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Methods: A computerized search was conducted across China National
Knowledge Infrastructure (CNKI), Chinese Biomedical Literature Database

Web of Science, up to September 1, 2026. Randomized controlled trials
(RCTs) were included based on the PICOS principle. In the high-dose group,
patients received octreotide combined with high-dose omeprazole (single dose
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Fixed- or random-effects models were selected according to heterogeneity,
and funnel plots were used to assess publication bias. Results: The initial
search yielded 190 relevant articles, which reduced to 122 after removing du-
plicates. After screening titles and abstracts according to inclusion and exclu-
sion criteria, 30 articles remained. Full-text review confirmed the inclusion of
20 RCTs involving a total of 1800 patients. Subgroup analyses were conducted
based on two predefined efficacy evaluation criteria: Standard 1 (based on 9
studies) showed that the high-dose group significantly outperformed the

*First author.

*Corresponding author.

DOI: 10.4236/jbm.2026.1410024 Oct. 26, 2026 341 Journal of Biosciences and Medicines


https://www.scirp.org/journal/jbm
https://doi.org/10.4236/jbm.2026.1410024
http://www.scirp.org
https://www.scirp.org/
https://doi.org/10.4236/jbm.2026.1410024
http://creativecommons.org/licenses/by/4.0/

W. Lietal.

standard-dose group in terms of marked efficacy (OR = 2.77, 95% CI 2.08 -
3.70), inefficacy (OR = 0.17, 95% CI 0.10 - 0.28), and overall efficacy (OR =
5.83, 95% CI 3.55 - 9.56) (P < 0.01), while no significant difference was ob-
served in response rate (OR = 0.81, 95% CI 0.59 - 1.10, P = 0.18). Standard 2
(based on 5 studies) yielded consistent results: the high-dose group also
demonstrated significantly better performance in marked efficacy (OR = 2.32,
95% CI 1.53 - 3.51), inefficacy (OR = 0.21, 95% CI 0.10 - 0.42), and overall
efficacy (OR = 4.78, 95% CI 2.37 - 9.60) (P < 0.01), although response rate still
showed no significant difference (OR = 0.84, 95% CI 0.54 - 1.30, P = 0.43).
Regarding continuous outcomes, the high-dose group showed significantly
shorter hemostasis time (15 studies, MD = —12.06 h, 95% CI —16.64 to —7.48,
P < 0.01), reduced blood transfusion volume (12 studies, MD = —1.17 U, 95%
CI-1.62 to —0.73, P < 0.01), and shorter hospital stay (10 studies, MD = -2.31
d, 95% CI -3.01 to —1.61, P < 0.01). No statistically significant difference was
found in adverse event rates between the two groups (9 studies, OR = 1.30,
95% CI 0.73 - 2.32, P = 0.38). Subgroup analysis suggested a potential trend
toward improved efficacy with an 80 mg dosage regimen and a 3-day treat-
ment course; however, high heterogeneity (I* = 91%~100%) among these con-
tinuous outcomes limited the robustness of the findings. Publication bias as-
sessment revealed funnel plots for dichotomous outcomes (including all effi-
cacy measures and adverse events) were generally symmetrical, indicating low
risk of bias. Funnel plots for the two continuous outcomes—hemostasis time
and blood transfusion volume—showed asymmetric distributions, suggesting
possible publication bias due to unpublished negative results or small-study
effects. Conclusion: Current evidence indicates that high-dose omeprazole
added to octreotide may improve hemostatic efficacy in peptic ulcer bleeding,
shorten hemostasis time and hospital stay, reduce the need for blood transfu-
sion, and does not significantly increase adverse events. However, most in-
cluded studies were conducted in Chinese populations, with inadequate re-
porting of randomization, allocation concealment, and blinding; heterogene-
ity in intervention protocols; short follow-up periods; and lack of assessment
of hard endpoints such as rebleeding, surgery, and mortality. Therefore, these
findings require further validation through multicenter, large-scale, standard-
ized randomized controlled trials (RCTSs). This study has been registered with
PROSPERO (CRD420261491716) and reported according to PRISMA guide-
lines.
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1. Background

Peptic ulcer bleeding is a prevalent and potentially life-threatening gastrointesti-

nal emergency, marked by abrupt onset and rapid clinical deterioration. Failure
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to achieve prompt and effective hemostasis may precipitate hemorrhagic shock,
contributing to persistently elevated mortality—underscoring its substantial bur-
den on patient morbidity and survival [1]. Gastric acid critically contributes to
both the initiation and perpetuation of ulcer hemorrhage: an acidic intragastric
milieu (pH < 4) promotes fibrinolysis, impairs platelet adhesion and aggregation,
and destabilizes nascent thrombi, thereby compromising primary and secondary
hemostasis [2]. Proton pump inhibitors (PPIs), exemplified by omeprazole, exert
potent and sustained inhibition of gastric H*-K*-ATPase in parietal cells, thereby
elevating intragastric pH to 26—a threshold associated with enhanced platelet
function, stable clot formation, and accelerated mucosal repair. Robust evidence
from landmark randomized controlled trials (RCTs) confirms that high-dose in-
travenous omeprazole administered following endoscopic hemostasis signifi-
cantly reduces rebleeding rates and all-cause mortality compared with placebo or
standard-dose regimens [3].

Octreotide, a synthetic somatostatin analog, mediates multifaceted hemostatic
effects—including selective splanchnic vasoconstriction, reduction of portal ve-
nous pressure and gastric mucosal blood flow, and suppression of gastric acid and
pepsin secretion—thereby targeting both hemodynamic and biochemical deter-
minants of bleeding [4]. Prior RCT's have established octreotide monotherapy as
superior to histamine-2 receptor antagonists in achieving initial hemostasis and
preventing early rebleeding in peptic ulcer bleeding, with a favorable safety profile
[5]. Mechanistically, the combination of high-dose omeprazole and octreotide of-
fers complementary pathways—acid suppression coupled with visceral vasocon-
striction—potentially yielding synergistic hemostatic efficacy. Nevertheless, exist-
ing clinical evidence remains fragmented: individual studies are underpowered,
heterogeneous in design and outcome definitions, and insufficiently powered to
assess the comparative efficacy and safety of high-dose combination therapy. To
address this evidence gap, the present study undertakes a rigorous systematic re-
view and meta-analysis to quantitatively synthesize current evidence on the effi-
cacy and safety of high-dose omeprazole plus octreotide in patients with acute
peptic ulcer bleeding. Consistent with the outcomes reported in the eligible RCTs,
the efficacy outcomes assessed in this review are the marked efficacy rate, effective
rate, ineffective rate, overall effective rate, hemostasis time, blood transfusion vol-
ume, and length of hospital stay; the safety outcome is adverse drug reactions.
Although rebleeding, surgical intervention, and mortality are important clinical
endpoints, they were not reported in the included studies and therefore are not
pooled in this meta-analysis. The findings are intended to inform evidence-based,

risk-stratified therapeutic decision-making in clinical practice.

2. Materials and Methods

2.1. Literature Search

A computer-based search was conducted across various Chinese and English da-

tabases, including China National Knowledge Infrastructure (CNKI), China Biol-
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Table 1. PubMed search strategy.

ogy Medicine Database (CBM), VIP Chinese Science and Technology Journal
Full-text Database, Wanfang Data, PubMed, Embase, The Cochrane Library, and
Web of Science, to retrieve data published up to September 1, 2026. A combined
approach using subject headings and free-text keywords was employed. The cor-
responding English keywords included: omeprazole, omeprazole sodium, Losec,
Prilosec, Sandostatin, SMS 201-995, octreotide, peptic ulcer hemorrhage, Peptic
Ulcer, Gastrointestinal Hemorrhage, peptic ulcer bleeding, upper gastrointestinal
bleeding, gastric ulcer bleeding, duodenal ulcer bleeding. The English database,

using PubMed as an example, has a search strategy shown in Table 1.

Steps  Search query Results

" (((omeprazole[Title/ Abstract]) OR (omeprazole sodium[Title/Abstract])) OR (Losec[Title/Abstract])) OR 0848
(Prilosec[Title/Abstract])

o (omeprazole[MeSH Terms]) OR ((((omeprazole[Title/Abstract]) OR (omeprazole sodium|[Title/Abstract])) 14113
OR (Losec[Title/Abstract])) OR (Prilosec[Title/Abstract])) ’

#3 ((octreotide[Title/Abstract]) OR (Sandostatin[Title/Abstract])) OR (SMS 201-995( Title/ Abstract]) 10,198

24 (octreotide[MeSH Terms]) OR (((octreotide[Title/Abstract]) OR (Sandostatin[Title/ Abstract])) OR (SMS 12.895
201-995[Title/Abstract])) ’
((((((Peptic Ulcer[Title/Abstract]) OR (Gastrointestinal Hemorrhage[Title/ Abstract])) OR (peptic ulcer

#5 bleeding|Title/Abstract])) OR (upper gastrointestinal bleeding[Title/Abstract])) OR (gastric ulcer 45.069
bleeding[Title/Abstract])) OR (duodenal ulcer bleeding|[Title/Abstract])) OR (peptic ulcer ’
haemorrhage|[Title/Abstract])
(Peptic Ulcer Hemorrhage[MeSH Terms]) OR (((((((Peptic Ulcer[Title/Abstract]) OR (Gastrointestinal

46 Hemorrhage|[Title/ Abstract])) OR (peptic ulcer bleeding[Title/Abstract])) OR (upper gastrointestinal 49.113
bleeding[Title/Abstract])) OR (gastric ulcer bleeding[Title/Abstract])) OR (duodenal ulcer ’
bleeding[Title/Abstract])) OR (peptic ulcer haemorrhage[Title/Abstract]))

#7 #2 AND #4 AND #6 13

2.2. Inclusion and Exclusion Criteria

2.2.1. Inclusion Criteria

Based on the PICOS principles of evidence-based medicine (population, interven-
tion and control, outcome, and study design), the following inclusion criteria for
studies were established: 1) Study population: Patients with symptoms of acute
upper gastrointestinal bleeding, such as hematemesis or melena, who were diag-
nosed by physicians as having peptic ulcer with bleeding upon admission; patients
with bleeding caused by varices, or those with comorbidities including stroke,
acute heart failure, severe infection, or renal disease were excluded. 2) Interven-
tion and control measures: The high-dose group received octreotide combined
with high-dose omeprazole, with a single dose of omeprazole ranging from 50 to
120 mg administered either by intravenous infusion or continuous intravenous
infusion via a micro-infusion pump. The standard-dose group received octreotide

combined with standard-dose omeprazole, with a single dose of omeprazole rang-

DOI: 10.4236/jbm.2026.1410024

344 Journal of Biosciences and Medicines


https://doi.org/10.4236/jbm.2026.1410024

W. Lietal.

ing from 30 to 40 mg administered by intravenous infusion. Both groups received
identical dosing regimens, routes of administration, and treatment durations for
octreotide; the duration of omeprazole therapy was also the same, ranging from
47 hours to 14 days. Additionally, all patients received standardized basic support-
ive care, including fluid resuscitation, infection prevention, and nutritional sup-
port. 3) Outcome measures: The therapeutic effect of high-dose omeprazole com-
bined with octreotide in peptic ulcer with bleeding was comprehensively evalu-
ated based on five indicators: hemostatic efficacy (excellent response, effective re-
sponse, ineffective response, and overall effective rate), time to hemostasis
(hours), length of hospital stay (days), blood transfusion volume (units), and drug
adverse reactions. For efficacy assessment, multiple criteria were used across the
included studies. Due to the limited number of available publications, this meta-
analysis adopted two commonly used efficacy evaluation standards for compre-
hensive analysis: Standard 1 (based on 9 studies [6]-[14]): Effective was defined as
cessation of bleeding within 48 hours after treatment; moderately effective as ces-
sation within 48 - 72 hours; and ineffective as persistent bleeding beyond 72 hours.
Standard 2 (based on 5 studies [15]-[19]): Effective was defined as cessation of
bleeding within 24 hours after treatment; moderately effective as cessation within
24 - 72 hours; and ineffective as persistent bleeding beyond 72 hours. Overall ef-
fective rate (%) = (number of excellent responders + number of effective respond-
ers)/total number of cases x 100%. 4) Types of studies included: Randomized con-
trolled trials (RCTSs).

2.2.2. Exclusion Criteria

Exclusion criteria: 1) Retrospective studies. 2) Non-clinical trials. 3) Duplicated
publications or studies with methodological flaws and poor quality. 4) Patients
who received concomitant treatment with other acid-suppressing, hemostatic, or
growth-inhibiting drugs. 5) Patients who underwent mechanical compression,
endoscopic hemostasis, or surgical hemostasis. 6) Studies that did not specify

whether randomization was used.

2.3. Data Extraction from Literature

The retrieved articles from the database were imported into EndNote X9, a refer-
ence management software. After removing duplicates, two researchers inde-
pendently conducted literature screening and assessment (including title, abstract,
and full text) to determine eligibility for inclusion in the study. Disagreements
were resolved through discussion with a third party. The collected information
included: first author details, publication year, sample size of participants, gender
and age distribution, intervention details, study design methods, and outcome

measures.

2.4. Assessment of Study Quality

The quality of included studies was assessed using the Cochrane Collaboration’s

recommended tool for bias risk assessment. Each study was evaluated based on

DOI: 10.4236/jbm.2026.1410024

345 Journal of Biosciences and Medicines


https://doi.org/10.4236/jbm.2026.1410024

W. Lietal.

seven criteria: 1) randomization method, 2) allocation concealment, 3) blinding
(participants and researchers), 4) blinding (outcome assessment), 5) data com-
pleteness, 6) selective reporting, and 7) other biases. Risk levels were categorized

as low, unclear, or high.

2.5. Data Analysis Methods

Statistical analysis of the screened literature was performed using Review Manager
5.4 software. For dichotomous variables, odds ratios (OR) were used; for contin-
uous variables, mean differences (MD) were applied. All effect sizes were reported
with 95% confidence intervals (CI). Heterogeneity among studies was assessed
using the y test and I? statistic. If no significant heterogeneity was found (P > 0.10,
I* < 50%), a fixed-effects model was used for meta-analysis; otherwise, a random-
effects model was applied, followed by subgroup or sensitivity analyses to explore
sources of heterogeneity. Funnel plots were used to assess publication bias, with
asymmetry in the funnel plot indicating potential publication bias.

3. Results
3.1. Literature Search Results

The systematic search yielded a total of 190 articles, including 134 from Chinese
databases (29 from CNKI, 56 from Wanfang Medicine, 11 from VIP, and 38 from
the China Biomedical Literature Database (CBM)) and 56 from English databases
(13 from PubMed, 5 from Web of Science, 34 from Embase, and 4 from the
Cochrane Library). Duplicate records were removed using EndNote X9 software,
resulting in 122 unique articles. An initial screening based on titles and abstracts
identified 30 potentially relevant studies. After full-text review and systematic
evaluation considering study design, risk of bias assessment, and pre-determined
inclusion and exclusion criteria, 20 high methodological quality and clinically rel-
evant studies were rigorously selected, involving a total of 1800 patients. See Fig-
ure 1.

3.2. Characteristics of Included Studies

A total of 20 studies were included. Their basic characteristics, including sample
size, age, etiology type, interventions, treatment duration, and outcome measures,

are summarized in Table 2 and Table 3.

3.3. Risk of Bias Assessment in Included Studies

All 20 included studies were randomized controlled trials. Three studies used ran-
dom number tables and one used computer-generated randomization, all of
which were judged to have a low risk of bias. The remaining studies were catego-
rized as having an unclear risk of bias due to lack of detailed methodological de-
scriptions. Allocation concealment was not clearly reported in any study, thus
classified as unclear risk of bias. Blinding was not mentioned in any study, also

resulting in an unclear risk of bias. All studies provided complete data with no
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evidence of selective reporting, so the risk of bias for this domain was considered
low. For other potential sources of bias, information was insufficient, leading to
an overall judgment of unclear risk of bias. See Figure 2.

CNKI (n=29) PubMed (n=13)
CBM (n=38) Web of Science (n=5)
VIP (n=11) The Cochrane Library (n=4)

Wanfang Database (n=56) Embase (n=34)

[ 1
'

The initial search

yielded a total of

190 documents.
(n=190)

Y

Remaining
literature
(n=122)

Remove duplicate
references (n=68)

Excluded studies (n=92)
after reading titles and
abstracts

y

Initial included
studies (n=30)

Non-randomized
controlled trial (n=10)

Final included studies (n=20)

Figure 1. Flowchart of literature screening process.

Random sequence generation (selection bias)

Allocation concealment (selection bias)

== == ] .

Blinding of participants and personnel (performance bias) I

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias) E

Other bias I

0% 25% 50% 75%  100%

| Low risk of bias |:| Unclear risk of bias -High risk of bias I

Figure 2. Summary of included studies’ bias.

Table 2. Basic characteristics of included studies.

Included
Studies

Ye QR
2018 [6]

Zhou YT
2014 [7]

Average age (years)

High-dose
group

492+94

Standard-dose High-dose Standard-dose

group

48.7+9.6

44.42 +5.64 46.45+5.78

Sample size (male/female) Type of etiology

High-dose group Standard-dose group

group group

22 cases of duodenal ulcer, 14 20 cases of duodenal ulcer, 15

40 (27/13) 40 (26/14) cases of gastric ulcer,and 4  cases of gastric ulcer, and 5

cases of compound ulcer cases of compound ulcer

33 cases of gastric ulcer, 60
cases of duodenal bulb ulcer,
and 7 cases of compound

24 cases of gastric ulcer, 62

cases of duodenal bulb ulcer,
100 (67/33) 100 (70/30) and 14 cases of compound

ulcer ulcer
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Continued
Wang HT P T P 39 (28/11) 39 (25/14) 18 cases of gastric ulcer, 21 20 cases of gastric ulcer, 19
2019 [8] T R cases of duodenal ulcer cases of duodenal ulcer
Wen M
400+12 47021 40 (17/23) 40 (26/14) - -
2017 [9]
Wang Y Among all patients, 35 had gastric ulcers and 25 had
41.13£3.1 48.02+3.5  30(16/14) 30 (18/12) .
2017 [10] duodenal ulcers
23 cases of duodenal bulb 23 cases of duodenal bulb
Hu SY ulcer, 14 cases of gastric ulcer, ulcer, 15 cases of gastric ulcer,
4934 £5.13 49.18 £5.26 41 (27/14) 41 (28/13)
2017 [11] and 4 cases of compound and 3 cases of compound
ulcers ulcer
24 cases of duodenal bulb 23 cases of duodenal bulb
Xu GQ ulcer, 13 cases of gastric ulcer, ulcer, 12 cases of gastric ulcer,
413+75 425+76 40 (18/22) 40 (19/21)
2020 [12] and 3 cases of compound and 5 cases of compound
ulcer ulcer
24 cases of duodenal bulb 25 cases of duodenal bulb
Chen K ulcer, 13 cases of gastric ulcer, ulcer, 12 cases of gastric ulcer,
489+42 488+43 42 (29/13) 42 (30/12)
2018 [13] and 5 cases of compound and 5 cases of compound
ulcer ulcer
15 cases of gastric ulcer, 27 14 cases of gastric ulcer, 26
Wei HJ cases of duodenal bulb ulcer, cases of duodenal bulb ulcer,
38.68 + 4.36 39.46 £523 46 (26/20) 46 (25/21)
2022 [14] and 4 cases of compound and 6 cases of compound
ulcer ulcer
Sun R 17 cases of duodenal ulcer, 13 16 cases of duodenal ulcer, 14
un
2021 [15] 42.0+45 435+25 34 (19/15) 34 (20/14) cases of gastric ulcer,and 4  cases of gastric ulcer, and 4
cases of compound ulcer cases of compound ulcers
Yue ZK 15 cases of gastric ulcer, 30 18 cases of gastric ulcer, 30
ue
2017 [16] 4523 +3.10 46.43 +4.29 50 (28/22) 50 (26/24) cases of duodenal ulcer, and 5 cases of duodenal ulcer, and 2
cases of compound ulcer cases of compound ulcer
G XP 29 cases of gastric ulcer, 11 25 cases of gastric ulcer, 4
on,
2017g[17] 46.22 +2.89 45.78 +3.28 45 (24/21) 45 (26/19) cases of duodenal ulcer, and 5 cases of compound ulcer, and
cases of compound ulcer 16 cases of duodenal ulcer
LiX
Q 453 +2.7 467 3.1 10 (4/6) 10 (5/5) - -
2019 [18]
. 15 cases of duodenal ulcer, 10 17 cases of duodenal ulcer, 6
Zhai WT
2020 [19] 55.4+82 49.8+9.5 57 (37/20) 57 (40/17) cases of compound ulcer, and cases of compound ulcer, and
32 cases of gastric ulcer 34 cases of gastric ulcer
Liu JJ 2020
0] 50.09 +4.32 50.17 +4.28 40 (28/12) 40 (27/13) - -
32 cases of gastric ulcer, 17 31 cases of gastric ulcer, 19
Liu H cases of duodenal bulb ulcer, cases of duodenal bulb ulcer,
47.65 +3.78 46.12 £ 4.12 55 (29/26) 55 (27/28)
2017 [21] and 6 cases of compound and 5 cases of compound
ulcer ulcer
14 cases of gastric ulcer, 7 13 cases of gastric ulcer, 6
Luo ZX
46.42 + 544 46.31 £5.58 40 (28/12) 40 (30/10) cases of compound ulcer, and cases of compound ulcer, and
2024 [22]
19 cases of duodenal ulcer 21 cases of duodenal ulcer
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Continued
Guo S

4312 +3.14 4327 +327 32 (18/14) 32 (17/15) - -
2018 [23]
Jiao PL

47.04 +537 46.83+5.54 74 (47/27) 74 (46/28) - -
2017 [24]
Zheng XL

50.6 +10.2 50.3+10.6 45 (22/23) 45 (27/18) - -
2020 [25]
Note: “-” indicates unknown etiology; O denotes that the individual values for the combined group and the single group were not

provided in the literature.

Table 3. Treatment characteristics and outcome measures of included studies.

Included Outcome
High-dose grou Standard-dose grou
Studies § group group measures
Octreotide was administered in Octreotide 0.1 mg dissolved in 10 mL of 0.9% sodium chloride
combination with omeprazole 80 mg injection was administered slowly by intravenous bolus
lus 0.9% NS 100 ml, given b recommended infusion time =5 minutes), followed b
YeQRooig PO O9% NS 100 ml givenby - (recommene e ) -~ DOE@
(6] intravenous infusion at an unspecified continuous intravenous infusion at a rate of 12.5 pg/h. This was 66@
rate, every 12 hours for a 3-day combined with omeprazole 40 mg dissolved in 100 mL of 0.9%
course, based on the control group sodium chloride injection, administered intravenously every 12
regimen. hours for a total treatment duration of 3 days.
. . . Octreotide 0.1 mg dissolved in 20 mL of 5% glucose injection
Octreotide was administered in R o .
o . solution is administered intravenously as a slow bolus
combination with omeprazole 80 mg ] ] ) ]
. (recommended infusion time >5 minutes), followed by
Zhou YT  +0.9% NS 100 ml by intravenous . . . . . . O@B®@
. . continuous intravenous infusion at 25 pg/h. This is combined
2014 [7] infusion at a rate of 8 mg/h for a ) . . ; ®®
] with omeprazole 40 mg dissolved in 100 mL of 0.9% sodium
duration of 3 days, based on the Cq e . .. .
chloride injection solution, administered intravenously every 12
control group protocol. .
hours for a total treatment duration of 3 days.
Octreotide was administered in Octreotide 0.1 mg dissolved in 10 mL of 0.9% sodium chloride
combination with omeprazole 80 mg injection solution is administered slowly by intravenous bolus
Wang HT plus 0.9% NS 100 ml, given by (recommended infusion time > 5 minutes), followed by
an
2019g[8] intravenous infusion at an unspecified continuous intravenous infusion at a rate of 12.5 pg/h. This is OB@
rate, every 12 hours for a 3-day combined with omeprazole 40 mg dissolved in 100 mL of 0.9%
course, based on the control group sodium chloride injection solution, administered by intravenous
regimen. infusion every 12 hours for a total treatment duration of 3 days.
. . . Octreotide 0.1 mg dissolved in 20 mL of 0.9% sodium chloride
Octreotide was administered in L o .
L . injection should be administered slowly by intravenous push
combination with omeprazole 80 mg . . . .
. (recommended infusion time > 5 minutes), followed by
Wen M + 0.9% NS 100 ml by intravenous . . . . .. OOE®
. . continuous intravenous infusion at a rate of 25 pg/h. This is
2017 [9] infusion at a rate of 8 mg/h for a . . . . GEe®G
. combined with omeprazole 40 mg dissolved in 100 mL of 0.9%
duration of 3 days, based on the . o o° .
sodium chloride injection, administered intravenously every 12
control group protocol. .
hours for a total treatment duration of 3 days.
. o . Octreotide 0.1 mg dissolved in 20 mL of 0.9% sodium chloride
Octreotide was administered in R o .
L . injection should be administered slowly by intravenous push
combination with omeprazole 80 mg . . . .
. (recommended infusion time > 5 minutes), followed by
Wang Y + 0.9% NS 100 ml by intravenous . . . . . OO0
e continuous intravenous infusion at a rate of 25 ug/h. This is
2017 [10]  infusion at a rate of 8 mg/h for a ®®

. combined with omeprazole 40 mg dissolved in 100 mL of 0.9%
duration of 3 days, based on the . L 0 .
sodium chloride injection, administered intravenously every 12
control group protocol. .
hours for a total treatment duration of 3 days.
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Continued
Octreotide was administered in Octreotide 0.1 mg dissolved in 10 mL of 0.9% sodium chloride
combination with omeprazole 80 mg injection should be administered slowly by intravenous bolus
lus 0.9% NS 100 ml, given b recommended infusion time > 5 minutes), followed b
Hu SY 2017 © > 100 ml, givenby (recommen e : Yo D0O®
(1] intravenous infusion at an unspecified continuous intravenous infusion at a rate of 12.5 pg/h. This is Do)
rate, every 12 hours for a 3-day combined with omeprazole 40 mg dissolved in 100 mL of 0.9%
course, based on the control group sodium chloride injection, administered by intravenous drip
regimen. every 12 hours for a total treatment duration of 3 days.
. . . Octreotide 0.1 mg dissolved in 20 mL of 20% glucose injection
Octreotide was administered in R e .
o . solution is administered slowly by intravenous bolus
combination with omeprazole 80 mg . . . .
. (recommended infusion time > 5 minutes), followed by
Xu GQ +0.9% NS 100 ml by intravenous . . . . . OO0
. . continuous intravenous infusion at a rate of 25 ug/h. This is
2020 [12]  infusion at a rate of 8 mg/h, for a . . ] . ®B®
. combined with omeprazole 40 mg dissolved in 100 mL of 0.9%
duration of 6 days, based on the ] o ) o )
sodium chloride injection solution, administered intravenously
control group protocol.
every 12 hours for a total course of 6 days.
. . . Octreotide 0.1 mg dissolved in 20 mL of 5% glucose injection
Octreotide was administered in R o .
o . solution is administered slowly by intravenous bolus
combination with omeprazole 80 mg . . . .
. (recommended infusion time > 5 minutes), followed by
Chen K +0.9% NS 100 ml by intravenous . . . . . OB@
. . continuous intravenous infusion at a rate of 25 pg/h. This is
2018 [13]  infusion at a rate of 8 mg/h, for a . . ] . ®®®
. combined with omeprazole 40 mg dissolved in 100 mL of 0.9%
duration of 3 days, based on the ] o ) o )
sodium chloride injection solution, administered intravenously
control group protocol. .
every 12 hours for a total treatment duration of 3 days.
Octreotide was administered in Octreotide 0.1 mg dissolved in 20 mL of 5% glucose injection
combination with omeprazole 80 mg solution is administered intravenously as a slow bolus
. plus 0.9% NS 100 ml, given b (recommended infusion time > 5 minutes), followed b
WeiHj ! o BeRaY mmen s ey OeE®
intravenous infusion at an unspecified continuous intravenous infusion at 25 pg/h. This is combined
2022 [14] . . . . ®E0®®
rate, every 12 hours for a 3-day with omeprazole 40 mg dissolved in 100 mL of 0.9% sodium
course, based on the control group  chloride injection solution, administered intravenously every 12
regimen. hours for a total treatment duration of 3 days.
. . . Octreotide 0.1 mg dissolved in 20 mL of 5% glucose injection
Octreotide was administered in . - .
. . solution is administered intravenously as a slow bolus
combination with omeprazole 50 mg ) ] ) ]
. (recommended infusion time > 5 minutes), followed by
Sun R 2021 plus 0.9% NS 100 ml, infused . . . . . . O@BE®@
. continuous intravenous infusion at 25 pg/h. This is combined
[15] intravenously at a rate of 8 mg/h fora | ) . ] ®B®
. with omeprazole 40 mg dissolved in 100 mL of 0.9% sodium
duration of 3 days, based on the L . o .
chloride injection solution, administered intravenously every 12
control group protocol.
hours for a total course of 3 days.
Octreotide 0.1 mg dissolved in 20 mL of 5% glucose injection
Octreotide was administered in o . g . & )
. . solution is administered intravenously as a slow bolus
combination with omeprazole 50 mg ( ded infusion time > 5 minutes), followed b
recommended infusion time > 5 minutes), followe
Yue ZK plus 0.9% NS 100 ml by intravenous . . . . Y L. O0@e®
A . continuous intravenous infusion at 25 pg/h for 72 hours. This is
2017 [16]  infusion at a rate of 6 mg/h, for a total ) ) ] )
) combined with omeprazole 30 mg dissolved in 90 mL of 0.9%
duration of 48 hours, based on the . o . o .
sodium chloride injection solution, administered intravenously
control group protocol. .
every 12 hours, for a total treatment duration of 48 hours.
Octreotide 0.1 mg dissolved in 20 mL of 5% glucose injection
Octreotide was administered in . . g . & )
. . solution is administered intravenously as a slow bolus
combination with omeprazole 50 mg ) ) ) ]
. (recommended infusion time > 5 minutes), followed by
Gong XP  plus 0.9% NS 100 ml by intravenous . . . . L. O0@e@
: . continuous intravenous infusion at 25 pg/h for 72 hours. This is
2017 [17]  infusion at a rate of 6 mg/h, for a total P06

duration of 48 hours, based on the
control group protocol.

combined with omeprazole 30 mg dissolved in 90 mL of 0.9%
sodium chloride injection solution, administered intravenously
every 12 hours, for a total treatment duration of 48 hours.
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Continued

Octreotide 0.1 mg dissolved in 20 mL of 5% glucose injection
Octreotide was administered in 8 °8 )

combination with omeprazole 80 mg
Li XQ 2019 + 0.9% NS 100 ml by intravenous
[18] infusion at a rate of 8 mg/h, fora

duration of 3 days, based on the

solution is administered slowly by intravenous bolus

(recommended infusion time > 5 minutes), followed by

continuous intravenous infusion at a rate of 25 pg/h. This is O@BE®@
combined with omeprazole 40 mg dissolved in 100 mL of 0.9%

sodium chloride injection solution, administered by intravenous
control group protocol. . ,
drip every 12 hours for a total treatment duration of 3 days.

. . . Octreotide 0.1 mg dissolved in 20 mL of 5% glucose injection
Octreotide was administered in R o )
o . solution is administered intravenously as a slow bolus
combination with omeprazole 120 mg . . . .

(recommended infusion time > 5 minutes), followed by

Zhai WT  + 0.9% NS 100 ml intravenous . . . . . . O@B®@
. . . continuous intravenous infusion at 25 pg/h. This is combined
2020 [19]  infusion, at an unspecified rate, once . . . . ®®
with omeprazole 40 mg dissolved in 100 mL of 0.9% sodium
every 12 hours, for a course of 5 days, R . o )
. chloride injection solution, administered intravenously every 12
based on the control group regimen.
hours for a total course of 5 days.
Octreotide was administered in Octreotide 0.1 mg dissolved in 10 mL of 5% glucose injection
combination with omeprazole 80 mg solution is administered intravenously as a slow bolus
lus 0.9% NS 100 ml, given b recommended infusion time > 5 minutes), followed b
LiuJ 2020 PlUSO9%NS100ml givenby - (recommene fime plollowedby - poee
[20] intravenous infusion at an unspecified continuous intravenous infusion at 25 pg/h. This is combined B0
rate, every 12 hours, for a treatment ~ with omeprazole 40 mg dissolved in 100 mL of 0.9% sodium
duration of 14 days, based on the chloride injection solution, administered intravenously every 12
control group protocol. hours for a total treatment duration of 14 days.
) o ) Octreotide 0.1 mg dissolved in 20 mL of 5% glucose injection
Octreotide was administered in R o )
. . solution is administered intravenously as a slow bolus
combination with omeprazole 80 mg . . . .
. . (recommended infusion time > 5 minutes), followed by
Liu H 2017 + 0.9% NS 100 ml by intravenous i ) o o . OE0)
e continuous intravenous infusion at 25 pg/h. This is combined
[21] infusion at a rate of 8 mg/h for a . . . . 6O
. with omeprazole 40 mg dissolved in 100 mL of 0.9% sodium
duration of 3 days, based on the 1 . ) .. .
chloride injection solution, administered intravenously every 12
control group protocol.
hours for a total course of 3 days.
. o . Octreotide 0.1 mg dissolved in 10 mL of 5% glucose injection
Octreotide was administered in R e ]
. . solution is administered slowly by intravenous bolus
combination with omeprazole 80 mg . . . .
. (recommended infusion time > 5 minutes), followed by
Luo ZX plus 0.9% NS 100 ml by intravenous ] ] ) ) o @@
A . ] continuous intravenous infusion at a rate of 25 ug/h. This is
2024 [22]  infusion, at an unspecified rate, every . . . . G®O®
combined with omeprazole 40 mg dissolved in 100 mL of 0.9%
12 hours for a 14-day course, based on . . .. .
. sodium chloride injection solution, administered intravenously
the control group regimen. .
every 12 hours for a total treatment duration of 14 days.
Octreotide was administered in Octreotide 0.1 mg dissolved in 20 mL of 5% glucose injection
combination with omeprazole 80 mg solution is administered intravenously as a slow bolus
+0.9% NS 100 ml, given (recommended infusion time > 5 minutes), followed by
Guo §$2018 . . . . . - .
23] intravenously via infusion at an continuous intravenous infusion at 25 pg/h. This is combined GBM®E
unspecified rate, once daily for a with omeprazole 40 mg dissolved in 250 mL of 0.9% sodium
course of 2 days, based on the control chloride injection solution, administered once daily via
group regimen. intravenous drip for a total duration of 2 days.
. o . Octreotide 0.1 mg dissolved in 20 mL of 0.9% sodium chloride
Octreotide was administered in . o .
o . injection should be administered slowly by intravenous push
combination with omeprazole 80 mg . . . .
. ) (recommended infusion time > 5 minutes), followed by
Jiao PL + 0.9% NS 100 ml by intravenous . . . . . OO0
e continuous intravenous infusion at a rate of 25 pg/h. This is
2017 [24]  infusion at a rate of 8 mg/h for a

. combined with omeprazole 40 mg dissolved in 100 mL of 0.9%
duration of 3 days, based on the . o ° .
sodium chloride injection, administered intravenously every 12
control group protocol. .
hours for a total treatment duration of 3 days.
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Continued
Octreotide was administered in Octreotide 0.1 mg dissolved in 20 mL of 5% glucose injection
combination with omeprazole 80 mg solution is administered intravenously as a slow bolus
+0.9% NS 100 ml by intravenous (recommended infusion time > 5 minutes), followed by
Zheng XL . . e 1o i ) o . )
2020 [25] infusion, with unspecified infusion ~ continuous intravenous infusion at 25 pg/h. This is combined 00

control group protocol.

rate and frequency, for a treatment ~ with omeprazole 40 mg dissolved in 100 mL of 0.9% sodium
duration of 7 days, based on the

chloride injection solution, administered intravenously every 12
hours for a total course of 7 days.

Note: In all studies, the high-dose group received high-dose omeprazole combined with octreotide, while the standard-dose group

received standard-dose omeprazole combined with octreotide. The dosage and administration of octreotide were identical between
the two groups. @® Efficacy rate, @) effective rate, 3 inefficacy rate, @ total effective rate, ® hemostasis time, ®) blood transfusion
volume, @ hospitalization duration, (8) adverse reactions; NS: normal saline; GS: glucose solution.

3.4. Meta-Analysis Results

3.4.1. Evaluation of Treatment Efficacy

Nine studies [6]-[14] reported on the outcomes of cure, effective response, ineffi-
cacy, and overall effectiveness. The statistical heterogeneity tests yielded results of
(P=0.98,1*=0%), (P =0.96, > = 0%), (P = 0.99, I* = 0%), and (P = 0.99, I* = 0%),
respectively, indicating no significant statistical heterogeneity among the groups
for these treatment outcome measures; thus, a fixed-effects model was adopted.
The model analysis showed that the high-dose group differed significantly from
the conventional-dose group in terms of cure rate [OR = 2.77, 95% CI (2.08,
3.70)], inefficacy [OR = 0.17, 95% CI (0.10, 0.28)], and overall effectiveness [OR
=5.83,95% CI (3.55, 9.56)] (all P < 0.05), but there was no statistically significant
difference in effective response [OR = 0.81, 95% CI (0.59, 1.10)] (P > 0.05). (See
Figures 3-6)

High-dose group  Standard-dose group 0Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M.H, Fixed, 95% CI M-H, Fixed, 95% CI
Chen K 2018 29 42 20 42 111%  2.45[1.01,5.98)
Hu SY 2017 27 4 15 41 92% 3.34[1.35,827)
Wang HT 2019 22 39 15 39 11.7%  2.07[0.84,5.11] -,
Wang Y 2017 24 30 13 30 46% 5.23[1.66,16.51]
Wei HJ 2022 34 46 24 46 112%  2.60[1.08,6.24) e e—
WenM 2017 30 40 20 40 89%  3.00[1.16,7.73) EEE—
Xu 6Q 2020 29 40 19 40  93%  291[1.15,7.39
Ye GR 2018 29 40 20 40 9.8%  2.64[1.04,6.69 —
Zhou YT 2014 75 100 54 100 241%  2.56[1.40,4.65) s
Total (95% CI) 418 418 100.0%  2.77[2.08, 3.70] -
Total events 299 200
Heterogeneity: Chi*= 1.95, df= 8 (P = 0.98); I*= 0% 0=1 0:2 015 2 5 1=0

Test for overall effect: Z= 6.93 (P < 0.00001)

Favours [High-dose group] Favours [Standard-dose group]

Figure 3. Forest plot of the significant efficacy comparison based on Standard 1.

ChenK2018
Hu 8sY 2017
Wang HT 2019
Wang Y 2017
Wei HJ 2022
WenM 2017
Xu GQ 2020
Ye QR 2018
Zhou YT 2014

Total (95% CI)
Total events

High-dose group  Standard-dose group 0dds Ratio 0dds Ratio
Study or Subgroup Events Total Events Total Weight M.H, Fixed, 95%Cl M-H, Fixed, 95% CI
12 42 14 42 11.4% 0.80[0.32, 2.02) "
10 @ 10 41 86%  1.00[0.36,2.74] ——
15 39 13 39 91% 1.25[0.49,3.16] e
5 30 10 30 95% 0.40[0.12,1.36]
10 46 12 46 10.7% 0.79[0.30, 2.06) -1
8 40 10 40 91% 0.75[0.26, 2.15]
9 40 9 40 8.0% 1.00[0.35, 2.86)
9 40 1 40 97%  0.77[0.28,2.11] —_—
20 100 26 100 23.7%  0.71[0.37,1.38] e e
418 418 100.0%  0.81[0.59, 1.10] -
98 1 1 1 1 1 1
0.1 0.2 05 2 5 10

1156
Heterogeneity: Chi*= 2.62, df= 8 (P = 0.96); F= 0%
Test for overall effect Z=1.35 (P = 0.18)

Favours [High-dose group] Favours [Standard-dose group]

Figure 4. Forest plot of the effective rate for Standard 1.
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0Odds Ratio
M.H, Fixed, 95% CI

High-dose group  Standard-dose group 0dds Ratio

Study or Subgroup Events Total Events Total Weight M.H, Fixed, 95% CI
ChenK2018 1 42 8 42 84%  0.10[0.01,0.87)
Hu 8Y 2017 4 4 1 41 107%  0.29[0.09,1.02)
Wang HT 2019 2 39 1" 39 11.2%  0.14[0.03,0.67)
Wang Y 2017 1 30 7 30 73%  0.11[0.01,0.99)
Wei HJ 2022 2 46 10 46 10.3%  0.16[0.03,0.80]
WenM 2017 2 40 10 40 10.2%  0.16[0.03,0.78]
Xu 6Q 2020 2 40 12 40 123%  0.12[0.03,0.59)
Ye QR 2018 2 40 9 40 9.2% 0.18[0.04, 0.90)
Zhou YT 2014 5 100 20 100 20.4% 0.21[0.08, 0.59]
Total (95% CI) 418 418 100.0%  0.17[0.10, 0.28]
Total events 21 98

Heterogeneity: Chi*=1.61, df=8 (P = 0.99), F= 0%

—_—
—_—

B
.
- -
S
B

0.01 1 10 100
Testfor overall effect 2= 6.98 (P < 0.00001) Favours [High-dose group] Favours [Standard-dose group]
Figure 5. Inefficient forest plot for Standard 1.
High-dose group  Standard-dose group 0Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M.H, Fixed, 95% ClI M.H, Fixed, 95% C|
Chen K 2018 41 42 34 42 51% 9.65[1.15,81.02)
Hu 8Y 2017 37 4 30 41 183% 3.39[0.98,11.74] -
Wang HT 2019 37 39 28 39 9.0% 7.27[1.49,35.45)
Wang Y 2017 29 30 23 30 4.8% 8.83[1.01,76.96)
Wei HJ 2022 44 46 36 46 9.8% 6.11[1.26,29.69] -
WenM 2017 38 40 30 40 9.4% 6.33[1.29,31.11] -
Xu GQ 2020 38 40 28 40 8.8% 8.14[1.69,39.32] -
Ye QR 2018 38 40 31 40 9.7% 5.52[1.11,27.43] -
Zhou YT 2014 95 100 80 100 251% 4.75[1.71,13.23] —_—
Total (95% CI) 418 418 100.0%  5.83[3.55,9.56] -
Total events 397 320
Heterogeneity: Chi*=1.61, df=8 (P = 0.99), F= 0% U.';JZ 0?1 150 5=0

Test for overall effect: Z= 6.98 (P < 0.00001)

Favours [High-dose group] Favours [Standard-dose group)

Figure 6. Forest plot of the overall effective rate for Standard 1.

Standard 2 included five studies [15]-[19] reporting on the outcomes of cure,
effective response, inefficacy, and overall effectiveness. The statistical heterogene-
ity tests yielded results of (P = 0.68, I* = 0%), (P = 0.58, I* = 0%), (P = 0.97, I* =
0%), and (P = 0.97, I* = 0%), indicating no significant statistical heterogeneity
among the groups regarding treatment efficacy indicators, thus warranting the use
of a fixed-effects model. The model analysis revealed that the high-dose group
showed statistically significant differences compared to the conventional-dose
group in terms of cure rate [OR = 2.32, 95% CI (1.53, 3.51)], inefficacy [OR = 0.21,
95% CI (0.10, 0.42)], and overall effectiveness [OR = 4.78, 95% CI (2.37, 9.60)] (all
P < 0.05), but no significant difference was observed in effective response [OR =
0.84, 95% CI (0.54, 1.30)] (P > 0.05). (See Figures 7-10)

High-dose group  Standard-dose group 0Odds Ratio 0dds Ratio
Study or Subgrou Events Total Events Total Weight M.H, Fixed, 95% CI M_.H, Fixed, 95% CI
Gong XP 2017 33 45 25 45 226%  2.20(0.91,5.33) T
LiXQ 2019 6 10 4 10 5.4% 2.25(0.38,13.47)
Sun R 2021 27 34 15 34 105% 4.89[1.67,14.27)
Yue ZK 2017 35 50 27 50 27.4%  1.99(0.87,4.52 T
Zhai WT 2020 32 57 23 57 341%  1.89(0.90,3.98] T
Total (95% CI) 196 196 100.0%  2.32[1.53,3.51] e
Total events 133 94
Heterogeneity: Chi*= 2.29, df= 4 (P = 0.68); F= 0% 0=1 0=2 0=5 2 5 1=0

Test for overall effect: Z= 3.98 (P < 0.0001)

Favours [High-dose group] Favours [Standard-dose group]

Figure 7. Forest plot of the significant efficacy comparison based on Standard 2.

High-dose group  Standard-dose group 0Odds Ratio 0dds Ratio
Study or Subgrouj Events Total Events Total Weight M.H, Fixed, 95% CI M_.H, Fixed, 95% CI
Gong XP 2017 10 45 12 45 21.5%  0.79[0.30, 2.06] I
LiXQ 2019 3 10 3 10 48% 1.00(0.15,6.77)
Sun R 2021 6 34 12 34 228%  039[0.13,1.21]
Yue ZK 2017 12 50 14 50 246%  0.81[0.33,1.99 e E—
Zhai WT 2020 21 57 18 57 262%  1.26(0.58,2.75] e
Total (95% CI) 196 196 100.0%  0.84[0.54, 1.30]
Total events 52 59
Heterogeneity: Chi*= 2.87, df= 4 (P = 0.58); F= 0% 0= 3 012 0’5 7 t b 1=0

Test for overall effect: Z= 0.78 (P = 0.43)

Figure 8. Forest plot of the effective rate for Standard 2.

Favours [High-dose group] Favours [Standard-dose group]
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High-dose group
Study or Subgroup Events Total Events Total Weight M.H, Fixed, 95% CI

Standard-dose group

0dds Ratio

Odds

Ratio

M-H, Fixed, 95% CI

Gong XP 2017 2 45 8 45 189%  0.22[0.04,1.08] —_—

LiXQ 2019 1 10 3 10  67%  0.26[0.02,3.06]

Sun R 2021 1 34 7 34 168%  0.12[0.01,1.01]

Yue ZK 2017 3 50 9 50 209%  0.29[0.07,1.15] B —

Zhai WT 2020 4 57 16 57 36.8%  0.19[0.06,0.62) s —

Total (95% CI) 196 196 100.0%  0.21[0.10, 0.42] -

Total events 1" 43

Heterogeneity: Chi*= 0.55, df= 4 (P = 0.97); F= 0% 0 p” 011 110 100‘

Test for overall effect: Z= 4.39 (P < 0.0001)

Favours [High-dose group] Favours [Standard-dose group]

Figure 9. Inefficient forest plot for Standard 2.

Gong XP 2017
LiXQ 2019
Sun R 2021
Yue ZK 2017
Zhai WT 2020

Total (95% Cl)
Total events

Heterogeneity: Chi*= 0.55, df= 4 (P = 0.97); F= 0%
Test for overall effect: Z= 4.39 (P < 0.0001)

High-dose group  Standard-dose group 0dds Ratio 0dds Ratio
Study or Subgroup Events Total Events Total Weight M.H, Fixed, 95% CI

M.H, Fixed, 95% CI

43 45 37 45 19.4% 4.65(0.93,23.27) ———
9 10 7 10 83% 3.86[0.33, 4557
33 34 27 34 94% 8.56(0.99,73.90]
a7 50 a 50 29.0% 3.44[0.87,13.56] —
53 57 a 57 339% 5.17[1.61,16.64] —_—

196 196 100.0%  4.78[2.37,9.60] -
185 153

0.02 04 10 50

Favours [High-dose group] Favours [Standard-dose group]

Figure 10. Forest plot of the overall effective rate for Standard 2.

3.4.2. Comparison of Hemostasis Time

Fifteen studies [6] [7] [9]-[15] [17] [19]-[23] reported hemostasis time. Heteroge-
neity testing revealed substantial statistical heterogeneity (P < 0.00001, I* = 100%),
warranting the use of a random-effects model. Pooled analysis showed that the
high-dose group achieved significantly shorter hemostasis time compared with
the conventional-dose group (MD = —12.06 hours, 95% CI: —16.64 to —7.48; P <
0.00001). Sensitivity analysis was conducted by sequentially excluding each indi-
vidual randomized controlled trial (RCT). The results showed that the I? value
remained at 100% regardless of which study was removed, indicating that hetero-
geneity was not driven by any single study but rather stemmed from systematic
differences among studies (such as administration route, dosage, duration of
treatment, etc.). See Figure 11.

Subgroup analysis by omeprazole dosage: The 50 mg subgroup included two
studies (158 patients in total, 79 in each group), with a pooled MD of —7.79 hours
(95% CI: —23.03 to 7.44), P = 0.32, I* = 99%, showing no significant inter-group
difference; the 80 mg subgroup included 12 studies (1092 patients in total, 546 in
each group), with a pooled MD of —12.52 hours (95% CI: —15.46 to —9.58), P <
0.00001, I* = 97%, demonstrating a significant reduction in hemostatic time in the
high-dose group at this dosage; the 120 mg subgroup included only one study,
which lacked independent replication, making it insufficient to support dose-re-
sponse inference. See Figure 12.

Subgroup analysis by treatment duration: The 2-day subgroup included two
studies (154 patients in total, 77 in the intervention group vs. 77 in the control
group), with a pooled mean difference (MD) of —6.43 hours (95% CI: —18.83 to
5.97), P = 0.31, I = 100%, indicating no statistically significant difference in he-
mostatic time between the high-dose and standard-dose groups; the 3-day sub-
group included nine studies (856 patients in total, 428 in each group), with a
pooled MD of —13.74 hours (95% CIL: —15.35 to —12.13), P < 0.00001, I* = 75%,
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or Subgrou
Chen K2018
Gong XP 2017
Guo S 2018
Hu 8Y 2017
LiuH2017
LiuJJ 2020
Luo ZX 2024
Sun R 2021
Wang ¥ 2017
Wei HJ 2022
WenM 2017
XuGQ 2020
Ye QR 2018
Zhai WT 2020
Zhou YT 2014

Total (95% Cly

Heterogeneity. Tau®= 80.35; Chi®= 3106.17, df= 14 (P < 0.00001); I*= 100%
Test for overall effect Z=5.16 (P < 0.00001)

showing that the high-dose group had significantly shorter hemostatic time than
the standard-dose group; the 14-day subgroup included two studies (160 patients
in total, 80 in each group), with a pooled MD of —8.37 hours (95% CI: —29.36 to
12.62), P = 0.43, I = 99%, indicating no statistically significant difference. Sub-
groups for 5 days and 6 days each included only one study; due to insufficient
sample size and lack of replicative evidence, effective pooling analysis could not
be performed, nor could efficacy differences under these durations be assessed.
See Figure 13.

Subgroup analysis by infusion rate: The 6 mg/h subgroup included only one
study (90 patients in total, 45 in each group); limited by single-center, single-study
design, heterogeneity measures could not be calculated, and robust effect estima-
tion was not feasible. See Figure 14.

In summary, inconsistencies in treatment duration (particularly 3 days vs. non-
3 days), dosage (especially 80 mg vs. other doses), and infusion rate may represent

important potential sources of heterogeneity in the overall effect observed in this

study.
High-dose group Standard-dose group Mean Difference Mean Difference
Mean SD_Total _Mean SD___Total Weight IV, Random, 95% CI IV, Random, 95% CI
20 6 42 334 73 42  66% -13.40[-16.26,-10.54] TE——
1.34 034 45 1.45 0.27 45 68% -0.11 [-0.24, 0.02]
2047 112 32 3323 142 32 68% -12.76[-13.38,-12.13] =
2051 541 41 3333 877 41 68% -1288[16.03,-9.73 ————

31.26 357 55 47.82 419 65 6.8% -16.57 [18.02,-15.12) -
1812 6.07 40 37.24 8.13 40 66% -19.12[22.26,-1598) ———

2982 338 40 27.52 415 40 67% 2.30(0.64, 3.96) ——
2076 6.4 34 3642 75 34 66% -1566[18.97,-12.35)

2087 6.1 30 36.36 76 30  65% -15.49[18.98,-12.00] ——
1803 275 46 3012 3.92 46 68% -11.09}12.47,-9.71] -
2032 633 40 3335 8.34 40 68% -13.03[16.27,-9.79) ———
203 33 40 334 5.3 40 67% -1310[156.03,-11.17) —
2054 537 40 3346 8.72 40 66% -1292[16.09,-9.75) ———
3397 586 57 4865 7.49 57  67% -1468[17.12,-12.24) ——
2033 634 100 3334 8.35 100 6.7% -13.01 [-15.06,-10.96) ——

682 682 100.0% -12.06 [-16.64, -7.48] —i——

-20 10 10 20
Favours [High-dose group] Favours [Standard-dose group]

Figure 11. Hemostasis time.

High-tose gr oy Standard-dose group Mean Difference Mean Dilference
Stugly or Sulsqroug  Mean S0 Total Mean S0 Total WWesight IV, Bandom, 95% CI I, Randarm, 35% C|
8,11 5y
Gong XP 2017 134 034 45 145 0.zr 45 68% -0.11 [0.24, D7)
Sun R 2011 076 64 34 3IA2 75 3 GE% -1586 [16.97,-12.35] —
Subltotal (35% C1) ] 79 134%  T.79[-23.03,7.44] e ———
Heterogenelty: Tau® = 119.47, Chi = BA.45, df= 1 (P < 0.00001); = 09%
Test for overall eect Z=1.00 (F=0.32)
1.2 By
Chen K 2MB8 0 B 42 334 73 47 6.6% -13.40 [16.26,-10.54] —
Guo S 2018 047 142 32 3323 142 N 6% -12.76[13.39,-1213 -
HusY 2017 051 541 a 3339 arr 4 66% -12BBF16.03,-973] S —
LiuH 2017 2925 357 65 4TE? 410 55 BE% -16.57 [19.02,-1517] —
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Figure 12. Forest plot of subgroup analysis on hemostasis time based on different doses of omeprazole.
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Figure 13. Forest plot of subgroup analysis on hemostasis time according to omeprazole treatment duration.
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Figure 14. Forest plot of subgroup analysis on hemostasis time according to omeprazole infusion rate.

3.4.3. Comparison of Blood Transfusion Volume
Twelve studies [6] [7] [9]-[15] [20] [22] [23] reported blood transfusion volume.
Significant statistical heterogeneity was observed (P < 0.00001, I* = 99%), justify-
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ing the use of a random-effects model. Pooled analysis demonstrated that the
high-dose group required significantly less blood transfusion than the conven-
tional-dose group (MD = —1.17 units, 95% CI: —1.62 to —0.73; P < 0.00001). Sen-
sitivity analysis was conducted by sequentially excluding each individual random-
ized controlled trial (RCT). The results showed that the I? value remained at 99%
regardless of which study was removed, indicating that heterogeneity was not
driven by any single study but rather stemmed from systematic differences among
studies (such as administration route, dosage, duration of treatment, etc.). See
Figure 15.

Subgroup analysis by infusion rate showed that in subgroups where infusion
rate was not clearly reported (6 studies, n = 239 per group), blood transfusion
decreased by 1.02 units (MD = —1.02, 95% CI: —1.28 to —0.76; I* = 89%). In con-
trast, the subgroup with a fixed infusion rate of 8 mg/h (6 studies, n = 286 per
group) demonstrated a larger effect size (MD = —1.33, 95% CI: —2.12 to —0.54; I?
=99%). See Figure 16.

Stratification by single dose revealed that the 80 mg subgroup included 11 stud-
ies (n = 491 per group), showing a reduction in blood transfusion by 1.05 units
(MD = -1.05, 95% CI: —1.47 to —0.62; I* = 98%). The 50 mg dose was only repre-
sented in one study, and due to insufficient sample size and lack of replication,
reliable assessment of its effect or heterogeneity could not be performed. See Fig-
ure 17.

Analysis by treatment duration showed significant benefit in both the 3-day
subgroup (MD = —1.24, 95% CI: —=1.91 to —0.57; I* = 99%) and the 14-day sub-
group (MD = —-1.21, 95% CI: —2.08 to —0.34; I* = 97%; P = 0.006). However, the
2-day and 6-day regimens were each represented by only one study, and due to
limited data availability, no robust conclusions could be drawn regarding differ-
ences in efficacy or heterogeneity. See Figure 18.

Opverall, all analyzable subgroups showed consistent effect directions, support-
ing the notion that high-dose omeprazole reduces blood transfusion require-
ments. However, due to the very limited number of studies in certain subgroups
(e.g., 50 mg dose, 2-day/6-day regimens), current evidence is insufficient to defin-

itively establish the relative superiority of different dosing parameters.
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Figure 15. Blood transfusion volume.
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Figure 16. Forest plot of subgroup analysis on transfusion volume according to omeprazole infusion rate.
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Figure 17. Forest plot of subgroup analysis on transfusion volume according to omeprazole dose.
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Figure 18. Forest plot of subgroup analysis on transfusion volume according to omeprazole treatment
duration.
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3.4.4. Comparison of Length of Hospital Stay

Ten studies [6] [11] [14] [15] [17] [19]-[23] reported length of hospital stay. Sub-
stantial heterogeneity was observed (P < 0.00001, I* = 91%), supporting the use of
a random-effects model. Meta-analysis showed that the high-dose group had a
significantly shorter length of hospital stay than the conventional-dose group
(MD = -2.31 days, 95% CI: —3.01 to —1.61; P < 0.00001). Sensitivity analysis was
conducted by sequentially excluding each individual randomized controlled trial
(RCT). The results showed that the I*value remained at 91% regardless of which
study was removed, indicating that heterogeneity was not driven by any single
study but rather stemmed from systematic differences among studies (such as ad-
ministration route, dosage, duration of treatment, etc.). See Figure 19.

Subgroup analysis by omeprazole infusion rate: The “unknown rate” group in-
cluded 7 studies, with a weighted mean difference (MD) of —2.22 days (95% CI:
—3.14 to —1.30), showing high heterogeneity (I* = 93%); the 8 mg/h group included
2 studies, with an MD of —2.55 days (95% CI: —3.84 to —1.25), I* = 78%; and the 6
mg/h group consisted of only one study, precluding meta-analysis and heteroge-
neity assessment. Due to imbalanced sample sizes across infusion rate subgroups
and insufficient replication evidence, current data are inadequate for reliable eval-
uation of clinical differences among different infusion rates. Notably, all analyza-
ble subgroups consistently showed that higher infusion rates were associated with
shorter hospital stays. See Figure 20.

Subgroup analysis by treatment duration: The 2-day group included 2 studies,
with an MD of —2.34 days (95% CI: —2.73 to —1.95), I* = 0%, indicating robust
results; the 3-day group included 5 studies, with an MD of —-2.58 days (95% CI:
—3.32 to —1.83), I* = 74%, showing moderate heterogeneity; the 14-day group in-
cluded 2 studies, with an MD of -2.49 days (95% CI: —4.57 to —0.41), I* = 93%,
exhibiting very high heterogeneity; and the 5-day group included only one study,
making statistical inference impossible. Limited by uneven distribution of study
numbers across duration subgroups—particularly due to sparse evidence for
longer durations—the current data do not support meaningful comparisons of
efficacy between different treatment regimens. See Figure 21.

Additionally, the 120 mg dose subgroup also included only one study, lacking
sufficient basis for heterogeneity assessment and preventing conclusions about

specific effects at this dosage level. See Figure 22.
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Figure 19. Length of hospital stay.
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Test for overall effect. Z=9.32 (P < 0.00001)

11.3.3 8mgh
LiuH 2017 624 165 55 941 225 55 10.0% -317[3.91,-2.43] —_—

Sun R 2021 465 125 34 65 255 34 93% -1.85[-2.80,-0.90] —
Subtotal (95% CI) 89 89 19.3% -2.55[-3.84,-1.25] ——

Heterogeneity: Tau?= 0.68; Chi*= 4.60, df=1 (P = 0.03); F=78%
Test for overall effect. Z= 3.86 (P = 0.0001)

Total (95% CI) 430 430 100.0% -2.31[-3.01,-1.61] -
Heterogeneity: Tau?= 1.13; Chi*= 102.94, df = 3 (P < 0.00001); = 91% W) ) 3 1 1
Test for overall effect: Z= 6.47 (P < 0.00001)

Testfor subaroun differences: Chi= 0.29. df = 2 (P = 0.86). [*= 0% Favours [experimental] - Favours [control]

Figure 20. Forest plot of subgroup analysis of length of hospital stay based on different infusion rates of omepra-

zole.
High-dose group Standard-dose group Mean Difference Mean Difference

Study or Subgrou Mean SD_Total _Mean SD _ Total Weight IV, Random,95% Cl IV, Random, 95% CI
11.1.1 2 days
Gong XP 2017 578 1.2 45 8.28 1.34 45 10.6% -2.50[-3.03,-1.97] e
Guo S 2018 411 1.02 32 6.26 1.34 32 104% -215[-2.73,-1.57) -
Subtotal (95% Cl) 7 77 21.0% -2.34[-2.73,-1.95] L _d
Heterogeneity: Tau?= 0.00; Chi*= 0.76, df=1 (P = 0.38); = 0%
Test for overall effect Z=11.76 (P < 0.00001)
11.1.2 3 days
Hu sy 2017 462 1.21 41 6.61 2.59 41 96% -1.99[-2.87,-1.11] -
LiuH 2017 624 1.65 55 941 225 55 10.0% -3.17[-3.91,-2.43] e
Sun R 2021 465 1.25 34 6.5 2.55 34 93% -1.85[-2.80,-0.90]
Wei HJ 2022 42 185 46 7.92 213 46 98% -3.72[-4.54,-2.90] I
Ye GR 2018 461 1.22 40 6.63 258 40 95% -2.02[290,-1.14] —
Subtotal (95% CI) 216 216 482% -2.58[-3.32,-1.83] -
Heterogeneity: Tau?= 0.53; Chi*= 15.36, df = 4 (P = 0.004); *= 74%
Test for overall effect Z=6.79 (P < 0.00001)
11.1.3 5 days
Zhai WT 2020 885 0.82 57 9.65 0.96 57 11.0% -0.80[1.13,-0.47] -
Subtotal (95% CI) 57 57 11.0% -0.80[-1.13,-0.47] >
Heterogeneity: Not applicable
Test for overall effect Z= 4.78 (P < 0.00001)
11.1.4 14 days
LiuJJ 2020 412 134 40 7.65 1.73 40 102% -3.53[-4.21,-2.85] -
Luo ZX 2024 6.84 168 40 826 2.26 40 96% -1.41[-2.28,-0.54] —
Subtotal (95% CI) 80 80 19.8% -2.49[-4.57,-0.41] e ——
Heterogeneity: Tau*= 2.09; Chi*=14.14, df=1 (P = 0.0002); *= 93%
Testfor overall effect: Z=2.35 (P = 0.02)
Total (95% Cl) 430 430 100.0% -2.31[-3.01,-1.61] -
Heterogeneity: Tau?= 1.13; Chi*= 102.94, df=9 (P < 0.00001); #= 91% M) + 3 T

Test for overall effect Z= 6.47 (P < 0.00001)

Test for subaroun diflerences: Chi*= 44.06. df = 3 (P < 0.00001). = 832% Favours [High-dose group] Favours [Standard-dose group]

Figure 21. Forest plot of subgroup analysis on length of hospital stay based on different durations of omeprazole
treatment.

In summary, existing evidence suggests that high-dose omeprazole combined
with octreotide significantly reduces hospitalization duration in patients with
peptic ulcer bleeding. However, the observed overall heterogeneity (I* > 75%)
likely stems primarily from systematic differences in intervention parameters such
as treatment duration, dosage, and infusion rate, highlighting the need for future

studies to standardize these variables and report findings accordingly.
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High-dose group Standard-dose group Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD  Total Weight IV.Random,95% CI IV, Random, 95% CI
11.2.150mg
Gong XP 2017 5.78 12 45 8.28 1.34 45 106% -2.50[-3.03,-1.97] I
Sun R 2021 465 1.25 34 6.5 2.55 34 93% -1.85[-2.80,-0.90]
Subtotal (95% CI) 79 79 19.9% -2.30[-2.89,-1.72] -

Heterogeneity: Tau?*= 0.06; Chi*=
Test for overall effect Z=7.70 (P < 0.00001)

11.2.2 80mg
Guo 52018 411 102 32 626 134 32 104% -215[2.73,-1.57] —_—

Hu SY 2017 462 121 41 661 259 41 96% -1.99[-287,-1.11] —_—
LiuH 2017 624 166 55 941 225 55 10.0% -3.17[3.91,-2.43) —_—

LiuJdJ 2020 412 134 40 7685 173 40 102% -353[4.21,-2.85) —_—

Luo X 2024 684 168 40 825 226 40  96% -1.41[228,-0.54] —_—
Wei HJ 2022 42 185 46 792 213 46 98% -372[454,-290) ————

Ye GR 2018 461 122 40 663 258 40  95% -2.02[-2.90,-1.14] —

Subtotal (95% Cl)

Heterogeneity: Tau® = 0.59; Chi* = 29.68, df= 6 (P < 0.0001), I*= 80%
Test for overall effect. Z=7.90 (P < 0.00001)

11.2.3 120mg

Zhai WT 2020 885 0.82 57 9.65 0.96 57 11.0% -0.80[1.13,-0.47] -

Subtotal (95% Cl)
Heterogeneity: Not applicable

Test for overall effect Z= 4.78 (P < 0.00001)

Total (95% CI)

Heterogeneity: Tau*=1.13; Chi*=
Test for overall effect: Z= 6.47 (P < 0.00001)
Test for subaroun differences: Chi*=35.11. df= 2 (P < 0.00001). F= 94.3%

1.37,df=1 (P=10.24); F=27%

294 294 69.1% -2.59[-3.23,-1.95] -

57 57 11.0% -0.80[-1.13,-0.47] <>

430 430 100.0% -2.31[-3.01,-1.61] -
102.94, df=9 (P < 0.00001); I*=91% -4 -2
Favours [High-dose group] Favours [Standard-dose group]

' '
t t

Figure 22. Forest plot of subgroup analysis of length of hospital stay based on different doses of omeprazole.

3.4.5. Comparison of Adverse Events

Nine studies [9] [12]-[14] [16] [17] [22]-[24] reported adverse events. Homoge-
neity was confirmed (P = 1.00, I* = 0%), supporting the use of a fixed-effects
model. Meta-analysis revealed no statistically significant difference in adverse
event incidence between the high-dose and conventional-dose omeprazole groups
(OR = 1.30, 95% CI: 0.73 to 2.32; P = 0.38). The above results indicate that the
reported adverse reactions did not differ significantly between groups; See Figure
23.

High-dose group  Standard-dose group 0dds Ratio 0dds Ratio
Study or Subgroup Events Total Events Total Weight M.H, Fixed, 95% CI M-H, Fixed, 95% CI
ChenK2018 2 42 3 42 142%  0.65[0.10,4.10)
Gong XP 2017 3 45 2 45 9.3% 1.54[0.24, 9.66)
Guo S 2018 5 32 4 32 16.8% 1.30[0.31,5.35) -
Jiao PL 2017 1 74 1 74 49% 1.00[0.06,16.29]
Luo ZX 2024 4 40 3 40 13.4% 1.37[0.29, 6.56)
Wei HJ 2022 4 46 3 46 13.6% 1.37[0.29, 6.47]
WenM 2017 3 40 2 40 9.2% 1.54[0.24,9.75)
Xu GQ 2020 3 40 2 40 92%  1.54[0.24,9.75)
Yue ZK 2017 3 50 2 50 9.4%  1.53[0.24,9.59)
Total (95% CI) 409 409 100.0%  1.30[0.73,2.32] -
Total events 28 22
Heterogeneity: Chi*= 0.71, df= 8 (P = 1.00); F= 0% 0 55 052 t 250

Test for overall effect Z= 0.88 (P = 0.38)

Favours [High-dose group] Favours [Standard-dose group]

Figure 23. Adverse events.

3.4.6. Assessment of Publication Bias

Publication bias was assessed by visual inspection of funnel plots (Figure 24). For
the dichotomous efficacy outcomes under both Standard 1 and Standard 2—over-
all effective rate, marked efficacy rate, effective rate, and ineffective rate—the fun-
nel plots were approximately symmetrical around the pooled effect estimates, with
no obvious concentration of studies on one side. The funnel plots for length of
hospital stay and adverse events also showed no marked asymmetry. These obser-
vations suggest that substantial publication bias was unlikely for these outcomes.

In contrast, the funnel plots for hemostasis time and blood transfusion volume
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displayed marked asymmetry, with a relative lack of small studies reporting favor-

able results (ie., shorter hemostasis time or lower transfusion volume) in the

lower left quadrant. This pattern is consistent with potential small-study effects,

which may reflect publication bias, selective outcome reporting, or methodologi-

cal and clinical differences among smaller trials. Because both outcomes also

showed high heterogeneity (I* = 100% and 99%, respectively), the asymmetry

should not be interpreted as definitive evidence of publication bias alone. There-

fore, the pooled estimates for hemostasis time and blood transfusion volume

should be interpreted with caution.

Overall, the efficacy and safety estimates for the dichotomous outcomes and

adverse events appeared relatively robust to publication bias, whereas the contin-

uous outcomes of hemostasis time and blood transfusion volume require confir-

mation in larger, multicenter, high-quality RCTs with standardized intervention

protocols. As funnel plot inspection is subjective and the number of studies per

outcome was limited, these findings should be regarded as exploratory.

Standard first-line regimen
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Figure 24. Funnel plots for assessment of publication bias.
4. Discussion
4.1. Main Findings

This study is the first to use a systematic review and meta-analysis approach to

compare the efficacy and safety of high-dose omeprazole combined with oc-

treotide versus standard-dose omeprazole combined with octreotide in treating
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peptic ulcers with bleeding. The results showed that the high-dose group demon-
strated significantly higher rates of clinical effectiveness and overall response,
along with a notably lower rate of treatment failure. Additionally, the high-dose
group achieved significantly shorter hemostatic time, reduced blood transfusion
requirements, and shorter hospital stays. There was no statistically significant dif-
ference in adverse event rates between the two groups, suggesting that increasing
the omeprazole dose on top of octreotide can achieve better hemostatic outcomes

without increasing safety risks.

4.2. Pharmacological Mechanism Analysis

From a pharmacological perspective, the findings of this study are well supported
by theoretical mechanisms. Gastric acid plays a critical role in maintaining and
recurring ulcer bleeding: when gastric pH falls below 6, platelet aggregation and
clot formation are significantly impaired, and newly formed clots are easily dis-
solved by gastric acid and pepsin. High-dose intravenous omeprazole rapidly and
sustainably elevates gastric pH toward neutrality, thereby stabilizing clots and
promoting platelet aggregation, which facilitates hemostasis at the ulcer site. A
randomized double-blind controlled trial by Khuroo et al [26] confirmed that
high-dose omeprazole significantly reduces rebleeding rates and surgical require-
ments in patients with peptic ulcer bleeding. Lau ef al’s [1] landmark study fur-
ther demonstrated that continuous intravenous infusion of high-dose omeprazole
after endoscopic hemostasis significantly lowers the 30-day rebleeding rate (6.7%
vs. 22.5%). Meanwhile, octreotide, as a somatostatin analog, selectively constricts
visceral blood vessels, reducing portal and gastric mucosal blood flow, while also
suppressing gastric acid and pepsin secretion. Its hemostatic mechanism comple-
ments that of omeprazole. The combination of both drugs produces a synergistic
effect, providing a mechanistic explanation for the superior efficacy observed in

the high-dose group.

4.3. Heterogeneity, Sensitivity Analysis, and Blood Transfusion
Volume

Notably, the heterogeneity among studies for the three continuous outcome
measures—hemostatic time, blood transfusion volume, and hospital stay—was
high (I values of 100%, 99%, and 91%, respectively). Possible reasons include var-
iations in high-dose omeprazole regimens across studies (doses ranging from 50
to 120 mg, differing infusion rates, and treatment durations), differences in pa-
tient populations regarding ulcer types, discrepancies in units used to measure
blood transfusion volumes and transfusion criteria, and variations in clinical pro-
tocols and discharge standards across centers. Sensitivity analysis using one-
study-at-a-time exclusion showed no substantial changes in pooled effect sizes or
heterogeneity, indicating robustness of the meta-analysis results and minimal in-
fluence from any single study. Nevertheless, the high heterogeneity underscores

the importance of individualized treatment and standardized clinical procedures
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in practice. The meta-analysis also revealed that the high-dose group required sig-
nificantly less blood transfusion than the standard-dose group, consistent with
Leontiadis et al’s [27] finding that proton pump inhibitors reduce transfusion
needs in ulcer bleeding patients. Reduced transfusion volume not only lowers the
risk of transfusion-related complications but also helps conserve blood resources

and alleviate healthcare burdens.

4.4. Safety Analysis

Regarding safety, nine included studies reported adverse events in both groups.
The above study showed no statistically significant difference in the incidence of
adverse events between the two groups (P > 0.05), but this result does not support
the conclusion that “increasing the dose of omeprazole on top of octreotide can
improve hemostatic efficacy without increasing safety risks.” The reason is that
the 95% confidence interval is wide, failing to rule out potentially clinically mean-
ingful harms. Moreover, most included studies had methodological limitations
regarding allocation concealment and blinding—such as inadequate description
or poor implementation—which reduced their internal validity and weakened the
reliability of causal inference. Common adverse effects were mild symptoms such
as nausea, dizziness, and bloating, with no serious adverse events leading to treat-
ment discontinuation or life-threatening conditions. This suggests that high-dose
omeprazole is well tolerated and safe during short-term use (typically < 7 days).
However, it should be noted that the observation period of this study is relatively
short, and potential long-term risks associated with high-dose proton pump in-
hibitor (PPI) use—such as intestinal infections, hypomagnesemia, and increased
fracture risk—cannot be ruled out. Therefore, the principle of “short duration,
adequate dosage, and timely de-escalation” should still be followed. The 2021
American Gastroenterological Association guidelines also recommend short-
term high-dose PPI therapy for high-risk ulcer bleeding patients after endoscopic

hemostasis, rather than long-term maintenance [28].

4.5. Publication Bias Analysis

Publication bias analysis revealed that funnel plots for overall efficacy rate, marked
efficacy rate, effective rate, inefficacy rate, hospitalization duration, and adverse re-
actions were generally symmetric, suggesting a low likelihood of publication bias
for these outcomes. In contrast, funnel plots for hemostatic time and blood trans-
fusion volume showed poor symmetry, which may be related to the generally
small sample sizes across included studies and the tendency for positive results to
be more likely published. This could also be compounded by clinical heterogene-
ity mentioned above, indicating caution in interpreting results for these two out-

comes.

4.6. Study Limitations

This study has several limitations: First, most of the 20 included RCTs did not
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clearly describe specific methods for random sequence generation, allocation con-
cealment, or blinding implementation, and many studies were rated as having
“unclear” risk of bias, potentially affecting the quality of evidence. Second, all in-
cluded studies were conducted in Chinese populations, and there were differences
among studies in intervention protocols (dose, infusion rate, treatment duration),
limiting the generalizability of conclusions. Third, high clinical heterogeneity was
observed in outcomes such as hemostatic time and blood transfusion volume; alt-
hough sensitivity analysis confirmed robust results, this heterogeneity might ob-
scure the true dose-response relationship. Fourth, follow-up periods in the in-
cluded studies were relatively short, precluding assessment of long-term hard end-

points such as rebleeding rate and mortality.

4.7. Conclusion and Future Directions

In summary, current evidence indicates that adding high-dose omeprazole to oc-
treotide therapy significantly improves hemostatic efficacy, reduces hemostatic
time and hospital stay, decreases blood transfusion requirements, and does not
increase adverse events, demonstrating favorable effectiveness and safety. These
findings are consistent with recommendations from both domestic and interna-
tional guidelines [4]. However, due to limitations in methodological quality and
clinical heterogeneity of the included studies, further validation is needed through
well-designed, rigorously reported multicenter RCTs with larger sample sizes. Fu-
ture research should focus on long-term prognostic outcomes and comparative
optimization of different dosing regimens to better define the optimal treatment
strategy.

This study is registered on the PROSPERO website and reported according to
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines, with registration ID CRD420261491716.
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