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ABSTRACT

Background: Endoscopic hemostasis is the primary therapeutic method for gastrointestinal bleeding. Hemoclips and thermocoagulation are the most
commonly used methods of endoscopic hemostasis to control non-variceal upper gastrointestinal bleeding (NVUGIB). Recent findings have proven
that hypertonic saline has the ability to act as a topical hemostatic agent in gastrointestinal bleeding and has the advantages of being inexpensive
and readily available. This study aimed to compare the efficacy of hypertonic dextrose solution spray as an endoscopic hemostasis method for NVU-
GIB to that of standard therapy (hemoclips and thermocoagulation).

Methods: This experimental prospective study included patients with NVUGIB in Cipto Mangunkusumo National Central General Hospital between
February 2020 and December 2021. There were 32 patients each in the control and intervention groups. Patients in the control group were treated
with epinephrine only or with hemoclips/thermocoagulation, while the intervention group received hypertonic dextrose solution (40%) spray with or
without epinephrine as an endoscopic hemostatic method.

Results: In the 64 patients with NVUGIB, peptic ulcers were the most common cause of bleeding (39.2%). The Rockall scores varied greatly from 0-6,
with the most frequent Rockall score being 2 (31.3%). Nearly half of patients (43.8%) had Forrest IB bleeding. Initial hemostasis was successful in
100% of the control group and 96.9% of the intervention group. There were no complications after endoscopic hemostasis in both groups. The oc-
currence of re-bleeding was the same in both groups (25.0%). Eleven patients (17.2%) died during the study period. No significant differences were
found in the success rate of initial hemostasis and the re-bleeding rate of NVUGIB between the control and intervention groups.

Conclusion: This study showed that hypertonic dextrose solution (40%) spray had a hemostatic effect. Hence, we recommend hypertonic dextrose
solution spray as an alternative to endoscopic hemostasis for NVUGIB.

Copyright © 2023, Society of Gastrointestinal Intervention.
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Introduction

Despite recent advances in treatment, non-variceal upper gas-
trointestinal bleeding (NVUGIB), which is a medical emergency in
gastroenterology, remains a problem with an annual incidence of
about 90 to 108 per 100,000 and a mortality rate ranging from
300 to 14%.' Patients with NVUGIB often come to the emergency
room with hematemesis, melena, or hematochezia."” The most
common cause of NVUGIB is peptic ulceration, which refers to a
disruption of the mucosal barrier that results in exposure of the
submucosal layer to acid and pepsin present in the gastroduode-

nal lumen.’ Helicobacter pylori infection and nonsteroidal anti-
inflammatory drug (NSAID) use may cause peptic ulceration.
Other possible causes of NVUGIB are gastroduodenal erosion,
esophageal-peptic and vascular lesions, vascular ectasia, Mallory-
Weiss tears, and neoplasms.”” Endoscopy remains the first-line
modality to diagnose and treat NVUGIB, and it should be done
within 24 hours."® Previous studies have shown that urgent en-
doscopy within < 12 hours reduced the risk of mortality and sur-
gical intervention, with an overall success rate of 85% to 950%.°°
Endoscopic hemostasis is the main therapeutic method in
gastrointestinal bleeding. Several methods of endoscopic hemo-
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stasis have been used in daily practice, such as injections of epi-
nephrine, sclerosing agents, thermal devices (unipolar and bipolar
electrocoagulation and argon plasma coagulation), mechanical
devices (clipping and ligation), and topical hemostatic agents."
Epinephrine can be used as the primary hemostatic agent or in
combination with other hemostasis methods."" The usage of epi-
nephrine combined with clips or thermal therapy has shown bet-
ter outcomes than the injection of epinephrine alone. However,
no significant difference was found between monotherapy with
clips and thermal therapy.'' A multicenter study reported a 92.4%
hemostasis rate of over-the-scope clip use as monotherapy in
treating NVUGIB."” Thermal therapy using argon plasma coagu-
lation and heater probe coagulation showed initial hemostasis
rates of 97.7% and 81%, respectively, in ulcer bleeding.” Some
of these methods have limitations since they may be difficult to
apply in some cases and require expertise."* The usage of Hemo-
spray, a topical hemostatic agent, had success rates of 89.5% for
acute hemostasis and 89% at 72 hours after the initial hemostasis
procedure.® Another topical hemostatic agent, polysaccharide
hemostatic powder (known as EndoClot) showed no significant
difference in effectiveness compared to conventional endoscopic
therapy when used as monotherapy or combined with conven-
tional hemostatic methods."*

In recent years, hypertonic dextrose spray has been success-
fully used as a topical hemostatic agent in other types of gas-
trointestinal bleeding (radiation enteritis, colorectal anastomosis
bleeding, and diversion pouchitis). It has been proposed that
hypertonic dextrose solution could establish hemostasis through
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osmotic dehydration.””'® This study aimed to compare the effi-
cacy of hypertonic dextrose solution spray as an endoscopic he-
mostasis method for NVUGIB to standard therapy (hemoclips and
thermocoagulation). Hypertonic dextrose should be considered as
an alternative hemostatic topical agent for NVUGIB, since it is af-
fordable and quite abundant at health facilities.

Methods

The study protocol was approved by the Ethics Committee
of Faculty of Medicine, University of Indonesia (IRB No. 20-02-
0130). This prospective experimental study was conducted at
Cipto Mangunkusumo National Central General Hospital from
February 2020 to December 2021. Between February 2020 and
December 2021, there were 135 patients who presented to the
hospital with suspected upper gastrointestinal bleeding and un-
derwent endoscopy within 24 hours. Patients with variceal bleed-
ing were excluded. The sample calculation in this study used
a population proportion hypothesis test (two-tailed test) for a
prospective experimental study. Sixty-six patients with NVUGIB
were included, and cluster randomization was carried out (Fig. 1).
After randomization, two patients dropped out due to deteriorat-
ing conditions. The inclusion criteria were age above 18-year-old,
NVUGIB confirmed through an examination with esophagogas-
troduodenoscopy, and resuscitation until hemodynamic stability
prior to treatment. Patients with blood clotting disorders (platelet
level < 50.000 uL, prolongation of bleeding and clotting time)
and those who declined to participate in this study were excluded.
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Fig. 1. Flowchart of study.
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Written informed consent was obtained from all patients. Eligible
patients were divided into the control and intervention groups.
In total, 64 patients with NVUGIB received initial proton pump
inhibitor (PPI) therapy (40 mg intravenous 2 times a day or an
8-mg/h PPI drip). The control group consisted of 32 NVUGIB pa-
tients treated with epinephrine only or epinephrine combined with
clipping/thermocoagulation. The intervention group consisted of
32 NVUGIB patients treated with 100 mL of a hypertonic dextrose
solution (40%) spray with or without epinephrine (Fig. 2). The
amount of epinephrine used in the lesions was 3 mL of 1 : 10,000
epinephrine, and we used hypertonic dextrose solution (40%) in
this study because it is commercially available at our hospital and
in Indonesia more generally.

If the bleeding stopped for more than 5 minutes after treat-
ment, initial hemostasis was considered successful. Follow-up was
done 7 days after treatment to observe re-bleeding and mortality.
Re-bleeding was defined as the presence of hematochezia or me-
lena, hemodynamic instability, or a decrease in hemoglobin > 1
g/dL.

Statistical analysis was performed using SPSS version 20.0
(IBM Corp., Armonk, NY, USA). The chi-squared test was used
to compare outcomes of endoscopic hemostasis between the two
groups. The threshold for statistical significance was at P < 0.05.

Results

Table 1 shows patients’ demographic characteristics. The me-
dian age was 55.5 years, and male patients predominated (70.3%).
The majority of patients (65.6%) had minor comorbidities. Previ-
ous anticoagulant and NSAID consumption was recorded. A his-
tory of anticoagulant consumption was found in 4.7% of patients,
while NSAID use was significantly more common in the control
group than in the intervention group (12.5% vs. 0%; P = 0.033).
Hemorrhagic shock occurred in 43.8% of patients. A hemoglobin
level < 7 g/dL was found in 29.7% of patients. The Rockall scores
ranged from O to 6 points, with the most common score being 2
(31.3%).

As shown in Table 2, the etiology of NVUGIB varied greatly,
encompassing erosive gastritis, esophageal ulcer, gastric ulcer, du-
odenal ulceration, bleeding due to a neoplasm, and bleeding due
to sphincterotomy and ampullectomy. The most common cause
of bleeding was peptic ulcers (39.2%), which included esophageal,
gastric, and duodenal ulcers, followed by neoplasms (34.3%), and
sphincterotomy (20.3%).

According to the Forrest classification (Table 3), out of 64
NVUGIB patients who underwent endoscopic hemostasis, the
most common lesion categorization was Forrest IB (46.9% in the
control group and 40.6% in the intervention group), followed by
Forrest IIB (25.0% in the control group and 28.1% in the interven-
tion group), Forrest IIA (21.9% in the control group and 28.1% in

Table 1 Demographic Characteristics of NVUGIB Patients

Characteristic (i Oilt;%l) Int(;r\ie;l;i)o n (HTZtZIAL) P-value
Age 0.056

Mean (SD) 53.4 (14.3)

Median 55.5

<40 7 (21.9) 6 (18.8) 13 (20.3)

40-<60 9 (28.1) 18 (56.3) 27 (42.2)

60-<80 16 (50.0) 8 (25.0) 24 (37.5)
Sex 0.412

Male 21 (65.6) 24 (75.0) 45 (70.3)

Female 11 (34.4) 8 (25.0) 19 (29.7)
Comorbidities’ 0.095

No comorbidities 3(9.4) 1(3.1) 4 (6.3)

Minor 23 (71.9) 19 (59.4) 42 (65.6)

Major 6 (18.8) 12 (37.5) 18 (28.1)
Anticoagulant use 0.516

(-) 30 (93.8) 31 (96.9) 61 (95.3)

) 2(6.3) 13.1) 3 (4.7)
NSAID use 0.033*

@] 28 (87.5) 32 (100.0) 60 (93.8)

) 4(12.5) 0(0.0) 4(6.2)
Hemorrhagic shock 0.076

@] 22 (68.8) 14 (43.8) 36 (56.2)

() 10 31.3) 18 (56.3) 28 (43.8)
Hemoglobin 0.633
pre-hemostasis

<7 g/dL 10 (31.3) 9 (28.1) 19 (29.7)

>7 gldL 22 (68.8) 23 (71.9) 45 (70.3)
Rockall score 0312

0 2 (6.3) 13.1) 3 (4.7)

1 0 (0.0) 0(0.0) 0(0.0)

2 11 (34.4) 9 (28.6) 20 (31.3)

3 9 (28.1) 5 (15.6) 14 (21.9)

4 3(9.4) 6 (18.8) 9 (14.1)

5 6 (18.8) 10 (31.3) 16 (25.0)

6 13.1) 1(3.1) 2(3.1)

Values are presented as number (%).

NVUGIB, non-variceal upper gastrointestinal tract bleeding; SD, standard de-
viation; NSAID, nonsteroidal anti-inflammatory drug,.

*Statistically significant (P < 0.05).

‘Major comorbidities included renal failure, liver malignancy, and disseminat-
ed malignancy. Minor comorbidities includes hypertension, diabetes mellitus,
gastrointestinal and non-gastrointestinal neoplasms, and pancreato-biliary
disorders.

Fig. 2. Bleeding caused by an ampullary mass treated with hypertonic 40% dextrose spray.
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Table 2 Etiologies of Non-Variceal Upper Gastrointestinal Bleeding (NVUGIB)

Etiology (ioilt;(;l) Int[flr\;e;l;i]on (nTitzlzl)
Erosive gastritis 2 (6.3) 1(3.1) 3 (4.7)
Esophageal ulcer 1(3.1) 0 (0.0) 1(1.6)
Gastric ulcer 1(3.1) 4(12.5) 5(7.8)
Duodenal ulcer 12 (37.5) 7 (21.9) 19 (29.7)
Neoplasm bleeding 8 (25.0) 14 (43.8) 22 (34.4)
Post-sphinterectomy bleeding 7 (21.9) 6(18.8) 13 (20.3)
Post-ampulectomy bleeding 1(3.1) 0 (0.0) 1(1.6)

Values are presented as number (%).
P-value = 0.306.

Table 3  Forrest Classification of Non-Variceal Upper Gastrointestinal Bleeding

Forrest

classification  control (n=32)  Intervention (n =32)  Total (n = 64)
IA 2(63) 13.1) 3 (4.7)
B 15 (46.9) 13 (40.6) 28 (43.8)
lA 7(219) 9 (28.1) 16 (25.0)
1B 8(25.0) 9 (28.1) 17 (26.6)
Iic 0(0.0) 0(0.0) 0(0.0)
1 0(0.0) 0(0.0) 0(0.0)

Values are presented as number (%).
P-value = 0.835.

the intervention group and Forrest IA (6.3% in the control group
and 3.1% in the intervention group). In both groups there were
no lesions belonging to the low-risk categories of Forrest IIC and
IIl. No significant difference was found between the control and
intervention groups in the Forrest classification (P = 0.835).

In the control group, four patients (12.5%) were treated with
epinephrine alone, while 14 patients (43.8%) received epinephrine
combined with hemoclips and 14 patients (43.8%) received epi-
nephrine combined with thermocoagulation. In the intervention
group, 14 patients (43.8%) were given 40% dextrose spray only
and 18 patients (56.3%) were given 40% dextrose spray combined
with epinephrine (Table 4).

Successful initial endoscopic hemostasis was achieved in
100% of patients in the control group and 96.9% of the interven-
tion group. Hemostasis using 40% dextrose solution combined
with epinephrine failed in one patient, who then underwent ther-
mocoagulation to achieve hemostasis. There were no complica-
tions in either the control or intervention group. Both the control
and intervention groups had the same number of re-bleeding
cases (25.0% in each). Mortality occurred in 21.9% of the inter-
vention group and 12.5% of the control group (Table 5). No sta-
tistically significant difference was found between the control and
intervention groups in the success rate of initial hemostasis or the
re-bleeding rate (P = 0.313 and > 0.999, respectively).

Discussion

The most common age group in patients enrolled in this study
was 40 to 60 years, followed by > 60 years. The higher risk of
NVUGIB in older age groups is related to higher exposure to drugs
such as NSAIDs and aspirin. These drugs increase the risk of ul-
cers and bleeding since they cause gastric erosion and inhibition

Table 4 Hemostatic Agents Used for Non-Variceal Upper Gastrointestinal
Bleeding

Hemostatic agent [Ez Oilt;;l] Int[;r\;e;l;i)on
Dextrose 40% 0 (0.0) 14 (43.8)
Dextrose 40% + epinephrine 0 (0.0) 18 (56.3)
Epinephrine 4(12.5) 0 (0.0)
Epinephrine + hemoclips 14 (43.8) 0 (0.0)
Epinephrine + thermocoagulation 14 (43.8) 0 (0.0)
Values are presented as number (%).
P-value < 0.001.
Table 5 Post-Hemostatic Characteristics of NVUGIB Patients
Control Intervention Total P-value
(n=32) (n=32) (n=64)
Successful initial 0313
hemostasis
Yes 32 (100.0) 31 (96.9) 63 (98.4)
No 0(0.0) 1(3.1) 1(1.6)
Complications < 0.001
Yes 0(0.0) 0(0.0) 0(0.0)
No 32 (100.0) 32 (100.0) 64 (100.0)
Re-bleeding > 0.999
Yes 8 (25.0) 8 (25.0) 16 (25.0)
No 24 (75.0) 24 (75.0) 48 (75.0)
Mortality 0.320
Yes 4 (12.5) 7 (21.9) 11(17.2)
No 28 (87.5) 25 (78.1) 53 (82.8)

Values are presented as number (9%).
NVUGIB, non-variceal upper gastrointestinal tract bleeding.

of platelet aggregation."” The observed male predominance was
similar to what has been observed in some previous studies."” '
A possible explanation is gender-related differences in lifestyle,
since cigarette smoking and alcohol consumption are more com-
mon in men.”” Both major and minor comorbidities were found in
this study. In cases of NVUGIB, assessing comorbidities is useful
to predict patients’ outcomes, since patients with coexisting co-
morbidities exhibit higher mortality rates after NVUGIB.”
Anticoagulant and long-term NSAID consumption are risk
factors related to NVUGIB. NSAIDs and anticoagulants induce
damage to the gastroduodenal mucosa through both local and
systemic mechanisms."*** NSAIDs and anticoagulants reduce the
hydrophobicity of the mucous layer, causing the underlying epi-
thelium to be more exposed to luminal acid and pepsin and prone
to mucosal disruption.”* However, prior histories of anticoagulant
and long-term NSAID consumption were found in only a few
patients in this study (4.7% and 6.2%, respectively). Other well-
known risk factors, such as H. pylori infection, alcohol consump-
tion, cigarette smoking, and consumption of herbal drinks (which
commonly contain NSAIDs), were not recorded in this study.
Hemorrhagic shock due to bleeding was documented in
43.8% of patients. NVUGIB patients with shock were resuscitated
adequately before endoscopy. Aside from resuscitation, NVUGIB
patients were also treated with a PPI, tranexamic acid, vitamin K,
and sucralfate acid to stop ongoing bleeding. Patients underwent
endoscopy after they were considered to have reached a hemo-
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dynamically stable condition. Therefore, it was more common
to find non-active bleeding ulcers (healing ulcers). The higher
proportion of patients with hemoglobin levels > 7 g/dL was also
related to the stabilization process done before the intervention.
Ensuring patients are in a stable condition before endoscopy is
important, since hemodynamic instability leads to worse out-
comes.”

The initial Rockall score was calculated to predict the re-
bleeding and mortality rate in patients with upper gastrointestinal
bleeding. The Rockall score combines clinical parameters such
as patient’s age, the occurrence of shock (based on heart rate
and blood pressure measurements), comorbidities, diagnosis, and
endoscopic findings.”*”’ In this study, the most common Rockall
score was 2 (31.3% of patients), without a significant difference
between the control and intervention groups (P = 0.312). This
finding is consistent with a study conducted by Bozkurt et al,”
where the most common Rockall score was also 2 (22.9% of pa-
tients).

Peptic ulcer bleeding was the most common cause of NVUGIB
(39.2%) in this study, followed by neoplasms (34.4%). In recent
years, NVUGIB caused by neoplasms has become more frequent,
whereas cases of NVUGIB related to peptic ulcer bleeding have
decreased. These changes are related to a decreasing prevalence of
H. pylori infection and an increase in the consumption of gastric
acid-suppressing drugs.””

The administration of a 40% dextrose spray resulted in suc-
cessful hemostasis in 31 of 32 patients (96.9%). These results
are consistent with a previous study conducted by Katsinelos et
al,”” in which hemostasis was achieved by administering a 50%
dextrose spray combined with epinephrine in 41 of 44 patients
(93.18%). These dextrose sprays with different concentrations of
dextrose could both provide successful hemostasis. This study
also showed that providing the 40% dextrose spray alone (i.e., not
combined with epinephrine) gave good results, achieving hemo-
stasis in 14 patients (100% of the patients who received the dex-
trose spray alone).

In the control group, 43.8% of patients each used epineph-
rine combined with hemoclips or thermocoagulation, while epi-
nephrine alone was used to achieve hemostasis in the remaining
12.5%. All three methods were successful. This is in accordance
with a previous study conducted by Karaman et al,” which found
that the use of epinephrine combined with thermocoagulation
achieved 97.7% success in treating acute upper gastrointestinal
bleeding caused by gastric or duodenal ulcers. In addition, the
results for using epinephrine combined with hemoclips are also in
line with a study conducted by Mangiafico et al,” which achieved
hemostasis in 93% of patients.

No significant difference was found between the control and
intervention groups in the success rate of initial hemostasis (100%
in control group and 96.9% in intervention group; P = 0.313).
The re-bleeding rate in the control and intervention groups also
showed no significant difference (P > 0.999). Re-bleeding oc-
curred in 8 patients (25.0%) in both the control and intervention
groups.

The mortality rate in this study was 17.2%. Based on previous
studies, the mortality rate could be influenced by delays in per-
forming endoscopy (i.e., > 24 hours), the presence of comorbidi-
ties, and the presence of lesions that are classified as high risk for
peptic ulcer bleeding (Forrest Ia-IIb).”

Several theories on how hypertonic dextrose acts as a he-
mostatic agent have been proposed. Hypertonic dextrose causes
osmotic dehydration, which then induces mural necrosis of blood
vessels, resulting in their obliteration, as well as inflammation and

fibrosis in the perivascular space. Aside from controlling bleeding,
this mechanism also helps the process of tissue merging, thereby
promoting mucosal healing.” Another mechanism proposed is
that high levels of glucose in a hypertonic solution might cause
an increase in endothelin-1 mRNA levels. Endothelin-1 is a strong
vasoconstrictor that might further enhance the hemostatic effect
of hypertonic dextrose."

As a commonly used hemostatic agent, epinephrine has the
ability to constrict bleeding vessels and aggregate platelets, result-
ing in hemostasis. The effect of epinephrine lasts for 5 to 10 min-
utes, while the addition of hypertonic dextrose prolongs swelling
and extends the effects of epinephrine."”’' No previous reports
have described using hypertonic 40% dextrose spray as a method
for endoscopic hemostasis. However, several reports have shown
successful initial hemostasis with different concentrations of hy-
pertonic dextrose spray (e.g., 50%) as an endoscopic hemostasis
method for bleeding caused by colorectal anastomosis,” radiation
enteritis,'® and diversion pouchitis."®

Using a topical hemostatic agent in the form of a spray has
the advantage of being able to reach lesions in difficult locations.
If the ulcer is difficult to access, other endoscopic modalities that
need direct and stable contact with the tissue might be difficult to
use, with an increased risk of perforation.”

Hypertonic dextrose is considered safe, as previous studies
showed it does not cause severe necrosis or bleeding.32 However,
there are some concerns regarding the possible effects of hyper-
tonic dextrose spray, such as an increase in the blood glucose
level. However, since there is no direct injection of hypertonic
dextrose into the blood vessels, the risk of hyperglycemia should
not be a concern. Further research is needed regarding this matter.

In conclusion, we concluded that hypertonic 40% dextrose
solution spray is as effective as other commonly used endoscopic
hemostatic agents (hemoclips and thermocoagulation) in treating
NVUGIB. Therefore, hypertonic 40% dextrose solution spray can
be used as an alternative therapy for NVUGIB, considering that it
is inexpensive and readily available.

Funding

The authors would like to thank Cipto Mangunkusumo Na-
tional Central General Hospital for funding this research through
the Cipto Mangunkusumo National Central General Hospital Op-
erational Research Funding Program in 2020.

Conflicts of Interest

No potential conflict of interest relevant to this article was re-
ported.

Acknowledgments

We thank the following contributors for their essential con-
tributions to this article: Intan Aziz, MD, Qorina Putri Srisantoso,
MD, Amirah Jasmine, MD, Tiffany Konstantin, MD, and Maharani
Falerisya Nabilla, MD.

ORCID

Hasan Maulahela, https://orcid.org/0000-0002-0396-4433

Amanda Pitarini Utari, https://orcid.org/0000-0002-7775-894X
Rabbinu Rangga Pribadi, https://orcid.org/0000-0001-8450-4887
Virly Nanda Muzelina, https://orcid.org/0000-0003-4949-7 145
Saskia Aziza Nursyirwan, https://orcid.org/0000-0003-0166-7651


https://orcid.org/0000-0002-0396-4433
https://orcid.org/0000-0002-7775-894X
https://orcid.org/0000-0001-8450-4887
https://orcid.org/0000-0003-4949-7145
https://orcid.org/0000-0003-0166-7651

98

International Journal of Gastrointestinal Intervention 2023 12(2), 93-98

References

—_

N

w

w

o

~

©

10.

1

—_

12.

13.

14.

15.

16.

. Naseer M, Lambert K, Hamed A, Ali E. Endoscopic advances in the management

of non-variceal upper gastrointestinal bleeding: a review. World J Gastrointest
Endosc. 2020;12:1-16.

. Lanas A, Dumonceau JM, Hunt RH, Fujishiro M, Scheiman JM, Gralnek IM, et al.

Non-variceal upper gastrointestinal bleeding. Nat Rev Dis Primers. 2018;4:18020.

. Sung JJ, Tsoi KK, Ma TK, Yung MY, Lau JY, Chiu PW. Causes of mortality in pa-

tients with peptic ulcer bleeding: a prospective cohort study of 10,428 cases. Am J
Gastroenterol. 2010;105:84-9.

Hreinsson JP, Kalaitzakis E, Gudmundsson S, Bjoérnsson ES. Upper gastrointestinal
bleeding: incidence, etiology and outcomes in a population-based setting. Scand J
Gastroenterol. 2013;48:439-47.

Rotondano G. Epidemiology and diagnosis of acute nonvariceal upper gastrointes-
tinal bleeding. Gastroenterol Clin North Am. 2014;43:643-63.

Kumar NL, Travis AC, Saltzman JR. Initial management and timing of endoscopy
in nonvariceal upper GI bleeding. Gastrointest Endosc. 2016;84:10-7.

. Fujishiro M, Iguchi M, Kakushima N, Kato M, Sakata Y, Hoteya S, et al. Guidelines

for endoscopic management of non-variceal upper gastrointestinal bleeding. Dig
Endosc. 2016;28:363-78.

Sung JJ, Luo D, Wu JC, Ching JY, Chan FK, Lau JY, et al. Early clinical experience
of the safety and effectiveness of Hemospray in achieving hemostasis in patients
with acute peptic ulcer bleeding. Endoscopy. 2011;43:291-5.

. Jung K, Moon W. Role of endoscopy in acute gastrointestinal bleeding in real clin-

ical practice: an evidence-based review. World J Gastrointest Endosc. 2019;11:68-
83.

Ishii N, Omata F, Nagata N, Kaise M. Effectiveness of endoscopic treatments for
colonic diverticular bleeding. Gastrointest Endosc. 2018;87:58-66.

. Baracat F, Moura E, Bernardo W, Pu LZ, Mendonca E, Moura D, et al. Endoscopic

hemostasis for peptic ulcer bleeding: systematic review and meta-analyses of ran-
domized controlled trials. Surg Endosc. 2016;30:2155-68.

Wedi E, Fischer A, Hochberger J, Jung C, Orkut S, Richter-Schrag HJ. Multicenter
evaluation of first-line endoscopic treatment with the OTSC in acute non-variceal
upper gastrointestinal bleeding and comparison with the Rockall cohort: the FLE-
TRock study. Surg Endosc. 2018;32:307-14.

Karaman A, Baskol M, Gursoy S, Torun E, Yurci A, Ozel BD, et al. Epinephrine
plus argon plasma or heater probe coagulation in ulcer bleeding. World J Gastro-
enterol. 2011;17:4109-12.

Park JC, Kim YJ, Kim EH, Lee J, Yang HS, Kim EH, et al. Effectiveness of the
polysaccharide hemostatic powder in non-variceal upper gastrointestinal bleeding:
using propensity score matching. J Gastroenterol Hepatol. 2018;33:1500-6.
Katsinelos P, Kountouras J, Chatzimavroudis G, Zavos C, Paroutoglou G, Pilpilidis
I, et al. A novel technique of injection treatment for endoscopic sphincterotomy-
induced hemorrhage. Endoscopy. 2007;39:631-6.

Tian C, Mehta P, Shen B. Endoscopic therapy of bleeding from radiation enteritis
with hypertonic glucose spray. ACG Case Rep J. 2014;1:181-3.

—_

7

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3

—

32.

. Shashi P, Kochhar G, Shen B. Endoscopic therapy of colorectal anastomotic hema-
toma with hypertonic dextrose. Gastroenterol Rep (Oxf). 2018;7:455-8.

Nyabanga CT, Shen B. Endoscopic treatment of bleeding diversion pouchitis with
high-concentration dextrose spray. ACG Case Rep J. 2017;4:e51.

. Forgerini M, Urbano G, Nadai TR, Zapata-Cachafeiro M, Kemp R, Mastroianni PC.
Epidemiological profile of patients with non-variceal upper gastrointestinal bleed-
ing secondary to peptic disease in a tertiary referral Brazilian hospital. Arq Gastro-
enterol. 2021;58:202-9.

Rukewe A, Otegbayo JA, Fatiregun A. Clinical characteristics and outcome of
patients with upper gastrointestinal bleeding at the emergency department of a
tertiary hospital in Nigeria. Ann Ib Postgrad Med. 2015;13:89-93.

Ngo XT, Ngo TTQ, Vo DT, Bui THQ. The treatment of non-variceal gastrointestinal
bleeding: an investigation in a Vietnamese hospital. Pharm Sci Asia. 2018;45:184-
94.

Elghuel A. The characteristics of adults with upper gastrointestinal bleeding admit-
ted to Tripoli Medical Center: a retrospective case-series analysis. Libyan J Med.
2011;6:6283.

Alzoubaidi D, Lovat LB, Haidry R. Management of non-variceal upper gastrointes-
tinal bleeding: where are we in 20187 Frontline Gastroenterol. 2019;10:35-42.
Bjarnason I, Scarpignato C, Holmgren E, Olszewski M, Rainsford KD, Lanas A.
Mechanisms of damage to the gastrointestinal tract from nonsteroidal anti-inflam-
matory drugs. Gastroenterology. 2018;154:500-14.

Cipolletta L, Cipolletta F, Granata A, Ligresti D, Barresi L, Tarantino I, et al. What is
the best endoscopic strategy in acute non-variceal gastrointestinal bleeding? Curr
Treat Options Gastroenterol. 2018;16:363-75.

Bozkurt MA, Peker KD, Unsal MG, Yirgin H, Kahraman I, Alis H. The importance
of rockall scoring system for upper gastrointestinal bleeding in long-term follow-
up. Indian J Surg. 2017;79:188-191.

Wang CY, Qin J, Wang J, Sun CY, Cao T, Zhu DD. Rockall score in predicting
outcomes of elderly patients with acute upper gastrointestinal bleeding. World J
Gastroenterol. 2013;19:3466-72.

Wuerth BA, Rockey DC. Changing epidemiology of upper gastrointestinal hemor-
rhage in the last decade: a nationwide analysis. Dig Dis Sci. 2018;63:1286-93.
Mangiafico S, Pigo F, Bertani H, Caruso A, Grande G, Sgamato C, et al. Over-the-
scope clip vs epinephrine with clip for first-line hemostasis in non-variceal upper
gastrointestinal bleeding: a propensity score match analysis. Endosc Int Open.
2020;8:E50-8.

Lu M, Sun G, Zhang XM, Xv YQ, Chen SY, Song Y, et al. Peptic ulcer is the most
common cause of non-variceal upper-gastrointestinal bleeding (NVUGIB) in
China. Med Sci Monit. 2018;24:7119-29.

. Bang BW, Lee DH, Kim HK, Kwon KS, Shin YW, Hong SJ, et al. CEGP-003 spray
has a similar hemostatic effect to epinephrine injection in cases of acute upper
gastrointestinal bleeding. Dig Dis Sci. 2018;63:3026-32.

Kuo MJ, Yeh HZ, Chen GH, Poon SK, Yang SS, Lien HC, et al. Improvement of
tissue-adhesive obliteration of bleeding gastric varices using adjuvant hypertonic
glucose injection: a prospective randomized trial. Endoscopy. 2007;39:487-91.


https://pharmacy.mahidol.ac.th/journal/_files/2018-45-3_7.pdf
https://pharmacy.mahidol.ac.th/journal/_files/2018-45-3_7.pdf
https://pharmacy.mahidol.ac.th/journal/_files/2018-45-3_7.pdf

