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Abstract
Acute gastrointestinal bleeding (AGIB) is a prevalent 
condition with significant influence on healthcare costs. 
Endoscopy is essential for the management of AGIB 
with a pivotal role in diagnosis, risk stratification and 
management. Recently, hemostatic powders have 
been added to our endoscopic armamentarium to treat 
gastrointestinal (GI) bleeding. These substances are 
intended to control active bleeding by delivering a pow-
dered product over the bleeding site that forms a solid 
matrix with a tamponade function. Local activation of 
platelet aggregation and coagulation cascade may be 
also boosted. There are currently three powders com-
mercially available: hemostatic agent TC-325 (Hemo-
spray®), EndoClot™ polysaccharide hemostatic system, 
and Ankaferd Bloodstopper®. Although the available ev-
idence is based on short series of cases and there is no 
randomized controlled trial yet, these powders seem to 
be effective in controlling GI bleeding from a variety of 
origins with a very favorable side effects profile. They 
can be used either as a primary therapy or a second-
line treatment, and they seem to be especially indi-

cated in cases of cancer-related bleeding and lesions 
with difficult access. In this review, we will comment on 
the mechanism of action, efficacy, safety and technical 
challenges of the use of powders in several clinical sce-
narios and we will try to define the main current indica-
tions of use and propose new lines of research in this 
area. 
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Core tip: Hemostatic powders are a new endoscopic 
therapeutic modality for gastrointestinal bleeding. 
Based on their characteristics and mechanism of ac-
tion, they may be very useful in controlling bleeding in 
some situations. In the last two years, a large number 
of studies, mainly short series of cases, have been pub-
lished on this topic but their role in the management al-
gorithm is not yet defined. In this review, we will com-
ment on the efficacy and safety of the use of powders 
in several clinical scenarios and we will try to define the 
main current indications of use and propose new lines 
of research in this area.
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INTRODUCTION
Acute gastrointestinal bleeding is a prevalent condition 
with significant influence on healthcare costs. The an-
nual rate of  hospitalizations from acute upper GI bleed-
ing (AUGIB) in the United States is around 160 hospital 

World J Gastrointest Pathophysiol  2014 August 15; 5(3): 284-292
ISSN 2150-5330 (online) 

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Online Submissions: http://www.wjgnet.com/esps/
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.4291/wjgp.v5.i3.284

August 15, 2014|Volume 5|Issue 3|WJGP|www.wjgnet.com 284



Bustamante-Balén M et al . Hemostatic powders for gastrointestinal bleeding

admissions per 100000 population[1], leading to approxi-
mately 300000 hospitalizations annually. Between 36% 
and 50% of  AUGIB episodes in most published series 
are due to non-variceal causes, mainly peptic ulcer[2,3]. 
Despite improvements in medical and endoscopic ther-
apy, mortality from AUGIB remains around 10%, with 
higher rates for variceal bleeding and malignancy[2]. On 
the other hand, severe acute lower GI bleeding (ALGIB), 
mainly caused by diverticular disease, vascular lesions 
and ischemic colitis, is an emerging cause of  hospital ad-
mission[4]. In one study, the ratio of  hospitalization rates 
between upper and lower GI complications decreased 
from 4.3 to 1.4 in 10 years[5].

Endoscopy plays a pivotal role in the management 
of  both types of  GI bleeding, allowing diagnosis, risk 
stratification and treatment[6-8]. Endoscopic hemostatic 
therapy is the basis of  treatment in patients with active 
bleeding or with endoscopic features that predict an 
increased risk of  further hemorrhage. However, endo-
scopic therapy in clinical practice has some drawbacks 
that limit its efficacy. For instance, despite being highly 
effective in achieving hemostasis in UAGIB, in 5%-10% 
of  patients this bleeding will not be initially controlled or 
they will experience a recurrence[9]. In patients with se-
vere acute bleeding and a difficult anatomy (e.g., posterior 
duodenal wall or the upper region of  the lesser gastric 
curvatures), endoscopic therapy can be challenging, of-
ten requiring a high level of  technical expertise. Finally, 
this life-threatening condition can also present outside 
normal working hours when a less skilled endoscopist is 
on call. Therefore, a simple and effective hemostatic tool 
might have a significant impact on endoscopic therapy 
efficacy of  AGIB. 

Recently, hemostatic powders have been added to our 
endoscopic armamentarium to treat GI bleeding. They 
are intended to control active bleeding by delivering a 
substance over the bleeding site using a catheter through 
the working channel of  the endoscope. Perhaps the 
main advantage of  this technology is that less precision 
is needed, allowing for treatment of  lesions with difficult 
access and refractory to standard therapy[10]. There are 
three hemostatic powders currently available for endo-
scopic usage (Table 1): hemostatic agent TC-325 (Hemo-
spray™), EndoClot™ polysaccharide hemostatic system 
(PHS), and Ankaferd Bloodstopper® (ABS). In this re-

view, we will describe the mechanism of  action, efficacy 
in different clinical scenarios, safety of  the hemostatic 
powders, and will comment on the possible role of  this 
tool in the endoscopic treatment of  GI bleeding.

MECHANISM OF ACTION
All three powders are designed to be applied through 
the working channel of  the endoscope over the bleeding 
area. Their components, in contact with moisture, form 
a stable mechanical barrier that covers the bleeding site, 
inducing hemostasis. Therefore, they should only be ap-
plied if  there is an active bleeding. Slight differences are 
found because of  their different chemical composition. 

HemosprayTM (TC-325)
TC-325 (Hemospray™, Cook Medical Inc, Winston-
Salem, NC, United States) is a proprietary inorganic 
powder containing no human or animal proteins, botani-
cals or allergens. It is neither absorbed nor metabolized, 
therefore it is considered metabolically inert and nontoxic 
(information provided by the manufacturer). The precise 
mechanism of  action is unknown but it is hypothesized 
that the powder, in contact with water, forms an adhesive 
covering that seals the tissue, producing a mechanical tam-
ponade (Table 1). In 24-72 h, this adherent coat sloughs 
off  into the lumen and is completely eliminated from the 
GI tract[11]. Water absorption also leads to concentration 
of  platelets and clotting factors with activation of  plate-
lets and the coagulation cascade[12]. The in vitro effects of  
TC-325 on standardized coagulation and platelet func-
tion have been studied, showing that both prothrombin 
time and activated partial thromboplastin are reduced in 
a dose-dependent way in the presence of  the powder[13]. 
These results suggest that Hemospray™ may facilitate lo-
cal hemostasis. 

EndoClot™ PHS
EndoClot™ PHS (EndoClot Plus Inc, Santa Clara, 
California, United States) is a starch-derived compound 
that consists of  biocompatible absorbable hemostatic 
polysaccharides. In contact with blood, it rapidly ab-
sorbs water, causing a high concentration of  platelets, 
red blood cells and coagulation proteins at the bleeding 
site, thus accelerating the physiological clotting cascade 
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Table 1  Hemostatic powders currently available

Name Composition Mechanism of action Regulatory clearance

Hemospray™ Mineral Absorption of water Approved in Europe and Canada1

Concentration of platelets and clotting factors Under evaluation in United States
Mechanical tamponade

EndoClot™ PHS Absorbable hemostatic polysaccharides Absorption of water Approved in Turkey, Europe, Ma-
laysia and AustraliaConcentration of platelets and clotting factors

Mechanical tamponade
Ankaferd® Blood Stopper Mixture of plants Encapsulated protein network that provides fo-

cal points for erythrocyte aggregation
Approved in Turkey

1For non-variceal upper gastrointestinal bleeding.



(Table 1). A gelled matrix is formed that adheres to and 
seals the bleeding tissue. This matrix is cleared from the 
bleeding site in a few hours or days[14]. When applied to 
skin wounds, it seems to improve healing by activating 
fibroblasts and transforming growth factor (TGF)-β1 
release[15], but this effect has not been studied in the GI 
mucosa.

ABS
This is a mixture of  plants, including Thymus vulgaris, 
Glycyrrhiza glabra, Vitis vinifera, Alpinia officinarum and 
Urtica dioica. In vitro and ultrastructural studies suggest 
that ABS rapidly forms an encapsulated protein network 
that provides focal points for erythrocyte and activated 
leukocyte aggregation (Table 1)[16,17]. This network stems 
from interactions between ABS and blood proteins, such 
as fibrinogen, inducing protein agglutination. Total pro-
tein, albumin and globulin levels also decrease in serum, 
probably via agglutination of  these molecules in the 
growing protein network. However, most coagulation 
factors are not affected by the addition of  ABS to fresh 
normal plasma or serum[18]. 

ABS also has functional properties, inhibiting fibri-
nolysis and some natural anticoagulant pathways via in-
teraction with the protein C anticoagulation pathway. On 
one hand, it enhances the expression of  plasminogen 
activator inhibitor 1 (PAI-1), one of  the major inhibi-
tors of  fibrinolysis, thus increasing clot stability. On the 
other hand, ABS has also been shown to down-regulate 
the endothelial cell protein C receptor (EPCR), a natural 
enhancer of  protein C activity, therefore taking part in 
inactivation of  factors Ⅴa and Ⅶa[19]. 

EVIDENCE SUPPORTING THE ROLE OF 
POWDERS IN ENDOSCOPIC HEMOSTA-
SIS
The evidence supporting the role of  powders in GI 
bleeding is of  moderate quality and based mainly on 
short series of  cases and retrospective studies without a 
control group. 

Hemospray™ (TC-325)
Animal models: This powder has been tested in animal 
models of  arterial gastrointestinal bleeding. Giday et 
al[10] performed a randomized controlled trial on 10 pigs 
allocated to treatment with TC-325 or sham after surgi-
cal creation of  an arterial bleeding from a gastroepiploic 
vessel opened up to the gastric lumen. The endpoint 
of  the study was the proportion of  animals in which 
hemostasis was achieved at 1 h. In the treatment group, 
acute hemostasis was achieved in the whole group with 
no rebleeding in the first 6 h compared to 0% of  ani-
mals in the sham group. Mean time to hemostasis was 
13.8 min. 

Ulcer bleeding: Sung et al[11] carried out a pilot study 

on the efficacy of  TC-325 as the primary hemostatic 
method in 20 patients with active peptic ulcer bleeding. 
Hemostasis was achieved in all but one (95%), a patient 
with a Forrest Ia ulcer who ultimately needed emboli-
zation to stop bleeding. Two patients met the criteria 
for rebleeding during follow-up, but no active bleeding 
was detected in the second-look endoscopy. However, 
it must be pointed out that most treated bleedings were 
moderate and the only patient with a high risk lesion had 
a worse outcome. 

Cancer-related GI bleeding: Conventional therapy in 
this kind of  bleeding has moderate success and high rates 
of  rebleeding. Chen et al[20] reported on a short series of  5 
patients with upper GI bleeding secondary to gastroduo-
denal tumors. The authors reported control of  bleeding 
in all cases with only one case of  rebleeding in a patient 
with disseminated intravascular coagulation. Leblanc et 
al[21] treated 5 patients with bleeding from GI neoplasms 
(2 esophageal, 2 gastric and 1 pancreatic) with TC-325. 
Successful hemostasis was achieved in all patients. Two 
patients showed recurrent bleeding, again successfully 
treated with TC-325. 

Patients on antithrombotic therapy: Hostel et al[22] 
evaluated 16 patients with upper GI bleeding treated with 
TC-325 either as a monotherapy or as salvage therapy. 
In 9 patients, the source of  bleeding was a peptic ulcer 
and in 2, a neoplasm. Eight patients were on antithrom-
botic therapy (ATT), including patients on antiplatelet 
agents, NSAIDs or VKA/heparin. Initial hemostasis was 
achieved in 5/8 patients on ATT and in all patients of  the 
non-ATT group (P = 0.2). The source of  bleeding was 
a spurting arterial vessel in two of  the three failures of  
TC-325 in patients of  the ATT group. Rates of  rebleed-
ing were similar in both groups (around 25%) and in most 
cases bleeding was retreated with TC-325.

Bleeding secondary to a therapeutic intervention: 
Leblanc et al[21] used TC-325 to control bleeding after 
a therapeutic endoscopic intervention in 13 patients (5 
esophageal EMR, 4 duodenal EMR, 2 ampullary resec-
tions and 1 biliary sphincterotomy). The powder achieved 
complete hemostasis in all patients, either as a first-line 
treatment or a rescue therapy, including 2 cases with 
spurting arterial vessels. There were no rebleedings. Very 
recently, TC-325 has been successfully applied to a severe 
bleeding after endoscopic ultrasound-guided pseudocyst 
drainage which had been refractory to adrenaline and 
fibrin glue injection[23], and in a case of  bleeding after a 
rectal submucosal endoscopic dissection[24].

Bleeding related to portal hypertension: TC-325 has 
been used in cases of  both esophageal and gastric variceal 
bleeding with good short-term results[25-27]. Smith et al[28] 
controlled acute bleeding from severe portal hypertensive 
gastropathy in 3 patients. However, it is only able to con-
trol the initial bleeding and cannot prevent further bleed-
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ings. 

Lower GI bleeding: TC-325 has also been used for 
lower GI bleeding[29] which is currently not a licensed 
use of  the powder. In the largest series published to 
date, 9 patients with lower GI bleeding were treated with 
TC-325, 4 of  them with post-polypectomy bleedings. 
Successful initial hemostasis was achieved in all patients, 
with 2 cases (22%) of  rebleeding[30]. Smith et al[28] treated 
one patient with a portal hypertensive colopathy with 
TC-325, achieving a decrease in transfusion require-
ments. Very recently, Kraft et al[31] described the use of  
TC-325 for the treatment of  a lower GI bleeding from 
diffuse colonic ulcers secondary to diclofenac. 

Larger case series: A multicenter European trial has 
been published on the use of  Hemospray™ in non-vari-
ceal upper GI bleeding[32]. In this trial, 63 patients with a 
variety of  indications, including ulcers, tumors and post-
therapeutic bleeding, were treated with Hemospray™ as 
either monotherapy or second-line therapy. Primary he-
mostasis was achieved in 85% of  patients when Hemo-
spray was used as monotherapy. Seven patients rebled by 
the 7th day, therefore 15 patients (27%) failed to achieve 
sustained hemostasis. The 3 patients who rebled from a 
peptic ulcer had a Forrest Ia lesion. Hemospray was used 
as a second-line therapy in 8 patients, with two early re-
bleedings.

Very recently, a case series from two Swiss hospi-
tals evaluated the performance of  Hemospray™ on 16 
patients with bleeding from different sources. In most 
cases, the powder was used as a rescue therapy with 
an initial hemostasis rate of  93%. Two patients rebled 
(12.5%), both presenting with oozing bleeding in the 
previous endoscopy[33]. 

EndoClot
There is only one publication in a peer reviewed journal 
reporting on EndoClot in control and prevention of  
EMR-related bleeding. EndoClot was applied to muco-
sal defects after resection of  181 lesions (82 patients) 
regardless of  if  there was immediate post-resection 
bleeding. Among them, 20 lesions in 18 patients had 
early bleeding (five of  them showing spurting bleed-
ing). Bleeding was controlled with a single round of  
spray in 18 lesions (90%) and two cases needed hot 
biopsy forceps applied to achieve hemostasis. Bleeding 
recurred in three of  these 18 patients but no therapy 
was needed. The authors concluded that EndoClot ef-
fectively achieves hemostasis in controlling and prevent-
ing EMR-related bleeding[34]. Two trials on the preven-
tion of  bleeding after endoscopic mucosal resection 
(NCT01496781 and NCT01735786) are ongoing but 
there are no data available yet[35,36]. Finally, there are some 
studies presented only in abstract form on short series 
of  patients with a variety of  bleeding lesions, reporting a 
success rate of  around 80%, including some with coagu-
lation disorders[37-39]. 

ABS
This agent has been approved in Turkey (Table 1) for 
clinical hemorrhages refractory to conventional hemo-
static measures. There are several reports on the mecha-
nism of  action and clinical efficacy of  ABS, almost all 
from the same Turkish groups.

Animal studies: Several authors have shown that ABS 
has a clinically meaningful hemostatic effect in rats and 
swine models with arterial sections, skin lacerations and 
liver puncture wounds, even if  they were treated with 
warfarin[40-43]. 

Peptic ulcer bleeding: ABS has shown efficacy in 
peptic ulcer bleeding in some reports with a very low 
number of  patients, including a child and a patient with 
thrombocytopenia[44,45]. 

Cancer-related GI bleeding: Several studies have as-
sessed ABS efficacy on malignant GI bleeding, showing 
a good performance[46,47]. Clinical observation suggests 
that the hemostatic effect of  ABS on malignant bleeding 
persists for a long time after its delivery. Some authors 
have suggested that this may be due to an inhibitory effect 
of  ABS on tumor angiogenesis. A decrease in microves-
sel density (MVD) in tumoral sections stained with CD34 
after treatment with Ankaferd has been described[48]. 

Other indications: Case reports on the treatment with 
ABS of  post-sphincterotomy bleeding[49], Mallory-Weiss 
syndrome[44,50] and gastric post-polypectomy bleeding[51] 
have been reported. Two reports on the use of  ABS to 
control esophageal variceal bleeding have also been pub-
lished[52,53]. 

Lower GI bleeding: ABS has been applied in patients 
with radiation proctitis, with transient control of  bleed-
ing, but with no effect on telangiectasias[54]. There are 
also anecdotal cases of  ABS use on post-polypectomy 
bleeding[50,51] and solitary rectal ulcer[55].

Larger case series: The most recent series on the use 
of  ABS to control upper GI bleeding included 27 pa-
tients with active non-variceal UGIB[56]. Bleeding lesions 
were not described. In one patient, bleeding ceased after 
spraying isotonic saline and in the other, 26 ABS was 
applied. Bleeding stopped in 19 cases (73%). In 6 of  the 
remaining 7 patients, ABS was sprayed again plus anoth-
er endoscopic hemostatic method (clip, injection, APC), 
achieving an adequate control in all cases. The overall 
rate of  rebleeding was 20%. Bleeding control with ABS 
was more difficult in patients with a coagulopathy or 
who were taking AAS. 

TECHNICAL ISSUES
Hemospray™
The Hemospray™ package includes a delivering device 
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with a powder syringe (20 g each), two catheters (7 and 
10 F, suitable for a working channel of  2.8 and 3.7 re-
spectively) and a CO2 cartridge (Figure 1). The latter is 
activated by turning a red knob placed at the base of  
the handle until it stops. Before inserting the catheter in 
the working channel of  the endoscope, blood must be 
removed as much as possible and the bleeding site must 
be identified. Then, air is flushed through the accessory 
channel and the catheter is slowly advanced through it 
until the catheter tip is visualized. Care must be taken in 
not placing the catheter directly in contact with blood or 
the mucosa to avoid occlusion. It is advisable to main-
tain a 1-2 cm distance from the bleeding site during the 
procedure. Then, after turning the red valve placed at the 
top of  the delivery device to the open position, TC-325 
is ready to be delivered by depressing the red trigger 
button in 1-2 s pulses. Following the manufacturer´s 
instructions, no more than 3 devices (60 g) should be 
applied per patient. However, some authors have used 
up to 7 syringes in one patient without any secondary ef-
fect[11]. 

In a large trial, 7 of  63 patients (11%) treated with 
Hemospray suffered technical-related complications[32]. 
There were 3 blockages of  the application catheter, 
2 cases of  the endoscope transiently adhering to the 
esophageal mucosa after use with the endoscope in ret-
roflexion, 1 occlusion of  the working channel of  the 
endoscope and 1 malfunction of  the CO2 cartridge. In 
spite of  this, most of  the examiners felt that Hemospray 
was easier to use than conventional hemostatic meth-
ods[32].

Special indications suppose some technical challeng-
es. Powder application is feasible with a duodenoscope, 
but caution must be taken with the use of  the elevator 
to prevent plication of  the catheter[21,57]. Hemospray can-
not be used to control bleeding during EMR or ESD 
because it would obscure the resection field. However, 
Hemospray can be used at the end of  the procedure if  
indicated. 

EndoClot
The EndoClot™ PHS consists of  a canister containing 
1, 2 or 3 g of  the powder, an air compressor that propels 
air down the catheter and a powder-gas mixing chamber 
attached to a delivery catheter that is introduced through 
the working channel of  the endoscope[14]. After spraying, 
the bleeding site must be observed for 5 min. If  bleed-
ing recurs, the powder can be reapplied[34].

ABS
ABS can be delivered through the working channel of  the 
endoscope by injecting 50-mL vials through a disposable 
catheter. Topical application of  ABS must completely 
cover the bleeding surface. Following the author´s recom-
mendations, a spray catheter or a wash pipe should be 
used. The amount of  powder to be applied is dependent 
on the extent of  bleeding. During administration of  
ABS, a local discoloration may be observed that together 
with the network formation may hamper the detection 
of  the bleeding point. Therefore, the application of  
ABS should be performed only after precise location of   
source of  bleeding. 

SAFETY
The main theoretical concerns of  using powders on an 
active bleeding site are local damage because of  foreign 
body reactions and systemic embolization because of  
the introduction of  particles into the blood stream. Em-
bolization is of  concern, especially in the case of  Hemo-
spray™ and Endoclot™ in which the powder is deliv-
ered by means of  a system of  positive outflow pressure. 
Another theoretical problem for the three powders may 
be bowel obstruction, caused by the formed matrix itself  
when it is sloughed off  from the gastrointestinal mucosa 
a few days after its application. These secondary effects 
have been more extensively studied for HemosprayTM, 
while there are very few available data about secondary 
effects of  Endoclot and Ankaferd. 

Preclinical studies
Studies with TC-325 carried out on animal models with 
open wounds showed endothelial and transmural dam-
age in transected vessels in pigs, along with small clots 
and powder residues in lungs[58]. However, these stud-
ies referred to external wounds and more severe vessel 
injuries than the standard vessel defect in a GI bleeding. 
In the animal study by Giday et al[10] on gastric arterial 
bleeding, necropsy of  the animals treated with TC-325 
showed no foreign body granuloma and no signs of  em-
bolization in brain or lungs. The same group, in a study 
designed to identify local and systemic secondary effects 
following endoscopic application of  TC-325, showed no 
local or regional particulate effects and no distance em-
bolic effects[59]. In similar studies using Ankaferd, these 
secondary effects have also not been described[42]. Bowel 
obstruction has not been described in animals[59].
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Clinical studies
There are no trials specifically designed to address sec-
ondary effects of  powders. However, a recent European 
multicenter study has shown no secondary effects when 
using TC-325 for a variety of  indications, including 
peptic ulcers, vascular lesions, malignancies and post-
therapeutic bleedings[32]. No secondary effects of  Ankaf-
erd and EndoClot have been described in the scarce 
literature available. Bowel obstruction has not been de-
scribed with TC-325, even when maximum doses were 
delivered[11]. Intestinal blockage seems to be rare with 
EndoClot because in most cases bleeding is controlled 
only with 3 g of  powder and starch particles are rapidly 
degraded in the GI tract.

Regarding Hemospray™, specific concerns have 
been raised for some indications. For instance, when 
treating bleeding from esophageal or gastric varices, 
thromboembolism may be an issue because particles 
might enter the vascular system. In fact, its use in this 
setting is contraindicated by the manufacturer. However, 
the Hemospray™ outflow pressure is less than the intra-
variceal pressure of  a bleeding varix when applied from 
a distance of  1-2 cm and no embolism has been shown 
in this indication[25,27]. In vitro coagulation time modifica-
tions caused by TC-325 do not seem to pose any clinical 
problem in cirrhotic patients[25]. A case of  biliary block-
age has been described when TC-325 was applied in a 
patient with post-sphincterotomy bleeding[57].

The application of  a pressure spray on the resection 
area after EMR could theoretically cause a perforation. 
However, no perforation was detected in a small se-
ries[21]. Only one case of  bowel perforation after treat-
ment of  a severe portal hypertensive gastropathy with 
TC-325  has been reported[28] but it was not clear if  the 
perforation was related to the procedure. Following the 
manufacturer´s instructions, Hemospray™ use is con-
traindicated in patients with suspected GI perforation or 
those at high risk of  perforation during the endoscopic 
procedure (information provided by the manufacturer). 
Some secondary effects of  TC-325 when applied in the 
large bowel have been described. A case of  abdominal 
cramps after each application of  Hemospray™ on a 
resection area in the rectum was described. This patient 
did not show any long-term secondary effect[22]. 

CONCLUSION
Randomized controlled trials comparing powders with 

standard endoscopic methods are not yet available, thus 
the current evidence must be considered as moderate at 
best. The precise role of  this technology in the thera-
peutic algorithm or GI bleeding is yet to be defined but 
from the present review some practical conclusions can 
be drawn. 

Topical hemostatic powders seem to be effective to 
control both upper and lower gastrointestinal bleeding 
from a variety of  sources. They can be used as a primary 
method or a second-line therapy and in combination 
with standard hemostatic methods. However, there is a 
substantial proportion of  patients who fail to achieve 
primary hemostasis, mainly Forrest Ia peptic ulcer bleed-
ings. In case of  a primary failure, an adjuvant conven-
tional endoscopic method can be applied after removing 
the adherent matrix with water flushing. There is some 
risk of  rebleeding in the first week after the initial hem-
orrhagic episode, probably because the mineral matrix 
sloughs off  from the mucosa after 24-72 h. A second-
look endoscopy may be appropriate in this subset of  
patients with special risk of  rebleeding. 

Perhaps the most specific indication for the use of  
powders in GI bleeding is hemorrhage from a neoplastic 
lesion, which may have several bleeding points. Powders 
may be very useful in this setting because, when applied, 
they cover a large area of  mucosa. Failure to achieve 
hemostasis with conventional methods is the other main 
indication for powders (Table 2). 

However, active research is needed to clarify grey ar-
eas, like secondary effects and long-term efficacy. Future 
areas of  research should be the development of  well-
designed randomized trials to assess efficacy of  pow-
ders vs conventional endoscopic treatment as a primary 
therapeutic option, paying special attention to safety 
issues. Possible outcomes would be rates of  rebleeding, 
need for adjuvant endoscopic therapy, and transfusion 
requirements. Sample size should be large enough to 
evaluate the efficacy of  powders in the management of  
high risk bleeding lesions (e.g., Forrest Ia). Rebleeding 
may be an underreported event in the literature; there-
fore, long-term efficacy must be addressed in the incom-
ing trials. Long-term secondary effects on GI mucosa 
should also be addressed. Finally, since many conven-
tional hemostatic methods are considerably cheaper, an 
economic analysis of  the use of  powders on GI bleeding 
should also be carried out. Larger trials, which may give 
response to some of  these answers, are eagerly awaited. 
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