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Abstract 

Nonvariceal upper gastrointestinal bleeding (NVUGIB) is an important 
condition that continues to exert a significant burden on healthcare systems. Despite 
improvement in the medical and endoscopic therapies for NVUGIB, the morbidity 
and mortality of this condition remain unchanged, largely related to the increasing 
age and comorbidities of the affected population. Several endoscopic modalities are 
available to manage bleeding lesions, but a significant proportion of patients suffer 
from primary failure in achieving hemostasis or rebleed after initial successful 
hemostasis, which carry worsened outcomes for patients 

. Recently, the management of NVUGIB has seen significant evolution with 
the introduction of several novel endoscopic tools including cap-mounted clips. 
These clips have been utilized in managing patients with NVUGIB as a primary or 
rescue therapy with promising results. Several randomized controlled studies have 
been published in recent years addressing the role of such clips yielding overall 
favorable outcomes. In this article, we will review the recent updates in the role of 
cap-mounted clips in the management of NVUGIB, while identifying current 
limitations in the evidence that are pertinent to the adoption of this hemostatic 
modality by clinicians in routine practice.  
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Background 

Nonvariceal upper gastrointestinal bleeding 
(NVUGIB) is an important gastrointestinal emergency 
that carries significant morbidity and mortality. 
NVUGIB, especially peptic ulcer disease, is a common 
cause for emergency room visits and hospitalization, 
accounting for more than 250,000 admissions annually 
in the United States alone, with a readmission rate of 
approximately 15% [1,2]. Despite the advances in the 
therapy of NVUGIB, including the use of proton pump 
inhibitors (PPI) and improvement in resuscitative 
measures, the mortality of NVUGIB has remained 
significant over the last 2 decades [3]. This is thought 
to be related to the increasing age of the affected 
population and the corresponding expanding 
underlying medical comorbidities burden. The 
cornerstone of NVUGIB treatment remains early 
patient triage using a validated risk assessment tool 
(most commonly the Glasgow Blatchford score), the 
performance of adequate resuscitative measures 
including the use of a restrictive blood transfusion 
strategy, an appropriate management of 
antithrombotics, and PPI administration [4].  Timely or 
so-called “early endoscopy” (within 24 hours from 
presentation) plays important diagnostic and 
therapeutic roles and continues to be an essential 
component in managing patients with NVUGIB but 
should only be performed once the patient is 
adequately resuscitated.  
 
Traditional endoscopic hemostatic modalities  

The endoscopic management of NVUIGB has 
improved over the years with the availability of several 
highly effective hemostatic tools including injection 
therapy (typically dilute epinephrine), through-the-
scope (TTS) clips, and thermal therapies (e.g. bipolar 
electrocoagulation). Recent societal guidelines 
recommend the use of TTS clips or thermal therapies 
with or without epinephrine injection (i.e. combination 
therapy) for patients with high-risk lesions identified 
during endoscopy [5-7]. Despite the effectiveness of 
those therapies in controlling bleeding, conventional 
endoscopic therapy fails to achieve initial hemostasis 
in approximately 15% at the index endoscopy, while 
approximately 25% experience rebleeding after initial 
successful endoscopic treatment [8]. Patients who fail 
initial endoscopic therapy or experience rebleeding are 
at increased risk of complications and mortality [9]. 
Endoscopic predictors of rebleeding include active 
bleeding, large ulcer size (larger than 2cm), and a 
peptic ulcer located in the posterior duodenal bulb or 
high on the lesser gastric curvature [10]. These lesions 
are particularly challenging to manage using 
conventional endoscopic modalities, which highlights 
the limitations of currently available endoscopic tools 
in some patients exhibiting certain bleeding lesions.  

  

Cap-mounted clips 
The cap-mounted clips, especially the Over-The-Scope 

clipTM (with the majority of published evidence addressing the 
OTSC®, Ovesco Endoscopy AG, Tubingen Germany) was 
originally designed for gastrointestinal defect closure. However, 
these clips have been increasingly used to manage NVUGIB. 
Since these clips are able to grasp deeper tissue than the 
traditional TTS-clips, they are able to control bleeding from a 
feeding submucosal vessel more effectively. Several studies and 
meta-analyses have concluded that the OTSC system is more 
effective than standard endoscopic approaches at controlling 
bleeding during index endoscopy and reducing the risk of 
rebleeding [11,12]. However, until recently, most of these 
studies, including the ones included in meta-analyses, were 
retrospective non-comparative studies, limiting the quality of 
such data. However, over the last 5 years, several randomized 
controlled trials (RCTs) have been published that have assessed 
the role of cap-mounted clips in the management of NVUGIB 
as a primary or rescue therapy. The first of these RCTs was the 
study conducted by Schmidt et al. which found OTSC to be 
superior to standard endoscopic therapy among patients with 
recurrent NVUGIB [13]. This led societal guidelines to 
recommend cap-mounted clips as rescue therapy for patients 
who experience rebleeding after initial successful endoscopic 
therapy [6,7].   

However, the role of cap-mounted clips as primary 
therapy for NVUGIB has been gaining more attention recently 
after the publication of several RCTs comparing this modality 
to conventional endoscopic tools [14]; these are summarized in 
Table 1. 
Table 1: Randomized controlled studies comparing OTSC with 
conven=onal endoscopic therapy as a primary modality for 
NVUGIB.  

Study Intervention 
Control Lesion Type Outcomes 

Jensen 
et al. 
2021 
USA 
 
NCT030
65465 

OTSC 
(N=25) 
 
Standard 
therapy 
(N=28) 
Through-
the-scope 
(TTS) 
hemoclips 
Multipolar 
probe 
thermal 
coagulation 
(MPEC) 

OTSC  
Duodenal ulcer= 
52% 
Gastric ulcer= 
36% 
Anastomotic 
ulcer= 4% 
Dieulafoy’s 
lesion= 8% 
 
Standard 
therapy  
Duodenal ulcer= 
39.3% 
Gastric ulcer= 
35.7% 
Anastomotic 
ulcer= 14.3% 
Dieulafoy’s 
lesion= 10.7% 

Hemostasis  
OTSC= 
100% 
Standard = 
100% 
 
30-day 
rebleeding 
OTSC= 4% 
Standard= 
28.6% 

Meier et 
al., 2022 
German
y 
 
NCT033
31224 

OTSC 
(N=48) 
 
 
Standard 
therapy 
(N=52) 
TTS 
hemoclips 

OTSC  
Peptic ulcer= 
87.5% 
Anastomotic 
ulcer= 6.2% 
Dieulafoy’s 
lesion= 4.2% 
Reflux 
esophagitis= 
2.1% 

Hemostasis  
OTSC= 
100% 
Standard = 
88.5% 
 
30-day 
rebleeding 
OTSC= 
8.3% 



Thermal 
modality 
 
 

Mallory-Weiss 
tear= 0% 
 
Standard 
therapy  
Peptic ulcer= 
80.7% 
Anastomotic 
ulcer= 5.8% 
Dieulafoy’s 
lesion= 5.8% 
Reflux 
esophagitis= 
5.8% 
Mallory-Weiss 
tear= 1.9% 

Standard= 
15.4% 

Chan et 
al., 2022 
Hong 
Kong 
 
NCT031
60911 

OTSC 
(N=50) 
 
 
Standard 
therapy 
(N=50) 
TTS 
hemoclips 
Thermal 
modality 
 

OTSC  
Duodenal ulcer= 
62% 
Gastric ulcer= 
38% 
 
Standard 
therapy  
Duodenal ulcer= 
52% 
Gastric ulcer= 
48% 

Hemostasis  
OTSC= 92% 
Standard= 
95%  
 
30-day 
rebleeding 
OTSC= 10% 
Standard= 
18% 

Lau et 
al., 2023 
Hong 
Kong 
 
NCT032
16395 

OTSC 
(N=93) 
 
 
Standard 
therapy 
(N=97) 
TTS 
hemoclips 
Thermal 
modality  
 
 

OTSC  
Peptic ulcer= 
92.5% 
Dieulafoy’s 
lesion= 4.3% 
Angiodysplasia=
0% 
Duodenal 
diverticulum=0% 
Gastrointestinal 
stromal 
cancer=2.2% 
Mallory-Weiss 
tear=1.1% 
 
Standard 
therapy 
Peptic ulcer= 
89.7% 
Dieulafoy’s 
lesion= 4.1% 
Angiodysplasia=
2.1% 
Duodenal 
diverticulum=1.0
% 
Gastrointestinal 
stromal 
cancer=1.0% 
Mallory-Weiss 
tear=2.1% 

Hemostasis  
OTSC= 
98.9% 
Standard= 
93.8% 
 
30-day 
rebleeding 
OTSC= 
2.2% 
Standard= 
8.8% 

Soriani 
et al, 
2023 
Italy 
(abstract
) 
 
NCT035
51262 

OTSC 
(N=61) 
 
Through-
the-scope 
(TTS) 
hemoclips 
(N=51) 
 
 

Not reported 

Hemostasis  
OTSC= 
98.4% 
Standard= 
78.4% 
 
30-day 
rebleeding 
OTSC= 
1.7% 
Standard= 
5% 

TTS: Through the scope 

NVUGIB: Non-variceal upper gastrointestinal bleeding 

OTSC: over-the-scope-clip 

MPEC: Multipolar probe thermal coagulation. 

 

 
 
 
 Most of these studies have concluded that despite the 

high successful hemostasis rates at index endoscopy achieved 
with both OTSC and conventional hemostatic tools, recurrent 
bleeding is significantly lower in the OTSC group.  
Despite the promising results of these RCTs, several important 
methodological limitations may affect these observations. The 
study by Jensen et al. [15] suffered from several important 
limitations including failure to meet enrollment targets, 
imbalances between groups, and the higher rates of rebleeding 
in the control group compared to other published studies. The 
study by Meier et al. [16] focused mostly on elderly patients 
with NVUGIB and found significantly higher rates of initial 
hemostasis using OTSC compared to conventional hemostatic 
tools (mostly TTS clips). Again, despite the promising results, 
the study suffered from some methodological limitations 
including the inconsistent pre-injection of epinephrine in half of 
the OTSC group and the routine use of second-look endoscopy 
(which is not recommended by practice guidelines), that may 
have over-estimated the benefits of OTSC, as well as the 
inclusion of larger ulcers (larger than 20 mm) in the control arm 
which may have underestimated the efficacy of the standard 
endoscopic tools [17]. The third study by Chan et al. included 
patients with large ulcers (15mm or greater) and was the 
exception among all published RCTs as it failed to show a 
difference in the initial hemostasis or 30-day rebleeding 
between the 2 interventions [18]. This study also suffered from 
some limitations including the low statistical power and high 
technical failure in applying the OTSC. In fact, the technical 
aspect of applying the OTSC became more apparent in the trial 
by Lau et al. that also concluded that OTSC is more effective 
than conventional endoscopic tools, both at achieving 
hemostasis at index endoscopy and at reducing 30-day 
rebleeding [19]. However, patients who were deemed not 
suitable for OTSC application, purely from a technical aspect, 
were excluded from the study rather than being considered a 
failure of OTSC, which occurred in 5% of otherwise eligible 
patients [19]. This methodological characterization limits the 
generalizability of the results and may have favored the OTSC 
group. The final RCT by Soriani et al. also showed more 
favorable outcomes with OTSC but has only been published in 
abstract form to date, hence an adequate detailed assessment of 
the study methodology is not possible at the time of writing of 
this commentary [20].  

An important aspect to consider when opting to use 
OTSCs is the expertise of the endoscopist applying this therapy. 
The published RCTs to date have only included highly 
experienced endoscopists trained in using OTSC, some of which 
underwent dedicated standardized teaching prior to using this 
technology in the trials. Even with appropriate training, failure 
to apply the OTSC (approximately 3-8%) [18,19] or 
misplacement occurred resulting in severe complications 
including perforation and obstruction from pseudopolyp 
formation (2%) [19].  

Furthermore, if the OTSC is applied inappropriately to 
the bleeding lesion and it fails to control the bleeding, further 
salvage endoscopic interventions may become difficult if not 



even impossible, which may result in higher utilization 
of rescue transarterial embolization [18]. Furthermore, 
the exact OTSC type to use in NVUGIB remains 
unclear but a recent retrospective study suggested the 
OTSC-a is preferred due to an associated lower risk of 
recurrent bleeding and blood transfusions compared to 
the OTSC-t [21]. In addition, the costs of such clips are 
significantly greater than other hemostatic modalities, 
even if the strategy of using OTSC as rescue therapy 
has been shown to be cost-effective [22]; the cost-
effectiveness of this strategy as first-line therapy thus 
needs to be better characterized prior to its routine 
implementation in many jurisdictions. 

  
What is the current role of OTSC in NVUGIB? 

Should all these methodological issues deter us 
from using OTSC as a modality to manage NVUGIB? 
The answer is probably no, however, careful 
considerations must be taken into account before this 
technology is used, if ever, on a routine basis by 
endoscopists in routine practice. 

 These aspects include adequate technical 
training on using the OTSC, while understanding the 
limitations and risk associated with its use. The 
essential question is when should we use OTSC in 
patients with NVUGIB? The clear answer is among 
patients who failed conventional endoscopic therapy 
or have recurrent bleeding as suggested by societal 
guidelines. In addition, patients who are predicted to 
have higher risk of rebleeding with conventional 
endoscopic tools based on the bleeding lesion’s 
endoscopic appearance may benefit the most from 
applying these clips as first-line therapy. 

 Immediate adoption of the OTSC in routine 
practice as primary hemostastic endoscopic modality 
for all patients with NVUGIB is probably not 
appropriate at this stage. Further analyses and 
additional data are needed to clarify the subset of 
patients who will benefit most from such an approach.  
 

References 
1. Abougergi MS, Travis AC, Saltzman JR. The 

in-hospital mortality rate for upper GI 
hemorrhage has decreased over 2 decades in 
the United States: a nationwide analysis. 
Gastrointest Endosc. 2015;81(4):882-8.e1. 
doi:10.1016/j.gie.2014.09.027 

2. Alali AA, Barkun AN. An update on the 
management of non-variceal upper 
gastrointestinal bleeding. Gastroenterol Rep 
(Oxf). 2023;11:goad011. Published 2023 Mar 
20. doi:10.1093/gastro/goad011 

3. Wuerth BA, Rockey DC. Changing 
Epidemiology of Upper Gastrointestinal 
Hemorrhage in the Last Decade: A 
Nationwide Analysis. Dig Dis Sci. 
2018;63(5):1286-1293. doi:10.1007/s10620-
017-4882-6 

4. Alali AA, Barkun AN. Assessment, resuscitation, and 
medical management of variceal and nonvariceal 
gastrointestinal bleeding. Gastrointest Endoscopy Clin 
N Am. 2023 (Published online 27th September 2023).  
https://doi.org/10.1016/j.giec.2023.09.001  

5. Barkun AN, Almadi M, Kuipers EJ, et al. Management 
of Nonvariceal Upper Gastrointestinal Bleeding: 
Guideline Recommendations From the International 
Consensus Group. Ann Intern Med. 2019;171(11):805-
822. doi:10.7326/M19-1795 

6. Gralnek IM, Stanley AJ, Morris AJ, et al. Endoscopic 
diagnosis and management of nonvariceal upper 
gastrointestinal hemorrhage (NVUGIH): European 
Society of Gastrointestinal Endoscopy (ESGE) 
Guideline - Update 2021. Endoscopy. 2021;53(3):300-
332. doi:10.1055/a-1369-5274 

7. Laine L, Barkun AN, Saltzman JR, Martel M, 
Leontiadis GI. ACG Clinical Guideline: Upper 
Gastrointestinal and Ulcer Bleeding [published 
correction appears in Am J Gastroenterol. 2021 Nov 
1;116(11):2309]. Am J Gastroenterol. 
2021;116(5):899-917. 
doi:10.14309/ajg.0000000000001245 

8. Hearnshaw SA, Logan RF, Lowe D, Travis SP, Murphy 
MF, Palmer KR. Acute upper gastrointestinal bleeding 
in the UK: patient characteristics, diagnoses and 
outcomes in the 2007 UK audit. Gut. 
2011;60(10):1327-1335. doi:10.1136/gut.2010.228437 

9. Lau JY, Barkun A, Fan DM, Kuipers EJ, Yang YS, 
Chan FK. Challenges in the management of acute peptic 
ulcer bleeding. Lancet. 2013;381(9882):2033-2043. 
doi:10.1016/S0140-6736(13)60596-6 

10. García-Iglesias P, Villoria A, Suarez D, et al. Meta-
analysis: predictors of rebleeding after endoscopic 
treatment for bleeding peptic ulcer. Aliment Pharmacol 
Ther. 2011;34(8):888-900. doi:10.1111/j.1365-
2036.2011.04830.x 

11. Bapaye J, Chandan S, Naing LY, et al. Safety and 
efficacy of over-the-scope clips versus standard therapy 
for high-risk nonvariceal upper GI bleeding: systematic 
review and meta-analysis. Gastrointest Endosc. 
2022;96(5):712-720.e7. doi:10.1016/j.gie.2022.06.032 

12. Chandrasekar VT, Desai M, Aziz M, et al. Efficacy and 
safety of over-the-scope clips for gastrointestinal 
bleeding: a systematic review and meta-analysis. 
Endoscopy. 2019;51(10):941-949. doi:10.1055/a-0994-
4361 

13. Schmidt A, Gölder S, Goetz M, et al. Over-the-Scope 
Clips Are More Effective Than Standard Endoscopic 
Therapy for Patients With Recurrent Bleeding of Peptic 
Ulcers. Gastroenterology. 2018;155(3):674-686.e6. 
doi:10.1053/j.gastro.2018.05.037 

14. Barkun AN, Alali AA. What Is the Current Role of an 
Over-the-Scope Clip Used as First-Line Endoscopic 
Hemostasis in Patients With Nonvariceal Upper 
Gastrointestinal Bleeding?. Ann Intern Med. 
2023;176(4):576-577. doi:10.7326/M23-0449 

15. Jensen DM, Kovacs T, Ghassemi KA, Kaneshiro M, 
Gornbein J. Randomized Controlled Trial of Over-the-

https://doi.org/10.1016/j.giec.2023.09.001


Scope Clip as Initial Treatment of Severe 
Nonvariceal Upper Gastrointestinal Bleeding. 
Clin Gastroenterol Hepatol. 
2021;19(11):2315-2323.e2. 
doi:10.1016/j.cgh.2020.08.046 

16. Meier B, Wannhoff A, Denzer U, et al. Over-
the-scope-clips versus standard treatment in 
high-risk patients with acute non-variceal 
upper gastrointestinal bleeding: a randomised 
controlled trial (STING-2). Gut. 
2022;71(7):1251-1258. doi:10.1136/gutjnl-
2021-325300 

17. Barkun AN, Laine L, Leontiadis GI, Saltzman 
JR. Over-the-scope clips versus standard 
treatment. Gut. 2023;72(3):603-604. 
doi:10.1136/gutjnl-2022-327712 

18. Chan S, Pittayanon R, Wang HP, et al. Use of 
over-the-scope clip (OTSC) versus standard 
therapy for the prevention of rebleeding in 
large peptic ulcers (size ≥1.5 cm): an open-
labelled, multicentre international randomised 
controlled trial. Gut. 2023;72(4):638-643. 
doi:10.1136/gutjnl-2022-327007 

19. Lau JYW, Li R, Tan CH, et al. Comparison of 
Over-the-Scope Clips to Standard Endoscopic 
Treatment as the Initial Treatment in Patients 
With Bleeding From a Nonvariceal Upper 
Gastrointestinal Cause : A Randomized 
Controlled Trial. Ann Intern Med. 
2023;176(4):455-462. doi:10.7326/M22-1783 

20. P. Soriani  PB, G. F. Bonura , T. Gabbani , L. 
Frazzoni , L. Dioscoridi , G. Andrisani , M. Di 
Leo , E.Rodriguez De Santiago , S. Deiana , J. 
Rainer , L. Ottaviani , M. Mutignani , F. M. Di 
Matteo , C. Luigiano , C. Hassan , A. Repici , 
M. Manno. Over-the-scope clip as first-line 
treatment of peptic ulcer bleeding: a 
multicentre randomised controlled trial (TOP 
Study). Endoscopy. 2023;55:S5-S6.  

21. Hollenbach M, Decker A, Schmidt A, et al. 
Comparison between traumatic and atraumatic 
over-the-scope clips in patients with duodenal 
ulcer bleeding: a retrospective analysis with 
propensity score-based matching. Gastrointest 
Endosc. 2023;98(1):51-58.e2. 
doi:10.1016/j.gie.2023.01.051 

22. Kuellmer A, Behn J, Meier B, et al. Over-the-
scope clips are cost-effective in recurrent 
peptic ulcer bleeding. United European 
Gastroenterol J. 2019;7(9):1226-1233. 
doi:10.1177/2050640619871754 

 
 
 

 
 


