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Introduction

With increasing advances in minimally invasive endoscopic therapies and endoscopic
resection techniques for luminal disease, there is an increased risk of post procedure
bleeding. This can contribute to significant burden on patient’s quality of life and health
resources when reintervention is required. Hemospray (Cook Medical, North Carolina, USA)
is a novel haemostatic powder licenced for gastrointestinal (Gl) bleeding. The aim of this
single arm, prospective, non-randomised multicentre international study is to look at
outcomes in patients with upper Gastrointestinal bleeds (UGIBs) following elective

endoscopic therapy treated with Hemospray to achieve hemostasis.

Methods

Data was prospectively collected on the use of Hemospray from 16 centres (Jan’16-
November’19). Hemospray was used during the presence of progressive intraprocedural
bleeding post endoscopic therapy as a monotherapy, dual therapy with standard haemostatic
techniques or rescue therapy once standard methods have failed. Haemostasis was defined
as the cessation of bleeding within 5 minutes of the application of Hemospray. Rebleeding
was defined as a sustained drop in Hb (>2g/1), haematemesis or melaena with haemodynamic

instability after the index endoscopy.



Results

73 patients were analysed with bleeding post endoscopic therapy. The median Blatchford
score at baseline was 5 (IQR,0-9). The median Rockall score was 6 (IQR, 5-7). Immediate
haemostasis following the application of Hemospray was achieved in 73/73 (100%) of
patients. 2/57 (4%) had a rebleed post Hemospray, one was following oesophageal
endoscopic mucosal resection (EMR) and the other post duodenal EMR. Both patients had a
repeat endoscopy and therapy within 24 hours. Re-bleeding data was missing for 16 patients,
and mortality data was missing for 14 patients. There was no adverse events recorded in

association with the use of Hemospray.

Conclusion

Hemospray is safe and effective in achieving immediate haemostasis following uncontrolled

and progressive intraprocedural blood loss post endoscopic therapy, with a low rebleed rate.
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Key Summary

- Summarise the established knowledge on this subject
o With increased complexity of therapeutic endoscopy there is an increased
incidence of intraprocedural bleeding.
o Bleeding rates are variable depending on the underlying endoscopic
procedure.

o There is not much data on optimal haemostatic techniques in this area.

- What are the significant and/or new findings of this study?
o There is 100% immediate haemostasis rates following Hemospray application
in intraprocedural bleeding in all areas of the upper Gastrointestinal tract.
o There s a low re-bleed rate of 4% following treatment.

o There were no complications associated with the use of Hemospray.



Background

Upper Gastrointestinal bleeding (UGIB) is a significant cause of morbidity and is associated
with a 2-17% mortality around the world®. With recent advances and the increasing
complexity of endoscopic therapy there is an increased incidence of associated
intraprocedural Gl bleeding. Bleeding rates are variable depending on the underlying
therapeutic procedure. Bleeding occurs in 1-2% of cases after an oesophageal EMR, 2% of
cases after a biliary sphincterotomy and 1-6% of cases after oesophageal endoscopic
submucosal dissection (ESD)?3. Reported bleeding rates following gastric ESD vary from 1.8%
to 15.6%*°. In duodenal EMR’s an intraprocedural bleeding rate varying from 0 — 29% has
been reported. There is higher bleeding rate in the duodenum due to increased arterial blood
supply®. Endoscopic haemostatic modalities to address this bleeding in a relatively easy and

effective manner require further exploration.

Currently, conventional modalities for management of post endotherapy bleeding include
adrenaline injection therapy, thermocoagulation and mechanical clips’. Dual endoscopic
therapy in combination with adrenaline is considered to be superior to monotherapy in
patients with peptic ulcer disease. There is limited data on the optimal endoscopic

management of intraprocedural and post endotherapy bleeds.



With advances in endoscopic therapy larger cancerous lesions are being resected which
carries a higher risk of bleeding complications. At the same time advances in endoscopic
resection such as ESD allow an en bloc resection for large or fibrotic lesions which allows for
a curative resection and accurate histological assessment®. This allows for organ preservation
as such lesions would otherwise need surgery which would be high risk for particular patient
groups. Therefore, there should be methods to manage possible bleeding risks during such

procedures.

TC-325 (Hemospray; Cook Medical, Winston-Salem, North Carolina, USA) is a haemostatic
mineral based powder. Once it is in contact with blood, it absorbs the fluid triggering a clotting
cascade and forms a tamponade across the bleeding site® (Figure 1, Figure 2). It potentially is
of benefit after Endotherapy in that it can be applied to the bleeding resection site under
direct vision and target the area in a non-contact fashion. Directing endoscopic haemostatic
therapy during intraprocedural bleeding can be challenging where the bleeding source is

discrete, or access is difficult.

The primary aim of the study was to assess the success of endoscopic haemostasis in patients
with uncontrolled and progressive intraprocedural bleeding following endotherapy treated

with Hemospray

(Insert Figure 1 here)



(Insert Figure 2 here)

Methods

This study was presented to the local research ethics committee (London - South East
Research Ethics Committee, approved October 2016) (ISRCTN registry with study ID
ISRCTN29594250). Centre’s in other participating countries also obtained approval from their
local authorities. All patients provided informed consent. The study was conducted in

accordance with the principles of the Declaration of Helsinki.

The Rockall and the Blatchford scoring system were both used in this study. The Rockall
scoring system predicts mortality and re-bleeding!®. The Blatchford scoring system
determines the need for urgent clinical intervention!!. These scoring systems have been used
in previous publications to predict risk and prognosticate outcomes in patients with peptic
ulcer disease (PUD) and was therefore applied to this cohort of patients to explore if there

were any factors to predict outcomes and rebleeding.



All patients that were included had evidence of an acute or progressive intraprocedural bleed
following UGI endoscopic therapy visualised by the endoscopist during the procedure. They
were all treated with Hemospray during the same endoscopic session as monotherapy, as

part of a combination therapy or a rescue therapy. No exclusion criterion was applied.

Patients were recruited prospectively from 16 centres in the UK, USA, Germany, France and
Spain (January 2016 — November 2019). All endoscopists had training on the use of
Hemospray. Consecutive patients who had developed intraprocedural progressive bleeding
post endotherapy were recruited from each centre. The decision to use Hemospray was at
the discretion of the endoscopist at the time of the procedure based on the lesion and

bleeding source and local expertise with the device.

The primary outcome was immediate cessation of endoscopic intraprocedural bleeding and

haemostasis following the application of Hemospray when used as a:

- Monotherapy: Used as a single therapy following which the site is observed for 5
minutes for cessation of bleeding

- Combination therapy: Hemospray used as an adjunct with conventional methods
following which the site is observed for 5 minutes for cessation of bleeding

- Rescue therapy: Used following treatment failure with conventional methods. Once
conventional therapy failed to achieve haemostasis after a 5-minute observation

Hemospray is applied as a rescue therapy.



Secondary outcomes were re-bleeding after intraprocedural hemostasis with Hemospray,

safety and mortality within 30 days.

Immediate haemostasis was defined as observed cessation of bleeding within 5 minutes of
the application of Hemospray. Re-bleeding was defined as ongoing or new haematemesis or
melaena with haemodynamic instability and/or a drop in haemoglobin (>2 g/I) following
completion of the procedure. This definition is in keeping with previous guidelines and

consensus statements!?.

Patients were followed up for 30 days following index endoscopy. Follow up data was

retrieved from clinical records, outpatient clinical review and/or telephone consultations.

All the data was inputted into a customised and anonymised database.

Statistical analysis

Descriptive statistics consisted of the median and interquartile range (IQR). The occurrence
of each outcome was quantified as a frequency and percentage. Kruskal Wallis test was used
to look at significance of the difference between subgroups. All tests were two-tailed. A

significant P value was considered to be < 0.05.



Results

Between January 2016 and November 2019 73 patients were enrolled into this ongoing
prospective registry study (51 males, 22 female) (Table 1). Patients had a median age of 73
(IQR, 66-80). The median Blatchford score at baseline for all patients was 5 (IQR, 0-9). The
median Rockall score was 6 (IQR, 5-7). The most common cause of intraprocedural bleeding
was following endoscopic mucosal resection (EMR) (39/73 patients,53%) (Table 2). Bleeding
following an EMR 22/39 (56%) patients were treated with Hemospray as part of a
combination therapy (Table 1s). The most common site of intraprocedural bleeding was in

the oesophagus (55%) (Table 1).

21/73 (29%) patients had Hemospray treatment as a monotherapy, 37/73 (51%) patients as

part of a combination therapy and 15/73 (21%) patients as a rescue therapy (Table 3).

There was immediate haemostasis in 73/73 (100%) of patients following treatment with
Hemospray following intraprocedural bleeding post UGI endoscopic therapy. 2/57 (4%) of
patients had a re-bleed within 30 days following initial treatment. The two re-bleeds were
following an oesophageal EMR and a duodenal EMR and both occurred within 24 hours of
initial treatment with Hemospray. In one case Hemospray was used as a monotherapy, and
as part of a combination therapy in the other case. Both patients had repeat endoscopic
therapy within 24 hours to treat the cause of bleeding. 1/59 (2%) patients died within 30 days

following treatment (all-cause mortality) where Hemospray was used as a monotherapy in



the stomach. There was no significant difference in outcomes based on anatomical location

of the bleeding (Table 4).

Re-bleeding data was missing for 16 patients, and mortality data was missing for 14 patients

in the registry.

There were no complications associated with the use of Hemospray in this cohort of patients.

(Insert table 1, table 2, table 3 and table 4 here)



Discussion

This is the largest cohort of patients to date looking at Hemospray in the treatment of post

UGI endoscopic therapy intraprocedural bleeding.

This data has shown that Hemospray is effective in the treatment of post UGl endoscopic
therapy intraprocedural bleeding with 100% immediate haemostasis rates and low re-
bleeding rates (4%). This is in keeping with data from previous studies with smaller sample
size, where intraprocedural hemostasis ranged from 90 -100% 34, The patient cohort had a
median Rockall score of 6 reflecting a higher risk cohort of patients from large teaching

hospitals.

There have been significant advances in the field of UGI therapeutic endoscopic techniques
over the last decade with evolving expertise in EMR, ESD and Endoscopic Retrograde
Cholangiopancreatography (ERCP) therapy. This provides the major advantage of curative
resections and organ preservation. However, these carry an increased risk which includes
intraprocedural bleeding. There should be advances in haemostatic techniques to be able to

deal with such potential complications to reduce morbidity to the patient.

The majority of cases in this study were intraprocedural bleeding following EMR (53%). This

is possibly due to the fact that EMR is a relatively uncontrolled resection where there is no



visibility of vessels or the underlying mucosal/submucosal vascular bed during the application
of diathermy. ESD accounted for only 7% of bleeds as it is perceived to be a more controlled
dissection where vessels can be addressed and coagulated during the procedure to prevent

intraprocedural bleeding.

Post endotherapy intraprocedural bleeds are generally quite challenging in the upper Gl tract
due to a variety of reasons. It can be challenging due to obscuring of views from bleeding in
narrow calibre lumens, high risks of injuries to the muscularis propria layer in a post resection
defect with conventional endoscopic haemostatic techniques, challenging anatomy or when
in retroflexion and difficulty to apply hemoclips/thermal therapy in cases where a
duodenosccope is used!®. Once there is progressive blood loss with associate pooling of blood
identifying a precise bleeding source can be an issue. The use of Hemospray helps overcome
these difficulties and potential risks as it is non-contact and therefore will not cause any
further complications in a post endotherapy defect. It is also non-specific in terms of targeting
and therefore useful when views are obscured by pooling of blood. It is also useful in areas
with complex anatomy, when using a duodenoscope and side viewer scope or when there is

a large resection area®® 1°,

There were no observed complications of perforation following pressurised spray on areas of
mucosal defect post resection in our patient case series. The non-contact nature of the device

makes it safe to use in this cohort of patients.



Using clips in a post resection defect can affect the healing process, contributing to scarring
and potentially make further intervention in the same area more difficult in future. They also
can potentially cause a perforation. Endo clips can also make sampling and assessment of
mucosa to confirm neoplasia eradication challenging. An example would be following EMR of
oesophageal Barrett’s dysplasia where field ablation with radiofrequency ablation would
need to be performed in future to treat the remaining Barrett’s oesophagus. Hemospray

sloughs off the mucosa after a few days making any further intervention required easier?’.

A disadvantage with Hemospray is that it would not be a suitable therapy during
intraprocedural bleeding in the middle of an EMR or ESD as that would cause an obscuring of
views and the procedure would have to be abandoned. In this scenario, it would be best to
use adrenaline injection therapy or thermal coagulation'?. Hemospray would be ideal for
when the procedure is completed and there is bleeding or as a rescue therapy during
intraprocedural bleeding where the endoscopist can return to complete the procedure during

another endoscopic session.

The data shows that Hemospray is effective as part of a combination therapy during
intraprocedural bleeding. If there was a red out where the point of bleeding cannot be
identified, and views are obscured Hemospray can be applied. Once a red spot then arises,
the area can be washed, and the focus of bleeding can be targeted with mechanical or thermal

therapy.



There are some limitations. This was not a randomised controlled trial. The decision to use
Hemospray as a treatment modality was at the discretion of the endoscopist which can

contribute to selection bias.

The exact cause of mortality was not documented. The single mortality was likely due to
comorbidities and was within 7 days of Hemospray treatment. The bleeding was following a
biopsy and immediate haemostasis was achieved following treatment with no evidence of
any re-bleeding. The patient had an ASA grade of 3 and therefore had severe systemic disease

at the time. Therefore the most likely cause of mortality was secondary to co-morbidities.

Another important limitation is that there can be interobserver variability in the definition of
immediate haemostasis after the application of Hemospray therapy to the site of bleeding.
Another limitation is that the justification for why Hemospray was used was not documented.
We are improving the registry to include a comments sections where the endoscopist must
document the justification after each case. Another limitation was there was some missing
follow up data. Re-bleeding data was missing in 16 patients, and mortality data was missing

in 14 patients.

There is no clear algorithm with regards to the role of hemospray in post UGI endotherapy
intraprocedural bleeding. The results from this registry suggest it can play a safe and effective
role as part of a single or combination therapy for intraprocedural bleeding. It has a potential

role as first line therapy for bleeding at the end of a procedure rather than as a rescue therapy



as reflected by the 100% haemostasis rates and low re-bleed rates. In scenarios where it is in
the middle of a procedure it is best to use coagulation forceps/ injection therapy in the first
instance to allow completion of the procedure in the same session. We propose an algorithm
for how it can be used in these scenarios (Figure 3). Larger randomised control trials are

required to validate these findings.

(Insert Figure 3 here )
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