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Abstract

Background and Aim: Studies on the duration of vasoconstrictors after endoscopic variceal ligation (EVL) for
acute variceal bleeding (AVB) have shown varying results. The present network meta-analysis compared the
effectiveness of vasoconstrictors after EVL based on the therapy duration.

Materials and Methods: The electronic databases of MEDLINE, Embase, Cochrane Central Register of
Controlled Trials, and Scopus were searched from inception to March 2024 for randomized studies comparing
the duration of vasoconstrictors in AVB after EVL (Group 1: <24 hours, Group 2: >24 to <72 hours, Group 3:
>72 to =120 hours). Rebleeding and mortality risk were analyzed using pair-wise and network meta-analyses.

Results: Eleven studies (n=1,066) met the inclusion criteria. Rebleeding rates varied from 0-38% in Group 1,
2—-12% in Group 2, and 0—26% in Group 3. There was no difference in the risk of rebleeding in Group 1 (risk
ratio [RR]: 1.36, 95% confidence interval [CI]: 0.48-3.52) or Group 2 (RR: 1.34, 95% CI: 0.42-4.54),
compared to Group 3. Similarly, there was no difference either in 5-day mortality risk among the groups (RR:
0.66, 95% CI: 0.09-2.52 and 1.08, 95% CI: 0.15-6.43 for Groups 1 and 2, respectively, vs. Group 3) or 30-day
mortality risk (RR: 1.18, 95% CI: 0.51-2.51 and 0.98, 95% CI: 0.36-2.52 for Groups 1 and 2, respectively, vs.
Group 3).

Conclusion: The current network meta-analysis provides no evidence to support the use of vasoconstrictors
following EVL. These data suggest that vasoconstrictors can be stopped early after EVL, facilitating early
discharge from the hospital.
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Introduction

Acute variceal bleeding (AVB) associated with cirrhosis and portal hypertension is a devastating clinical
complication associated with substantial morbidity and mortality.[1,2] Each bleeding episode is associated with
a mortality risk of approximately 15-25%.[3,4] Best practice for management includes a combination of
vasoconstrictor and endoscopic therapy,[5] which includes sclerotherapy or endoscopic variceal ligation (EVL).
EVL is preferred and is more widely used due to lower rates of rebleeding and fewer endoscopic
complications.[6,7] Traditionally, vasoconstrictor therapy has been continued for up to 5 days post-procedure to
prevent rebleeding, and current guidelines suggest using vasoconstrictors for 3 to 5 days in AVB.[5]

There is considerable controversy surrounding the appropriate duration of use of vasoconstrictors in AVB. On
the one hand, patients with high MELD scores or hepatic venous pressure gradient > 20 mmHg, where early
transjugular intrahepatic portosystemic shunt (TIPS) is recommended,[5] are at significant risk-of rebleeding
after primary hemostasis, thereby potentially justifying continued vasoconstrictor therapy (typically for at least
five days or until TIPS or transplant is undertaken). On the other hand, the rationale for continuing
vasoconstrictors post-endoscopic therapy is to reduce portal pressure and the risk of variceal rebleeding.
However, previous data supporting this recommendation were developed when endoscopic sclerotherapy was
the main treatment modality. Studies have shown the superiority of a combination of endoscopic sclerotherapy
with vasoconstrictors over endoscopic sclerotherapy alone in preventing 5-day rebleeding rates;[8,9] but the
same results have not been duplicated with EVL. Indeed, EVL alone has a primary hemostasis rate of some 95%
and a low rebleeding rate.[7,10] Additionally, some vasoconstrictors, including octreotide, have a very rapid
onset of tachyphylaxis,[11] raising pathophysiologically based questionsabout the role of prolonged
vasoconstrictor therapy. Thus, guidelines may need to be reevaluated using data currently available from studies
on EVL.

It is also notable that prolonged vasoconstrictor treatment not only lengthens hospital stay but may carry a
significant risk of major adverse events (AE), including cardiac arrhythmias, pulmonary edema, respiratory
failure, hyponatremia, and ischemic events.[12] One meta-analysis reported treatment-related AEs with
terlipressin in 22% of cases, with serious AEs being 5%, with higher rates in those having hepatorenal syndrome
and bilirubin > 4.3 mg/dL.[12] Thus, the appropriate duration of vasoconstrictor treatment post-EVL requires
further evaluation. Therefore, in this study, we aimed to help clarify this issue by analyzing the effect of
treatment duration of vasoconstrictor therapyon the risk of rebleeding after AVB and mortality.

Materials and Methods

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses for Network Meta-Analyses
(PRISMA-NMA) guideline-wasused to report the current meta-analysis.[13]

Information sources and search strategy

The following databases were searched for relevant studies using the keywords: (Varices OR Variceal bleeding
OR Variceal hemorrhage) and (Variceal ligation OR Band ligation OR Hemostasis) and (Vasoconstrictor OR
Octreotide OR Somatostatin OR Terlipressin): MEDLINE, Embase, Cochrane Central Register of Controlled
Trials (CENTRAL), and Scopus. Searches were from inception to March 2024. Additionally, the bibliography
of all identified studies, guidelines, and reviews on the topic was searched for relevant trials.

Study selection

Two reviewers independently screened titles and abstracts of retrieved search records for inclusion and
exclusion criteria. Any differences were settled through discussion. Randomized controlled trials (RCTs)
fulfilling the following PICO criteria were included: (a) Patients — Cirrhosis with AVB undergoing EVL; (b)
Intervention — short duration of vasoconstrictors after EVL; (¢) Comparison — standard duration of
vasoconstrictors after EVL; (d) Outcomes — rebleeding and mortality. Single-arm studies, conference abstracts,
and studies involving pediatric patients were excluded. Differences of opinion with regard to suitability for
inclusion were settled through discussion.

Data extraction
Two investigators extracted data independently, while a third reviewer resolved disagreement as to which data
would be included. The following information was collected: study author and year, country, number of



patients, demographic profiles of patients, clinical features of patients, endoscopic findings and treatment, dose
and duration of vasoconstrictor, and outcomes including rebleeding and mortality.

Risk of bias in individual studies and confidence in cumulative evidence

Two independent reviewers evaluated the risk of bias using the Cochrane risk-of-bias tool for randomized trials
(RoB 2).[14] The certainty of the evidence for all outcomes was assessed using the grading of recommendations
assessment, development and evaluation (GRADE) approach for network meta-analysis.[15]

Statistical analysis

A pair-wise meta-analysis was carried out using RevMan software (version 5.4.1, Cochrane Collaboration) and
a random effects model. Dichotomous variables were assessed utilizing the Mantel-Haenszel test, and estimates
were reported as risk ratio (RR) with their 95% confidence interval (CI). The study utilized Stata 17.0 software
and Metalnsight (CRSU NMA web-based app) to conduct a network meta-analysis with a Bayesian-random
effects model.[16] For comparison in network meta-analysis, studies were divided into three groups based on
the duration — very short/group 1 (< 24 hours), short/group 2 (> 24 and < 72 hours), and standard/group 3 (> 72
to 120 hours). Global inconsistency was assessed using the Wald test.[17] Interventions were ranked relative to
different outcomes using their surface under the cumulative ranking (SUCRA) score.[18] Publication bias was
evaluated by analyzing the asymmetry of the funnel plot.[19]

Results

Baseline characteristics of the studies and risk of bias

The search strategy, as summarized in Methods, yielded 1,830 records, out of which 11 were included in the
final analysis (Fig. 1). All studies were from Asia (Table 1).[20-30] The type and approach to dosing of
vasoconstrictors varied: two studies used octreotide (100 pg bolus followed by 25 pg/h),[20,21] two used
somatostatin (250-pg I'V bolus followed by 250-ug/h infusion),[24,25] six studies used terlipressin (a bolus dose
of 2 mg in five studies [22,26—28,30] or 2 mg/4 h for the first 24 hours in one study,[29] followed by 1 mg/6 h
in five studies [22,26,27,29,30] or 1 mg/4 h in one study [28]), and one used either somatostatin or
terlipressin.[23] The majority of patients included in the studies were males, and ethanol was the most common
etiology of cirrhosis in most of the studies: The majority of the patients had Child-Pugh B or C cirrhosis
classification. The definitions of rebleeding used in various studies are summarized in Supplementary Table 1.
Risk of bias analysis using RoB 2 showed low evidence of bias in six studies,[22-25,29,30] some concern in
four studies [20,21,26,28], and a high risk of bias in one study [27] (Supplementary Fig. 1).

Pair-wise meta-analysis

Five studies compared vasoconstrictor therapy that was stopped after EVL (0 hours) vs. vasoconstrictor therapy
continued for 120 hours;[20,21,23,25,28] three compared 24 hours vs. 72 hours [22,27,29]; two compared 48
hours vs. 120 hours;[28,30] and-one study each compared 12 hours vs. 72 hours [26] and 72 hours vs. 120
hours.[24] There was no difference in the risk of rebleeding at 5 days between the shorter duration (0—72 hours)
and standard(72—120 hours) duration of vasoconstrictor therapy (RR 1.13, 95% CI: 0.67-1.91; >=16%) (Fig.
2). On subgroup analysis, there was no difference in the risk of rebleeding between vasoconstrictors for 0 vs.
120 hours (five studies) (RR1.48, 95% CI: 0.55-3.97; 1>=53%) and 24 hours vs. 72 hours (three studies) (RR
0.84, 95% CI:.0.28-2.51; I> = 0%). Similarly, there was no difference in the risk of mortality between short-
duration and standard-duration vasoconstrictors at 5 days (RR 0.91, 95% CI: 0.46-1.77; 1*=0%) (Supplementary
Fig. 2) or 30.days (RR 1.05, 95% CI: 0.67-1.65; 1*=0%) (Supplementary Fig. 3). Subgroup analysis also showed
no difference in mortality at 5 or 30 days.

Subgroup analysis based on the type of vasoconstrictor showed a higher risk of rebleeding with a short duration
of octreotide (RR 4.45, 95% CI: 1.72—11.54; 1>=0%). However, there was no difference in the risk of rebleeding
between short duration and standard duration for somatostatin and terlipressin (Supplementary Fig. 4).
Comparison of AEs showed no difference between the shorter and standard duration in six
studies,[22,24,26,27,28,31] while three studies showed a higher incidence of AEs with the standard duration of
vasoconstrictors.[25,30-32] Comparative analysis could not be performed due to the non-uniform definition of
AE:s in the included studies.

Network meta-analysis



S-day rebleeding

All 11 studies reported on the rate of rebleeding at 5 days after EVL. There was no difference among
vasoconstrictor groups (Group 1: < 24 hours, Group 2: > 24 to < 72 hours, Group 3: > 72 to < 120 hours) on
network estimate (Supplementary Table 2), with the very short duration and short duration having RR 1.36
(95% CI: 0.48-3.52) and RR 1.34 (95% CI: 0.42—4.54), respectively, compared to the standard duration group
(Fig. 3). The SUCRA plot was generated from the ranking plot. Ranking based on SUCRAs accounts better for
the uncertainty in the estimated treatment effects. Based on the SUCRA plot analysis for rebleeding, Group 3
was the best treatment for prevention of rebleeding at 5 days, with a SUCRA of 72.6, followed by Group 2
(40.5) and Group 1 (36.8) (Fig. 4) (certainty of evidence: very low).

S-day mortality

A total of 10 studies reported on mortality rates at 5 days after EVL. There was no difference among
vasoconstrictor groups (as above) on network estimate (Supplementary Table 3), with the very short duration
and short duration having RR 0.66 (95% CI: 0.09-2.52) and RR 1.08 (95% CI: 0.15-6.43), respectively,
compared to the standard duration group (Fig. 3). Based on the SUCRA plot analysis for rebleeding, Group 1
was the best treatment for prevention of mortality at 5 days, with a SUCRA of 71.3, followed by Group3(41.1)
and Group 2 (37.5) (Fig. 4). The certainty of evidence for the SUCRA ranking was moderate.

30-day mortality

A total of 10 studies reported data on the incidence of mortality at 30 days after EVL. There was no difference
between the groups on network estimate (Supplementary Table 4), with the very short duration and short
duration having RR 1.18 (95% CI: 0.51-2.51) and RR 0.98 (95% CI: 0.36-2.52), respectively, compared to the
standard duration group (Fig. 3). Based on the SUCRA plot analysis for rebleeding, Group 2 was the best
treatment for prevention of mortality at 30 days, with a SUCRA of 60.4, followed by Group 3 (57.9) and Group
1 (31.7) (Fig. 4). The certainty of evidence for the SUCRA ranking was moderate.

Publication bias, heterogeneity, network coherence, and quality of evidence

Funnel plot visual assessment did not show any evidence of significant publication bias (Supplementary Fig. 5).
The estimated value of between-study variance for the network meta-analysis is 0.147 for the primary outcome,
suggestive of no heterogeneity. The evaluation of inconsistency between the direct and indirect estimates for the
primary outcome did not show any evidence of the same (Supplementary Table 5). The global test based on a
random-effects design-by-treatment interaction model showed no evidence of inconsistency for any of the
outcomes (p-value: 0.469 for the primary outcome). On analysis of individual durations (Supplementary Fig. 6),
there was no difference in the risk of rebleeding compared to 120 hours. SUCRA analysis showed that a
duration of 24 hours was the best treatment for the prevention of rebleeding at 5 days (86.3), followed by 72
hours (67.6), 12 hours (55.9), 120 hours (41.8), 48 hours (27.5), and 0 hours (20.8) (Supplementary Fig. 7).
Sensitivity analysis using leave-one-out analysis showed no difference in the effect. Table 2 displays the
outcomes of treatment comparisons along with the quality of evidence.

Discussion

Current guidelines for the treatment of patients with AVB vary. The British guideline recommends giving
terlipressin or somatostatin at presentation and continuing it for up to 5 days after successful hemostasis (the
level of evidence reported in the guideline is 1a).[31] The most recent AASLD guideline recommends that
treatment with vasoactive agents should then be stopped concurrently with the start of non-selective beta-
blockers and not later than day 5.[32] The present network meta-analysis of 11 studies revealed no difference in
the risk of rebleeding in patients who received vasoconstrictors for 0—24 hours (RR: 1.36, 95% CI: 0.48-3.52)
and 2472 hours (RR: 1.34, 95% CI: 0.42—4.54), compared to those receiving them for 72—120 hours. Similarly,
there was no difference in mortality between the groups at either 5 or 30 days after EVL. Pair-wise analysis also
did not show significant differences in various outcomes between short- and standard-duration vasoconstrictors.
These findings are similar to the results of a recent individual patient data meta-analysis, which showed no
difference in the rebleeding and mortality between the standard and shorter duration groups at 5 and 42
days.[33]

Bacterial infections are frequently associated with AVB in patients with cirrhosis. One study reported that
bacterial infection was a significant and independent predictor of failure to achieve acute hemostasis in patients
with cirrhosis and AVB.[34] Another study found that most infections occurred within the first 5 days of
admission, with half occurring within the first 48 hours. Bacterial infection was associated with a higher
requirement for blood transfusion and a higher incidence of rebleeding (43.5% vs. 9.8% in those without



infection).[35] A previous meta-analysis reported a higher pooled incidence of bacteremia after sclerotherapy
compared to EVL (17% vs. 6%). Again, the frequency of bacteremia after emergency sclerotherapy was
significantly higher than after elective sclerotherapy (22% vs. 14%).[36] This could be responsible for the
higher incidence of rebleeding after sclerotherapy in AVB, requiring continuation of vasoconstrictors, but not in
patients undergoing EVL.

A previous study reported AEs in 50% of patients receiving terlipressin for variceal bleeding, the most common
being electrolyte disturbances and hyponatremia. Other AEs included abdominal pain and cardiac dysrhythmia,
requiring discontinuation of the drug. However, most of these AEs were either self-limited or improved after
drug discontinuation.[37] One RCT included in the present analysis, using terlipressin, reported a significantly
higher incidence of AE in the treatment group, with the most common AE being diarrhea, followed by
hypokalemia and bradycardia.[28] The reported AEs with octreotide include gastrointestinal abnormalities,
bradycardia, hypoglycemia, and hyperglycemia.[38] Thus, vasoconstrictors are associated with.multiple
different AEs, which not only limit their effectiveness but have the potential to cause harm. With the
epidemiology shifting towards an increasing prevalence of metabolic dysfunction-associated steatotic liver
disease-related cirrhosis,[39—41] more patients with variceal bleeding are likely to have cardiometabolic
comorbidities, increasing the risk of AEs with vasoconstrictors, especially terlipressin.[42] We speculate that
reducing the duration of vasoconstrictors will reduce the incidence of associated AEs and reduce cost. However,
comparative analysis of the AEs could not be performed due to the absence of a uniform definition of AEs,
requiring further studies.

It should be noted that in the studies included in this meta-analysis, patients in- whomAVB could not be
controlled endoscopically were excluded. Thus, it is possible that prolonged vasoconstrictor therapy,
particularly terlipressin, could play a role in these patients. Multiple risk factors can contribute to the failure to
control bleeding.[43] One study reported, in a predictive model of failure to control bleeding after sclerotherapy
for AVB, that active bleeding at endoscopy was the strongest predictor of failure to control bleeding, as well as
30-day mortality.[44] Another study analyzed risk factors for failure to control bleeding after EVL for AVB and
found that portal vein thrombosis and Child-Pugh C status with active bleeding on endoscopy were independent
predictors of failure of emergency EVL.[45] Similarly, active bleeding on endoscopy, hypovolemic shock at
presentation, and previous history of EVL (scars leading to insufficient suction) were found to be independent
risk factors for failure to control bleeding after EVL.[46] Thus, patients at risk for failure to control bleeding
may be best served by the continuation of vasoconstrictors, though further studies are required in this small
subgroup of patients.

The strength of the present analysis'is that it included only RCTs. Also, we conducted both pair-wise as well as
network meta-analyses to increase the robustness of the results. Despite this, there are limitations that should be
kept in mind. First, there was.a significant variation in the duration of vasoconstrictors administered, which
forced us to define the duration of therapy as “short” vs. “standard.” Second, there were differences in the type
of vasoconstrictor used in various studies, along with variation in the dosage and timing (Table 1). Although this
is a concern, it should be noted that a previous meta-analysis reported no difference between the
vasoconstrictors (terlipressin vs. somatostatin vs. octreotide) in terms of rebleeding after initial hemostasis for
AVB.[47] Third, there was variation in the proportion of patients with Child-Pugh B or C status among studies.
However, given that patients in all of the studies included were randomized, it is unlikely that there were
imbalances within individual studies. Fourth, all of the studies included were from Asian medical centers,
which, in theory, could limit generalizability to Western medical centers. It is notable, however, that a recent,
small, multicenter U.S. study found no difference in rebleeding or mortality in trials of 24 vs. 72 hours of
octreotide, suggesting that the data here are more widely generalizable [48]. Fifth, there was some heterogeneity
in the definition of rebleeding, which could impact the validity of pooled estimates (Supplementary Table 1).
Sixth, since the studies included in this meta-analysis did not report on hospital length of stay, we could not
comment on this outcome. Nonetheless, we speculate that shorter treatment duration with vasoconstrictors in
patients with AVB is likely to reduce hospital length of stay, consistent with a recent study that found that
patients receiving 24 hours of octreotide therapy in AVB had shorter hospital length of stay than patients
receiving 72 hours of octreotide therapy.[48] Seventh, many SUCRA rankings are based on low to moderate
certainty of evidence, requiring cautious interpretation of the results. Lastly, a cost-effectiveness analysis could
not be performed due to the unavailability of data regarding the same in the included studies.

CONCLUSION



In conclusion, the present network meta-analysis showed that rebleeding and mortality were similar for short or
longer durations of vasoconstrictor therapy in patients with cirrhosis and AVB. The study further emphasized
that there is a lack of quality evidence to support the prolonged use of vasoconstrictors after EVL. Given these
data, clinical practice should evolve to discontinuing vasoconstrictors early after EVL, facilitating early
discharge from the hospital and reducing the cost and burden on healthcare facilities. The most appropriate time
for early discontinuation requires further study, and additional studies are required to identify the subset of
patients at risk for failure to control bleeding who might benefit from the continuation of vasoconstrictors.

REFERENCES

—

10.

11.

12.

13

14.

15.

16.

17.

18.

19.

Sharara Al, Rockey DC. Gastroesophageal variceal hemorrhage. N Engl J Med 2001;345(9):669-681.
Garcia-Tsao G, Bosch J. Management of varices and variceal hemorrhage in cirrhosissN Engl J] Med
2010;362(9):823-832. [CrossRef]

Augustin S, Altamirano J, Gonzalez A, Dot J, Abu-Suboh M, Armengol JR, et al. Effectiveness of
combined pharmacologic and ligation therapy in high-risk patients with acute esophageal variceal
bleeding. Am J Gastroenterol 2011;106(10):1787-1795. [CrossRef]

Amitrano L, Guardascione MA, Manguso F, Bennato R, Bove A, DeNucci C, et al. The effectiveness
of current acute variceal bleed treatments in unselected cirrhotic patients: refining short-term prognosis
and risk factors. Am J Gastroenterol 2012;107(12):1872-1878. [CrossRef]

de Franchis R, Bosch J, Garcia-Tsao G, Reiberger T, Ripoll C; Baveno VII Faculty. Baveno VII -
Renewing consensus in portal hypertension. J Hepatol 2022;76(4):959-974. [CrossRef]

Dai C, Liu WX, Jiang M, Sun MJ. Endoscopic variceal ligation compared with endoscopic injection
sclerotherapy for treatment of esophageal variceal hemorrhage: a meta-analysis. World J Gastroenterol
2015;21(9):2534-2541. [CrossRef]

Laine L, Cook D. Endoscopic ligation compared with sclerotherapy for treatment of esophageal
variceal bleeding. A meta-analysis. Ann Intern Med 1995;123(4):280-287. [CrossRef]

Baiares R, Albillos A, Rincon D, Alonso S, Gonzalez M, Ruiz-del-Arbol L, et al. Endoscopic
treatment versus endoscopic plus pharmacologic treatment for acute variceal bleeding: a meta-analysis.
Hepatology 2002;35(3):609-615. [CrossRef]

Zuberi BF, Baloch Q. Comparison of endoscopic variceal sclerotherapy alone and in combination with
octreotide in controlling acute variceal hemorrhage and early rebleeding in patients with low-risk
cirrhosis. Am J Gastroenterol 2000;95(3):768-771. [CrossRef]

Lo GH, Lai KH, Cheng JS, Lin CK, Huang JS, Hsu PI, et al. Emergency banding ligation versus
sclerotherapy for the control of active bleeding from esophageal varices. Hepatology 1997;25(5):1101-
1104. [CrossRef]

Escorsell A, Bandi JC, Andreu V, Moitinho E, Garcia-Pagan JC, Bosch J, et al. Desensitization to the
effects of intravenous octreotide in cirrhotic patients with portal hypertension. Gastroenterology
2001;120(1):161-169.[CrossRef]

Shang Y, Wang C, Lu H, Chai L, Xu W, Bernardi M, et al. Incidence and type of adverse events in
patients with cirrhosis receiving terlipressin: A systematic review and meta-analysis. Hepatol Commun
2024;8(5):e0526. [CrossRef]

Hutton B, Salanti G, Caldwell DM, Chaimani A, Schmid CH, Cameron C, et al. The PRISMA
extension statement for reporting of systematic reviews incorporating network meta-analyses of health
care interventions: checklist and explanations. Ann Intern Med 2015;162(11):777-784. [CrossRef]
Higgins JP, Altman DG, Gotzsche PC, Jiini P, Moher D, Oxman AD, et al. The Cochrane
Collaboration's tool for assessing risk of bias in randomized trials. BMJ 2011;343(7829):d5928.
[CrossRef]

Puhan MA, Schiinemann HJ, Murad MH, Li T, Brignardello-Petersen R, Singh JA, et al; GRADE
Working Group. A GRADE Working Group approach for rating the quality of treatment effect
estimates from network meta-analysis. BMJ 2014;349:25630. [CrossRef]

Lu G, Ades AE. Combination of direct and indirect evidence in mixed treatment comparisons. Stat
Med 2004;23(20):3105-3124. [CrossRef]

Higgins JP, Thompson SG, Spiegelhalter DJ. A re-evaluation of random-effects meta-analysis. J R Stat
Soc Ser A Stat Soc 2009;172(1):137-159. [CrossRef]

Nevill CR, Cooper NJ, Sutton AJ. A multifaceted graphical display, including treatment ranking, was
developed to aid interpretation of network meta-analysis. J Clin Epidemiol 2023;157(5):83-91.
[CrossRef]

Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a simple,
graphical test. BMJ 1997;315(7109):629-634. [CrossRef]



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Sung JIY, Lai CW, Lee YT, Leung VKS, Li MKK, Chung SCS, et al. Prospective randomised study of
effect of octreotide on rebleeding from oesophageal varices after endoscopic ligation. Lancet
1995;346(8987):1666-1669. [CrossRef]

Lee GH, Cho SW, Kim HJ, Ko KH, Ko YY, Ko JH, et al. Endoscopic variceal ligation plus octreotide
versus variceal ligation alone for the prevention of early rebleeding from esophageal varices. Korean J
Hepatol 1999;5(4):299-305.

Azam Z, Hamid S, Jafri W, Salih M, Abbas Z, Abid S, et al. Short course adjuvant terlipressin in acute
variceal bleeding: A randomized double blind dummy controlled trial. J Hepatol 2012;56(4):819-824.
[CrossRef]

Lo GH, Perng DS, Chang CY, Tai CM, Wang HM, Lin HC. Controlled trial of ligation plus
vasoconstrictor versus proton pump inhibitor in the control of acute esophageal variceal bleeding. J
Gastroenterol Hepatol 2013;28(4):684-689. [CrossRef]

Chitapanarux T, Ritdamrongthum P, Leerapun A, Pisespongsa P, Thongsawat S. Three-day versus
five-day somatostatin infusion combination with endoscopic variceal ligation in the prevention of early
rebleeding following acute variceal hemorrhage: A randomized controlled trial. Hepatol Res
2015;45(13):1276-1282. [CrossRef]

Kumar A, Jha SK, Mittal VV, Sharma P, Sharma BC, Sarin SK. Addition of somatostatin after
successful endoscopic variceal ligation does not prevent early rebleeding in comparison to placebo: A
double blind randomized controlled trial. J Clin Exp Hepatol 2015;5(3):204-212. [CrossRef]

Salim A, Malik K, Haq IU, Butt AK, Alam A. Comparison of 12-hour with 72-hour terlipressin
therapy for bleeding esophageal varices. J Coll Physicians Surg Pak 2017;27(5):334-337.

Zaman M, Zaidi AR, Hyder A, Kumar M, Amin J, Malik K. Frequency of rebleeding between short
course terlipressin different courses (24 hours) and usual course (72 hours) terlipressin in adult
cirrhotic patients presenting with acute variceal rebleeding. Med Forum Mon 2019;30(8):130-133.
Poudel RC, Dhibar DP, Sharma N, Sharma V, Taneja S, Prakash A. Rational for continuing terlipressin
after endoscopic variceal ligation in acute variceal haemorrhage needs further evidence: A pilot study.
Arq Gastroenterol 2022;59(1):89-96. [CrossRef]

Vaishnav M, Biswas S, Shenoy A, Pathak P, Anand A, Swaroop S, et al. Comparison of 1-day versus
3-day intravenous terlipressin in cirrhosis patients with variceal bleeding: A pilot randomised
controlled trial. Aliment Pharmacol Ther 2024;59(5):645-655. [CrossRef]

Lo GH, Yeh JH, Tseng CH, Chen TH, Tai CM, Wang WL, et al. A noninferiority trial comparing 2
days vs 5 days of terlipressin and ceftriaxone in terms of 5-day rebleeding for patients with acute
gastroesophageal variceal hemorrhage. Am J Gastroenterol 2024;119(8):¢63-¢74. [CrossRef]

Tripathi D, Stanley AJ, Hayes PC, Patch D, Millson C, Mehrzad H, et al; Clinical Services and
Standards Committee of the British Society of Gastroenterology. UK guidelines on the management of
variceal haemorrhage in cirrhotic patients. Gut 2015;64(11):1680-1704. [CrossRef]

Kaplan DE, Ripoll C, Thiele M, Fortune BE, Simonetto DA, Garcia-Tsao G, et al. AASLD practice
guidance on risk stratification and management of portal hypertension and varices in cirrhosis.
Hepatology 2024;79(5):1180-1211. [CrossRef]

Biswas S, Lo GH, Mehta S; Elhence A, Wong YJ, Vaishnav M, et al. Abbreviated duration of
vasoactive-agents has similar outcomes as standard duration of therapy in patients with liver cirrhosis
and variceal bleeding: An individual patient data meta-analysis. Dig Dis Sci 2025;70(5):1201-1214.
[CrossRef]

Goulis J, Armonis A, Patch D, Sabin C, Greenslade L, Burroughs AK. Bacterial infection is
independently associated with failure to control bleeding in cirrhotic patients with gastrointestinal
hemorrhage. Hepatology 1998;27(5):1207-1212. [CrossRef]

Bernard B, Cadranel JF, Valla D, Escolano S, Jarlier V, Opolon P. Prognostic significance of bacterial
infection in bleeding cirrhotic patients: A prospective study. Gastroenterology 1995;108(6):1828-1834.
[CrossRef]

Jia Y, Dwivedi A, Elhanafi S, Ortiz A, Othman M, Zuckerman M. Low risk of bacteremia after
endoscopic variceal therapy for esophageal varices: A systematic review and meta-analysis. Endosc Int
Open 2015;3(4):E409-E417. [CrossRef]

Zhang J, Zhou X, Zhao H, Deng J, Qi X. Adverse events of terlipressin in liver cirrhosis with acute
gastrointestinal bleeding: A clinical pharmacist’s real-world observational study. Dig Med Res
2018;1(1):2. [CrossRef]

Debnath D, Cheriyath P. Octreotide. In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2024 Jan—.

Swaroop S, Vaishnav M, Arora U, Biswas S, Aggarwal A, Sarkar S, et al. Etiological spectrum of
cirrhosis in India: A systematic review and meta-analysis. J Clin Exp Hepatol 2024;14(8):101291.
[CrossRef]



40.

Giri S, Ingawale S, Khatana G, Gore P, Praharaj DL, Wong VW, et al. Metabolic cause of cirrhosis is
the emerging etiology for primary liver cancer in the Asia-Oceania region: Analysis of Global Burden
of Disease (GBD) Study 2021. J Gastroenterol Hepatol 2025;40(6):1188-1201. [CrossRef]

41. Huang DQ, Terrault NA, Tacke F, Gluud LL, Arrese M, Bugianesi E, et al. Global epidemiology of
cirrhosis — aetiology, trends and predictions. Nat Rev Gastroenterol Hepatol 2023;20(6):388-398.
[CrossRef]
42. Krag A, Bendtsen F, Mortensen C, Henriksen JH, Maller S. Effects of a single terlipressin
administration on cardiac function and perfusion in cirrhosis. Eur J Gastroenterol Hepatol
2010;22(9):1085-1092. [CrossRef]
43. Giri S, Sundaram S, Jearth V, Bhrugumalla S. Predictors of early bleeding after endoscopic variceal
ligation for esophageal varices: A systematic review and meta-analysis. Clin Exp Hepatol
2022;8(3):267-277. [CrossRef]
44. Ben-Ari Z, Cardin F, McCormick AP, Wannamethee G, Burroughs AK. A predictive model for failure
to control bleeding during acute variceal haemorrhage. J Hepatol 1999;31(3):443-450. [CrossRef]
45. Liu K, Zhang R, Shi C, Wu B, Liu S, Tian H, et al. Risk factors for emergency endoscopic variceal
ligation treatment failure of acute variceal bleeding. Scand J Gastroenterol 2022;57(12):1509-1516.
[CrossRef]
46. Kim DH, Cho E, Jun CH, Son DJ, Lee MJ, Park CH, et al. Risk factors and on-site rescue treatments
for endoscopic variceal ligation failure. Korean J Gastroenterol 2018;72(4):188-196. [CrossRef]
47. Wang C, Han J, Xiao L, Jin CE, Li DJ, Yang Z. Efficacy of vasopressin/terlipressin and
somatostatin/octreotide for the prevention of early variceal rebleeding after the initial control of
bleeding: A systematic review and meta-analysis. Hepatol Int 2015;9(1):120-129. [CrossRef]
48. Allam J, De Melo S, Feagins LA, Agrawal D, Malespin M, Shuja A, et al. Comparison of 24 vs 72-
hour octreotide infusion in acute esophageal variceal hemorrhage — a multi-center, randomized clinical
trial. Am J Med Sci 2024;368(3):267-275. [CrossRef]
TABLES
Table 1. Baseline characteristics and study populations of the included studies
Author Country Drug and dose Duration No. of Age, years Sex Alcoh
(year) patients (male %) | Cirrhosi
Sung Hong Octreotide 100 pg bolus and 0 47 56 (32-78) 76.6% 31.9
(1995)% Kong 25 ug/h 120 hours 47 58 (17-77) 65.9% 36.2
Lee South Octreotide 100 pg bolus and 0 30 50£10 93.3% 509
(1999)* Korea 25 pg/h 120 hours 24 4749 91.7% 62.5
Azam Pakistan | Terlipressin 2 mg bolus and 1 24 hours 65 49.8+11.2 73.8% 6.2°
(2012)* mg/6 h 72 hours 65 49.7£12.1 75.4% 16.9
Lo Taiwan Somatostatin 250-pg/h or 0 58 54.249.7 84.5% 389
(2013)% terlipressin 1 mg/6 h 120 hours 60 52.5+14.4 81.7% 409
Chitapanarux | Thailand Somatostatin 250-pg IV 72 hours 50 45.1£12.4 92.0% 62.0
(2015)% bolus and 250-pug/h infusion 120 hours 45 49.5+11.0 92.1% 422
Kumar India Somatostatin 250-pg IV 0 30 42 (12-65) 80% 339
(2015)% bolus and 250-pug/h infusion 120 hours 31 45 (26-73) 7% 399
Salim Pakistan | Terlipressin 2 mg bolus and 1 12 hours 65 51.3+11.5 57% -
(2017)% mg/6 h 72 hours 25 53.6+11.1 -
Zaman Pakistan | Terlipressin 2 mg bolus and 1 24 hours 50 55.2+5.6 58% -
(2019)” mg/6 h 72 hours 50 -
Poudel India Terlipressin 2 mg bolus and 1 0 25 48.3+£12.0 80% 689
(2022)*8 mg/4 h 48 hours 25 48.1+10.2 80% 689
120 hours 24 48.0+11.6 87.5% 83.3
Vaishnav India Terlipressin 2 mg/4 h for the 24 hours 75 44 (36-51) 85.1% 48.6
(2024)® first 24 hours and 1 mg/6 h 72 hours 75 40 (37-48) 89.3% 42.7
Lo Taiwan | Terlipressin 2 mg bolus and 1 48 hours 52 55.2+11.1 86.5% 423
(2024)%° mg/6 h 120 hours 48 58.9+£12.3 81.2% 47.9




Table 2. Summary of findings table for the primary outcome comparing the duration of

vasoconstrictors after endoscopic variceal ligation

ligation

Setting: Inpatient

Primary outcome: Rebleeding within five days

Comparator (reference): standard duration (> 72 to 120 hours) of vasoconstrictors

Population: Patients with cirrhosis and acute variceal bleeding undergoing endoscopic variceal

Intervention: very short (<24 hours) and short (> 24 and < 72 hours) duration of vasoconstrictors
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Figure 1. PRISMA flowchart for study identification, selection, and inclusion process. Shown is the process used

to identify studies included in the analysis



Short: ation Risk Ratio Risk Ratio

Study or Subgrou Events  Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
1.1.1 0 vs. 120 hours

Sung 1995 18 47 4 47 18.2% 4.50 [1.65, 12.30] 1995 —_——
Lee 1999 2 30 0 24 29% 4.03 [0.20, 80.21] 1999 ]

Lo 2013 1 58 1 60 3.4% 1.03 [0.07, 16.15] 2013 .

Kumar 2015 7 30 8 31 21.5% 0.90[0.37, 2.18] 2015 .
Poudel 2022 2 25 4 24 9.0% 0.48[0.10, 2.38] 2022 —
Subtotal (95% CI) 190 186 55.1% 1.48 [0.55, 3.97] .
Total events 30 17

Heterogeneity: Tau? = 0.60; Chi = 8.46, df = 4 (P = 0.08); I*= 53%

Test for overall effect: Z=0.77 (P = 0.44)

1.1.212vs. 72 hours

Salim 2017 3 65 1 25 51% 1.15[0.13, 10.58] 2017 —
Subtotal (95% CI) 65 25 51% 1.15[0.13, 10.58] oo
Total events 3 1

Heterogeneity: Not applicable
Test for overall effect: Z=0.13 (P = 0.90)

1.1.324 vs. 72 hours

Azam 2012 0 65 1 65 2.6% 0.33 [0.01, 8.03] 2012

Zaman 2019 5 50 4 50 13.3% 1.25[0.36, 4.38] 2019 —
Vaishnav 2024 0 75 2 75  29% 0.20 [0.01, 4.10] 2024 == ) -
Subtotal (95% Cl) 190 190 18.8% 0.84 [0.28, 2.51] <
Total events 5 7

Heterogeneity: Tau? = 0.00; Chi? = 1.62, df = 2 (P = 0.44); I = 0%
Test for overall effect: Z = 0.31 (P = 0.76)

1.1.4 48 vs. 120 hours

Poudel 2022 3 25 4 24 11.4% 0.72[0.18, 2.89] 2022 ——
Lo 2024 2 52 1 48 45% 1.85[0.17, 19.71] 2024 —_— ]
Subtotal (95% Cl) 77 72 159% 0.92[0.28, 3.03] A

Total events 5 5

Heterogeneity: Tau? = 0.00; Chi? = 0.46, df = 1 (P = 0.50); I?= 0%
Test for overall effect: Z=0.14 (P = 0.89)

1.1.572 vs. 120 hours

Chitapanarux 2015 1 50 3 45 51% 0.30[0.03, 2.78] 2015
Subtotal (95% Cl) 50 45 51% 0.30 [0.03, 2.78] et
Total events 1 3

Heterogeneity: Not applicable
Test for overall effect: Z = 1.06 (P = 0.29)

Total (95% CI) 572 518 100.0% 1.13 [0.67, 1.91]
Total events 44 33

Heterogeneity: Tau? = 0.13; Chi? = 13.10, df = 11 (P = 0.29); I* = 16%
Test for overall effect: Z = 0.45 (P = 0.66)

Test for subgroup differences: Chi* = 1.85, df = 4 (P = 0.76), I?= 0%
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Figure 2. Forest plot comparing the risk of rebleeding at 5 days between short-duration vs. standard duration of

vasoconstrictors with sub-group -analysis
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Risk Ratio (95% ClI)
Compared with 72-120 hours

Less than 24 hours —T— 1.36 (0.479, 3.52)
24-72 hours —t—— 1.34 (0.423, 4.54)
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Risk Ratio (95% CI)
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Less than 24 hours — ST 0.662 (0.0867, 2.52)
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Risk Ratio (95% CI)
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Figure 3. Bayesian Forest plots depicting the risk of different outcomes. (A) rebleeding, (B) mortality at 5 days,
and (C) mortality at 30 days in different groups is shown [the duration of vasoconstrictor therapy is as follows:

group 1 (<24 hours) and group 2 (> 24 and < 72 hours)] and control group [group 3 (> 72 to 120 hours)]

.
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Figure 4. Radial surface under the cumulative ranking analysis (SUCRA) and network plots. Shown are plots for
(A) rebleeding, (B) mortality at 5 days, and (C) mortality at 30 days. The number beside the suction techniques

indicates SUCRA values. The duration of vasoconstrictor therapy is as follows: Group 1 (< 24 hours), group 2 (>



24 and < 72 hours), and group 3 (> 72 to 120 hours). (The node size is in relation to the number of participants
analyzed, while the lines connecting nodes indicate the network plot. The treatments are ranked radially based on

their ranking score varying from 0-100.)



