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Abstract 

  Acute gastroduodenal bleeding is a life-threatening condition for patients which remains relatively understudied in 

Kazakhstan and Kyrgyzstan. This study aimed to analyze contemporary global literature on endohemostasis methods for treating 

peptic gastroduodenal bleeding. The authors analyzed various studies covering diverse endohemostasis methods using PubMed and 

Google Scholar electronic databases. Our search returned over 800 sources, from which the authors selected and included 67 relevant 

ones based on keywords, with 63 of them published within the last 5 years. Endohemostasis methods for treating peptic 

gastroduodenal bleeding remain important areas of research in medicine. However, more evidence-based, substantial, and 

scientifically justified studies are required. The review holds significance both theoretically and practically for medical practice in 

Kazakhstan and Kyrgyzstan. 
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1. Introduction 

Acute gastroduodenal ulcerative bleeding is a life-

threatening condition [1, 2, 3]. Upper gastrointestinal tract 

(GIT) bleeding (UGIB) refers to the bleeding above the Treitz 

ligament. With a prevalence of 50 to 100 cases per 100,000 

population, this is a common pathology with an average age 

of 60-70 years. The mortality rate ranges from 3 to 14%, and 

for intensive care patients from 42 to 64%. In about 50% of 

cases, UGIB is the result of a peptic ulcer, such as a peptic 

ulcer of the stomach or duodenum. Other causes include 

bleeding from the esophagus or stomach tumors, Mallory-

White syndrome, erosive gastritis or duodenitis, reflux 

esophagitis, angiodysplasia, and iatrogenic or post-traumatic 

changes. The probability of lower GIT bleeding (LGIB) 

outside the Treitz ligament, the prevalence of which is 

approximately 20-30 per 100,000 population, and the average 

age of the patients is 65-80 years, increases sharply with age. 

The mortality rate from it ranges from 2 to 5%. Etiologically, 

LGIB may be associated with causes such as diverticulitis, 

angiodysplasia, polyps, tumors, proctitis, or chronic 

inflammatory bowel disease [4]. 

Thus, the main cause of gastrointestinal bleeding is 

the bleeding from gastroduodenal ulcers [5]. According to an 

analysis of 4,474 patients from 212 hospitals in the United 

Kingdom as part of a nationwide audit, ulcerative GIT 

bleeding had worse outcomes than non-ulcerative bleeding 

[6]. According to meta-analysis, one in five patients with 

gastrointestinal bleeding develops shock or hemodynamic 

instability upon admission or during hospitalization [7]. 

Endoscopic hemostasis (EH) is sometimes the only method 

of local impact on the source of bleeding in case of 

intolerance to surgical intervention [8]. Devices used for EH 

in the GIT can be divided into injection (needles), thermal 

(multipolar/bipolar probes, hemostatic forceps, probe heater, 

argonoplasmic coagulation (APC), radiofrequency ablation 

and cryotherapy), mechanical (clamps (clips), stitching 

devices, banding devices, stents) and local devices 

(hemostatic sprays) [9]. According to the analysis of the 

results of EH in 770 patients with peptic ulcers, in case of 

recurrent bleeding, EH is an effective alternative to surgical 

intervention, especially in high-risk patients. Repeated EH 

significantly reduces mortality from 45 to 23% in case of 

repeated bleeding [10]. 
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Nevertheless, despite the improvement of 

endoscopic and pharmacological therapy, bleeding continues 

or recurs in more than 10% of patients after initial EH [11] 

and is generally associated with a twofold increase in 30-day 

mortality [12]. The above speaks in favor of the relevance of 

the search for safer and more effective means of 

endohemostasis. Despite the urgency of the problem of 

endohemostasis in patients with peptic ulcer gastroduodenal 

bleeding, there are practically no well-written review articles 

on this topic in the literature published in Kazakhstan and 

Kyrgyzstan. The work aimed to characterize the current state 

of the global literature on current and promising methods of 

endohemostasis for peptic ulcer gastroduodenal bleeding. 

 

2. Materials and methods 

We analyzed studies on various means of 

endohemostasis based on the materials of PubMed and 

Google Scholar electronic databases. Over 800 sources were 

found, 67 of which were selected and included in the study, 

considering the keywords ("ulcerative gastroduodenal 

bleeding" and "endohemostasis"), of which 63 sources were 

published in the last 5 years. 

 

3. Results and discussion 

EH is sometimes the only method of local impact on 

the source of bleeding in case of intolerance to surgical 

intervention [8]. However, there are a small number of cases 

in which EH is impossible, despite the use of various methods 

of hemostasis. Predictors of difficulties in EH are Ia bleeding 

according to the Forrest classification, ulcers with a diameter 

of more than 2 cm, and hemodynamic shock [5]. 

Contraindications to endovascular therapy, such as contrast 

agent allergy, hyperthyroidism, pregnancy, sepsis, acute renal 

failure, and consumption coagulopathy, should be considered 

as relative contraindications, especially in acute threatening 

situations. Depending on the intensity of the bleeding, it is 

necessary to consider the possible advantages of surgical 

treatment [4]. Devices used for GIT EH can be divided into 

injection devices (needles), thermal devices 

(multipolar/bipolar probes, hemostatic forceps, probe heater, 

APC, radiofrequency ablation, and cryotherapy), mechanical 

devices (clamps, stitching devices, banding devices, stents), 

and local hemostasis devices (hemostatic sprays) [9]. 

 

4. Injectable EH 

Modern literature mentions the value of injectable 

EH in ulcerative GIT bleeding [13, 14]. Injections of diluted 

adrenaline and saline solution are usually included in the 

strategy of endoscopic treatment of ulcerative bleeding of the 

GIT. It is believed that the therapeutic mechanism of action 

of these injectable agents is due to their tamponade effect on 

the surrounding tissues and not the vasoactive properties of 

adrenaline. In a retrospective analysis of 605 patients, it was 

shown that combination therapy had a higher hemostatic 

efficacy than monotherapy with epinephrine injections in 

patients with visible blood vessel ulcers (FIIa). However, 

monotherapy with epinephrine injections was as effective as 

combination therapy for patients with bleeding ulcers [15]. 

According to the EH data of 132 patients with bleeding peptic 

ulcers of class Ia, Ib, and IIa according to Forrest, epinephrine 

injection retains an important role in the treatment of bleeding 

ulcers, but large volumes, up to 10-20 ml, are not associated 

with improved bleeding outcomes in individuals receiving 

combined endoscopic therapy [16]. Additional agents such as 

cyanoacrylate adhesives, thrombin, and fibrin are available 

[2]. In a study of 154 patients with high-risk refractory 

ulcerative bleeding with traditional endoscopic therapy, 

endoscopic intracellular cyanoacrylate injection was 

performed for the first time and its performance and safety 

were proven with a high frequency of successful hemostasis 

[17]. However, additional agents are not often used in the 

treatment [2]. 

 

5. Thermal EH 

EH can be achieved by applying heat or cold to the 

bleeding site. Heat causes hemostasis, resulting in edema, 

protein coagulation, vasoconstriction, and indirect activation 

of the blood clotting cascade. For thermal coagulation of 

tissues, a temperature of approximately 70°C is required. 

Thermal devices used for GIT EH are traditionally divided 

into contact (bipolar/multipolar electrocoagulation, probe 

heater, and hemostatic forceps) and non-contact devices 

(APC) [9]. As for electrocoagulation methods, multipolar or 

bipolar approaches are preferably used, since they are safer 

and more economical. As for safety, multipolar 

electrocoagulation (MPEC) devices and bipolar cauterization 

devices provide power supply within a fixed circuit and stop 

working as soon as the temperature of the dried tissue reaches 

100°C, thereby limiting the depth of tissue damage with rare 

cases of perforation. On the contrary, the heating sensors 

provide a constant temperature (250°C) for a specified time 

and do not stop working until a specified amount of energy is 

supplied. Thus, heating probes can cause unpredictable 

damage depth and lead to a higher perforation frequency, 

estimated to reach 3% of use cases. MPEC is also gaining 

popularity due to its ease of use; electric current is supplied 

locally, and there is no need to provide protective earthing to 

the patient, as is required in devices with heating probes. As 

for the cost of one device, the cost of currently available 

MPEC probes ranges from $230 to $335, while the cost of 

available heating probes exceeds $500 per probe [2]. 

In a study of 112 patients, higher efficiency of 

monopolar hemostatic forceps for gentle coagulation 

(MPGFGC) was noted in comparison with hemoclips (HC) in 

the treatment of UGIB associated with peptic ulcer disease. 

The initial success rate of hemostasis was 98.2% (55/56) in 

the MPGFGC group and 80.4% (45/56) in the HC group 

(P=0.004). Recurrent bleeding was detected in two patients in 

the MPGFGC group (3.6%) and in eight patients in the HC 

group (17.7%; P=0.04). The duration of endoscopic 

procedures (302±87.8 vs. 568±140.4 seconds) and the 

duration of hospital stay (3.50±1.03 vs. 4.37±1.86 days) were 

significantly shorter in the MPGFGC group. No adverse 

events (AEs) were observed in either group [18], and in a 

systematic review and meta-analysis, it was concluded that 

MPGFGC was superior to HCs, heating probes, and APC to 

achieve initial hemostasis and reduce recurrent bleeding in 

patients with ulcerative bleeding [19]. As for the APC, a 

retrospective analysis of 53 patients stated that EH with tumor 

bleeding in the GIT with APC did not significantly affect 30-

day recurrent bleeding and mortality rates, regardless of the 

patient's state of health [20]. 

 

6. Mechanical EH 

Clipping is a popular means of mechanical EH [21]. 
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There are through-the-scope clips (TTSC) with 

different versions, in particular, a recent study compared five 

commercially available TTS clips (Instinct, Cook Medical; 

Resolution, Boston Scientific, Marlboro, Massachusetts, 

USA; DuraClip, ConMed, Largo, Florida, USA; SureClip, 

Micro-Tech, Ann Arbor, Michigan, USA; QuickClip Pro, 

Olympus, Center Valley, Pennsylvania, USA) [22]. 

However, the main disadvantage of TTSCs is their small size, 

which allows them to compress a limited amount of tissue 

necessary for the treatment of large vessels. More popular 

clips are OTSC (over-the-scope clips), which allow for 

greater and stronger mechanical compression of large areas 

of tissues with excellent results in achieving final hemostasis 

in complex cases [23-29]. OTSCs are also safe and effective 

in the pediatric population for acute ulcerative 

gastrointestinal bleeding, as described in a retrospective 

series of 10 observations [30]. In a prospective randomized 

study, it was said that endoscopic treatment with OTSC 

endoclips was superior to standard therapy (where combined 

EH was used with TTSC endoclips, thermal therapy, and 

dilute adrenaline injections) in patients with recurrent 

ulcerative bleeding. Persistent bleeding after hemostasis was 

observed in 14 patients (42.4%) in the standard therapy group 

and two patients (6.0%) in the OTSC group (P=.001). 

Repeated bleeding within 7 days occurred in five patients 

(16.1%) in the standard therapy group versus three patients 

(9.1%) in the OTSC group (P=.468). Further bleeding 

occurred in 19 patients (57.6%) in the standard therapy group 

and in five patients (15.2%) in the OTSC group (absolute 

difference 42.4%; 95% confidence interval 21.6-63.2; 

P=.001) During 30 days of follow-up, one patient in the 

standard therapy group (3.0%) and one patient in the OTSC 

group (3.0%) required surgical treatment (P=.999). Within 30 

days after the procedure, two patients died in the standard 

therapy group (6.3%) and four patients died in the OTSC 

group (12.1%) (P=.672). No significant differences were 

found in other secondary endpoints [31]. 

However, according to a retrospective analysis of 95 

patients, no significant difference was found in the frequency 

of preventing recurrent bleeding (95.6% vs. 91.8%, p=0.678), 

hospital days (3 days vs. 4 days; p=0.215) and hospitalization 

costs (US$ 108,000 vs. US$ 240,000, p=0.215) in the OTSC 

group compared to the combination therapy group (TTSC 

with epinephrine injection). Nevertheless, the average time of 

the OTSC procedure was shorter than with combined therapy 

(11 min vs. 20 min; p<0.001) [32]. Moreover, according to 

the multicenter international randomized controlled trial 

(RCT) on patients with peptic ulcers of Forest IIa class or 

higher with a size of ≥1.5 cm, routine use of OTSC as a 

primary hemostasis agent for extensive bleeding peptic ulcers 

is not associated with a significant reduction in recurrent 

bleeding after 30 days [33]. Nevertheless, as for the costs of 

hospitalization, according to the prospective STING RCT, 

complex treatment with OTSC endoclips is cost-effective for 

recurrent bleeding from peptic ulcer disease [34]. Another, 

but less common EH means is endoscopic ligation (EL). 

Dieulafoy lesions (DL) are abnormally large arterial lesions 

that do not decrease in size as they exit the submucosa to the 

surface of the mucous membrane. Endoscopic treatment is 

one of the foundations of the therapy of actively bleeding 

DLs. According to a meta-analysis of 75 patients, EL is an 

effective procedure for the treatment of gastrointestinal 

bleeding secondary to DLs. In this meta-analysis, the success 

rate of primary hemostasis with EL in bleeding DLs was 0.96 

[95% confidence interval (CI): 0.88-0.99]. The frequency of 

bleeding recurrence in patients treated with EL was 0.06 

(95% CI: 0.02-0.15) [35]. We also note the method of 

endoscopic suturing (ES) for ulcerative GIT bleeding [36, 

37]. An international series of observations of 10 patients has 

shown that ES is a safe and effective method of achieving EH. 

ES should be considered a life-saving endoscopic therapy 

when primary EH does not allow for bleeding control or when 

bleeding recurs after successful bleeding control. In this 

series, the primary result was the rate of immediate 

hemostasis and the frequency of early recurrent bleeding 

(within 72 hours). Secondary outcomes included technical 

success, delayed recurrent bleeding (>72 hours), and 

frequency of AEs. Nine (90%) previously had unsuccessful 

EH, on average 1.4±0.7 (range 1-3) of previous endoscopic 

sessions. Forrest's classification was Ib in five patients (50%), 

IIa in three (30%), IIb in one (10%), and IIc in one (10%). 

The average suturing time was 13.4±5.6 (in the range from 

3.5 to 20) minutes. Technical success equaled 100%. The 

frequency of immediate hemostasis was 100%, and the 

frequency of early recurrent bleeding was 0%. The average 

number of stitches was 1.5 (range from 1 to 4). No AEs were 

observed. Delayed recurrent bleeding was not observed in 

any case after an average of 11 months (range from 2 to 56) 

after ES [38]. 

In a prospective analysis of 38 patients, it was 

concluded that special endoscopic pouch sutures were safe 

and effective in the treatment of patients with a high risk of 

ulcerative bleeding. All patients had a high risk of developing 

stomach ulcers larger than 1 cm, including Forrest Ia (n=4, 

10.5%), Forrest Ib (n=13, 34.2%), and Forrest IIa (n=21, 

55.3%). Endoscopic pouch sutures were applied to all 

patients. The clinical success rate reached 89.5%. Three 

patients had repeated bleeding within seven days, and they 

underwent surgery or arterial embolization, after which the 

bleeding stopped in all patients. One patient died of a 

myocardial infarction. All other patients were monitored for 

30 days without bleeding [39]. 

 

7. Local EH 

Mechanical and thermal EH types are effective, 

especially when the source of bleeding is localized, and the 

endoscopist can effectively direct focal therapy. However, 

with hard-to-reach and diffuse bleeding, achieving 

hemostasis using the above-mentioned devices can be a 

difficult task. The literature emphasizes the role of special 

hemostatic sprays and special powders in ulcerative GIT 

bleeding [40-44]. In a retrospective review of a total of 56 

patients, UI-EWD hemostatic spray had a high probability of 

immediate successful hemostasis as monotherapy and 

showed promising results in terms of preventing recurrent 

bleeding. The success rate of immediate hemostasis was 

96.4% (54/56), and the frequency of recurrent bleeding after 

30 days among patients who achieved immediate hemostasis 

was 3.7% (2/54). No side effects occurred [45]. The use of 

the Hemospray hemostatic spray should be carried out by 

experienced endoscopists, which is especially true in a cohort 

of seriously ill patients since although the use of Hemospray 

is technically feasible, it is associated with a high risk of 

recurrent bleeding in seriously ill patients [46]. Another 

promising hemostatic spray is the Endoclot, the role of which 

was noted in the analysis of the results of 43 patients: the 
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percentage of hemostasis was 90.4% (in 19 of 21 patients) 

[47]. As for the comparative indicators of Hemospray and 

Endoclot, it is stated that they show equivalent results within 

72 hours and 30 days [48]. A prospective multicenter RCT 

states the equivalent effectiveness of polysaccharide 

hemostatic powder (PHP) in comparison with traditional 

endoscopic methods of treatment (which included the use of 

electrocoagulation or hemoclips after injection of diluted 

adrenaline) of bleeding from a peptic ulcer. Two hundred and 

sixteen patients were divided into two groups: 105 in the PHP 

group and 111 in the control group. Initial hemostasis was 

achieved in 92 out of 105 patients (87.6%) in the PHP group 

and 96 out of 111 patients (86.5%) in the control group. 

Recurrent bleeding did not differ between the two groups. In 

subgroup analysis, the frequency of initial hemostasis 

disorders in the control group was 13.6% in Forrest IIa cases; 

however, there were no initial hemostasis disorders in the 

PHP group (P=0.023). Large ulcer size (≥15 mm) and chronic 

kidney disease requiring dialysis were independent risk 

factors for recurrent bleeding after 30 days. No side effects 

associated with the use of PHP were detected [41]. 

Some studies mention the role of hemostatic spray 

TC-325 [49, 50]. According to a multicenter data registry of 

202 patients from 14 centers in the UK, France, Germany, and 

the USA, the use of TC-325 hemostatic spray was 

accompanied by high rates of immediate hemostasis in 

bleeding peptic ulcers. Immediate hemostasis was achieved 

in 178/202 patients (88%), 26/154 (17%) after repeated 

bleeding, 21/175 (12%) died within 7 days, and 38/175 (22%) 

died within 30 days (all-cause mortality). Combination 

therapy with hemostatic spray with other endoscopic methods 

was accompanied by lower 30-day mortality (16%, P<0.05) 

compared with monotherapy or restorative therapy. In all 

classifications of Forrest's peptic ulcer disease, high rates of 

immediate hemostasis were observed [51]. In a multicenter 

study involving 17 centers and 105 patients, TC-325 

hemostatic spray provided high rates of immediate 

hemostasis with comparable rates of recurrent bleeding after 

treatment of tumor-related bleeding from the GIT [52]. The 

economic analysis concluded that hemostatic spray TC-325 

increased the effectiveness of traditional hemostasis and was 

less expensive in most groups of patients with ulcerative 

gastrointestinal bleeding. In this analysis, four possible 

treatment strategies were taken into account: only traditional 

therapy (T), only hemostatic spray (H), traditional therapy 

supplemented with hemostatic spray, if necessary (T+H), or 

hemostatic spray supplemented with traditional therapy, if 

necessary (H+T). For all patients, T+H was more effective 

(97% managed to avoid repeated bleeding) and less 

expensive (the average cost per patient was $9,150) than all 

other approaches. The second most cost-effective approach 

was H+T (5.57% less effective and $635 more expensive per 

patient). Sensitivity analysis has shown that T+H, followed 

by the H+T strategy, remains more cost-effective than only H 

or T, with variation of all probabilistic assumptions in 

acceptable ranges. The analysis of the subgroups showed that 

the inclusion of H (especially separately) was the least 

adapted for the treatment of ulcers and was more cost-

effective in the treatment of lesions with a low risk of delayed 

recurrent bleeding [53]. The role of the Doppler endoscopic 

probe (DEP) is noted in the structure of the means of local 

endohemostasis. In RCTs of patients with severe ulcerative 

bleeding from the GIT, it was shown that EH under the 

control of DEP significantly reduced the frequency of 

repeated bleeding within 30 days compared with standard 

hemostasis under visual control [54]. According to meta-

analysis, DEP improves the visual prognosis of recurrent 

bleeding in gastrointestinal ulcerative bleeding, while 

treatment with DEP leads to a decrease in total recurrent 

bleeding, mortality associated with bleeding, and the need for 

surgical intervention [55]. Self-assembling peptide (SSP), 

which is becoming increasingly available in the United States 

is considered another relevant and promising tool from the 

point of view of the importance of improving visualization 

when using hemospreys. When applied to the affected area, 

this gel forms an extracellular matrix-type structure that 

provides hemostasis. A systematic review and meta-analysis 

of 7 studies involving 427 patients showed that the use of SSP 

was a safe and effective treatment method. Moreover, this 

method provides an additional advantage in the form of 

improved visualization compared to new methods based on 

spraying. It was shown that SSP was technically successful in 

all 427 patients. The calculated total rate of successful 

hemostasis was 93.1% (95% CI 84.7-97.0, I2=73.6), and the 

frequency of recurrent bleeding was 8.9% (95% CI 5.3-14.4, 

I2=55.8). The total indicators of hemostasis during SSP 

monotherapy and combination therapy were similar. There 

were no side effects associated with SSP [56]. 

 

 

8. Prediction and prevention of recurrence of ulcerative 

GIT bleeding 

Ulcerative GIT bleeding represents a significant 

clinical and economic burden, and recurrent bleeding is one 

of the most important predictors of morbidity and mortality. 

Identification of patients who are likely to have recurrent 

bleeding is an essential component of the effective 

management of patients with bleeding peptic ulcers [57-63]. 

Special scoring scales, such as the Rockall scale, are of great 

importance. In the analysis of 368 patients, it was said that 

patients with Rockall scores ≥6 were at risk of prolonged 

recurrent bleeding from peptic ulcer disease. The risk can be 

independently increased by the presence of activated partial 

thromboplastin time increased by more than 1.5 times, the 

American Society of Anesthesiologists class ≥III and gastric 

ulcer in patients with Rockall scores ≥6 [64]. In a prospective 

study, the prognostic indicators of the main outcomes in 243 

cancer patients were compared, according to which the 

AIMS65 index (area under the curve [AUC] 0.85) showed the 

best results in predicting admission to the intensive care unit, 

while the Glasgow-Blatchford index was the best in 

predicting blood transfusion (AUC 0.82) and the low-risk 

group (AUC 0.92). All indicators did not allow for predicting 

hemostatic therapy and repeated bleeding. The new indicator 

was higher (AUC 0.74) when predicting hemostatic therapy. 

The AIMS65 index (AUC 0.84) was the best predictor of in-

hospital mortality [65]. According to the results of the 

analysis of 512 patients, the AIMS65 scoring scale was 

comparable to the Glasgow-Blatchford score (GBS) or 

Rockall scoring systems when predicting mortality, recurrent 

bleeding, or admission to the intensive care unit. Since 

AIMS65 is a much simpler and easily calculated scoring 

system compared to others, researchers recommended using 

AIMS65 in everyday practice [66]. 

In modern literature, the role of machine programs 

based on artificial intelligence (AI) in predicting the risk of 
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recurrence of ulcerative GIT bleeding, as well as the main 

outcomes associated with this recurrence, is noted. Based on 

the results of the analysis of a retrospective cohort of 22,854 

patients, an IPU-ML machine program was built to predict 

recurrent ulcerative bleeding. The IPU-ML model, based on 

six parameters (age, baseline hemoglobin level, and the 

presence of gastric ulcers, gastrointestinal diseases, 

malignant neoplasms, and infections), identified patients with 

recurrent bleeding within 1 year with an area under the 

receiver performance curve (AUROC) equal to 0.648. When 

setting the threshold value of IPU-ML equal to 0.20, 27.5% 

of patients were classified as patients with a high risk of 

recurrent bleeding with a sensitivity of 41.4%, specificity of 

74.6%, and a negative prognostic value of 91.1%. In the 

validation cohort, the IPU-ML machine program identified 

patients with recurrent ulcerative bleeding for 1 year with an 

AUROC of 0.775 and an overall accuracy of 84.3% [67]. 

 

9. Conclusions 

EH methods in ulcerative gastroduodenal bleeding 

remain an urgent problem of modern medicine. These 

methods are controversial, and therefore, more evidence-

based, weighty, and scientifically based studies are required. 

This review has theoretical and practical significance for such 

republics as Kazakhstan and Kyrgyzstan. 
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