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Abstract
BACKGROUND 
Second-look endoscopy (SLE) to prevent recurrent bleeding in patients with 
peptic ulcer disease (PUD) and those undergoing endoscopic submucosal 
dissection (ESD) is routinely being performed. Conflicting evidence exists 
regarding efficacy, risk, benefit, and cost-effectiveness.

AIM 
To identify the role and effectiveness of SLE in ESD and PUD, associated 
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rebleeding and PUD-related outcomes like mortality, hospital length of stay, need for endoscopic or surgical 
intervention and blood transfusions.

METHODS 
A systematic review of literature databases PubMed, Cochrane, and Embase was conducted from inception to 
January 5, 2023. Randomized controlled trials that compared patients with SLE to those who did not have SLE or 
evaluated the role of prophylactic hemostasis during SLE compared to other conservative interventions were 
included. The study was conducted per PRISMA guidelines, and the protocol was registered in PROSPERO (ID 
CRD42023427555:). RevMan was used to perform meta-analysis, and Mantel-Haenszel Odds ratio (OR) were 
generated using random effect models.

RESULTS 
A total of twelve studies with 2687 patients were included in our systematic review and meta-analysis, of which 
1074 patients underwent SLE after ESD and 1613 patients underwent SLE after PUD-related bleeding. In ESD, the 
rates of rebleeding were 7% in the SLE group compared to 4.4% in the non-SLE group with OR 1.65, 95% 
confidence intervals (CI) of 0.96 to 2.85; P = 0.07, whereas it was 11% in the SLE group compared to 13% in the non-
SLE group with OR 0.8 95%CI: 0.50 to 1.29; P = 0.36. The mean difference in the blood transfusion rates in the SLE 
and no SLE group in PUD was OR 0.01, 95%CI: -0.22 to 0.25; P = 0.91. In SLE vs non-SLE groups with PUD, the OR 
for Endoscopic intervention was 0.29, 95%CI: 0.08 to 1.00; P = 0.05 while it was OR 2.03, 95%CI: 0.95 to 4.33; P = 
0.07, for surgical intervention. The mean difference in the hospital length of stay was -3.57 d between the SLE and 
no SLE groups in PUD with 95%CI: -7.84 to 0.69; P = 0.10, denoting an average of approximately 3 fewer days of 
hospital stay among patients with PUD who underwent SLE. For mortality between SLE and non-SLE groups in 
PUD, the OR was 0.88, 95%CI: 0.45 to 1.72; P = 0.70.

CONCLUSION 
SLE does not confer any benefit in preventing ESD and PUD-associated rebleeding. SLE also does not provide any 
significant improvement in mortality, need for interventions, or blood transfusions in PUD patients. SLE decreases 
the hospital length of stay on average by 3.5 d in PUD patients.

Key Words: Endoscopy; Endoscopic submucosal dissection; Peptic ulcer; Gastrointestinal bleeding

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Second-look endoscopy (SLE) has been a common practice to prevent recurrent bleeding in patients with peptic 
ulcer disease (PUD) and those undergoing endoscopic submucosal dissection (ESD). Current guidelines by American 
college of gastroenterology and American society of gastrointestinal endoscopy do not advocate routine SLE for nonvariceal 
upper gastrointestinal (GI) bleeding but recommend its consideration in cases of recurrent bleeding or higher recurrence risk. 
Conflicting evidence exists regarding the cost-effectiveness, efficacy, and potential risks of SLE in non-variceal upper GI 
bleeds. Second look endoscopy does not have any benefit in preventing ESD and PUD-associated rebleeding. SLE also does 
not have any significant improvement in mortality, need for interventions, or blood transfusions in PUD patients. SLE 
reduced the hospital length of stay on average by 3.5 d in PUD patients.

Citation: Kogilathota Jagirdhar GS, Perez JA, Banga A, Qasba RK, Qasba RK, Pattnaik H, Hussain M, Bains Y, Surani S. Role of 
second look endoscopy in endoscopic submucosal dissection and peptic ulcer bleeding: Meta-analysis of randomized controlled trials. 
World J Gastrointest Endosc 2024; 16(4): 214-226
URL: https://www.wjgnet.com/1948-5190/full/v16/i4/214.htm
DOI: https://dx.doi.org/10.4253/wjge.v16.i4.214

INTRODUCTION
Peptic ulcer disease (PUD) and endoscopic submucosal dissection (ESD) are distinct clinical entities, yet they share a 
common concern-the management of gastrointestinal bleeding. PUD is a prevailing cause of acute upper gastrointestinal 
(GI) bleeding, entailing significant morbidity and mortality[1], while ESD is a well-established technique for the resection 
of gastric neoplasms[2]. Despite their differences, both clinical scenarios require careful consideration of the role of 
second-look endoscopy (SLE).

ESD, while effective in providing high en-bloc resection rates for gastric neoplasms, is associated with the concern of 
post-procedural bleeding, which can be life-threatening[3]. Efforts have been made to prevent such bleeding, including 
prophylactic coagulation during ESD[4]. SLE, often performed with or without prophylactic hemostasis, has been a 
common practice in many institutions. However, recent evidence, including a meta-analysis of randomized controlled 
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trials (RCTs), has cast doubt on the efficacy of SLE in reducing the incidence of post-ESD bleeding[5]. The unpredict-
ability of post-ESD bleeding sites and the limited applicability of prophylactic measures during SLE have further 
complicated its role.

On the other hand, for PUD, endoscopic treatment is effective in achieving initial hemostasis, but recurrent bleeding 
poses a substantial risk with potentially severe consequences[1,6,7]. The utility of planned SLE has been a topic of 
discussion, as it has shown promise in reducing the risk of recurrent bleeding in certain RCTs. However, conflicting 
results have also emerged, raising questions about the cost-effectiveness and potential risks associated with routine SLE
[8].

Therefore, we conducted a systematic review and meta-analysis to assess the role of SLE in ESD and peptic ulcer 
bleeding to provide a comprehensive evaluation of the role of SLE in both settings by synthesizing evidence from RCTs 
and addressing the need for high-quality evidence to guide the further decision-making process.

MATERIALS AND METHODS
We conducted this review following the PRISMA statement as indicated in the PRISMA checklist and registered our 
protocol with PROSPERO (CRD42023427555; www.crd.york.ac.uk/prospero).

Data sources, search strategy, inclusion and exclusion criteria
A comprehensive literature search was performed in three databases, PubMed, Embase, and Cochrane, from inception 
until January 5, 2023. The search included keywords and subject-specific medical headings for SLE combined with 
gastrointestinal bleeding. We used vocabulary related to ('second look endoscopy' OR 'repeat endoscopy' OR 'prophy-
lactic hemostasis') AND ('bleed' OR 'endoscopic submucosal dissection'/exp OR 'endoscopic submucosal dissection' OR 
'ESD') AND (randomized OR randomized). Five authors were involved in the study selection process (Kogilathota 
Jagirdhar GS, Perez JA, Banga A, Qasba RK, Qasba RK). After removing duplicates using Endnote reference manager 
software, four authors independently performed title and abstract screening using the Rayyan software (https://
rayyan.ai/)[9]. Studies that satisfied the inclusion criteria were retrieved and screened for full-text eligibility. Conflicts 
between authors on study selection were resolved through mutual discussion by an additional third arbiter if a consensus 
could not be reached. We have included studies that were: (1) Only RCTs; (2) patients who had initial endoscopy (EGD) 
for various reasons (peptic ulcer bleeding, submucosal dissection of polyps, dissection of tumor.), and (3) patients who 
had intervention such as SLE or prophylactic hemostasis during SLE. These studies compared patients who had SLE to 
those who did not have SLE, prophylactic hemostasis during SLE, or other conservative interventions.

We excluded the following studies: (1) Case reports; (2) case series; (3) literature reviews; (4) systematic reviews; (5) 
meta-analyses; (6) single arm studies; (7) non-randomized studies such as retrospective or prospective studies; (8) studies 
without SLE intervention groups; (9) animal studies; (10) unpublished studies; and (11) publications in a language other 
than English.

Data extraction
Three authors independently (Perez JA, Banga A, Qasba RK) extracted data including general information (Authors, DOI, 
Title, Journal, year of publication), Characteristics of studies and participants (site/ country, period of study, number of 
centers, study design, SLE/no SLE related numbers) and outcomes (SLE/no SLE Rebleeding number, types of treatment, 
Mean number of units blood transfused, type of intervention, need for surgery, all-cause mortality and hospital length of 
stay). All this data was transferred into a pre-piloted extraction form in Google Sheets. A Fourth author (GJ) checked the 
extracted data independently for validity.

Our outcomes were: (1) Recurrent bleeding; (2) all-cause mortality, (3) need for surgery; (4) mean number of units of 
blood transfused; and (5) mean number of hospital days.

Statistical analysis
We used RevMan 5.4.1 version, the Cochrane Collaboration, 2020, to assess all results[10], and Microsoft Excel to interpret 
and assess all results. After extracting raw data for events and non-events from each RCT, we calculated crude odds ratio 
(OR) using the Mantel-Haenszel method for each study with corresponding 95% confidence intervals (CI) using the 
random-effects model[11]. Differences were considered statistically significant at a P-value < 0.05. For continuous 
outcomes, a previously proven technique was used to convert the median to mean[12], and then estimates for mean 
differences were produced using the random effects model[11]. Further forest plots were generated to present the results 
of a meta-analysis. Cochrane Q and I2 statistics were used to measure heterogeneity and a low-level heterogeneity was 
defined as I2 of 20%[11]. The stability of the results was assessed using sensitivity analysis. Funnel plots were used to 
determine the likelihood of publication bias (Supplementary Figures 1-7)[13].

Quality assessment
We used the Cochrane Risk of Bias Assessment Tool (ROB1) to assess the bias in included studies[14]. Two authors 
(Rakhtan KQ and Ruman KQ) conducted separate evaluations of the risk of bias for each included study. Any discrep-
ancies were deliberated among all authors, and a unanimous decision was reached. The assessment was conducted in the 
following domains: Sequence generation, allocation concealment, blinding of participants, personnel and outcome 
assessors, incomplete outcome data risk of bias, selective reporting, and other sources of risk of bias. Each domain was 
categorized under high risk, low risk, and unclear risk of bias.

http://www.crd.york.ac.uk/prospero)
https://rayyan.ai/
https://rayyan.ai/
https://f6publishing.blob.core.windows.net/5abb9ad3-9d1e-400a-8056-7d6fb02ba968/WJGE-16-214-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/5abb9ad3-9d1e-400a-8056-7d6fb02ba968/WJGE-16-214-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/5abb9ad3-9d1e-400a-8056-7d6fb02ba968/WJGE-16-214-supplementary-material.pdf
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RESULTS
Search and selection
A total of 271 records were identified from the initial search; 121 were excluded as duplicates, and 150 articles were 
selected for the screening of title and abstract. Twenty-seven were chosen for full-text screening, and a total of 12 studies 
met the inclusion criteria and were included. These papers were eligible for qualitative and quantitative synthesis. 
Figure 1 shows the PRISMA diagram for the study selection process. We included studies that included patients who had 
initial endoscopy (EGD) for various reasons (PUD, submucosal dissection of polyps, dissection of tumors) followed by 
bleeding or complications post EGD and patients who had intervention such as SLE or prophylactic hemostasis during 
SLE.

Characteristics of the included studies
A total of 2687 patients from twelve studies were included in the meta-analysis, of which 1074 patients from four studies 
belonged to the group of patients who underwent SLE[15-18] after ESD and 1361 patients from eight studies belonged to 
the group of patients who underwent SLE after PUD[19-27]. The studies observed outcomes of gastrointestinal bleeding 
in those with and without a SLE. The outcomes recorded were the number of events of gastrointestinal bleeding in the 
SLE and no-SLE groups, the timing of SLE, and risk factors for the occurrence of bleeding. The main characteristics of the 
included studies are summarized in Table 1.

Rebleeding in ESD
A total of 1074 patients from four RCTs were included in the qualitative analysis. The rates of rebleeding were 7% (SLE) 
37/534 and 4.4% (no SLE) 24/540. The OR was 1.65 for ESD rebleeding with a 95%CI: 0.96 to 2.85; P = 0.07, I2 = 0%. 
Figure 2A shows the Forest plot and meta-analysis for ESD rebleeding. Risk factors for delayed post-ESD bleeding were 
Lesions with a large size > 20 mm, ulcerative lesions, and a longer procedure time.

Endoscopic intervention in ESD
A total of 1074 patients from four RCTs were included in the qualitative analysis, of which 534 patients belonged to the 
SLE group and 540 belonged to no SLE group. The number of patients who underwent interventions in the SLE group 
was 12% (69/534). Commonly performed interventions in ESD were prophylactic hemostasis using hemostatic clips, 
hemostatic forceps, Argon plasma coagulation, and endoscopic injection therapy. The number of patients who underwent 
interventions in the no SLE group was 0.3% (2/540). The intervention method was Hemostatic forceps and hemostatic 
clips, Argon plasma coagulation, and endoscopic injection with epinephrine.

Rebleeding in PUD
A total of 1361 patients from eight RCTs were included in the qualitative analysis. The rates of rebleeding were 11% (SLE) 
74/678 and 13% (no SLE) 89/683. The OR was 0.8 for PUD rebleeding with a 95%CI: 0.50 to 1.29; P = 0.36, I2 = 44%. 
Figure 2B shows the forest plot and meta-analysis for PUD rebleeding. Figure 2C shows the sensitivity analysis for PUD 
rebleeding. Risk factors for delayed post-PUD rebleeding were higher Baylor bleeding score, active bleeding before initial 
endoscopy, larger amounts of transfused blood, unsatisfactory initial endoscopic hemostasis, and use of nonsteroidal 
anti-inflammatory drugs (NSAIDs).

Blood transfusions in PUD
A total of 1073 patients from five RCTs were included in the qualitative analysis. 537 patients were in the SLE group and 
536 patients in the no SLE group. A qualitative synthesis showed that the mean difference in blood transfusion rates in 
PUD was 0.01 between the SLE and no SLE group and a 95%CI: -0.22 to 0.25; P = 0.91, I2 = 72%. Figure 2D shows the 
forest Plot and meta-analysis for blood transfusion in PUD. Figure 2E shows sensitivity analysis for blood transfusion in 
PUD.

Endoscopic intervention in PUD
A total of 1113 patients from six RCTs were included in the qualitative analysis. A total of 556 patients were in the SLE 
group and 557 in the no SLE group. The number of patients who underwent SLE and required intervention in PUD was 
17% (SLE) 95/556. The intervention number in patients with no SLE was 7% 41/557. The OR was 0.29 for Endoscopic 
intervention in PUD with a 95%CI: 0.08 to 1.00; P = 0.05, I2 = 85%. Figure 2F shows the first plot and meta-analysis for 
endoscopic intervention in PUD. Commonly performed interventions were hemoclip application or thermal (heat probe) 
coagulation, endo-clips ± 1:10000 epinephrine, fibrin glue injection therapy, hemospray, second emergency adrenaline 
injection, sequential injection of epinephrine (1:10000v/v) and up to 2 mL of fibrin/ thrombin.

Surgical intervention in PUD
A total of 1218 patients from seven RCTs were included in the qualitative analysis. A total of 608 patients were in the SLE 
group, and 610 patients were in the no SLE group. The number of patients that required surgical intervention after SLE 
was 2% (SLE) 11/608, and the number of patients who required surgical intervention without undergoing prior SLE was 
4% (no SLE) 23/610. The OR was 2.03 for surgical intervention in PUD with a 95%CI: 0.95 to 4.33; P = 0.07, I2 = 0%. 
Figure 2G shows the forest plot and meta-analysis for surgical intervention in PUD.
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Table 1 Main characteristics of the included studies in the systematic review and meta-analysis

No. Ref. Country Year of 
publication Study design Number of 

participants in SLE

Number of 
participants in No 
SLE

GIB symptoms 
in SLE total

GIB symptoms In 
No SLE total

Timing of 
SLE

Risk factors for the 
occurrence of post-procedural 
bleeding

Endoscopic submucosal dissection for gastric neoplasm

1 Ryu et al[15] Korea 2013 Prospective, randomized, 
controlled trial study

74 81 15 11 > 24 h Longer procedure: (41.4 ± 28.2 min 
vs 32.1 ± 25.8 min; P < 0.048)

2 Kim et al[16] Korea 2014 Prospective, randomized, single-
blind, controlled trial

220 217 8 6 > 48 h Large tumor size > 20 mm

3 Mochizuki et 
al[17]

Japan 2015 Multicenter prospective 
randomized controlled non-
inferiority trial

130 132 7 5 > 24 h Large tumor size > 40 mm

4 Jee et al[18] Korea 2016 Multicenter prospective 
randomized-controlled study

110 110 7 2 > 24 h Ulcerative lesions finding

Peptic ulcer bleeding

1 Chiu et al[19] China 2003 Single center, prospective, 
randomized, controlled trial

100 94 5 13 16-24 h N/A

2 Chiu et al[20] China 2016 Single center, prospective, 
randomized, controlled trial

152 153 12 10 16-24 h Baylor bleeding score

3 Park et al[21] Japan 2018 Multicenter, prospective, 
randomized, controlled trial

158 161 16 9 24 to 36 h N/A

4 Pittayanon et 
al[22]

Hong 
Kong

2022 Multicenter, prospective, 
randomized, controlled trial

75 76 9 14 24 h N/A

5 Villanueva et 
al[23]

Spain 1994 Prospective, randomized, 
controlled trial

52 52 11 15 24 h N/A

6 Messmann et 
al[24]

Germany 1998 Multicenter, prospective, 
randomized, controlled trial

52 53 14 11 16-24 h N/A

7 Saeed et al[25] United 
States

1996 Single-center, prospective, 
randomized, controlled trial

19 21 0 5 24 h Active bleeding, visible vessel, 
fresh adherent clot

8 Lee[26] - 2005 Randomized, controlled trial 70 73 7 12 - NA

SLE: Second-look endoscopy.

In patients who underwent SLE and no SLE, the rates of angiographic embolization were similar, with 5 patients in 
each group. Figure 2H shows the forest Plot and meta-analysis for angiographic embolization in PUD.
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Figure 1  PRISMA flowchart outlining the study search.

Hospital length of stay in PUD
A total of 574 patients from three RCTs were included in the qualitative analysis. A total of 285 patients were in the SLE 
group, and 289 patients were in the no SLE group. A qualitative synthesis showed that the mean difference in the hospital 
length of stay was -3.57 d between the SLE and no SLE groups and a 95%CI: -7.84 to 0.69; P = 0.10, I2 = 74%. Figure 2I 
shows the forest plot and meta-analysis for hospital length of stay in PUD. Figure 2J shows the sensitivity analysis for 
Hospital length of stay. This denotes an average of approximately 3 fewer d of hospital stay among patients with PUD 
(no-SLE).

Mortality in PUD
A total of 1218 patients from seven RCTs were included in the qualitative analysis. A total of 608 were from the SLE 
group and 610 patients from the no SLE group. The number of patients that underwent mortality in SLE was 3% (SLE) 
18/608, and the number of patients that underwent mortality without SLE was 3% (no SLE) 21/610. The OR was 0.88 for 
mortality in PUD with a 95%CI: 0.45 to 1.72; P = 0.70, I2 = 0%. Figure 2K shows the forest plot for mortality in PUD.

Quality assessment
The Cochrane Collaboration tool was used to assess the methodological quality of all included studies, with the 
summarized outcomes detailed in Figures 3 and 4. All studies were randomized. All of the thirteen studies reported 
adequate sequence generation and concealment. Only Mochizuki et al[17] did not report blinding of participants and 
personnel. Additionally, Kim et al[16] and Mochizuki et al[17] did not report blinding of the outcome assessments. In 
eight of the studies, intent-to-treat analyses were done. Out of thirteen, only seven studies met all criteria for low risk of 
bias.

DISCUSSION
Our systematic review and meta-analysis of 12 RCTs, which included 1074 and 1361 patients with ESD and PUD, 
respectively, aimed to evaluate the role of SLE in preventing gastrointestinal rebleeding and improving outcomes such as 
mortality, hospital length of stay, need for surgical interventions and blood transfusions in patients who had undergone 
initial endoscopy.

Our findings suggest that SLE does not affect the rebleeding rate in upper GI bleeding due to ESD or PUD. 
Interestingly, there was an observed rise in rebleeding incidents in the SLE group compared to the non-SLE group among 
patients with PUD. However, the trend was the opposite in patients undergoing ESD although neither reached statistical 
significance. However, PUD patients who underwent SLE had a significantly higher likelihood of undergoing endoscopic 
interventions. Notably, PUD patients in the SLE group had lower rates of surgical intervention, but this did not reach 
statistical significance. Furthermore, in PUD patients, SLE also lacks a statistically significant impact on mortality, the 
requirement for blood transfusions, and angiographic embolization when compared to the non-SLE group. Nevertheless, 
individuals with PUD who underwent SLE experienced, on average, a reduction in hospital stay by three and a half days.
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Figure 2 Forest plot and meta-analysis. A: Endoscopic submucosal dissection rebleeding; B: Peptic ulcer rebleeding; C: Rebleeding in peptic ulcer disease 
after excluding Park et al[21]; D: Blood transfusion in peptic ulcer disease; E: Blood transfusion in peptic ulcer disease after excluding Pittayanon et al[22]; F: 
Endoscopic intervention in peptic ulcer disease; G: Surgical intervention in peptic ulcer disease; H: Angiographic embolization in peptic ulcer disease; I: Hospital 
length of stay in peptic ulcer disease; J: Hospital length of stay in peptic ulcer disease after excluding Pittayanon et al[22]; K: Mortality in peptic ulcer disease. SLE: 
Second-look endoscopy.

A 2017 meta-analysis by Kim et al[16] reported that SLE after ESD did not reduce the risk of post-ESD bleeding (pooled 
OR =1.27, 95%CI: 0.80 to 2.00). Patients who were found to be at high risk for post-ESD bleeding during SLE underwent 
prophylactic hemostasis. These patients ended up with high rates of delayed post-ESD bleeding compared to those who 
were not prophylactically treated [pooled OR = 3.40, 95%CI: 1.87 to 6.18]. This is an interesting observation, wherein 
being aggressive with early/prophylactic intervention led to higher rebleeding rates and, hence, worse outcomes. SLE 
encourages higher rates of interventions without improved outcomes which may not be in the best interest of patients. In 
our research, patients treated with SLE showed notably increased rates of endoscopic interventions, but these did not lead 
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Figure 3  Risk of bias graph of included randomized controlled trials based on the Cochrane risk-of-bias (RoB) assessment tool version 
1.

Figure 4  Risk of bias summary of included randomized controlled trials based on the Cochrane risk-of-bias (RoB) assessment tool 
version 1.

to improved outcomes such as mortality or decreased blood transfusion units.
In our study, SLE and non-SLE groups had no difference in the rebleeding rates after ESD. This is corroborated by a 

meta-analysis of risk factors for bleeding after gastric ESD by Libânio et al[28], which suggested that SLE was not 
associated with decreased post-procedural bleeding. Similarly, for PUD, SLE did not affect rebleeding, mortality, or the 
need for surgical intervention in our analysis, which is supported by previous studies[8,29]. However, SLE has been 
shown to reduce rebleeding if the risk of rebleeding is greater than or equal to 31%[8]. However, from a cost-effectiveness 
point of view, SLE in PUD patients who are not at an exceedingly high risk of bleeding is discouraged, especially in the 
current era of high-dose PPI[8,30,31].
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More than half of bleeding episodes occur before SLE, and even prophylactic hemostasis on SLE was not capable of 
reducing bleeding[27]. Risk factors that contribute to delayed rebleeding like large size lesions, ulcerative lesions, and 
longer procedure time in the setting of ESD; higher bleeding score, active bleeding before initial endoscopy, a large 
amount of transfused blood, unsatisfactory initial endoscopic hemostasis, and use of NSAID’s in the setting of PUD. This 
evidence suggests that the creation of risk stratification models to assess post-procedural bleeding based on patient, 
procedure, and high-risk lesion needs to be researched and practiced. These models can allow a cost-effective strategy by 
categorizing patients so that SLE can be performed in high-risk categories only[27].

According to a meta-analysis by Kamal et al[29], which included 9 RCTs, there was no significant difference in 
recurrent bleeding, need for surgery, or mean units of blood transfused. In our study, the bleeding rates were higher in 
the no-SLE group, although this was not statistically significant. There was no statistical difference in the mean number of 
transfusions nor the need for surgical intervention. There was no difference in mortality rate in our study. Interestingly, 
our study showed a statistically decreased length of stay in patients with PUD who had SLE. From a cost-effectiveness 
perspective, this is interesting as hospital systems continue to improve and address strategies to decrease the cost of care 
for patients and healthcare entities.

Additional research is required to assess the actual efficacy of SLE in patients with PUD and to investigate the factors 
contributing to a reduced hospital length of stay without a concurrent decrease in adverse outcomes.

In the study by Kim et al[16], for every 25 patients who stay longer in the hospital after getting preventive treatment for 
post-ESD bleeding during a SLE, one patient promptly received treatment for delayed bleeding.

Based on the available literature, there are no established guidelines on whether a SLE is beneficial in upper GI 
bleeding due to non-variceal bleeding. Studies report inconclusive results regarding its benefits. In regard to the 
recommendations in the setting of non-variceal bleeding by the American College of Gastroenterology (ACG) and the 
European Society of Gastrointestinal Endoscopy (ESGE), they do not recommend a routine SLE in patients with non-
variceal upper GI bleeding unless there is recurrent bleeding[32,33]. The recommendation from the ACG is that patients 
with recurrent bleeding after endoscopic therapy for a bleeding ulcer undergo repeat endoscopy and endoscopic therapy 
rather than surgery or transcatheter arterial embolization[33,34].

The current consensus on SLE is reflected by the guidelines laid down by the ACG and the ESGE[32-34], which do not 
recommend performing routine SLE in patients with nonvariceal-upper-GI-bleeding. However, they recommend using 
SLE in cases of recurrent bleeding or in those who demonstrate a higher risk of recurrence. ACG guidelines also advise 
caution in choosing the type of endoscopic therapy, particularly heated probes, during SLE due to the demonstrated 
higher risk of perforation[33]. These recommendations are further bolstered by the findings of the International 
Consensus Group[35,36]. The National Institute for Health and Care Excellence, United Kingdom guidelines recommend 
considering SLE in all patients with a high risk of re-bleeding with emphasis on those patients whose initial endoscopic 
therapy was found to be inadequate to achieve hemostasis[37]. This is supported by an Asia-Pacific working group that 
recommends SLE in patients at high risk for recurrent bleeding[38]. In summary, the general care practice is to avoid a 
repeat endoscopy, to avoid iatrogenic injury in patients as non-invasive modality such as high-dose proton pump therapy 
is considered first line.

Strengths and limitations of our study
Our meta-analysis followed PRISMA guidelines, and our study was duly registered in PROSPERO. All the studies 
included in our meta-analysis were prospective RCTs, thus offering the highest grade of evidence and lending high 
confidence and low risk of bias to their results and, by extension, to our findings.

No previous study has conducted such an extensive meta-analysis of twelve studies, which were all prospective RCTs 
evaluating both ESD and PUD. We also discussed in detail the risk factors for delayed post-ESD and PUD bleeding and 
provided a comprehensive view of associated clinical outcomes through forest plots.

The studies included in our analysis were majorly from Asia with two from Europe and one from North America. 
However, given that Asia has the highest age-standardized prevalence rate of PUD[39] more studies are expected from 
this region. Due to a limited number of studies from the initial pool, it might be underpowered to assess their summary 
statistics. We consider the results of our study to be generalizable globally as they reflect the global burden of the disease.

Implications for clinical practice
For individuals with ESD and PUD, considering patient factors such as comorbidities, prior use of anticoagulants and 
antiplatelets, clinical status, hemoglobin levels, and units of blood transfused can guide decision-making for SLE. This 
personalized and individualized approach to decision-making can enhance cost-effectiveness, prevent unnecessary 
procedures, and reduce procedural complications.

Implication for research
Future studies should focus on types of high-risk lesions predisposing to rebleeding and patient factors that influence 
worse outcomes. Larger and more robust RCTs are necessary to find the true relationship between SLE and patient 
outcomes. Our study suggests the importance of developing risk stratification models to evaluate the risk of post-
procedural bleeding, considering patient characteristics, procedural factors, and high-risk lesions. Implementing such 
models could facilitate a cost-effective strategy by classifying patients and ensuring that SLE is conducted specifically in 
high-risk categories.
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CONCLUSION
Second look, endoscopy seems to offer no advantage in the prevention of ESD and PUD-associated rebleeding. The 
decision to perform a SLE must be personalized and individualized, despite SLE decreasing the hospital length of stay on 
average by 3.5 d in PUD patients.
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