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INTRODUCTION

ortality due to upper gastrointestinal
IVI bleeding (UGIB) has declined significantly
in the last two decades, largely attributable
to improved endoscopic practices.! A similar
downward trend has been observed in lower
gastrointestinal bleeding (LGIB).? Nonetheless,
gastrointestinal bleeding (GIB) is still a major cause
of morbidity and mortality in the United States
with significant associated healthcare costs. UGIB
accounts for about 300,000 hospital admissions
yearly with a case fatality rate of 2-3%."? Case
fatality rate in LGIB is 1.47% with a two fold
increase in patients greater than 75 years old.?
Endoscopic hemostasis remains first line
treatment for GIB. While conventional endoscopic
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methods including injectable agents, thermal
treatments, argon plasma coagulation (APC),
hemostatic clips and other therapies are effective,
they often require high level of endoscopic expertise
which may not be readily available. Furthermore,
these modalities often require precise localization
of the bleeding source and may be less effective
in patients experiencing large mucosal bleeds,
difficult to access lesions or in severe bleeding.
Even with high level of endoscopic expertise,
rebleeding risk with conventional endoscopic
methods is about 5%.’

A simple to use hemostatic agent such as
a hemostatic powder may potentially impact
the endoscopic management of gastrointestinal
bleeding, especially in lesions less amenable
to conventional endoscopy. This paper aims to
describe the efficacy and safety of Hemospray
(Cook Medical, Winston Salem NC) in the
management of gastrointestinal bleeding.
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Overview of Hemospray

Hemospray is a hemostatic powder developed
for endoscopic therapy of GI bleeding. (Figure 1)
Unlike conventional endoscopic methods,
Hemospray is non-contact, non-thermal and non-
traumatic. It also doesn’t require specific lesion
targeting to secure hemostasis, although if possible
direct spraying of the compound on the lesion is
preferable.

According to the manufacturer, Hemospray
is metabolically inert, presumably nontoxic and
doesn’t contain any human or animal allergens. On
contact with blood, Hemospray induces hemostasis
by absorbing water and forming a mechanical and
adhesive barrier over the bleeding site. It causes a
dose dependent reduction in median recalcification
and clotting time of whole blood, rapidly producing
hemostasis.® Hemospray is not absorbed by the
body and no long-term effects due to ingestion
have been documented to date.

Hemospray was first studied in porcine
models to control surgically created high-pressure
spurting arterial bleeds.” Hemostasis was achieved
successfully in all study animals as compared to
none in control animals. A pilot study of 20 people
with peptic ulcer bleeding closely followed and
hemostasis was achieved in 95% of cases.® These
initial results have prompted the evaluation of
Hemospray for endoscopic hemostasis in a wide
array of bleeding disorders in the upper and lower
gastrointestinal tract.® 1

Primary Hemostasis
Peptic Ulcer Disease

Gastrointestinal bleeding is common in peptic ulcer
disease (PUD), accounting for more than 7 in 10
hospitalizations amongst PUD patients annually.!’
(Figure 2 and Figure 3) About a tenth of those with
severe bleeding die, a higher risk of death observed
in patients with high risk stigmata (active bleeding,
non-bleeding visible vessel) and/or duodenal
ulcers.*'7" While conventional endoscopic
methods are often highly effective, some lesions are
not easily amenable to conventional therapy due to
difficulties in endoscope positioning, surrounding
tissue friability or fibrosis, or other factors. This
was evident in a recent large national study that
observed that 7% of PUD patients with high risk
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stigmata did not receive any endoscopic therapy,
with lesions deemed to be too large for endoscopic
approaches being a frequently cited reason.?

Hemospray has been used successfully both as
monotherapy and in conjunction with conventional
methods in controlling bleeding due to PUD %2122
Sung et al. used Hemospray monotherapy on
20 patients with Forrest 1a and 1b ulcers and
reported immediate hemostasis in 95% of patients.?
Hemostasis was not secured in one patient who had
a psuedoaneurysm and eventually required arterial
embolization. Rebleeding occurred in 2 patients
within 72 hours but there was no active bleeding
on repeat endoscopy.

In a small study by Kwek et al. comparing
the effectiveness of Hemospray monotherapy to
conventional modalities, initial hemostasis was
achieved in 90% (9/10) and 100% (10/10) of cases
respectively.’ In the Hemospray group, 7 of 10
patients had duodenal ulcers and initial hemostasis
was achieved in 6 of these. Of note, case of
Hemospray failure involved a patient with a Forrest
1b posterior duodenal wall ulcer. Hemostasis was
eventually achieved with conventional endoscopy.
Cahyadi et al. recorded immediate hemostasis
with Hemospray in 18 patients with PUD related
bleeding whose lesions were deemed not amenable
to endoscopy (due to difficult anatomical situation
or diffuse bleeding without definite source ) or after
conventional endoscopic failure.?? Similarly, Smith
et al. reported success in a report of 5 patients who
were treated with Hemospray as second line after
the failure of conventional endoscopy.?!

Hemospray has been used as an adjunct to
conventional endoscopic methods to control PUD
bleeding. Sinha et al. used Hemospray in addition
to Adrenaline (8 cases) and Hemospray in addition
to Adrenaline with clips or thermal devices (12
cases).” Immediate hemostasis was achieved 95%
(19/20) of cases. The failure case occurred in the
group that had Hemospray, Adrenaline with clips/
thermal devices and hemostasis was secured by
embolization to the gastroduodenal artery.

Tumor Bleeding

Gastrointestinal tumor bleeding accounts for 2.6 —
5% of UGIB.***" Bleeding is the initial symptom of
gastrointestinal tumor in about half of cases making
late stage presentation a common phenomenon.?
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Figure 1. Hemospray device and catheter.
Image courtesy of Cook Medical.

Figure 3. Same ulceras in Figure 1 after Hemospray.
Image courtesy Andrew Gawron MD.

Compared to other causes of UGIB, mortality in
gastrointestinal tumor is quite high regardless of
endoscopic therapy likely reflecting the severity of
the underlying disease.***® However, endoscopic
hemostasis is pivotal to managing tumor bleeding
and has been shown to reduce the need for blood
transfusions or emergent surgery, often acting as a
therapeutic bridge to palliative surgery, radiation
or chemotherapy.”! Rebleeding after endoscopic
treatment is however very high in tumor bleeding.

Bleeding due to gastrointestinal tumor may be
diffuse and lack a specific target for endoscopic
hemostasis. Furthermore, tumor bleeding often
arises from ulcerated or friable mucosa, potentially
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Figure 2. Duodenal ulcer prior to endoscopic

Hemospray therapy.
Image courtesy Andrew Gawron MD.

Figure 4. Photo of the colon after Hemospray was
used to treat diffuse friability and bleeding.
Image courtesy Andrew Gawron MD.

limiting the use of mechanical or contact hemostatic
methods. As such, a non-contact, non-thermal
option like Hemospray may be a good option for
providing at least short-term hemostasis. Pittayanon
et al. evaluated the effectiveness of Hemospray
in 88 patients with tumor bleeding in a large
multicenter study.*? Over 70% were stage 4 tumors
and 50 were located in the upper gastrointestinal
tract. Hemostasis was achieved with Hemospray
in 98% of cases. Definite hemostatic treatment
i.e. embolization, chemotherapy, radiotherapy and
surgery was associated with improved survival
after Hemospray treatment. In smaller studies,

(continued on page 80)
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(continued from page 78)

immediate hemostasis with Hemospray on bleeding

due to upper gastrointestinal tumor ranged from 93
to 100%.2233-35

Variceal Upper Gastrointestinal Bleeding

Acute variceal bleeding (AVB) is a leading cause
of death in cirrhotic patients, with mortality rates as
high as 24% at 6 weeks.***” While gastroduodenal
ulcers coexist in a quarter of patients, variceal
bleeding accounts for over 50% of UGIB in
cirrhotic patients.*®*° Per conventional endoscopy,
sclerotherapy and variceal band ligation (VBL) are
frequently utilized to treat bleeding esophageal
varices, the latter having superior effects on
reducing rebleeding, mortality and fewer
esophageal strictures.*” The combination of VBL
with pharmacologic agents demonstrates even
better effects on achieving hemostasis and reducing
rebleeding than VBL alone.*! Nonetheless, failure
to control bleeding occurs in up to 10% of patients
with acute variceal bleeds.*

There is emerging evidence on the efficacy of
Hemospray in controlling acute variceal bleeding.
In a single arm prospective trial, Ibrahim et al.
used Hemospray monotherapy in 30 patients with
confirmed AVB. Over 80% of varices were in
the esophagus and more than half were actively
bleeding.* With the exception of one patient
who required the use of two Hemospray devices
due to continued bleeding, others required just
one application and immediate hemostasis was
achieved in all patients at initial endoscopy.* In
another study by Ibrahim et al., 100% hemostasis
was achieved in all nine patients with AVB treated
with Hemospray monotherapy.* Ibrahim et al.
also studied 86 cirrhotic patients with AVB in a
multicenter randomized trial. The study observed
that patients who had immediate treatment with
Hemospray within 2 hours of admission followed
by elective endoscopy treatment at 24 hours
had significantly better survival rates at 6 weeks
compared to those who had elective endoscopy
alone. These patients also had lower rates of
rebleeding and need for rescue endoscopy.*’

Lower Gastrointestinal Bleeding

Lower gastrointestinal bleeding (LGIB) is about
a fifth as common as UGIB and more prevalent in
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patients older than 65 years.* While acute LGIB
often resolves spontaneously with supportive care,
about 25- 40% of cases warrant direct endoscopic
therapeutic intervention.**® Conventional
endoscopic treatment modalities are often effective
at achieving hemostasis. However, in a few cases,
bleeding persists warranting the need for other
hemostatic options.*

Hemospray use in LGIB has been less
frequently reported; however some studies
have reported on its efficacy in achieving initial
hemostasis. (Figure 4) Ivekovic et al. reported
the successful use of Hemospray in a patient with
spurting post polypectomy bleeding that did not
respond to clipping.’® Similarly, Soulellis et al.
also achieved hemostasis with Hemospray in two
patients with post-polypectomy bleeding after
failure of thermal and mechanical therapy.”' In
a case series, Granata et al. treated four patients
with severe LGIB due to ischemic colitis with
Hemospray.> All four patients were hypotensive
and on antithrombotic therapy at presentation.
Mean ulcer diameter was quite large at 32 mm.
Hemostasis was achieved in all four patients. Less
common causes of LGIB in which hemostasis was
successfully achieved with Hemospray includes
stercoral ulceration, cytomegalovirus induced
bleeding, post proctocolectomy bleeding and
diclofenac-induced lower GI bleed."* '

Rebleeding
Rebleeding after endoscopic hemostasis is an
independent predictor of mortality in both UGIB and
LGIB.*** Endoscopic findings that are predictive
of rebleeding include active bleeding at the time
of endoscopy, large ulcer size, posterior duodenal
location and lesser gastric curve location.>* Various
strategies have been proposed to reduce the risk
of rebleeding including avoiding epinephrine
monotherapy and the use of dual conventional
therapy. Rebleeding occurs in 10 -20% of cases
despite use of dual therapy.>

Studies show rebleeding rates after Hemospray
to be highly variable, typically ranging between
15 and 49%.%21-23:3556-58 This variability may be
explained by heterogeneity of study populations,
studies with small sample size and different
modalities of Hemospray use. Certain factors are
associated with an increased risk of rebleeding when
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Hemospray is used for endoscopic hemostasis.
When Hemospray was used as a treatment modality
for patients whose ulcers were deemed not
amenable to conventional methods i.e. large ulcers
or lesions at historically difficult locations to treat,
rebleeding rates after initial hemostasis was as high
as 49% after 7 days.?> Rebleeding also appears
to be higher when Hemospray is used as salvage
therapy i.e. after failure of conventional therapy as
compared to primary hemostatic method.” Similar
to conventional modalities, rebleeding rates are
much higher when Hemospray is used to treat
spurting arterial bleeding (Forrest 1a ulcers).”!?
However, when treating actively bleeding ulcers,
Hemospray may have a higher risk of rebleeding
as compared to conventional methods.’ In fact, at
least one study suggests that Hemospray not be
used as monotherapy for spurting arterial bleeds
due to high risk of rebleeding.

Safety Issues/Adverse Effects

Despite the benefits of Hemospray or hemostatic
powders, there are potential safety issues and
reports of adverse events. When Hemospray is
used before other hemostatic modalities, there is a
risk of obscuring the boundaries of a lesion making
it more difficult to implement other hemostatic
options if they are needed.” Furthermore, there is
arisk of catheter obstruction if the delivery device
comes into contact with blood.
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Per the manufacturer, no more than 3 devices

(60g) of Hemospray are to be used in a single patient.
Hemospray is not absorbed by the gastrointestinal
tract so there is a risk of colonic impaction at higher
doses. Up to 150g of Hemospray was utilized in the
study by Sung et al., without any report of colonic
obstruction.® Biliary obstruction after treatment of a
post sphincterectomy bleed treated by Hemospray
use has been documented.®® Patency was restored
by irrigation and prodding the orifice open with a
sphincterotome tip.
Due to its pressurized contents, Hemospray is
associated with a risk of bowel perforation and
embolization. Hagel et al. documented an 8cm
gastric wall perforation after Hemospray was used
for a patient with ischemic colitis who presented
with melena and generalized peritonitis after total
colectomy.®! Similarly, visceral perforation after
Hemospray application has been documented in
two other studies although it was unclear if this
was directly related to Hemospray use.**%

Hemospray is not currently recommended
for primary treatment of variceal bleeding due
to the theoretical risk of embolization, although
this can be performed in an oft-label manner. It is
thought that the pressurized contents of Hemospray
may overcome the low pressure venous system.
However, this adverse event has not been recorded

in studies where Hemospray was used for variceal
bleeding.**

CONCLUSION

Hemospray has potential advantages over
conventional methods in the control of
gastrointestinal bleeding. It has high primary
hemostasis rates in both variceal and non-variceal
upper gastrointestinal bleeding. Limited studies
also demonstrate high primary hemostasis rates
in LGIB. Beyond this, it is simple to use and does
not require a high level of endoscopist expertise. It
also appears to have a good safety profile, only very
few studies documenting serious adverse effects.
Hemospray also has some limitations. Despite
high primary hemostasis rates, it appears to have
higher rates of rebleeding if used to treat spurting
arterial bleeding or large, difficult to reach ulcers.
It is a single use product and cannot be reused in
the same patient if rebleeding occurs at a later
date. Furthermore, if the device becomes clogged
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during endoscopy, further use is impossible and
another device needs to be used. Going forward,
there is need for larger studies to define the optimal
role and cost effectiveness of Hemospray in the
management of gastrointestinal bleeding. B

References

1.

10.

11.

12.

13.

14.

82

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):882-888.¢l.

Laine L, Yang H, Chang S-C, Datto C. Trends for Incidence
of Hospitalization and Death Due to GI Complications in
the United States From 2001 to 2009. Am J Gastroenterol.
2012;107(8):1190-1195.

Barkun A, Bardou M, Marshall JK, Nonvariceal Upper GI
Bleeding Consensus Conference Group. Consensus recom-
mendations for managing patients with nonvariceal upper
gastrointestinal bleeding. Ann Intern Med.2003;139(10):843-
857.

Laine L, Peterson WL. Bleeding peptic ulcer. N Engl J Med.
1994;331(11):717-727.

Adam V, Barkun AN, Viviane A, Alan BN. Estimates of
costs of hospital stay for variceal and nonvariceal upper
gastrointestinal bleeding in the United States. Value Health J
Int Soc Pharmacoeconomics Outcomes Res. 2008;11(1):1-3.
Holster IL, van Beusekom HMM, Kuipers EJ, Leebeck
FWG, de Maat MPM, Tjwa ETTL. Effects of a hemostatic
powder hemospray on coagulation and clot formation.
Endoscopy. 2015;47(7):638-645.

Giday SA, Kim Y, Krishnamurty DM, et al. Long-term
randomized controlled trial of a novel nanopowder hemo-
static agent (TC-325) for control of severe arterial upper
gastrointestinal bleeding in a porcine model. Endoscopy.
2011;43(4):296-299.

Sung JJY, Luo D, Wu JCY, 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(4):291-295.

Kwek BEA, Ang TL, Ong PLJ, et al. TC-325 versus the
conventional combined technique for endoscopic treatment
of peptic ulcers with high-risk bleeding stigmata: A random-
ized pilot study. J Dig Dis. 2017;18(6):323-329.

Sawatzki M, Hechelhammer L, Meyenberger C,
Schoenenberger U, Stoeckli SJ. Nanopowder spray for
temporary hemostasis in a patient presenting with esophago-
carotid fistula after radiation and surgery for a head and neck
cancer. Endoscopy. 2014;46 Suppl 1 UCTN:E644-645.
Sanglodkar UA, Jothimani D, Rela M. Hemospray for recur-
rent esophageal band ulcer bleeding. Clin Exp Hepatol.
2018;4(1):46-48.

Ibrahim M, Lemmers A, Deviére J. Novel application of
Hemospray to achieve hemostasis in post-variceal banding
esophageal ulcers that are actively bleeding. Endoscopy.
2014;46(S 01):E263-E263.

Martin S, Armstrong A. An unusual haemorrhagic com-
plication of an anastomotic leak and a novel method
of controlling the haemorrhage. 4nn R Coll Surg Engl.
2017;99(3):el16-e119.

Diez-Rodriguez R, Castillo-Trujillo RS, Gonzalez-Barcenas

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

ML, Pisabarros-Blanco C, Barrientos-Castafieda A.
Usefulness of Hemospray in a patient with refractory lower
gastrointestinal bleeding secondary to a caecal ulcer caused
by cytomegalovirus. Gastroenterol Hepatol. 2018;41(1):40-
42.

Kratt T, Lange J, Konigsrainer A, et al. Successful Hemospray
treatment for recurrent diclofenac-induced severe diffuse
lower gastrointestinal bleeding avoiding the need for colec-
tomy. Endoscopy. 2014;46(S 01):E173-E174.

Woo M, Curley M. Hemospray as the Initial Treatment of
a Lower Gastrointestinal Bleed Resulting from Stercoral
Ulceration. ACG Case Rep J. 2018;5.

Wang YR, Richter JE, Dempsey DT. Trends and Outcomes
of Hospitalizations for Peptic Ulcer Disease in the United
States, 1993 to 2006. Ann Surg. 2010;251(1):51.

Straube S, Tramér MR, Moore RA, Derry S, McQuay HJ.
Mortality with upper gastrointestinal bleeding and perfora-
tion: effects of time and NSAID use. BMC Gastroenterol.
2009;9:41.

Quan S, Frolkis A, Milne K, et al. Upper-gastrointestinal
bleeding secondary to peptic ulcer disease: Incidence and
outcomes. World J Gastroenterol WJG. 2014;20(46):17568-
17577.

Enestvedt BK, Gralnek IM, Mattek N, Lieberman DA,
Eisen GM. ENDOSCOPIC THERAPY FOR PEPTIC
ULCER HEMORRHAGE: PRACTICE VARIATIONS IN
A MULTI-CENTER U.S. CONSORTIUM. Dig Dis Sci.
2010;55(9):2568-2576.

Smith LA, Stanley AJ, Bergman JJ, et al. Hemospray appli-
cation in nonvariceal upper gastrointestinal bleeding: results
of the Survey to Evaluate the Application of Hemospray in
the Luminal Tract. J Clin Gastroenterol. 2014;48(10):¢89-
92.

Cahyadi O, Bauder M, Meier B, Caca K, Schmidt A.
Effectiveness of TC-325 (Hemospray) for treatment of diffuse
or refractory upper gastrointestinal bleeding — a single center
experience. Endosc Int Open. 2017;5(11):E1159-E1164.
Sinha R, Lockman KA, Church NI, Plevris JN, Hayes PC.
The use of hemostatic spray as an adjunct to conventional
hemostatic measures in high-risk nonvariceal upper GI
bleeding (with video). Gastrointest Endosc. 2016;84(6):900-
906.e3.

Savides TJ, Jensen DM, Cohen J, et al. Severe upper gas-
trointestinal tumor bleeding: endoscopic findings, treatment,
and outcome. Endoscopy. 1996;28(2):244-248.

Hreinsson JP, Kalaitzakis E, Gudmundsson S, Bjérnsson ES.
Upper gastrointestinal bleeding: incidence, etiology and out-
comes in a population-based setting. Scand J Gastroenterol.
2013;48(4):439-447.

Loftus EV, Alexander GL, Ahlquist DA, Balm RK.
Endoscopic treatment of major bleeding from advanced
gastroduodenal malignant lesions. Mayo Clin Proc.
1994;69(8):736-740.

Allum WH, Brearley S, Wheatley KE, Dykes PW, Keighley
MR. Acute haemorrhage from gastric malignancy. Br J Surg.
1990;77(1):19-20.

Heller SJ, Tokar JL, Nguyen MT, Haluszka O, Weinberg DS.
Management of bleeding GI tumors. Gastrointest Endosc.
2010;72(4):817-824.

Retes FA, Martins B da C, Sorbello MP, et al. Endoscopic
hemostasis of a bleeding gastric gastrointestinal stromal
tumor (GIST) with endoloop placement. ABCD Arq Bras Cir

(continued on page 84)

PRACTICAL GASTROENTEROLOGY ¢ DECEMBER 2018



Hemospray for Gastrointestinal Bleeding: Technology Status Update

FRONTIERS IN ENDOSCOPY, SERIES #48

(continued from page 82)

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

84

Dig Sado Paulo. 2015;28(1):89-90.

Venezia G, Asnaghi G, Manca A, Ghezzo L. Successful
use of Hemospray as a bridge to surgery in life-threatening
bleeding from a gastrointestinal stromal tumor of the stom-
ach. Endoscopy. 2016;48 Suppl 1:E232-233.

Kawamura H, Inamori M, Akiyama T, et al. Argon plasma
coagulation for a bleeding gastrointestinal stromal tumor.
Digestion. 2007;75(2-3):164.

Pittayanon R, Rerknimitr R, Barkun A. Prognostic factors
affecting outcomes in patients with malignant GI bleeding
treated with a novel endoscopically delivered hemostatic
powder. Gastrointest Endosc. 2018;87(4):994-1002.

Chen Y-I, Barkun A, Nolan S. Hemostatic powder TC-325 in
the management of upper and lower gastrointestinal bleed-
ing: a two-year experience at a single institution. Endoscopy.
2015;47(2):167-171.

Arena M, Masci E, Eusebi LH, et al. Hemospray for treat-
ment of acute bleeding due to upper gastrointestinal tumours.
Dig Liver Dis Off J Ital Soc Gastroenterol Ital Assoc Study
Liver. 2017;49(5):514-517.

Pittayanon R, Prueksapanich P, Rerknimitr R. The efficacy
of Hemospray in patients with upper gastrointestinal bleed-
ing from tumor. Endosc Int Open. 2016;4(9):E933-936.
Olmo JA del, Pefia A, Serra MA, Wassel AH, Benages A,
Rodrigo JM. Predictors of morbidity and mortality after the
first episode of upper gastrointestinal bleeding in liver cir-
rhosis. J Hepatol. 2000;32(1):19-24.

D’Amico G, Luca A. Natural history. Clinical-haemodynamic
correlations. Prediction of the risk of bleeding. Baillieres
Clin Gastroenterol. 1997;11(2):243-256.

van Leerdam ME. Epidemiology of acute upper gastro-
intestinal bleeding. Best Pract Res Clin Gastroenterol.
2008;22(2):209-224.

Wu CS, Lin CY, Liaw YF. Helicobacter pylori in cirrhotic
patients with peptic ulcer disease: a prospective, case con-
trolled study. Gastrointest Endosc. 1995;42(5):424-427.
Laine L, Cook D. Endoscopic ligation compared with sclero-
therapy for treatment of esophageal variceal bleeding. A
meta-analysis. Ann Intern Med. 1995;123(4):280-287.
Banares R, Albillos A, Rincon D, et al. Endoscopic treat-
ment versus endoscopic plus pharmacologic treatment for
acute variceal bleeding: a meta-analysis. Hepatol Baltim Md.
2002;35(3):609-615.

Majid S, Azam Z, Shah HA, et al. Factors determining the
clinical outcome of acute variceal bleed in cirrhotic patients.
Indian J Gastroenterol Off J Indian Soc Gastroenterol.
2009;28(3):93-95.

Ibrahim M, El-Mikkawy A, Abdalla H, Mostafa I, Deviére
J. Management of acute variceal bleeding using hemostatic
powder. United Eur Gastroenterol J. 2015;3(3):277-283.
Ibrahim M, El-Mikkawy A, Mostafa I, Deviere J. Endoscopic
treatment of acute variceal hemorrhage by using hemostatic
powder TC-325: a prospective pilot study. Gastrointest
Endosc. 2013;78(5):769-773.

Ibrahim M, El-Mikkawy A, Hamid MA, et al. Early applica-
tion of haemostatic powder added to standard management
for oesophagogastric variceal bleeding: a randomised trial.
Gut. May 2018:gutjnl-2017-314653.

Velayos FS, Williamson A, Sousa KH, et al. Early predictors
of severe lower gastrointestinal bleeding and adverse out-
comes: a prospective study. Clin Gastroenterol Hepatol Off

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Clin Pract J Am Gastroenterol Assoc. 2004;2(6):485-490.
Ghassemi KA, Jensen DM. Lower GI Bleeding:
Epidemiology and Management. Curr Gastroenterol Rep.
2013;15(7).

Zuckerman GR, Prakash C. Acute lower intestinal bleed-
ing: part I: clinical presentation and diagnosis. Gastrointest
Endosc. 1998;48(6):606-617.

Kaltenbach T, Watson R, Shah J, et al. Colonoscopy with
clipping is useful in the diagnosis and treatment of diverticu-
lar bleeding. Clin Gastroenterol Hepatol Off Clin Pract J Am
Gastroenterol Assoc. 2012;10(2):131-137.

Ivekovi¢ H, Bilic B, Markos P, Rustemovic N, Ostojic R,
Monkemiiller K. Successful use of Hemospray to con-
trol refractory post-polypectomy bleeding. Endoscopy.
2015;47:E466-E467.

Soulellis CA, Carpentier S, Chen Y-I, Fallone CA, Barkun
AN. Lower GI hemorrhage controlled with endoscopi-
cally applied TC-325 (with videos). Gastrointest Endosc.
2013;77(3):504-507.

Granata A, Curcio G, Barresi L, et al. Hemospray res-
cue treatment of severe refractory bleeding associated
with ischemic colitis: a case series. Int J Colorectal Dis.
2016;31(3):719-720.

Sildiroglu O, Muasher J, Bloom TA, et al. Acute lower gas-
trointestinal bleeding: predictive factors and clinical outcome
for the patients who needed first-time mesenteric conven-
tional angiography. Diagn Interv Radiol. 2018;24(1):23-27.
Elmunzer BJ, Young SD, Inadomi JM, Schoenfeld P, Laine
L. Systematic review of the predictors of recurrent hemor-
rhage after endoscopic hemostatic therapy for bleeding
peptic ulcers. Am J Gastroenterol. 2008;103(10):2625-2632;
quiz 2633.

Rollhauser C, Fleischer DE. Current status of endoscopic
therapy for ulcer bleeding. Baillieres Best Pract Res Clin
Gastroenterol. 2000;14(3):391-410.

Giles H, Lal D, Gerred S, et al. Efficacy and safety of
TC-325 (HemosprayTM) for non-variceal upper gastroin-
testinal bleeding at Middlemore Hospital: the early New
Zealand experience. N Z Med J. 2016;129(1446):38-43.
Haddara S, Jacques J, Lecleire S, et al. A novel hemo-
static powder for upper gastrointestinal bleeding: a mul-
ticenter study (the “GRAPHE” registry). Endoscopy.
2016;48(12):1084-1095.

Sulz MC, Frei R, Meyenberger C, Bauerfeind P, Semadeni
G-M, Gubler C. Routine use of Hemospray for gastro-
intestinal bleeding: prospective two-center experience in
Switzerland. Endoscopy. 2014;46(7):619-624.

Barkun AN, Moosavi S, Martel M. Topical hemostatic
agents: a systematic review with particular emphasis on
endoscopic application in GI bleeding. Gastrointest Endosc.
2013;77(5):692-700.

Moosavi S, Chen YI, Barkun AN. TC-325 application lead-
ing to transient obstruction of a post-sphincterotomy biliary
orifice. Endoscopy. 2013;45(S 02):E130-E130.

Hagel AF, Albrecht H, Nagel A, et al. The Application of
Hemospray in Gastrointestinal Bleeding during Emergency
Endoscopy. Gastroenterol Res Pract. 2017;2017:3083481.
Smith LA, Morris AJ, Stanley AJ. The use of hemospray
in portal hypertensive bleeding; a case series. J Hepatol.
2014;60(2):457-460.

Yau AHL, Ou G, Galorport C, et al. Safety and efficacy
of Hemospray® in upper gastrointestinal bleeding. Can J
Gastroenterol Hepatol. 2014;28(2):72-76.

PRACTICAL GASTROENTEROLOGY ¢ DECEMBER 2018



