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Prognostic factor affecting outcomes in patients with malignant gastrointestinal 

bleeding treated with a novel endoscopically-delivered hemostatic powder 

Abstract 

Background and study aim: The effectiveness of endoscopic hemostatic technique for 

gastrointestinal (GI) tumor bleeding remains poor. HemosprayTM appears useful in 

many active GI bleeding etiologies, including tumor bleeding. This study aims to define 

factors predicting decreased rebleeding and improved six-month survival in affected 

patients. 

Materials and Methods: This is a retrospective study. Ninety-nine patients with active 

GI bleeding from primary or metastatic tumors to the digestive tract and treated with 

HemosprayTM were enrolled. Eleven patients were excluded because of incomplete 

data. Appropriate data on patient characteristics and possible predictive factors of 72-

hour, 7, 14 and 30-day re-bleeding rates, as well as six-month survival were assessed. 

Results: The majority of patients were male (62/88; 70.5%) with a mean age at 65 ±14 

years. Half of patients (43/88) had high ECOG performance status (score 3 or 4). An 

upper GI cancer was found in nearly 60 percent (50/88), followed by hepatobiliary 

cancers invading the upper GI tract (17/88; 19%), distant metastases to the upper GI 

tract (12/88; 14%), and lower GI cancers (9/88;10%). Three-fourths of patients’ cancers 

(64/88) were stage 4, with an overall 55% (48/88) six-month survival. Immediate 

hemostasis by using HemospayTM was achieved in 97.7% of patients with malignant 

active GI bleeding. Early (<72 hr) and delayed (7, 14 and 30 days) rebleeding were 

noted in 13 of 86 (15%) and 11 of 63 (17%) patients, respectively. In univariable 
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analysis, INR >1.3(38% vs.11%) was significantly associated with early re-bleeding, 

while an ECOG 3-4 (30% vs. 10%) and not receiving definite hemostatic treatment 

(39% vs. 9%) were with delayed rebleeding. Comorbidity with another type of cancer vs. 

no comorbidity (28.6%vs.58.6%), a low ECOG score 0-2 vs. 3-4 (91.1%vs.16.3%), 

primary upper and lower GI cancer/lymphoma vs. distant metastases to the upper GI 

tract (62% and 77.8%, respectively vs.25%), disease staging 1-3 vs. 4 (87.5% vs. 

42.2%), and receiving definite hemostatic treatment vs. none (82.7% vs. 13.9%) were 

all significantly predictive of six-month survival. In multivariable analysis, receiving 

definite hemostastic treatment with any combination of surgery/chemotherapy/ 

radiotherapy/ embolization was the only significant predictor of delayed rebleeding 

(p=0.04, OR=0.06, 95%CI 0.01-0.84) and of six-month survival (p=0.002, HR=0.21, 

95%CI 0.08-0.57) after adjusting for comorbidity, performance status, type of cancer 

bleeding and cancer stage.  

Conclusions: HemosprayTM is a promising therapy for the initial hemostasis of tumoral 

GI bleeding as it can stop bleeding acutely in a great majority of cases, and appears to 

do so for at least the first few days. Definite hemostatic treatment with any combination 

of modalities is the sole identified independent predictor of delayed rebleeding and six-

month survival, regardless of performance status or other patient-dependent variables 

such as cancer type and staging. 

Keywords : Hemospray; GI bleeding; Tumor; predicting factors 
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Facteurs pronostics influencant le devenir des patients avec une hemorragie 

digestive maligne ayant ete traites avec une nouvelle poudre hemostatique 

appliquee par voie ndoscopique 

Abstract 

Toile de fond et objectifs: L’efficacité des méthodes endoscopiques hémostatiques 

pour saignements malins demeure limitée.  L’Hemospray® apparait utile pour les 

saignements digestifs de maintes étiologies, y compris les causes malignes. Cette 

étude a pour objectif de définir les facteurs prédisant une diminution des taux de 

resaignement et une amélioration de la survie à 6 mois.  

Méthodes: Cette étude rétrospective comprend 99 patients présentant une hémorragie 

digestive active due à une tumeur primaire ou métastatique ayant été traités par 

Hemospray®.  Onze patients furent exclus pour cause de données manquantes. Nous 

avons évalué les données pertinentes des caractéristiques de patients et facteurs 

prédisant les resaignements à72 heures, 7, 14, et 30 jours ainsi que les taux de survie à 

6 mois.  

Résultats: La majorité des patients étaient males (62/88; 70.5%) avec un âge moyen 

de 65 ±14 ans. La moitié des patients (43/88) présentaient un indice ECOG de 

performance élevé (scores 3 ou 4). Un cancer du tractus digestif supérieur a été noté 

chez presque 60 pourcent (50/88) des patients, suivi d’un cancer hepatobiliaire 

affectant le tractus digestif supérieur (17/88; 19%), des métastases distantes affectant 

le tractus digestif supérieur (12/88; 14%), et de cancers digestifs des voies basses 
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(9/88;10%). Trois-quarts des cancers (64/88) étaient de stade 4, avec une survie 

globale de 55% (48/88) à 6 mois. Une hémostase immédiate fut notée avec l’ 

Hemospray® chez 97.7%. Des resaignements précoces (<72 hres) ou à retardement  

(7, 14 et 30 jours) furent  notés chez 13 de 86 (15%) et 11 de 63 (17%) patients, 

respectivement. En analyse univariée, l’INR >1.3 (38% vs.11%) était significativement 

associé à un resaignement précoce alors qu’un score ECOG 3-4 (30% vs. 10%) et 

l’absence de traitement hémostatique subséquent (39% vs. 9%) l’étaient avec les 

saignements à retardement. Une comorbidité d’un autre cancer vs. aucune 

(28.6%vs.58.6%), un score ECOG bas 0-2 vs. 3-4 (91.1% vs.16.3%), une tumeur 

primaire des tractus digestifs hauts et bas/lymphomes vs. métastases distantes au 

tractus digestif supérieur (62% and 77.8%, respectivement vs. 25%), stade de cancer 1-

3 vs. 4 (87.5% vs. 42.2%), et recevoir un traitement hémostatique définitif vs. aucun 

(82.7% vs. 13.9%) tous prédirent la survie à 6 mois de façon significative. En analyse 

multivariée, un traitement hémostatique définitif avec toute combinaison de 

chirurgie/chimiothérapie/radiothérapie/embolisation était le seul facteur prédictif 

significatif d’un saignement à retardement (p=0.04, OR=0.06, 95%IC 0.01-0.84) et de 

survie a 6 mois (p=0.002, HR=0.21, 95%IC 0.08-0.57) après ajustement pour 

comorbidité, score de performance, type de cancer hémorragique et stade de cancer.  

Conclusions: L’HemosprayTM est une thérapie prometteuse pour l’hémostase initiale 

de tumeurs digestives hémorragiques car ce produit permet de mettre fin au 

saignement en phase aigüe chez la majorité des patients, et semble accomplir ceci 

pour les quelques premiers jours. Un traitement hémostatique définitif avec toute 

combinaison de modalités est le seul facteur prédictif d’un resaignement à retardement 
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et de survie à 6 mois, indépendamment du stage de performance ou de toute autre 

caractéristique démographique, y compris le type et le stade du cancer. 
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Prognostic factor affecting outcomes in patients with malignant gastrointestinal 

bleeding treated with a novel endoscopically-delivered hemostatic powder 

 

INTRODUCTION 

 GI bleeding arising from malignant tumors is currently increasingly recognized as 

a result of oncological advances and improved detection methods.(1, 2) Either primary 

GI or metastatic tumors to the GI tract increase the risk of GI bleeding and control of 

bleeding using conventional hemostatic endoscopic equipments is poor.(2-5) Moreover, 

the mortality rate is increased if patients develop rebleeding.(6) This study was 

therefore designed to evaluate the effectiveness of a novel endoscopic hemostatic 

technique called “HemosprayTM (generic name: Tc-325)” and possible prognostic 

factors of early and delayed rebleeding as well as six-month survival.  

 

BACKGROUND 

Gastrointestinal (GI) bleeding is the most common cause of hospitalization in the 

United State.(7)The majority of GI bleeding is from non-cancerous etiology; in contrast, 

cancerous lesions are an uncommon cause of upper GI bleeding.(2, 8-10) For instance, 

peptic ulcer and diverticular etiologies represent the most common causes of upper and 

lower GI bleeding, respectively.(8-10)  In 1980, a retrospective review of upper GI 

bleeding in 55 patients with primary or metastatic GI malignancy revealed that only 20% 

were related to tumor invasion of the GI lume causing bleeding.(11) Nevertheless, 

Malignant tumor bleeding in the GI tract is currently increasingly recognized because of 
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the advancement in oncological detection and treatment(1, 2) Moreover, malignant 

tumor bleeding exhibits unique physiological features as haemorrhage incurs in part 

owing to  progressive local vessel damage from direct invasion as well as from friable 

mucosa of the tumor itself,(2, 12) which makes the lesions not suitable for conventional 

endoscopic treatment. This realization explains the failure of both immediate and long-

term hemostatic control using standard conventional endoscopic modalities. (2-4) In 

addition, the mortality rate of these patients is high after rebleeding. For example, the 

median survival rate dropsfrom 45% to 15% and 35% if patients experience early 

(<72hr) and delayed (≥ 72hr) rebleeding, respectively. (6) 

Conventional endoscopic hemostatic methods include injection (dilute 

epinephrine, mixed with sclerosant agent or N-butyl-2-cyanoacrylate), thermal (let it be 

contact such as electrocautery,heater probe, or non-contact methods such as Argon 

plasma coagulation(APC)) and mechanical (Clipping or Band ligation) devices.(4) 

(Table 1) Although these standard methods can improve treatment outcomes in both 

upper and lower GI bleeding(9), the data on their respective hemostatic efficacies in 

treating GI neoplasms is scarce displaying  varying success or poor effectiveness in 

achieving initial hemostasis, let alone high rebleeding rates.(12, 13)  

In non-cancerous bleeding, standard conventional endoscopic hemostatic 

techniques play a major role for bleeding control.(7)Serious rebleeding is high,  up to 

60%, if patients with peptic ulcer bleeding do not undergo endoscopic treatment.(9, 14) 

The effectiveness of these conventional endoscopic modalities in upper GI bleeding 

from ulcer is good in experienceed hands, providing significant reductions in further 
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bleeding.(7, 15) For non-ulcer, non-cancerous GI bleeding such as Mallory-Weiss 

tear(MWT), a linear mucosal laceration of the distal esophagus often including the 

gastroesophageal junction and upper part of the stomach(16) due to vomiting or 

retching.(17), endoscopic band ligation and hemoclip placement have proven to be 

highly effective therapies for MWT.(18) In addition, endoscopic hemostasis appears to 

also be effective in lower GI bleeding from non-cancerous etiologies.(5) 

 Physiological and mechanical abnormalities that are associated with bleeding 

tumors include hematological derangements such as thrombocytopenia, local 

disseminated intravascular coagulation, and neutropenia,(2) as well as the endoscopic 

manipulation of friable, diffusely bleeding surfaces when attempting hemostasis.(12) For 

instance, the heat from thermal devices can cause further tumor surface necrosis, 

resulting in further recurrent tumor bleeding.(12) In addition, malignant tumor bleeding is 

usually diffuse without a specific bleeding point or obvious visible vessel that the 

endoscopist can target with standard equipment.(4) (Figure 1)  

The natural history of malignant GI bleeding is different from that of other causes 

such as ulcers as well as other non-malignant etiologies. Compared to peptic ulcer 

bleeding, rates of rebleeding, surgery, and mortality are much higher in patients with 

malignant bleeding.(1) As a result additional therapeutic modalities are often required, 

including chemotherapy, radiation, embolization or surgery to control bleeding.(19) 

Moreover, mortality rates are high(1, 6, 20), which implies that it is a “pre-terminal” 

stage.  
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For instance, one study in 1996 revealed the rebleeding rate in patients with 

malignant upper GI bleeding was no different whether they were treated with heater 

probe or nothing.(21)  Another study subsequently described using APC in 5 patients to 

control the bleeding from advanced gastric cancer with complete hemostasis achieved 

in only 60%.(22) A recent 2013 study reported 92% initial hemostasis using various 

conventional endoscopic techniques in unresectable gastric cancer bleeding; however, 

in this series, one-fifth of bleeding sources were non-bleeding visible vessels- a finding 

associated witha good outcome when treated with conventional endoscopic treatment, 

similar to a peptic ulcer etiology. Nevertheless, the authors concluded that early and 

delayed rebleeding rates remained high to 44% and 56%, respectively.(6) The 

effectiveness  of mechanical hemostasis techniques was demonstrated in a case report 

describing the use of hemoclips in non-bleeding visible vessels present on a 

gastrointestinal stromal tumors (GISTs).(23) Overall, however, there is still a lack of 

good evidence to support the advantage of mechanical techniques when approaching 

GI tumor bleeding.   

It therefore, appears that malignant tumor bleeding is not easily amenable or 

responsive to conventional endoscopic therapy.(4, 12) According to available 

information, the success rate of immediate hemostasis could be as low as 40% while 

the re-bleeding rate rises to 56% within one month after treatment.(1, 2, 4, 6) Moreover, 

ninety-five percent of those patients died within three months.(20)  

Currently, endoscopy is used only for identifying the bleeding site. On the other 

hand, other recognized single or multimodality treatment approaches such as surgery, 
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interventional angiography and embolization, or radiotherapy can provide better 

immediate hemostatic rates, approximating 50-100% with acceptable re-bleeding rates 

at 0-36%.(24, 25) Nevertheless, rebleeding rate and mortality rates are high if treatment 

is performed in an emergency setting, especially with surgery.(26) Therefore, 

resuscitation and stabilization of these patients are essential before providing the 

patients with more definitive targeted treatment options.  

Methods providing at least temporary arrest of bleeding prior to more definitive 

hemostasis are thus favoured. A novel hemostatic powder called Hemospray or TC-325 

(Cook Medical,Winston-Salem, North Carolina, USA), which contains 20 gram of nano-

power per treatment cartridge, is an endoscopic hemostatis powder that was recently 

commercialized. (Figure 2) It is comprised of an inorganic, non-absorbable powder 

which acts locally at the mucosa. When spraying the powder on to the bleeding site, it 

creates an adherent stable barrier sheath that allows for at least temporary hemostasis 

during its residency time which is about 12-24 hours.(27) (Figure 3) Neither luminal nor 

systemic side effects have been reported to date.(13, 27, 28)  

Recently, European guidelines recommended using HemosprayTM as rescue 

treatment of any causesof upper GI bleeding, even in the absence of high-quality 

evidence.(8) This powder has the potential for providing effective hemostasis in patients 

with active upper GI bleeding from tumors as it is a non contact method that does not 

cause tissue injury;  however, at this time, rebleeding and mortality rates have been 

shown to be not different from other treatments, even when matching for age-groups 

and site of tumor.(12) Consequently, we hypothesize that there exist as yet undefined 
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prognostic factors such as age, tumor size, type of malignancy, tumor staging, 

performance of patients related to the outcome of HemosprayTM treatment in tumor 

bleeding that may assist in opimal patient section for this promising modality. 

OBJECTIVE AND RATIONALE 

Primary objective: This study aims to identify prognostic factors of favorable 

outcomes in patients presenting with upper GI bleeding from tumors, who have received 

endoscopic application of HemosprayTM for hemostatic control. The outcomes that will 

be assessed include immediate hemostasis, no rebleeding at 72 hours as well as 7, 14 

and 30 days following presentation. 

Secondary objective: To indicate the associated factor of six-month survival in 

patients presenting with upper GI bleeding from tumors and treated with HemosprayTM. 

Rationale and justification of the choice of outcomes: Immediate hemostasis is 

the benchmark by which efficacy attributable to different hemostatic methods is 

measured. Seventy-two hours is the usual window of time at which hemostasis is 

assessed following initial endoscopic treatment with or without subsequent additional 

therapy such as radiation, based on experience in ulcer bleeding. Moreover, 7, 14 and 

30-day rebleeding rates are also standard times for measurement of hemostatic 

outcomes in patients with upper GI bleeding. A six-month survival rate allows the 

determination of any survival benefit in this patient population with a limited life 

expectancy. 
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METHODS 

Study population, inclusion & exclusion criteria and methodology 

We conducted a multi-centre retrospective study where cases were defined as 

patients who unequivocally bled as a result of a malignant etiology which could be either 

a primary GI tumor or metastases to the upper or lower GI tract with no other source of 

bleeding identified on endoscopy. Cases were treated at the McGill University Health 

Centre in Montreal, Canada (MUHC; Royal Victoria Hospital - RVH and Montreal 

General Hospital - MGH sites) and King Chulalongkorn Memorial Hospital (KCMH), 

Chulalongkorn University, Bangkok, Thailand. Eligible cases were selected using 

standardized search protocols: formal computer searches were performed to identify all 

patients seen in the emergency room and/or hospitalized for malignant gastrointestinal 

haemorrhage from 2011 to 2016. The only exclusion criterion was age < 18 years.  

All possible factors associated with the outcome of immediate hemostasis, as 

well as early (72 hour) and delayed (7,14 and 30 days) rebleeding, and mortality were 

collected including gender, age, co-morbid illnesses, performance status (Eastern 

Cooperative Oncology Group; ECOG score), history of antiplatelet/anticoagulant/ 

NSAIDs, Blatchford score (severity score of upper GI bleeding which is assessed before 

endoscopy), type of malignancy and its stage, size of tumor, amount of blood 

transfusion, the presence of coagulopathy (platelet  < 100,000 or INR > 1.3), bleeding 

stigmata on endoscopic findings, number of re-treatments with HemosprayTM, number 

of subsequent additional therapies required for hemostatic purposes including surgery, 

adjuvant embolization, chemotherapy and radiotherapy (definite hemostatic treatments) 
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as well as when these were performed, and length of hospital stay (LOS). These 

variables were obtained through manual chart review and abstracted by one author 

(RP).  

Immediate hemostasis is defined as no further bleeding at least one minute after 

applying adequate amount of HemosprayTM powder. Rebleeding from the GI tract was 

suspected if one or more of the following criteria are fulfilled(29); 

1. Hematemesis or bloody  NG > 6 h after endoscopy (upper) 

2. Melena after normalization of stool color 

3. Hematochezia after normalization of stool color or melena 

4. Development of tachycardia (HR ≥ 110 ) or hypotension(SBP ≤ 90) after ≥ 1 h of 

vital sign stability without other cause 

5. Hemoglobin drop of ≥ 20 gm / L  after two consecutive stable hemoglobin values 

(defined as within 5 gm / L of each other) ≥ 3 h apart 

6. Tachycardia or hypotension that does not resolve within 8 h after index 

endoscopy despite appropriate resuscitation (in the absence of an alternative 

explanation), associated with persistent melena or hematochezia 

7. Persistently dropping hemoglobin of > 30 gm / L in 24 h associated with 

persistent melena or hematochezia 

Repeat upper or lower GI endoscopy was performed in all cases to confirm the 

site of haemorrhage was from the malignant site in the upper or lower digestive tract, as 
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documented on initial endoscopy. The 72-hour and 7, 14 and 30 day-rebleeding rate as 

well as 6-month survival rate were assessed as outcomes of treatment. 

Sample size  

Patient volumes with bleeding tumors from the GI tract receiving HemosprayTM 

have averaged 10-15 cases per year at MUHC sites and 5-10 cases per year in KCMH, 

Thailand over the past 3 years. From initial estimation, approximately 80 cases could 

thus be recruited. Indeed, assuming a 40% rebleed rate, this would allow adequate 

statistical powering to identify up to 4 independent predictors.  

Statistical analysis  

Baseline descriptive data were analyzed and reported as means and standard 

deviations for continuous variables, and percentage and frequency for categorical 

variables. For univariable analysis, continuous variables were compared using the 

Student’s t test, and categorical variables with the chi-square (x2) test. Multivariable 

analysis models were created to predict immediate hemostasis, early and delayed 

rebleeding, and mortality. These were conducted using either a logistic regression 

model (failure of immediate hemostasis), or Cox regression models and log rank testing 

to determine the hazard ratios (HR) attributable to the different factors related to 72-

hour, 7, 14 and 30-day rebleeding and also 6-month survival rates. SPSS version 23.0 

(SPSS (Thailand) Co., Ltd., Bangkok, Thailand) for Windows systems was used with 

differences considered significant at the 0.05 level.  
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Confidentiality  

  This is a chart review method with no direct linking of data to participants. All 

collected information was anonymized, and data was maintained in a locked personal 

computer with secured code provided by the first author.  

Ethical consideration 

This study was conducted according to ethical principles stated in the Declaration 

of Helsinki (2013). Every precaution was taken to protect the privacy of research 

subjects and the confidentiality of their personal information.  

This study was submitted to the Institutional Review Board and/or its delegate 

sites in Canada. The Institutional Review Board of Chulalongkorn University, Thailand, 

had already approved this study for patients in that Institution. In addition, this study was 

registered and approved by ClinicalTrials.gov (NCT03066700). 

 

RESULTS 

There were nighty-nine patients with active tumor bleeding during the study 

period. Of those, eleven patients were excluded because of incomplete data. 

Subsequently, there were eighty-eight patients eligible for analysis. 

The majority of patients were male (62/88; 70.5%) with mean age at 65 ±14 

years. Of those, sixty percent (53/88) were from MUHC, Canada. One-third (29/88; 

33%) had no co-morbid illness. Half of patients (43/88; 48.9%) had a performance 

status (ECOG score) 3 or 4. The history of current antiplatelet/anticoagulant use was 
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noted in one-fifth of patients (22/88; 25%). The mean Blatchford score was 8.7±3.7 

(range from 0 to 18). An upper GI cancer site was noted in the majority, nearly 60 

percent (50/88), including 42/88 adenocarcinomas (47.7%), 4/88 squamous cell 

carcinomas (4.5%), 2/88 gastrointestinal stromal tumors (GISTs) (2.3%) and 2/88 

lymphomas (2.3%). Most were in stage 4 (64/88; 72.7%). Less than 30 percent of 

patient (23/88; 26.1%) presented with low platelets (<100,000/109/L) or a prolonged INR 

(>1.3). The majority of patients (52/88; 59.1%) received subsequent definite therapies 

for bleeding control within one month after treatment with HemosprayTM (mean±SD 

and median times of 27.9±33.4 and17 days, respectively). Nearly half (31/64; 48.4%) of 

patients in stage 4 received one of definitive hemostatic treatments, for instance 

embolization alone in 7/64(10.9%), embolization plus chemotherapy in 1/64(1.6%), 

chemotherapy alone in 8/64(12.5%), radiation alone in 7/64(10.9%) and combination 

treatment with chemotherapy and radiation in 7/64(10.9%). The length of hospital stay 

was usually under two weeks. One patient (1.1%) needed cardiopulmonary 

resuscitation (CPR) in the endoscopic suite while using HemosprayTM. (Table 2) 

In terms of endoscopic findings, almost all of the patients (83/88; 94.3%) 

presented with Forrest Ib (blood oozing) and were treated with one session of 

HemosprayTM monotherapy (77/88; 87.5%). In other words, HemosprayTM used as a 

rescue treatment after failure other hemostasis techniques was applied in a minority of 

cases (11/88; 12.5%), and this modality provided immediate hemostasis in the great 

majority of patients.(Table 3) 

 The immediate hemostasis was achieved in almost all of the patients with 

malignant GI bleeding and treated with HemosprayTM (86/88; 97.7%). Rebleeding rates 
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at 72 hours, 7, 14 and 30 days were 13/86(15%), 5/71(7%), 5/64(7.8%) and 1/53 

(1.9%), respectively. The mean rebleeding time was around one week. More than half 

of patients (48/88; 54.5%) were alive at 6-months. (Table 4) 

 There were 63 patients available for rebleeding assessment because 25 patients 

(28.4%) died before the time that we started to assess rebleeding at 72 hours, 7, 14 and 

30 days. Two of those died before 72 hours. Mostly, causes of death in these patients 

were not from GI bleeding. Overall, 24/88 patients (27.3%) rebled within 30 days after 

receiving HemosprayTM and none were from lower GI cancer/lymphoma. Half of those 

(13/24; 54.2%) rebled within the first 72 hours (early rebleeding) and all were due to 

either a primary upper GI cancer or local invasion from a hepatobiliary cancer into the 

upper GI tract. (Table 5)  

 Despite no evidence of rebleeding during the observation period, additional 

definite hemostatic treatments including surgery, chemotherapy or radiotherapy 

performed in 41/62 patients (66.1%). Therefore, 33.9% of patients without rebleeding 

(21/62) in the first 30 days after getting HemosprayTM treatment did not receive any 

other hemostatic treatment. (Table 6)  

In univariable analysis, the International normalized ratio (INR) value > 1.3 was a 

significant predicting factor of the development of early rebleeding (p=0.02, OR=5.08, 

95%CI 1.33-19.33) while performance status (ECOG score) ≥ 3 and not receiving 

subsequent definite hemostatic treatment were significantly associated with delayed 

rebleeding. (p=0.049, OR=3.94, 95%CI 1.01-15.38 and p=0.009, OR=0.15, 95%CI 0.04-

0.62, respectively). (Table 7) In term of 6-month survival, we identified 6 significant 
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factors, including comorbidity with other cancer, low ECOG at 0-2, primary upper or 

lower GI cancer/lymphoma, cancer staging 1-3 and receiving definite hemostastic 

treatment. (Table 8) No differences were noted in outcomes between patients from both 

participating sites (data available upon request). (Figure 4) 

In multivariable analysis, only receiving definite hemostastic treatment was a 

significant predictor of delayed rebleeding (p=0.04, OR=0.06, 95%CI 0.01-0.84) and six-

month survival (p=0.002, HR=0.21, 95%CI 0.08-0.57) after adjusting for comorbidity, 

performance status, type of cancer bleeding and its stage. (Table 9) The patients who 

received any combination of definitive hemostatic treatment modalities including 

surgery, chemotherapy, radiotherapy and embolization, had a significant better survival 

than the patients who did not receive, regardless of either stage 1-3 or stage 4. (Figure 

5) 

 

DISCUSSION 

To our knowledge, this is the largest study assessing the efficacy of 

HemosprayTM in active GI bleeding from tumors. This study revealed a near-perfect 

immediate hemostasis rate of 97.7%, supported other preliminary data(12, 13, 30) that 

HemosprayTM is a promising endoscopic technique for immediate hemostasis in GI 

bleeding from tumors in term of either monotherapy or rescue treatment after failure 

standard hemostatic techniques. Regarding the previous retrospective studies 

published in 2013, conventional endoscopic hemostastic methods provided immediate 

hemostasis rates varying from 31% to 93% in active upper GI bleeding from tumors.(1, 
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6, 31) Therefore, HemosprayTM seems to be more effective in providing initial 

hemostasis in upper GI tumor bleeding, compared to conventional methods.  

However, rebleeding occurred in 13 from 34 (38%) patients who did not get the 

definite hemostasis treatment within 30 days. This rate is comparable to the rebleeding 

rate described when using conventional hemostatic techniques (40-50%).(1, 6) It 

implies that the long-term effect of current available endoscopic modalities is not 

different and still remains unsatisfactory. In contrast, the usefulness of HemosprayTM in 

lower GI bleeding from malignancy in term of immediate hemostasis, early and delayed 

rebleeding was recognized in this study. Indeed, in all eight cases of lower GI 

adenocarcinomas and one case of lower GI lymphoma immediate bleeding control was 

achieved, and no rebleeding occurred while scheduling patients for surgery or 

chemotherapy within the subsequent 30 days. Causes for the differences in rebleeding 

rates between upper and lower GI tract are  unclear may partly be due to the presence 

of acid in the upper GI tract, which is one of the important mechanisms of rebleeding in 

upper but not in lower GI tract. From previous studies, the second-look at 24 hour after 

index HemosprayTM treatment showed no HemosprayTM covering of tumor,(27, 32) 

thus rebleeding in the upper GI tract can subsequently be affected by acid exposure 

after disappearance of the powder (even if most of the patients were also put on 

intravenous proton pump inhibition). In contrast, rebleeding in the lower GI tract 

principally results from tumor necrosis itself, and gradually developed as an occult blood 

loss. Avoiding traumatizing the friable tumor surface by using HemosprayTM may be 

sufficient for preventing overt rebleeding in the lower GI tract. However, additional data 

from larger sample sizes of patients with lower GI bleeding from tumor are needed. 
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Although 73% of patients in this study were diagnosed as end-stage cancers, the 

six-month survival rate of these patients was high at 45.5%. Most of the cancers were 

adenocarcinomas which, from the previous studies, result in median survivals for stage 

4 tumor bleeding of approximately 1-3 months.(6, 21, 33, 34) The high survival rate may 

results from the greater chance of subsequent definite hemostatic treatment observed in 

this study (59%). Indeed, any prolonged effect attributable to HemosprayTM is unlikely 

based on the know methods of action of this compound. But HemosprayTM, by 

providing more immediate hemostasis, may have provided better bridging to definitive 

methods of hemostasis. Indeed, even if in end-stage of a malignancy, patient survival 

could be extended if they remained fit enough for subsequent radiation or 

chemotherapy.  

Coagulopathy (INR value >1.3) was identified as a significant predictor of early 

rebleeding in univariable analysis. The presence of a coagulopathy is known to cause 

GI bleeding even in low-risk lesions, explaining  the recent guideline by the European 

Endoscopy Society, recommending keeping INR value <2.5 before performing 

endoscopy, regardless of the therapy to be performed.(8) However, this factor did not 

affect delayed rebleeding. Indeed, prognostic factors for delayed rebleeding were a high 

ECOG score of 3-4 and not undergoing definite hemostatic treatment. Patients with 

poor performance status are usually in advanced stage of cancer as well as with 

aggressive tumor behaviour. Consequently, they potentially develop rebleeding easier, 

compared to patients with good performance status. 

Receiving definite hemostatic treatment was the only predictive factor related to 

non-delayed rebleeding and six-month survival. This study emphasizes the important 
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realization that HemosprayTM provides only a temporary hemostatic effect to control 

active GI bleeding from tumors, while other definitive treatments such as chemotherapy, 

radiotherapy or surgery need to subsequently be considered.(12, 35)  

Limitations of this study include its retrospective design. However, malignant 

tumor bleeding of the GI tract accounts for only 5% of patients hospitalized with overt GI 

bleeding.(1, 21) Thus, it is difficult to conduct adequately powered randomized control 

trials among in this patient population. An example of missing data include the amount 

of blood transfusions administered that ideally should be retrieved and analysed as a 

surrogated outcome but, unfortunately, this information could not be found in 40% of 

patients. Despite of this limitation, this study was able to demonstrate at least one 

independent predicting factor of primary and secondary outcome (delayed rebleeding 

and six-month survival, respectively), without a need to assess surrogate outcomes. 

Additionally, this study gathered information from two tertiary care hospitals in North 

America and Asia, thus there was the possibility that the results may not be generalized 

to other regions where standard of care may be different. Nevertheless, the value of this 

study is still evident as its results can be used as guidance for physicians handling 

patients with GI bleeding from malignancy. 
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CONCLUSIONS  

HemosprayTM is effective at temporarily arresting GI bleeding from tumors. Even 

in end-stage GI cancers, HemosprayTM results in lower delayed rebleeding rates, 

allowing for patients to subsequently receive definite hemostatic treatment with 

improved 6-month survival.  

 

SUMMARY  

 Receiving definitive hemostatic treatment including surgery, chemotherapy, 

radiotherapy or embolization, is the only independent prognostic factor affecting delayed 

rebleeding rate and six-month survival in patients with malignant GI bleeding treated 

with a novel endoscopically-delivered hemostatic powder (HemosprayTM) that allows 

effective bridging to then. The study results can be used as guidance for physicians 

managing patients with malignant GI bleeding, and also future research in this 

therapeutic area. 
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Figures 

 

Figure 1 Diffuse bleeding from malignant GI lesion without specify bleeding point 

 

 

 

Figure 2 HemosprayTM(Tc-325) 
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Figure 3 HemosprayTM(Tc-325) at tumor bleeding at duodenum 

    

3a) Before 3b) After spraying HemosprayTM 

 

Figure 4 Survival graph in patients from MUHC, Canada and KCMH, Thailand  

 

3a

) 

3b

) 

P=0.78 
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Figure 5 Survival graph in patients receiving definite hemostatic treatment vs. not 

receive  

  

 

5a) Stage 1-3 of cancer, 5b) Stage 4 of cancer, 5c) All stages of cancer   

 

 

 

 

 

 

P<0.001 

P< 0.001 P=0.02 

5c

) 

5a

) 

5b
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Tables 

Table 1 Conventional modalities for endoscopic hemostasis 

Injection Thermal Mechanical 

Dilute epinephrine 

Sclerosing agents: ethanol 

 

Electrocautery: mono or 

bipolar 

Heater probe 

 

Clips 

 

 

N-butyl-2-cyanoacrylate 

 

Argon plasma coagulation 

 

Band ligation 
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Table 2 Patient and disease characteristics 

Patient and disease characteristics  Canada(%) 

N=53 

Thailand(%) 

N=35 

Total (%) 

N=88 

Gender, male 38(71.7%) 24 (68%) 62(70.5) 

Age (mean± SD), years 68.4±12.8 60.2±14 65.1 ±14 

Comorbidity 

- Cardiovascular disease 

- Diabetes 

- Cirrhosis 

- Other malignancy 

- More than two comorbidities 

- Others(CKD, Alzheimer’s) 

- No comorbidity 

 

9(17) 

7(13.2) 

0 

14(26.4) 

2(3.8) 

4(7.5) 

17(32.1) 

 

4(11.4) 

1(2.9) 

5(14.3) 

6(17.1) 

2(5.7) 

5(14.3) 

12(34.3) 

 

13(14.8) 

8(9.1) 

5(5.7) 

21(23.8) 

4(4.5) 

9(10.2) 

29(33) 

Performance status 

- ECOG Score 0 

- ECOG Score 1 

- ECOG score 2 

- ECOG score 3 

- ECOG score 4 

 

6(11.3) 

12(22.6) 

11(20.8) 

15(28.3) 

9(17) 

 

0 

7(20) 

9(25.7) 

10(28.6) 

9(25.7) 

 

6(6.8) 

19(21.6) 

20(22.7) 

25(28.4) 

18(20.5) 

Current antiplatelet/Anticoagulant  18(34) 4 (11.4) 22(25) 

Blatchford score (mean±SD),(min,max) 7.4±3.2 

(0,15) 

10.7±3.4 

(3,18) 

8.7±3.7 

(0,18) 
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Table 2 Patient and disease characteristics (Cont.) 

Patient and disease characteristics  Canada(%) 

N=53 

Thailand(%) 

N=35 

Total (%) 

N=88 

Type of cancer 

- Upper GI cancer/lymphoma  

- Lower GI cancer/lymphoma 

- Hepatobiliary cancer invade 

upper GI  

- Distant metastasis to upper GI  

 

34(64.2) 

7(13.2) 

4(7.5) 

 

8(15.1) 

 

16(45.7) 

2(5.7) 

13(37.1) 

 

4(11.4) 

 

50(56.8) 

9(10.2) 

17(19.3) 

 

12(13.6) 

Staging of cancer 

- Stage 1 

- Stage 2 

- Stage 3 

- Stage 4 

 

6(11.3) 

4(7.5) 

6(11.3) 

37(69.8) 

 

2(5.7) 

1(2.9) 

5(14.3) 

27(77.1) 

 

8(9.1) 

5(5.7) 

11(12.5) 

64(72.7) 

Tumor size (mean± SD), (min, max), 

centimeters 

6.1±3.7, 

(0.9,15) 

5.3±3.2, 

(1,15) 

5.8 ±3.5, 

(0.9,15) 

Presence of bleeding tendency  

- Platelet <100x109/L 

- INR >1.3 

 

1(1.9) 

1(1.9) 

 

8(22.9) 

13(37.1) 

 

9(10.2) 

14(15.9) 
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Table 2 Patient and disease characteristics (Cont.) 

Patient and disease characteristics  Canada 

(%) N=53 

Thailand 

(%) N=35 

Total (%) 

N=88 

Definite treatment for hemostasis  

( >1 in each patient) 

- Surgery 

- Embolization 

- Chemotherapy 

- Radiotherapy 

-Number of session (mean±SD), 

(min,max) 

-Dose on average(mean±SD), 

(min,max),Gy 

31(58.5) 

 

17(32.1) 

1(1.9) 

20(37.7) 

10(18.9) 

3.6±3.4 

(1,10) 

15.3±9.5 

(8,30) 

21(60) 

 

6(17.1) 

8(22.9) 

5(14.3) 

5(14.3) 

19.5±8.4 

(10,28) 

44±23.0 

(20,70) 

52(59.1) 

 

23(26.1) 

9(10.2) 

25(28.4) 

15(17.0) 

9.4±9.6      

(1,28) 

25.7±20.6 

(8,70) 

Time to intervention (mean±SD), 

median,(min,max), days 

26.7±33.5, 

19,(1,182) 

27.3±34.1, 

16,(1,114) 

27.9±33.4, 

17,(1,182) 

Unexpected adverse event 1(1.9) 0 1 (1.1) 

Length of hospital stay (mean±SD), 

(min,max), days 

9.2±11.1 

(0,65) 

20±20.5 

(1,78) 

13.5±16.3 

 (0,78) 

* CKD; chronic kidney disease, ECOG; Eastern Cooperative 

Oncology Group,  INR; International normalized ratio 
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Table 3 Endoscopic findings and procedure-related characteristics 

Procedure-related characteristics  Canada 

(%) N=53 

Thailand 

(%) N=35 

Total (%) 

N=88 

Endoscopic findings 

- Adherent clot 

- Blood oozing 

- Blood spurting 

 

4(7.5) 

49(92.5) 

0 

 

0 

34(97.1) 

1(2.9) 

 

4(4.5) 

83(94.3) 

1(1.1) 

Monotherapy with HemosrpayTM 43(81.1) 34(97.1) 77(87.5) 

HemosprayTM as a rescue treatment  10(18.9) 1(2.9) 11 (12.5%) 

Amount of HemosprayTM (mean±SD), 

(min,max), grams 

15.4±5.8 

(4,35) 

8.7±2.3 

(5,15) 

12.7±5.7 

(4,35) 

Repeated HemosprayTM due to rebleeding 

within 30 days 

- Before72-hour  

- Within 7-day  

- Within 30-day  

5(9.4) 

 

2 

2 

1 

7(20) 

 

5 

1 

1 

12 (13.6) 

 

7 

3 

2 
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Table 4 Outcomes in patient treated with HemosprayTM 

Outcomes  Canada (%) 

N=53 

Thailand (%) 

N=35 

Total (%) 

N=88 

Immediate hemostasis 53(100) 33(94.3) 86(97.7) 

72-hour rebleeding rate (N total=86) 2/52(3.8) 11/34(31.4) 13 (15.1) 

7-day rebleeding rate (N total=71) 3/48(6.3) 2/23(5.7) 5 (7.0) 

14-day rebleeding rate (N total=64) 3/44(6.8) 2/20(5.7) 5 (7.8) 

30-day rebleeding rate (N total=53) 1/35(2.6) 0/18 1 (1.9) 

Day of rebleeding (mean±SD), day  8.6±5.4 4.5±5.3 6.0±5.6 

Six-month survival  29(54.7) 19(54.3) 48(54.5) 
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Table 5 Early and delayed rebleeding rates regarding to type of cancer 

Type of cancer 

(N=84) 

Early 

rebleeding   

(<72 hr) (%) 

Delayed 

rebleeding   

(≥72 hr) (%) 

No rebleeding 

in 30 day (%) 

Died before 

assessment 

(%) 

Upper GI 

cancer/lymphoma 

(N=50) 

8 (16) 7 (14) 22 (44) 13 (26) 

Lower GI 

cancer/lymphoma 

(N=9) 

0 0 7(77.8) 2 (22.2) 

Hepatobiliary cancer 

invade upper GI tract 

(N=17) 

5 (29.4) 2 (11.8) 3 (17.6) 7 (41.2) 

Distant metastasis to 

upper GI tract (N=12) 

0 2(16.7) 7 (58.3) 3 (25) 

Total 13 (14.8) 11 (12.5) 39 (44.3) 25(28.4) 
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Table 6 Definite hemostatic treatment and rebleeding within 30 days 

 Rebleeding in 

30 days 

No rebleeding 

in 30 days 

Undergoing definite hemostasis 11 (45.8)* 41 (66.1) 

No definite hemostasis  13 (54.2) 21 (33.9) 

Total 24  62  

*Undergoing definite hemostatic treatment due to rebleeding 
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Table 7 Univariable analysis of associated factors in patients with early and delayed 

rebleeding after HemosprayTM treatment 

                   Outcomes 

 

Predicting factors      

Early rebleeding (N=13) Delayed rebleeding (N=11) 

N (%) p-value, 

OR[95%CI] 

N (%) p-value, 

OR[95%CI] 

Male  9(15) 0.96, 

0.97[0.27,3.49] 

7(15.6) 0.53, 

1.55[0.39,6.12] 

Age (mean± SD), years 64.85 ± 

11.01 

0.91, 

1.00[0.96,1.04] 

61 ± 

10.82 

0.24, 

1.03[0.98,1.08] 

Comorbidity 

-None 

-without cancer 

 

-with other cancer  

 

4(14.8) 

7(18.4) 

 

2(9.5) 

 

Reference 

0.70, 

1.29[0.34,4.97] 

0.59, 

0.61[0.10,3.67] 

 

6(31.6) 

3(10) 

 

2(14.3) 

 

Reference 

0.07, 

4.15[0.89,19.29] 

0.26, 

2.77[0.47,16.46] 

ECOG  

-score 0-2 

-score 3-4 

 

5(11.1) 

8(19.5) 

 

0.28, 

0.52[0.15,1.73] 

 

4 (10) 

7(30.4) 

 

0.049, 

3.94[1.01,15.38] 

Antiplatelet/Anticoagulant 

 -Current use 

- No 

 

3(13.6) 

10(15.6) 

 

0.82, 

0.85[0.21,3.43] 

 

2(11.1) 

9(20) 

 

0.21, 

2.00[0.39,10.33] 
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Table 7 Univariable analysis of associated factors in patients with early and delayed 

rebleeding after HemosprayTM treatment (cont.) 

            Outcomes 

 

Predicting factors      

Early rebleeding (N=13) Delayed rebleeding (N=11) 

N (%) p-value, 

OR[95%CI] 

N (%) p-value, 

OR[95%CI] 

Blatchford score ≥ 6 2(12.5) 0.75, 

1.31[0.26,6.56] 

9 (17.6) 0.94. 

0.93[0.17,5.01] 

Type of cancer 

-Distant metastasis to 

upper GI  

-Upper GI cancer 

 

-Lower GI cancer 

-Hepatobiliary cancer 

invade upper GI 

 

0 

 

8(16.7) 

 

0 

5(29.4) 

 

 

Reference 

 

1.00, N/A 

 

1.00, N/A 

1.00, N/A 

 

2 (22.2) 

 

7(18.9) 

 

0 

2 (20) 

 

 

Reference 

 

0.82, 

1.22[0.21,7.22] 

1.00,N/A 

0.91, 

1.14[0.13,10.39] 

Cancer stage  

-stage 1-3 

-stage 4 

 

5(20.8) 

8(12.9) 

 

0.36, 

1.78[0.52,6.10] 

 

1(5.3) 

19(22.7) 

 

0.13, 

5.29[0.63,44.71] 

Tumor size mean± SD), 

centimeters 

4.62± 

3.52 

0.21, 

0.87[0.71,1.08] 

7.01± 

4.28 

0.24, 

0.90[0.75,1.01] 
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Table 7 Univariable analysis of associated factors in patients with early and delayed 

rebleeding after HemosprayTM treatment (cont.) 

                   Outcomes 

 

Predicting factors      

Early rebleeding (N=13) Delayed rebleeding (N=11) 

N (%) p-value, 

OR[95%CI] 

N (%) p-value, 

OR[95%CI] 

Platelet < 100x109/L 

Platelet ≥ 100x109/L 

2(22.2) 

11 (14.3) 

0.53, 

1.71[0.31,9.35] 

0 

11(100) 

1.00, 

 N/A 

INR >1.3 

INR ≤1.3 

5(38.5) 

8 (11) 

0.02, 

5.08[1.33,19.33] 

0 

11(100) 

1.00,  

N/A 

Combination techniques 

vs. HemosprayTM 

monotherapy 

2(13.3) 0.83, 

0.84[0.17,4.25] 

0 1.00,  

N/A 

Amount of HemosprayTM 

<10 grams   

6(26.1) 0.09 

2.82,[0.84,9.55] 

1 (6.7) 0.23, 

3.68[0.43,31.47] 

Receiving definite 

hemostatic treatment 

-Yes 

-No 

 

 

7(13.5) 

6(17.6) 

 

 

0.60, 

0.73[0.22,2.38] 

 

 

4 (8.9) 

7(38.9) 

 

 

0.009, 

0.15[0.04,0.62] 

*INR; International normalized ratio, ECOG; Eastern Cooperative Oncology Group 

 

 



45 

 

Table 8 Univariable analysis of associated factors in patients with six-month survival 

after HemosprayTM treatment 

                   Outcomes 

 

Predicting factors      

Six-month survival (N=48) 

N (%) p-value, 

OR [95%CI] 

Male  35 (56.5) 0.58 

1.30[0.52,3.25] 

Age (mean± SD), years 66.63±13.29 0.28 

1.02[0.99,1.05] 

Comorbidity 

- None 

-without cancer 

 

-with other cancer  

 

17(58.6) 

25(65.8) 

 

6(28.6) 

 

Reference 

0.55 

1.37[0.50,3.68] 

0.04, 

0.28[0.09,0.94] 

ECOG  

-score 0-2 

-score 3-4 

 

42(91.1) 

7(16.3) 

 

<0.001, 

54.71 [14.26,194.88] 

Antiplatelet/Anticoagulant  

-Current use 

-No 

 

15(68.2) 

33(50) 

 

0.14, 

0.47[0.17,1.29] 
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Table 8 Univariable analysis of associated factors in patients with six-month survival 

after HemosprayTM treatment (cont.) 

                   Outcomes 

 

Predicting factors      

Six-month survival (N=48) 

N (%) p-value, 

OR [95%CI] 

Blatchford score ≥ 6 11(68.8) 0.21, 

0.48[0.15,1.52] 

Type of cancer 

-Distant metastasis to upper GI  

-Upper GI cancer 

 

-Lower GI cancer 

 

-Hepatobiliary cancer invade upper 

GI 

 

3(25) 

31(62) 

 

7(77.8) 

 

7(41.2) 

 

Reference 

0.03, 

4.90[1.18,20.37] 

0.02, 

10.50[1.36,81.05] 

0.37, 

2.10[0.41,10.61] 

Cancer stage  

-Stage 1-3  

-Stage 4 

 

21(87.5) 

27(42.2) 

 

<0.001, 

9.59[2.60,35.46] 

Tumor size (mean± SD), 

centimeters 

5.78 ± 3.43 0.98 

1.00[0.89,1.13] 
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Table 8 Univariable analysis of associated factors in patients with six-month survival 

after HemosprayTM treatment (cont.) 

                   Outcomes 

 

Predicting factors      

Six-month survival (N=48) 

N (%) p-value, 

OR [95%CI] 

Platelet < 100x109/L 

Platelet ≥ 100x109/L 

6(66.7) 

42(53.2) 

0.45, 

1.76[0.41,7.55] 

INR >1.3 

INR ≤1.3 

6(42.9) 

42(58.6) 

0.34, 

0.57[0.18,1.81] 

Combination techniques vs. 

HemosprayTM monotherapy 

8(53.3) 0.92,  

1.06[0.35,3.23] 

Amount of HemosprayTM <10 

grams   

14(60.9) 0.48,  

0.71[0.27,1.86] 

Receiving definite hemostatic Rx 

-Yes 

-No 

 

43(82.7) 

5(13.9) 

 

<0.001, 

29.62[9.04,97.06] 

*INR; International normalized ratio, ECOG; Eastern Cooperative Oncology Group 
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Table 9 Multivariable analysis by Cox-regression analysis of possible predictors of 

delayed rebleeding and six-month survival 

Predicting factors Delayed rebleeding Six-month survival 

p-value OR [95%CI] p-value HR [95%CI] 

≥ 2 cancers 0.42 2.04 [0.36,11.57] 0.35 1.43 [0.68,3.01] 

ECOG 0-2 0.51 2.30 [0.19,28.62] 0.13 0.37[0.10,1.32] 

Upper GI cancer - - 0.56 0.82[0.42,1.60] 

Lower GI cancer - - 0.06 0.22[0.04,1.11] 

Cancer stage 1-3 1.00 N/A 0.20 0.45[0.13,1.54] 

Receiving definite 

hemostatic Rx 

0.04 0.06 [0.01,0.84] 0.002 0.21[0.08,0.57] 

* ECOG; Eastern Cooperative Oncology Group 

 

 

 

 

 

 

 

 

 


