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Bleeding after gastric endoscopic submucosal dissection (ESD)
remains problematic, especially in patients receiving anti‐
thrombotic therapy. Therefore, this study aimed to identify the
risk factors. In this retrospective study, patients (n = 1,207) who
underwent gastric ESD while receiving antithrombotic therapy
were enrolled at Osaka Medical and Pharmaceutical University
Hospital and 18 other referral hospitals in Japan. Risks of post-
ESD bleeding were calculated using multivariable logistic
regression. The dataset was divided into a derivation cohort and a
validation cohort. We created a prediction model using the
derivation cohort. The accuracy of the model was evaluated using
the validation cohort. Post-ESD bleeding occurred in 142 (11.8%)
participants. Multivariable analysis yielded an odds ratio of 2.33
for aspirin, 4.90 for P2Y12 receptor antagonist, 1.79 for cilostazol,
0.95 for other antithrombotic agents, 6.53 for warfarin, 5.65 for
dabigatran, 7.84 for apixaban, 10.45 for edoxaban, 6.02 for
rivaroxaban, and 1.46 for heparin bridging. The created prediction
model was called safe ESD management using the risk analysis
of post-bleeding in patients with antithrombotic therapy
(SAMURAI). This model had good predictability, with a C-statistic
of 0.77. In conclusion, use of the SAMURAI model will allow
proactive management of post-ESD bleeding risk in patients
receiving antithrombotic therapy.
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E ndoscopic submucosal dissection (ESD) is a widely used
procedure for treating early gastric cancers and gastric

adenomas.(1,2) One of the major complications of this procedure is
post-ESD bleeding. Previous studies have shown that post-ESD
bleeding occurred in 4.1% to 8.5% of patients who underwent
gastric ESD.(3–8) Furthermore, an increasing number of patients
received antithrombotic therapy for the treatment of ischemic
heart disease, cerebrovascular disease, arrhythmia, postoperative
valvular heart disease, and other arteriosclerotic diseases. There‐
fore, ESD is frequently performed in people receiving anti‐
thrombotic therapy. The Japan Gastroenterological Endoscopy
Society (JGES) guidelines for gastroenterological endoscopy in
patients undergoing antithrombotic therapy were published in
July 2012.(9) These guidelines discussed the dilemma that
although there is a risk of gastroenterological hemorrhage
associated with the continuation of antithrombotic therapy, its
discontinuation is associated with the risk of thromboembolism.(10)

Even when ESD is performed based on these guidelines, post-
ESD bleeding occurs more frequently in patients receiving anti‐
thrombotic therapy than in patients not receiving antithrombotic
therapy.(11) Despite numerous reports on the risk factors for
post-ESD bleeding, there is a lack of consensus regarding the
appropriate use of ESD for patients with antithrombotic therapy.
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Thus, this study aimed to identify the risk factors and create a
prediction model for post-ESD bleeding in patients receiving
antithrombotic therapy.

Many factors, including male sex, comorbidities, tumor
characteristics, tumor location, and ESD procedure time, have
been identified as high-risk factors for post-ESD bleeding. In
addition, antithrombotic therapies are considered important
risk factors.(5,11–15) Although certain models predict post-ESD
bleeding, most of the target cases in these models are patients
who are not receiving antithrombotic therapy.(16) We suspect
that the mechanism of post-ESD bleeding may be different with
and without antithrombotic therapy. Moreover, different anti‐
thrombotic agents can be used, such as anticoagulants and
antiplatelet agents, and risk factors for each therapy must be
evaluated and compared. Patients with antithrombotic therapy
made up 18.3% of all ESD cases.(10) Thus, it is difficult to enroll
sufficient number of patients receiving antithrombotic therapy
and undergoing ESD from a single center. Therefore, patients had
to be enrolled from numerous hospitals to create a prediction
model of post-ESD bleeding for patients receiving antithrombotic
therapy. Determining the risk of antithrombotic therapies and
accurately predicting the probability of post-ESD bleeding will
allow better preparation for the management of post-ESD
bleeding complications.

Methods

This study was conducted according to the guidelines of the
Declaration of Helsinki. The study was approved by the Ethics
Committee of Osaka Medical and Pharmaceutical University and
by the institutional review board of each participating institution
before the recruitment of patients. Informed consent for this
study was obtained in the form of opt-out on the website of each
participating hospital.

Data collection. Demographic and clinical data were
collected using the Research Electronic Data Capture manage‐
ment system. The institution’s collaborators entered the data
needed for this study from the medical records and endoscopy
and pathology reports.

Patients. We recruited patients who received antithrombotic
therapy and underwent gastric ESD at either Osaka Medical and
Pharmaceutical University Hospital or any of the other 18 other
referral hospitals in Japan between January 2013 and July 2018,
for participation in the study. Patients who had undergone
surgery with heavy bleeding or perforation during ESD were
excluded. Because this study enrolled patients who were using
antithrombotic agents, patients who did not receive anti‐
thrombotic agents during the preoperative period were excluded.
Patients who underwent ESD for multiple simultaneous lesions
were not recruited.

ESD procedure. ESD was performed according to the ESD
procedure criteria at all the participating institutions.(17) The ESD
procedure consisted of the following: marking around the lesion,
submucosal injection, mucosal incision outside the lesion mark,
submucosal dissection of the specimen after incision around
the lesion, collection of the specimen, and assessment for ESD
ulcer. For visible blood vessels at the base of the ulcer,
hemostasis may be performed prophylactically.(17)

Second-look endoscopy was defined as endoscopy scheduled
for wound confirmation of post-ESD ulcers on the day after
ESD. In this study, second-look endoscopy was performed in
most of institutions. After ESD, proton pump inhibitor (PPI) or
potassium-competitive acid blocker (PCAB) was administered to
all patients according to the discretion of the clinicians. Standard
doses of PPI and PCAB were administered.

Interruption and resumption of antithrombotic agents.
The interruption of antithrombotic agents before gastric ESD
is determined according to the guidelines of JGES,(9) which

are similar to the European and American guidelines: 3–5 days
for low-dose aspirin, 5–7 days for P2Y12 receptor antagonist
(P2Y12RA), 1 day for cilostazol and 1 day for other anti‐
thrombotic agents.(18,19) In addition, orally administered low-dose
aspirin and cilostazol can be continued in cases at high risk of
thromboembolism. In patients taking warfarin, if the prothrombin
time-international normalized ratio (PT-INR) was confirmed to
be <1.5 by blood sampling before ESD, patients continue to take
warfarin. Furthermore, the guidelines were revised in 2017 to
allow warfarin to be continued during ESD if the PT-INR is
below the effective range. Direct oral anticoagulants (DOACs)
were withdrawn only on the day of ESD. In patients taking these
drugs with a high risk of thromboembolism, heparin bridging is
acceptable when the above antithrombotic drugs are withdrawn
and should be discontinued at least 3 h before ESD and resumed
after confirming postoperative hemostasis. The guidelines
also recommend that dabigatran, apixaban, edoxaban, and
rivaroxaban should not be taken the day of ESD.

However, the prescribing physician commonly determines the
days of interruption for antithrombotic agents. For cases where
antithrombotic agents had been suspended for durations longer
than the period of drug action, the drugs were considered ineffec‐
tive at the time of ESD and were considered not to be taken.
Patients who only received antithrombotic agents with long-term
suspension were excluded from the analysis. Resumption of
antithrombotic agents was performed as soon as possible after
identifying the absence of bleeding using blood sampling or
endoscopy.

Post-ESD bleeding. Based on a previous report, post-ESD
bleeding was defined as hematemesis and/or melena or a >2 g/dl
decrease in hemoglobin value in the patient’s most recent
laboratory test, requiring an unscheduled esophagogastro‐
duodenoscopy, during which the bleeding was confirmed to be
from a post-ESD ulcer.(11,16,20) Preventive hemostasis of visible
vessels during second-look endoscopy was not regarded as post-
ESD bleeding. In this study, post-ESD bleeding was monitored
by esophagogastroduodenoscopy to check for scarring of the
ulcer, approximately 2 months after ESD.

Statistical analysis. Categorical variables are expressed as
percentages and numbers. Continuous variables are summarized
as medians and interquartile ranges. Categorical variables were
compared using χ2 tests; continuous variables were compared
using the Kruskal-Wallis test.

The patients were divided into a group with post-ESD bleeding
and a group without post-ESD bleeding to investigate the
potential risk factors associated with post-ESD bleeding. The
following variables were analyzed: age, sex, body mass index
(BMI), diabetes, hypertension, hemodialysis, tumor diameter,
tumor location, gastric atrophy, postoperative oral administration
of PPI or PCAB, use of gastroprotective agents, use of two or
more antiplatelet therapies, and taking both antiplatelet drug
and anticoagulant or DOAC. In addition, the incidence of
post-ESD bleeding in the aspirin- and cilostazol-using groups
was examined separately for continuation and withdrawal of
medication.

In the multivariable regression analysis, logistic regression
was performed considering post-ESD bleeding as an outcome,
using clinically important factors (e.g., age, sex, BMI, hemodial‐
ysis, tumor diameter, and taking both antiplatelet drug and anti‐
coagulant or DOAC) as explanatory variables. In the analysis,
age was used as a nonlinear factor with five knots. By incorpo‐
rating it into the analysis as a nonlinear factor, even if age and
risk do not have a simple proportional relationship, they can be
accurately reflected in the analysis results. Since the study was
carried out to evaluate preoperative risk factors, information such
as administration of PPI or PCAB and the results of pathological
examination were not included in the multivariable regression
analysis.
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The dataset was randomly divided into the derivation cohort
and validation cohort using the random numbers created in
the analysis software. The derivation and validation cohorts
consisted of 70% (n = 845) and 30% (n = 362) of the patients,
respectively. The ratio of this split is considered to be the best
ratio for prediction model creation and validation.(21)

A predictive model for post-ESD bleeding was created using
the derivation cohort. Factors required to predict post-ESD
bleeding rate were age, sex, BMI, hemodialysis, tumor diameter,
and presence or absence of each antithrombotic therapy.

The prediction accuracy of the model was evaluated by
receiver operating characteristic (ROC) analysis and the areas
under the curve (AUC).

Statistical analyses were performed using R ver. 4.0.2 (R
Foundation for Statistical Computing, Vienna, Austria). All
statistical tests were two-sided, and p<0.05 was considered
significant.

Results

We recruited 1,245 patients. Of these patients, 38 were eventu‐
ally excluded from this retrospective study because of either the
lack of information on postoperative bleeding (n = 2) or not
having used long-term antithrombotic therapy before ESD
(n = 36).

Study flow diagram and patient background. The
flowchart of patient enrolment is shown in Fig. 1. The clinical
characteristics of the 1,207 patients are summarized in Table 1.
The median age of the patients was 76.0 ± 5.0 years. Post-ESD
bleeding occurred in 142 (11.8%) patients. There were 5.6%
(68 cases) of patients on dialysis, and 21.0% (253 cases) of the
patients were taking two or more antiplatelet agents.

Details of the antithrombotic therapy are as follows: aspirin,
648 cases (of which 290 continued and 358 withdrew the
therapy); P2Y12RA, 185 cases; cilostazol, 144 cases (of which
40 cases continued and 104 withdrew the therapy); other
antiplatelet agents, 103 cases; warfarin, 228 cases; dabigatran, 34
cases; apixaban, 51 cases; edoxaban, 25 cases; rivaroxaban, 64
cases; and taking both antiplatelet drugs and anticoagulants or
DOAC, 162 cases. Oral anticoagulant therapy was replaced by
heparin in 180 cases. The median period of heparin bridging
before ESD was 5 days. The median units of heparin were 10,000
units per day.

Univariate analysis and multivariable analysis. In the
univariate analysis, young age, low BMI, hemodialysis, large
tumor diameter, and use of two or more antithrombotic agents
were significant risk factors for postoperative bleeding (Table 2).
In addition, no significant differences emerged in the study of
posterior bleeding in the groups where aspirin and cilostazol
were continued compared to when the therapies were withdrawn
(Table 2). The multivariable analysis adjusted using explanatory
variables (i.e., age, sex, BMI, use or non-use of hemodialysis,
tumor diameter, and taking both antiplatelet drug and anti‐
coagulants or DOAC) revealed the following odds for postopera‐
tive bleeding with regard to the different antithrombotic therapies
(Table 3): aspirin [odds ratio (OR), 2.23; 95% confidence interval
(CI), 1.19–4.57], P2Y12RA (OR, 4.90; 95% CI, 2.76–8.70),
cilostazol (OR, 1.79; 95% CI, 0.80–4.03), other antiplatelet
agents (OR, 0.95; 95% CI, 0.35–2.59), warfarin (OR, 6.53; 95%
CI, 2.29–18.62), dabigatran (OR, 5.65; 95% CI, 1.48–21.52),
apixaban (OR, 7.84; 95% CI, 2.67–23.01), edoxaban (OR, 10.45;
95% CI, 2.89–37.83), rivaroxaban (OR, 6.02; 95% CI, 2.04–
17.76), and heparin bridging (OR, 1.46; 95% CI, 0.72–2.97).

Prediction model creation and validation. The derivation
and validation cohorts consisted of 845 and 362 patients, respec‐
tively. The clinical characteristics of these datasets are summa‐
rized in Table 4. Factors such as post-ESD bleeding rate, age,
sex, BMI, comorbidities, tumor information, post-ESD medica‐
tion, and use of two or more antithrombotic therapies were
considered. No significant difference was found between the
clinical characteristics of the derivation and validation cohorts.

The prediction model was created using the derivation cohort.
Predictor variables were age, sex, BMI, use or non-use of
hemodialysis, tumor diameter, and each antithrombotic therapy.
This model can calculate the risk of post-ESD bleeding by
entering the predictor variables into a multivariate logistic
regression model. For aspirin and cilostazol, which were allowed
to continue, there was no significant difference between with‐
drawal and continuation, so the items for withdrawal and contin‐
uation were not separated. We named the prediction model – safe
ESD management using the risk analysis of post-bleeding in
patients with antithrombotic therapy) (SAMURAI) (https://
hakodokah.shinyapps.io/ESDpostbleed/). The AUC for the vali‐
dation cohort was 0.77 (0.70–0.84) for the SAMURAI model
(Fig. 2).

Patients with antithrombotic therapy who
underwent gastric ESD at Osaka Medical 
and Pharmaceutical University and 18 
referral hospitals between Jan. 2013 and 
Jul. 2018         n= 1,245

1,207 patients were enrolled
Post-ESD bleeding (+) n=142

(–) n=1,065

Excluded (38 patients):
1) Insufficient post-ESD bleeding data

(2 patients)
2) Interruption of all antithrombotic therapies

long term before ESD (36 patients)

Derivation cohort (n=845)
Post-ESD bleeding (+) n=104

(–) n=741

Validation cohort (n=362)
Post-ESD bleeding (+) n=38

(–) n=324

Fig. 1. Flowchart of the patients in this study.
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Table 1. Clinical characteristics of patients included in this study

Overall

Number 1,207
Post-ESD bleeding % (n) 11.8 (142)
Age [median (IQR)] 76.00 (71.00, 81.00)
Sex % (n) Male 82.2 (992)
BMI [median (IQR)] 22.89 (20.79, 25.22)
Diabetes % (n) 28.4 (343)
Hypertension % (n) 75.5 (911)
Hemodialysis % (n) 5.6 (68)
Tumor diameter [median (IQR)] 15.00 (10.00, 20.00)
Gastric area of the tumor % (n) Upper 17.8 (215)

Middle 41.1 (496)
Lower 41.1 (496)

Gastric atrophy % (n) Close type 18.5 (223)
Open type 81.5 (984)

Postoperative oral administration of PPI or PCAB % (n) PPI 68.0 (790)
PCAB 32.0 (372)

Use of gastroprotective agents % (n) 53.5 (646)
Use of two or more antithrombotic therapies % (n) 21.0 (253)
Antithrombotic therapy
Aspirin % (n) 53.7 (648)
Continue to take aspirin % (n) 24.0 (290)
P2Y12RA % (n) 15.3 (185)
Cilostazol % (n) 11.9 (144)
Continue to take cilostazol % (n) 0.03 (40)
Other antiplatelet agents % (n) 8.5 (103)
Warfarin % (n) 18.9 (228)
Dabigatran % (n) 2.8 (34)
Apixaban % (n) 4.2 (51)
Edoxaban % (n) 2.1 (25)
Rivaroxaban % (n) 5.3 (64)
Heparin bridging % (n) 14.9 (180)
Period of heparin bridging, days [median (IQR)] 5.00 (4.00, 7.00)
Units of heparin bridging, /day [median (IQR)] 10,000 (10,000, 15,000)
Taking antiplatelet drugs and anticoagulants (DOAC) % (n) 13.4 (162)

Table 2. Univariate analysis of risk factors for post-endoscopic submucosal dissection bleeding

Non-bleeding Bleeding p value

Number 1,065 142
Age [median (IQR)] 76.00 (71.00, 81.00) 74.00 (69.00, 79.75) 0.002
Sex % (n) Male 81.7 (870) 85.9 (122) 0.216
BMI [median (IQR)] 22.97 (20.92, 25.30) 22.39 (20.33, 24.52) 0.02
Diabetes % (n) 28.7 (306) 26.1 (37) 0.507
Hypertension % (n) 75.0 (799) 78.9 (112) 0.317
Hemodialysis % (n) 4.2 (45) 16.2 (23) <0.001
Tumor diameter [median (IQR)] 14.00 (10.00, 20.00) 15.00 (10.25, 25.00) 0.001
Gastric area of the tumor % (n) Upper 18.4 (196) 13.4 (19) 0.325

Middle 40.7 (433) 44.4 (63)
Lower 40.9 (436) 42.3 (60)

Gastric atrophy % (n) Close type 18.2 (194) 20.4 (29) 0.525
Open type 81.8 (871) 79.6 (113)

Postoperative oral administration of PPI or PCAB % (n) PPI 68.5 (701) 64.5 (89) 0.349
PCAB 31.5 (323) 35.5 (49)

Use of gastroprotective agents % (n) 53.3 (568) 54.9 (78) 0.72
Use of two or more antithrombotic therapies % (n) 19.0 (202) 35.9 (51) <0.001
Taking both antiplatelet drugs and anticoagulants or DOAC % (n) 7.1 (76) 16.9 (24) <0.001
Continue to take aspirin % (n) total number = 648 45.7 (265) 36.8 (25) 0.161
Continue to take cilostazol % (n) total number = 144 28.0 (37) 27.8 (3) 0.822
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Discussion

Post-ESD bleeding is one of the common complications in
patients receiving antithrombotic therapy, and it is important to
predict its occurrence accurately. The strength of this study is that
only patients receiving antithrombotic therapy were enrolled.
Moreover, the study enrolled patients from all over Japan and
was able to examine the risks of all 10 antithrombotic therapies
by multivariable analysis.

In this study, the overall post-ESD bleeding rate was 11.8%,
while in a previous study, the post-ESD bleeding rate with anti‐
thrombotic therapy was 23.3%.(11) The post-ESD bleeding rate
has been decreasing because of the improvements in the perfor‐
mance of the surgeon and the technology of the instruments used,
as well as the increasing proper use of JGES guidelines.(9)

In the univariate analysis, factors such as dialysis, large tumor
diameter, and use of multiple antithrombotic therapies were noted
as risk factors, although this fact has already been established by
previous reports.(5,11–15) In the treatment of hemorrhagic peptic
ulcers, suppressors of acid secretion such as PPIs promote ulcer
healing and reduce the risk of hemorrhage.(22,23) In addition, in the
treatment of post-ESD ulcers, combination therapy with PPI and

mucosal protective agents is reported to yield better healing rates
and similar postoperative bleeding rates to those with PPI
monotherapy.(11,24,25) In this study, we also examined this assump‐
tion; however, our results did not yield supporting evidence. In
clinical practice, it is assumed that there is no difference between
PPI monotherapy and combination therapy because the combina‐
tion of PPI and mucosal protective agent is often used for cases
that are likely to bleed after ESD.

Tumor location has also been reported to be a risk factor in a
previous report; however, it was not identified as a significant
risk factor in this study.(16) In this study, post-ESD bleeding was
more likely to occur in relatively young and lean patients;
however, this finding has not been reported in previous studies.
One possible cause is that the dosage of antithrombotic drugs is
often reduced in elderly patients in Japan because of the risk of
falling. In addition, patients who are thin or malnourished may
have a strong reaction to their regular dose of antithrombotic
drugs. Another new finding is that for aspirin and cilostazol,
there is no apparent significant difference between the continuing
and withdrawing the therapy.

The result of the multivariable analysis revealed the OR of
each antithrombotic therapy. This allowed a comparison of post-

Table 3. Multivariable analysis of post-endoscopic submucosal dissection bleeding for the risk assessment
of each antithrombotic therapy

Adjusted OR Lower 95% CI Upper 95% CI p value

Aspirin 2.23 1.19 4.57 0.014
P2Y12RA 4.9 2.76 8.7 <0.001
Cilostazol 1.79 0.8 4.03 0.156
Other antiplatelet agents 0.95 0.35 2.59 0.926
Warfarin 6.53 2.29 18.62 <0.001
Dabigatran 5.65 1.48 21.52 0.011
Apixaban 7.84 2.67 23.01 <0.001
Edoxaban 10.45 2.89 37.83 <0.001
Rivaroxaban 6.02 2.04 17.76 0.001
Heparin bridging 1.46 0.72 2.97 0.295

All variables were adjusted using age, sex, body mass index, hemodialysis, tumor diameter, and taking both
antiplatelet drug and anticoagulant or DOAC.

Table 4. Clinical characteristics of patients in the derivation and validation cohorts

Derivation cohort Validation cohort p value

Number 845 362
Post-ESD bleeding % (n) 12.3 (104) 10.5 (38) 0.371
Age [median (IQR)] 76.00 (70.00, 81.00) 76.00 (71.25, 81.00) 0.522
Sex % (n) Male 82.6 (698) 81.2 (294) 0.564
BMI [median (IQR)] 22.94 (20.87, 25.24) 22.80 (20.50, 25.18) 0.439
Diabetes % (n) 29.5 (249) 26.0 (94) 0.217
Hypertension % (n) 76.2 (644) 73.8 (267) 0.363
Hemodialysis % (n) 5.2 (44) 6.6 (24) 0.326
Tumor diameter [median (IQR)] 15.00 (10.00, 20.00) 13.00 (10.00, 20.75) 0.465
Gastric area of the tumor % (n) Upper 18.1 (153) 17.1 (62) 0.912

Middle 41.1 (347) 41.2 (149)
Lower 40.8 (345) 41.7 (151)

Gastric atrophy % (n) Close type 18.6 (157) 18.2 (66) 0.887
Open type 81.4 (688) 81.8 (296)

Postoperative oral administration of PPI or PCAB % (n) PPI 66.3 (538) 72.0 (252) 0.054
PCAB 33.7 (274) 28.0 (98)

Use of gastroprotective agents % (n) 53.7 (454) 53.0 (192) 0.836
Use of two or more antithrombotic therapies % (n) 20.2 (171) 22.9 (83) 0.293
Taking both antiplatelet drugs and anticoagulants or DOAC % (n) 7.5 (63) 10.2 (37) 0.11
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bleeding rates based on the type of antithrombotic therapy
received by the patient. To our knowledge, this study is the first
to evaluate the OR of each antithrombotic agent simultaneously.
Among the antiplatelet agents, P2Y12RA had the highest OR.
Replacing P2Y12RA with other appropriate antiplatelet agents
may lead to lower bleeding rates. The JGES guidelines suggest
changing P2Y12RA to aspirin and cilostazol before ESD; the
results of this study further validate this recommendation.(9)

However, in this study, warfarin and direct oral anticoagulants
had a higher OR than heparin bridging. When heparin bridging is
performed, 10,000–15,000 units per day is often administered,
and it is possible that the dose of heparin per body weight is
insufficient. In this respect, our result was different from
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AUC of SAMURAI model: 0.77 [0.7–0.84]

Fig. 2. Receiver operating characteristic (ROC) curves of the SAMURAI
(safe endoscopic submucosal dissection management using the risk
analysis of post-bleeding in patients with antithrombotic therapy)
model for the evaluation of predictive accuracy.

previous reports.(11,26,27)

The SAMURAI model succeeded in accurately calculating the
post-ESD bleeding rate for each patient using simple input vari‐
ables. One of the accuracy indicators, the AUC of the SAMURAI
model was 0.77. AUC ≥0.70 is typically considered sufficient to
make clinically useful predictions.(28) This prediction may be
informative in the post-ESD management of patients receiving
antithrombotic therapy. Specifically, in cases where there is a
high possibility of post-ESD bleeding, drug suspension or drug
reduction can be considered. In addition, the SAMURAI model
can be used to evaluate and stratify the risk of bleeding in future
research on prevention of post-ESD bleeding, and effective
measures to prevent post-ESD bleeding can be considered in
groups with each low and high bleeding rates.

As an example of using SAMURAI model, consider a 75-year-
old male, whose BMI is 25, and who takes warfarin and aspirin,
does not receive hemodialysis and heparin bridging, and has a
lesion with a maximum diameter of 10 mm. His post-bleeding
risk is calculated to be 10.8% (Fig. 3). This probability is in line
with clinical experience.

This study had several limitations. First, this study was retro‐
spective. Second, validation of the model using external data,
especially from other countries, has not been performed.
Although the handling of antithrombotic agents and gastric ESD
procedures are similar worldwide, it is necessary to evaluate how
accurately the SAMURAI model can be used internationally.

In summary, we created a prediction model (SAMURAI
model) for post-ESD bleeding in patients receiving anti‐
thrombotic therapy. We believe that this model will be a useful
tool to assess the risk of bleeding and help improve patient
outcomes in daily practice.
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