0.510 1.497 -0.492 0.623
Heterogeneity: Q-value=3.256, I-sqaured value=0%0, p-value=0.516 0.01 0.10 1.0 10.0 100.0
Favors Somatostatin Favors Vasopressin
b
First author (vear) OR LB UB  Z-statistics p -value Odds ratios and 95%0CL Weight
Cho (2006) 1.08 0.548 2332 0.223 0.823 33.745
Feu (1996) 120 0.463 3307 0.373 0.709 66.255
Total (Fixed) 112 0.644 1.946 0.399 0.690
Heterogeneity: Q-value=0.030, I-sqaured value=0%b, p-value=0.862 0.01 0.10 1.0 10.0 100.0

Fig. 2 Meta-analysis of re-bleeding rate with vasopressin versus
somatostatin. a Re-bleeding within 5 days after treatment. The
combined OR of 0.87 (95 % CI 0.51-1.50) indicated that there was
no difference in the re-bleeding rate <5 days after initial treatment.
b Re-bleeding after 5 days post treatment. The combined OR 1.12

variceal bleeding following the intervention for the initial
bleeding event. This analysis compared the effectiveness of
vasopressin/terlipressin and somatostatin/octreotide on
variceal re-bleeding <5 and >5 days post control of the
initial bleeding event. The results showed there was no
difference in the effectiveness of vasopressin/terlipressin
and somatostatin/octreotide on the prevention of re-bleed-
ing within and after 5 days after the initial control of
bleeding.

@ Springer

Favors Somatostatin Favors Vasopressin

(95 % CI 0.64-1.95) indicated there was no difference in the re-
bleeding rate >5 days after initial treatment. CI confidence interval,
LB lower bound of 95 % CI, OR odds ratio, UB upper bound of 95 %
CI

Other meta-analyses have examined the use of vasoac-
tive medications for the treatment of bleeding esophageal
varices. In 2012, Wells et al. [26] conducted a meta-ana-
lysis including 30 trials and 3,111 patients to examine the
use of vasoactive medications in the initial treatment of
bleeding esophageal varices and concluded that vasoactive
agents were associated with a lower risk of all-cause
mortality and transfusion requirements, improved control
of bleeding, and shorter hospital stay. A limitation of the
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R.emored study OR LB UB  Z-statistics p -value Odds ratios (95%0CL) with one study removed

First author (vear) )

Seo (2014) 1.08 0.511 2.265 0.192 0.848

Cho (2006) 0.81 0.451 1.452 -0.709 0.478

Seo (2006) 0.75 0.420 1.342 -0.968 0.333

Lee (2003) 0.88 0.492 1577 -0.427 0.670

Saari (1990) 0.95 0.542 1.676 -0.167 0.867

Total (Fixed) 0.87 0.510 1.497 -0.492 0.623

0.01 0.10 1.0 10.0 100.0

Fig. 3 Sensitivity analysis of re-bleeding within 5 days after treat-
ment with vasopressin versus somatostatin. The direction and
magnitude of pooled estimates did not have a large variation

Wells’ analysis was that the time points to assess the dif-
ferent outcomes were heterogeneous across the included
studies, which may have confounded the findings. In an
attempt to reduce this variability, this study focused on the
control of rebleeding at two time points, <5 and >5 days
following intervention for the initial bleeding event.

A Cochrane database systematic review in 2003 by Io-
annou et al. [12] that analyzed the use of terlipressin for
acute esophageal bleeding found that terlipressin was safe
and effective and was the only pharmacologic agent to
reduce mortality [34 % relative risk (RR) reduction] as
compared to placebo. However, the number of studies
comparing terlipressin to other pharmacologic agents and
endoscopic treatments was limited and no differences in
major outcomes were found. A 2001 meta-analysis by
Corely et al. [27] examining octreotide for acute esopha-
geal variceal bleeding found that it provided better control
of bleeding than vasopressin/terlipressin.

In a 1995 meta-analysis comparing somatostatin and
vasopressin in the management of acute esophageal
variceal bleeding, Imperiale et al. [28] reported that in
trials that examined sustained control of bleeding
somatostatin was more effective in controlling acute
hemorrhage and was associated with a lower risk of
adverse effects than vasopressin. A 2008 Cochrane sys-
tematic database review [40] of somatostatin analogues
for the treatment of acute bleeding esophageal varices
that included 21 trials and 2,588 patients reported that
the number of patients with re-bleeding was not signifi-
cantly reduced for the trials with a low risk of bias, RR
0.84 (0.52-1.37), while it was substantially reduced in
the other trials (RR 0.36; 0.19-0.68), and that the drugs
did not result in a significant reduction in mortality.

Techniques for treating an initial variceal hemorrhage
have changed over the years. In 2001 McCormick and
O’Keefe [41] reviewed the literature to determine if the
prognosis for cirrhotic patients after a first variceal bleeding
episode had improved over a 40-year period. The review

Favors Somatostatin Favors Vasopressin

(Z statistic = —0.492, p = 0.623) indicating that no one study
dominated the results. CI confidence interval, LB lower bound of
95 % CI, OR odds ratio, UB upper bound of 95 % CI

included 28 studies from 1969 to 1999, and the authors found
that there was a significant reduction in bleeding related
mortality over the 40-year period. Studies have shown that
endoscopic variceal ligation is better than endoscopic scle-
rotherapy in controlling esophageal variceal bleeding. It
would have been ideal in this analysis to take into account the
different types of endoscopic therapy with respect to the
medications used. For example, if endoscopy was performed
in a timely fashion and banding was used, this would be
expected to reduce re-bleeding compared to other types of
interventions, while on the other hand if endoscopy was not
performed, or another mode of treatment was performed, this
would affect the re-bleeding rates differently. However, only
three studies clearly described the endoscopic treatment used
and the endoscopic procedures differed among the studies. In
addition, the studies included Child-Pugh C patients and an
early TIPS procedure is now generally performed for Child-
Pugh C cirrhotic patients with variceal bleeding, making
obsolete the >5 days re-bleeding end point.

There are a number of limitations of this analysis that
should be considered. There is a risk of bias across studies
as the doses and duration of administration of the medi-
cations differed among the studies. The number of studies
and the sample size were relatively small, the included
studies were not designed to specifically assess variceal re-
bleeding, and the management of variceal bleeding has
changed over the time period of the included studies.
Endoscopy was not a criterion for study inclusion, and
endoscopic treatments differed among the studies. Endo-
scopic treatment is a first-line intervention for treating
patients with bleeding esophageal varices, and each mode
of endoscopic therapy is associated with its own risk of
complications, including therapy-specific rates of re-
bleeding [42], which may have affected the results. It was
not possible to perform an adequate sensitivity analysis
(e.g., low versus high quality studies). The studies did not
include, as Cochrane suggests, a sequence generation of
randomization nor allocation concealment, and the lack of
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an ITT analysis in any of the studies calls their validity into
question.

Conclusions

The results of this meta-analysis indicate that there is no
difference between vasopressin/terlipressin and somato-
statin/octreotide in the prevention of re-bleeding after the
initial treatment of bleeding esophageal varices. However,
the limitations of this analysis suggest caution in the
interpretation of the results, and highlight the need for
future high-quality studies to determine the effectiveness of
medical therapies for preventing re-bleeding from esoph-
ageal and gastric varices.
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