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ABSTRACT

Background and study aims Recently, over-the-scope
clips (OTSCs) have been extensively studied for hemostasis
of nonvariceal upper gastrointestinal bleeding (NVUGIB).
Our goal was to compare the efficacy of OTSCs with stand-
ard endoscopic interventions (SEls) as first-line treatments.
Patients and methods A comprehensive search of electro-
nic databases was performed to identify randomized clini-
cal trials (RCTs) comparing OTSCs with SEls as first-line ther-
apy for NVUGIB. This search was performed in accordance
with the Preferred Reporting Items for Systematic Reviews
and Meta-analyses (PRISMA) guidelines.

Results Of 819 reviewed studies, five RCTs comprising 555
patients (277 OTSCs vs. 278 SEls) were included. The OTSC
group had a lower 30-day rebleeding rate (risk ratio [RR]
0.43; 95% confidence interval [Cl] 0.24-0.77; 12 =0%; P =
0.004) and a higher clinical success rate (RR 1.19; 95% Cl
1.11-1.28; 12 =0%; P < 0.00001). There was no significant
difference in technical success (RR 1.06; 95% Cl 0.98-1.14;
12=73%; P=0.13), 30-day all-cause mortality (RR 0.50; 95%
Cl 0.22-1.14; 12 =0%; P =0.10), need for further interven-
tion (RR 1.22;95% Cl1 0.43-3.47;12=0%; P=0.71), or length
of hospital stay (mean difference 0.31; 95% Cl: -1.08- 1.70;
12=0%; P=0.66). Risk of bias, which was assessed using the
Cochrane Risk of Bias 2.0 tool, indicated some concerns
about bias.

Conclusions OTSCs are more efficient than SEls as first-line
treatment in terms of rebleeding within 30 days and clinical
success rates.

Introduction

Incidence of nonvariceal upper gastrointestinal bleeding (NVU-
GIB) has substantially declined in recent years [1,2]; however,
NVUGIB still accounts for a significant proportion of hospital

admissions [3]. Furthermore, with aging of the population,
there has been an increase in comorbidities, thereby leading to
a steady mortality rate of NVUGIB [4] and indicating the sub-
stantial relevance of this condition [5]. Standard endoscopic in-
terventions (SEls), including methods such as epinephrine in-
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jection, thermal therapy, and through-the-scope clipping
(TTSC), exhibit a high rate of initial hemostasis, and they fail in
approximately 15% of cases [6]. Furthermore, the rebleeding
rate of SEls is approximately 17% [7].

Over-the-scope clipping (OTSC) was initially designed for
closing wall defects, such as iatrogenic perforations and fistulas
[8]. However, its ease of handling and gripping strength have
also proven to be effective in managing NVUGIB, and it is re-
commended as a first-line treatment option for high-risk bleed-
ing ulcers and persistent or recurrent bleeding according to
several guidelines [9].

There is a growing interest in the study of OTSCs, and their
comparison with SEI for treatment of NVUGIB is a recurring
theme in research. Previous meta-analyses [10,11] have yet to
include the most recent studies, which encompass a significant
number of patients and would yield more precise conclusions
regarding the methods. Therefore, an updated meta-analysis
is warranted to gain a comprehensive understanding of the cur-
rent status of NVUGIB and to make an informed choice regard-
ing the optimal first-line therapeutic approach in daily practice.

Patients and methods
Protocol and registration

This study was performed in accordance with the Preferred Re-
porting Items for Systematic Reviews and Meta-analysis (PRIS-
MA) [12] guidelines and was registered in the International Pro-
spective Register of Systematic Reviews (PROSPERO) database
(https://www.crd.york.ac.uk/prospero) under the file number
CRD42023469944. Approval for the study was granted by the
Ethics Committee of Hospital das Clinicas, Faculty of Medicine
at The University of Sdo Paulo.

Eligibility criteria

A search for randomized controlled trials (RCTs) comparing
OTSCs with SEls for NVUGIB without prior endoscopic hemo-
static therapy among adults (aged 18 years or older) was con-

ducted. There were no restrictions on language or publication
date. Non-human studies were excluded.

Search strategy

We searched the MEDLINE and Embase electronic databases
and gray literature from inception to June 2024.The search
strategy for the MEDLINE and Embase databases and the gray
literature was as follows: [(OTSC OR Over-the-Scope) AND
(Nonvariceal OR Non-variceal OR NVUGIB OR Gastrointestinal
bleeding)].

Study selection and data collection process

Two independent authors reviewed all records from the sources
previously mentioned based on their titles. Abstracts of the po-
tentially relevant studies were then evaluated for eligibility. If
an abstract met the eligibility criteria or if there was uncertain-
ty, the full text of the study was examined. Duplicate records
were eliminated. Any discrepancies were resolved through con-
sensus and consultation with a third reviewer. The data were
entered into an Excel table.

Data items

After determining which studies would be analyzed, the follow-
ing data were extracted: participant characteristics, such as the
etiology of bleeding, use of anticoagulants/antiplatelet agents,
size, location of the lesion, and Forrest classification in case of
ulcers; interventions (OTSC or SEl); and outcomes (technical
success, clinical success, rebleeding within 30 days, 30-day all-
cause mortality, further interventions, and hospital stay). A
subgroup analysis for clinical success was performed, including
only patients with peptic ulcer lesions, to mitigate potential
bias arising from diversity of bleeding etiologies. For extraction
of data not available in the studies, the respective authors were
contacted to obtain the necessary data.

“Technical success” was defined as cessation of bleeding
through the hemostatic method assigned by randomization
during the index upper gastrointestinal endoscopy.

“Clinical success” was defined as hemostasis at the index up-
per gastrointestinal endoscopy site associated with absence of
rebleeding evidence within 30 days.

Risk of bias and quality of evidence

Risk of bias was assessed using the Cochrane Risk of Bias 2.0
tool (RoB-2) [13]. The quality of evidence was assessed using
the Grading of Recommendations Assessment, Development,
and Evaluation (GRADE) for each outcome using the GRADEpro
- Guideline Development tool software [14].

Statistical analysis

The software Review Manager (RevMan) version 5.4.1 was used
for meta-analysis of data derived from the studies. Dichoto-
mous endpoints were assessed using the risk ratio (RR) with a
95% confidence interval (Cl). The mean difference (MD) and
standard deviation (SD) were used for continuous variables
with 95% Cls. In studies where continuous variables were de-
scribed as medians and interquartile ranges, the McGrath
method was used to obtain the MD and SD. P < 0.05 was consid-
ered to indicate statistical significance for the RR and MD. Het-
erogeneity was analyzed using the Higgins method (I2) [15].
Heterogeneity (I12) > 50% was considered high, and in such
cases, the random effects model was employed in these cases;
otherwise, the fixed effects model was used.

Results
Study selection

The initial search strategy yielded a total of 1708 articles, in-
cluding 245 from the MEDLINE database, 581 from Embase,
and 882 from Google Scholar. Six studies were chosen for a
thorough review of the full text after applying eligibility criteria
and eliminating duplicate studies. One study was excluded be-
cause it exclusively constituted a clinical trial design. Therefore,
five studies were included in both the quantitative and qualita-
tive analyses [16,17,18,19, 20] (» Fig.1).
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» Fig.1 PRISMA flow diagram. Moher D, Shamseer L, Clarke M et al.
PRISMA-P Group. Preferred reporting items for systematic review
and meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev
2015; 4:1

Study characteristics

The five included studies were RCTs involving 555 patients: 277
in the OTSC group and 278 in the SEI group. The main outcomes
of the studies are shown in » Table 1.

Risk of bias and quality of evidence

Overall risk of bias of the studies was assessed by the RoB 2 tool.
Risk of bias was low for four of the five studies, except for the
studies by Lau et al., which had some concerns about bias
(»Fig. 2). The study by Lau et al. had some concerns due to ex-
clusion of patients with bleeding from sites unfavorable for
OTSC placement before randomization.

Quality of evidence was evaluated using the GRADE ap-
proach. Quality of evidence was judged as moderate for re-
bleeding within 30 days and hospital stay; low for clinical suc-
cess, all-cause mortality, and further interventions; and very
low for technical success (» Table 2).

Meta-analysis

Technical success

Five studies [16,17,18,19,20] were included in this analysis,
totaling 555 patients (277 in the OTSC group and 278 in the
SEl group). There was no significant difference in technical suc-
cess between OTSCs and SElIs (RR: 1.06; 95% Cl: 0.98, 1.14; 12 =
73%; P=0.13) (» Fig. 3). A leave-one-out sensitivity analysis was
performed. However, heterogeneity remained above 50% even

after the individual exclusion of all studies included in this out-
come.

Clinical success

All the studies [16,17,18,19,20] were utilized in this analysis,
comprising 555 patients (277 in the OTSC group and 278 in
the SEI group). Clinical success was significantly higher in the
OTSC group (RR: 1.19; 95% Cl: 1.11, 1.28; I12: 0%; P < 0.00001)
(»Fig. 3). Furthermore, four studies [16,17,19,20] including a
total of 413 patients (220 in the OTSC group and 213 in the SEI
group) were included in the analysis of clinical success, consid-
ering that only PU lesions were significantly more common in
patients who underwent OTSC (RR: 1.19; 95% Cl: 1.10, 1.28; I2:
17%; P<0.00001) (» Fig. 3).

Rebleeding within 30 days

A total of 555 patients (277 in the OTSC group and 278 in the
SEIl group) across the five studies [16,17,18,19,20] were in-
cluded in this analysis. Incidence of rebleeding within 30 days
was higher in the SEI group (RR: 0.43; 95% Cl: 0.24, 0.77; 1
0%; P=0.004) (»Fig.3).

All-cause mortality within 30 days

This analysis included 555 (277 in the OTSC group and 278 in
the SEI group) of the patients from the five studies [16,17,18,
19,20]. Rates of 30-day all-cause mortality were not signifi-
cantly different between OTSCs and SEls (RR: 0.50; 95% ClI:
0.22, 1.14; 12: 0%; P =0.10) (»Fig.4). For obtaining the data
from Soriani et al. for analysis of this outcome, the respective
authors were contacted.

Further interventions

Five studies [16,17,18,19,20] were used in this analysis, in-
cluding 555 patients (277 in the OTSC group and 278 in the
SEl group). There was no significant difference between the
groups in terms of further interventions (RR: 1.22; 95% Cl:
0.43, 3.47;12: 0%; P =0.71) (»Fig.4). The authors of Soriani et
al. were contacted to obtain the necessary data for analysis of
this outcome.

Length of hospital stay

All 555 patients (277 in the OTSC group and 278 in the SEI
group) from the five studies [16,17,18,19,20] were utilized in
this analysis. The difference in the mean length of hospital stay
was not statistically significant between the OTSC group and
the SEI group (MD: 0.31; 95% Cl: -1.08, 1.70; 12: 0%; P =0.66)
(»Fig.4).

Discussion

To the best of our knowledge, this is the largest meta-analysis
to date comparing OTSCs vs. SEls for first-line treatment of
NVUGIB. This analysis enabled more definitive conclusions and
expanded the number of studies and patients compared with
previous research. Moreover, this study holds a significant ad-
vantage because it included the most recently published RCT
[16], which had a substantial sample size. Our subgroup analy-
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sis was reinforced by explicitly concentrating on patients with
NVUGIB due to PUs, thus highlighting a substantial difference
in one of the outcomes. This differentiation was not attainable
in previous meta-analyses [11], nor did this study include RCTs
whose inclusion criteria consisted of patients with recurrent
NVUGIB, as He et al.[21] which included Schmidt et al.[22].

Analysis of the results revealed that OTSCs were associated
with a higher rate of clinical success, both in the overall popula-
tion and in subgroup analysis for PUs. This composite outcome,
defined as absence of persistent bleeding and rebleeding, is the
opposite of the "further bleeding" endpoint recommended in
assessment of NVUGIB treatment by the International Consen-
sus Conference [23]. This outcome has considerable relevance,
because it impacts complications related to patient condition,
need for reintervention, hospitalization, additional expenses,
and other factors that affect the patient and burden the health
care system.

There was no difference in technical success rate, and there
was no significant difference between the interventions. How-
ever, there was a lower rate of rebleeding in patients treated
with OTSCs. This is a highly relevant finding and may constitute
a paradigm shift, considering that the main guidelines [23,24]
do not recommend or cite weak evidence for use of OTSCs as a
first-line approach in management of NVUGIB. Furthermore,
OTSCs were associated with lower rates of rebleeding within
30 days. This occurs due to a combination of factors: 1) greater
tensile strength; 2) grasping a larger coverage area; and 3) full-
thickness grasping [8,25]. Thus, OTSCs should be considered
an alternative to improve rebleeding rates that remain high de-
spite advances in use of SEls [7]. The significant difference in re-
bleeding within 30 days was possibly one of the major contribu-
tors to the significant difference in clinical success, given that
the former is one of the components of this composite out-
come.

In contrast to a previous meta-analysis [11], where no differ-
ence in clinical success was found between the groups of pa-
tients with bleeding secondary to peptic ulcers, this meta-anal-
ysis demonstrated the superiority of OTSCs for outcomes, with
statistical significance. A combination of factors can explain

Study ID Experimental Comparator Outcome

Soriani 2023 NA NA NA 1
Meier 2022 NA NA NA 1
Chan 2021 NA NA NA 1
Jensen 2020 NA NA NA 1
Lau 2023 NA NA NA 1

D1 Randomization process D2 Deviations from the intended interventions
D3 Missing outcome data D4 Measurement of the outcome
D5 Selection of the reported result

» Fig.2 Risk of bias 2 tool (RoB2). NA, not available.
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this finding. First, OTSCs have a higher clinical success rate as a
first-line treatment for NVUGIB [10,11], and PU represents its
leading etiology [2]. The second confusion factor is caused by
studies including several etiologies of NVUGIB in the inclusion
criteria, consequently leading to heterogeneity in the groups
in the outcome analysis. Finally, our study increased the sample
size, which was a decisive factor in making the difference signif-
icant.

Technical success showed similar results in the OTSC and SEI
groups. This can be explained by factors associated with techni-
cal difficulty, such as OTSC and SEI. Location of bleeding on the
posterior wall of the duodenum or at the transition from the
first to the second portion, for example, is a factor that increas-
es the amount of persistent bleeding in both the SEI [16] and
the OTSC groups [19], although there was no subgroup analy-
sis. Another example is significant difficulty in locating both
TTSCs [16] - one of the main methods used in the SEI group -
and OTSCs [19] in fibrotic ulcers due to substantial resistance to
approximate their edges.

Despite the lower rebleeding rate and higher clinical success
in patients with PU lesions, those who experienced rebleeding
[17] or who were refractory to OTSC use [19] had a potential
risk of experiencing higher rates of transarterial embolization,
although the difference was not significant. This potential risk
may be explained by greater difficulty in achieving hemostasis
in the presence of OTSCs. This device likely prevents placement
of a TTSC or increases risk of transmural thermal injury from
contact between the heat probe or argon plasma coagulation
and the metal clip, in addition to potential tissue damage
caused by this device. In addition, there is selection bias, be-
cause patients who experienced rebleeding or persistent bleed-
ing with OTSCs may have had more severe lesions, and those
outcomes might have likely occurred with SEI as well. Thus,
studies with a larger sample size may achieve a more definitive
statistical response.

No statistically significant differences were observed regard-
ing rates of 30-day all-cause mortality or hospital stays. This a-
nalysis may have been compromised by two studies [18,19]
that incorporated crossovers after rebleeding occurred, despite

D1 D3 D4 D5 | Overall
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Technical Success

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H. Random, 95% CI M-H, Random, 95% CI
Sonani, 2024 60 61 40 51 139% 125[108, 145) ———
Lau, 2023 92 a3 91 97T 251% 105[100, 1.11) .
Meser, 2022 48 48 46 52 187% 113[1.02,125) ——
Chan, 2021 46 50 48 50 194% 096087, 108) m——e g
Jensen, 2020 25 25 28 28 29% 100[093, 107) 1
Total (95% C1) 2717 278 100.0% 1.06 [0.98, 1.14)
Total events 2n 253
Heterogeneity Tau?= 001, ChP? = 1489, df =4 (P = 0005), 17 = 73% 057 05&‘ : ﬁ 1;
Testfor overall effect Z = 1 52(P=0|3) SEI OTSC
Clinical Success
Experimental Control Risk Ratio Risk Ratio
__Study or Subgroup _ Events _ Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Soriani, 2024 59 61 8 51 191% 130([1.10, 1 53) —-
Lau, 2023 %0 a3 83 97 374% 113103, 124) -~
Meier, 2022 42 48 8 52 168% 120 (098, 1.46) e —
Chan, 2021 44 50 9 S0 180% 113094, 1.35) .
Jensen, 2020 24 25 20 28 8% 134(105,1.72) —_—
Total (95% CI) 2 278 100.0%  1.19[1.11, 1.28) s
Total events 259 218
Heterogeneity Chi*= 359, =4 (P=047. F=0% 505 0’._, : 15 y
Test for overall effect Z = 4 98 (P < 0.00001) SEl OTSC
Clinical Success (Subgroup analysis - PU lesions)
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup _ Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Soriani, 2024 59 61 8 51 240% 130(1.10, 153) —y
Lau, 2023 83 86 15 81 433% 112(102,123) -~
Chan, 2021 44 50 39 S0 226% 1.13[094, 1.35) o B
Jensen, 2020 2 23 18 25 100% 133[102,1.72) e p—
Total (95% Cl) 220 213 100.0%  1.19[1.10, 1.28) &>
Total events 208 170
Heterogeneity. Chi* =361, df=3(P=031) P=17% YY) . 5 2
Rebleeding within 30 days
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup _ Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Soriani, 2024 1 61 2 51 2% 042 (004, 4 48) [—
Lau, 2023 2 93 9 97 250% 023005, 104) ol
Meier, 2022 6 48 8 52 218% 081(030,217) —
Chan, 2021 5 50 9 50 256% 056 (020, 1.54) ——
Jensen, 2020 1 25 8 28 214% 014002, 104) ———
Total (95% Cl) 217 278 100.0%  0.43[0.24,0.77) S
Total events 15 %
Heterogenesty Chi*= 368, =4 (P=045) P=0% 0'02 0" : 1:0 +

» Fig.3 Forest plot of technical success, clinical success, clinical success in subgroup analysis of PU lesions, and rebleeding within 30 days.

OTSC, over-the-scope clip; PU, peptic ulcer; SEI, standard endoscopic intervention.
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All-cause mortality within 30d
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Chan, 2021 2 S50 4 50 248% 050[010, 2 61) —
Jensen, 2020 0 25 0 28 Not estimable
Lau, 2023 2 a3 4 97 243% 052[0.10, 2 78) Sy e—
Maeter, 2022 3 48 4 52 238% 081[0.19, 3 45) —
Soriani, 2024 1 81 4 51 210% 021[002,181) ——&——
Total (95% CI) amn 278 100.0% 0.50 [0.22, 1.14) B
Total events 8 16
Heterogeneity. Chit= 106, o = 3 (P=0.79), P = 0% + ¥ ¥ y
Further Interventions (transarterial embolization / surgery)
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Lau, 2023 2 93 1 91 156% 209[019, 2262)
Meter, 2022 2 48 Y 52 WS 108 (016, 7 39)
Chan, 2021 3 S0 1 50 160% 300032 2787 e m—
Jensen, 2020 0 25 2 28 317 022[001,449) ——®——
Soniani, 2024 0 61 0o 5 Not estimable
Total (95% CI) 2m 278 100.0% 1.22[0.43, 3.47]
Total avents 7 6
Heterogeneity Chi*=208, =3 (P=056) P=0% + + * + $
Toestforoveralleffect Z=038(P=0T1) 2 R 1(Z.'l‘ISC1SEI » -
Length of Hospital Stay
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Fixed, 95%Cl IV, Fixed, 95% CI
Lau, 2023 17 5§53 @ 73 54 97 835% 040112192
Merer, 2022 1502 1848 48 1602 1867 52 36% -100(829.629 -1
Chan, 2021 1372 2433 50 1327 1613 S0 30% 045764854 N ——
Jensen, 2020 7156 817 25 10 1619 28 42% .244[924,436) —
Soriani, 2024 1257 11717 61 1086 1342 S1  58% 1710407 749) —p—
Total (95% CI) 217 278 100.0% 0.31[-1.08, 1.70) ?
Heterogeneity Chi*=099. df =4 (P=091) P= 0% 2{0 :0 o 150 v
Test for overall effect Z = 043 (P = 0 66) 2 OTSC SEI

» Fig.4 Forest plot of all-cause mortality at 30 days, further interventions, and length of hospital stay. OTSC, over-the-scope clipping; SEI,

standard endoscopic intervention.

being ethically and clinically appropriate. Consequently, pa-
tients with a higher probability of requiring additional interven-
tions and facing mortality underwent both types of treatment,
introducing a confounding bias that could have compromised
statistical analysis of these two outcomes.

This systematic review and meta-analysis has several limita-
tions. One of them is performance of a second-look endoscopy
in only one study [18]. This approach could decrease the real re-
bleeding rate because high-risk lesions are identified and treat-
ed, preventing further bleeding, unlike in situations where sec-
ond-look endoscopy is not routinely conducted. In addition, it
was not possible to perform a meta-analysis of subgroups that
would provide detailed information about the types of lesions,

E8

allowing the distinction of characteristics favoring or disfavor-
ing use of OTSCs or SEls. Another limitation is that only a few
studies [18,19] mentioned implementation of crossover after
rebleeding, which may have compromised analysis of further
interventions, hospital stays, and 30-day all-cause mortality.
Furthermore, it was not possible to extract information such as
management of patients with persistent and recurrent bleed-
ing from one of the studies [16].

Another point that should be highlighted is the fact that the
endoscopists who performed the OTSC applications in most of
the RCTs [16,17,19,20] included in this systematic review had
received previous adequate training. Thus, as discussed by Pit-
tayanon et al.[26], our results and conclusions should be lim-

Mega Paulo Ferreira et al. Over-the-scope clips vs... Endosc Int Open 2025; 13: a24657023 | © 2025. The Author(s).



ited to cases performed by endoscopists experienced in use of
OTSC. Furthermore, this point should also be considered by the
European Society of Gastrointestinal Endoscopy (ESGE), which
did not mention it in its most recent recommendations [9].

Conclusions

In conclusion, this meta-analysis demonstrated that OTSCs
were associated with lower rebleeding rates and greater clinical
success than SEls. In addition, despite not considering the costs
of OTSCs, because only high-impact evidence studies were in-
cluded, with the majority exhibiting a low risk of bias, this sys-
tematic review adds a higher quality of evidence that provides a
basis for introducing OTSCs into guidelines as a new alternative
for first-line treatment NVUGIB for experienced endoscopists.
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