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Background/Aims: The safety of gastric endoscopic submucosal dissection (ESD) in users of a 
P2Y12 receptor antagonist (P2Y12RA) under current guidelines has not been verified.
Methods: Patients treated by gastric ESD at Okayama University Hospital between January 
2013 and December 2020 were registered. The postoperative bleeding rates of patients (group 
A) who did not receive any antithrombotic drugs; patients (group B) receiving aspirin or cilostazol 
monotherapy; and P2Y12RA users (group C) those on including monotherapy or dual antiplatelet 
therapy were compared. The risk factors for post-ESD bleeding were examined in a multivariate 
analysis of patient background, tumor factors, and antithrombotic drug management.
Results: Ultimately, 1,036 lesions (847 patients) were enrolled. The bleeding rates of group B 
and C were significantly higher than that of group A (p=0.012 and p<0.001, respectively), but 
there was no significant difference between group B and C (p=0.11). The postoperative bleeding 
rate was significantly higher in dual antiplatelet therapy than in P2Y12RA monotherapy (p=0.014). 
In multivariate analysis, tumor diameter ≥12 mm (odds ratio [OR], 4.30; 95% confidence interval 
[CI], 1.99 to 9.31), anticoagulant use (OR, 4.03; 95% CI, 1.64 to 9.86), and P2Y12RA use (OR, 
3.40; 95% CI, 1.07 to 10.70) were significant risk factors for postoperative bleeding.
Conclusions: P2Y12RA use is a risk factor for postoperative bleeding in patients who undergo 
ESD even if receiving drug management according to guidelines. Dual antiplatelet therapy car-
ries a higher risk of bleeding than monotherapy. (Gut Liver 2023;17:404-411)

Key Words: Fibrinolytic agents; Endoscopic submucosal resection; Postoperative hemorrhage; 
Purinergic P2Y receptor antagonists

INTRODUCTION

Endoscopic submucosal dissection (ESD) is a common-
ly used, effective treatment for early gastric neoplasms.1,2 
Nonetheless, postoperative bleeding is a frequent compli-
cation of ESD3,4 and occurs in 4% to 8% despite advances 
in endoscopic technology.5-7 Antithrombotic agents, such 
as aspirin, P2Y12 receptor antagonists (P2Y12RA, thieno-
pyridines), warfarin, and direct oral anticoagulants, are 
important risk factors for bleeding.8 In the aging popula-
tion, the proportion of gastric ESD patients taking anti-
thrombotic drugs is increasing, and antithrombotic drug 

management during ESD is being carefully considered. 
According to Japanese guidelines for endoscopy in patients 
taking antithrombotic drugs,9 aspirin and cilostazol can 
be continued when there is a high risk of thromboembo-
lism, whereas P2Y12RA should be interrupted or replaced 
with aspirin or cilostazol. Also, dual antiplatelet therapy 
(DAPT) should be changed to monotherapy with aspirin 
or cilostazol. However, this policy was based on reports 
that continued thienopyridine derivatives increased the 
risk of hemorrhagic complications after polypectomy of 
the colon;10 no data have supported this recommendation 
for gastric ESD.
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In this study, we evaluated the risk of bleeding after 
ESD in patients who were taking antithrombotic drugs or 
P2Y12RA agents according to current Japanese guidelines. 
For further evaluation, we adjusted these antithrombotic 
factors with others that are known to affect the postopera-
tive bleeding.

MATERIALS AND METHODS

1. Study design and patient populations
We conducted a single-center, retrospective, case-con-

trol study. Patients treated by gastric ESD at Okayama Uni-
versity Hospital (Okayama, Japan) between January 2013 
and December 2020 were registered. Patients and lesions 
were excluded if (1) final pathological results were other 
than gastric adenoma or carcinoma; (2) gastric perforation 
occurred; (3) patients’ antithrombotic drug management 
deviated from the current guidelines; and (4) cases had in-
sufficient clinical data. For each patient and lesion, clinical 
and demographic data were collected by referring to the 
endoscopy and pathology reports and the medical records. 
The study was conducted according to the guidelines of 
the Declaration of Helsinki. All patients provided written 
informed consent for the recommended procedure. The 
study protocol was approved by the Okayama University 
Hospital Ethics Committee in February 2022 (approval 
number: 2203-318).

2. ESD procedure and perioperative management
ESD was performed with electrosurgical devices (IT 

knife or IT knife 2 [KD-610L or KD-611L; Olympus, To-
kyo, Japan], a Dual knife [KD-650L; Olympus]), and an 
electrosurgical generator (VIO 300D; Erbe, Marietta, GA, 
USA). The choice of surgical procedure and devices was 
left to the discretion of each endoscopist. Closure of mu-
cosal defects after ESD was not performed in any cases. If 
there were no signs of perforation, second-look endoscopy 
was performed the day after the treatment in all patients. 
After second-look endoscopy, patients were allowed to 
drink water and take oral proton-pump inhibitors if no ad-
verse events, including bleeding, had occurred. Oral intake 
was resumed 2 days after treatment, and 7 days later, pa-
tients were discharged if third-look endoscopy revealed no 
problems, including bleeding. In all patients who did not 
have postoperative bleeding, antithrombotic drugs were 
resumed the day after endoscopic surgery. For patients in 
whom bleeding was confirmed, endoscopy was performed 
every day, and antithrombotic drugs were resumed after 
hemostasis was confirmed.

3. The definition of postoperative bleeding
We defined postoperative bleeding as any episode of 

overt hematemesis/hematochezia; a drop in hemoglobin of 
≥2 g/dL; or endoscopic hemostasis, angiographic emboli-
zation, or surgery and/or transfusion needed.11,12 All bleed-
ing was confirmed by emergent endoscopy from the time 
of the completion of ESD to 28 days after ESD. Preventive 
hemostasis of visible vessels without evidence of bleeding 
during second-look endoscopy was not regarded as post-
operative bleeding. Early bleeding was defined as bleeding 
within 48 hours after ESD, and late bleeding was defined as 
bleeding beyond 48 hours and after primary hemostasis on 
second-look endoscopy. 

4. The management of antithrombotic drugs and 
patient stratification
Antithrombotic drugs were managed according to 

the guidelines for gastroenterological endoscopy in anti-
thrombotic drug users by the Japan Gastroenterological 
Endoscopy Society;9 cases whose management deviated 
substantially from the guidelines were excluded. The deci-
sion to discontinue antithrombotic drugs was made after 
the prescribing doctor approved, especially in cases of high 
risk of thrombosis.

We stratified patients and lesions according to their 
antithrombotic medication status as (1) patients who 
were not taking any kind of antithrombotic drugs (control 
group); (2) patients receiving aspirin or cilostazol as mono-
therapy, which was continued during the perioperative 
period or was withdrawn for 3 to 5 days with low risk of 
thromboembolism; (3) P2Y12RA users, including mono-
therapy and DAPT that had been withdrawn or replaced 
with aspirin/cilostazol for 5 to 7 days before ESD; and (4) 
others, including anticoagulant drug users. Patients taking 
other antiplatelet agents, such as ethyl icosapentate, sar-
pogrelate hydrochloride, and prostaglandin E1 derivative, 
were excluded from (1) to (3). Data were also collected on 
the details of antithrombotic drugs and perioperative man-
agement for cases not applicable to (1) to (3).

5. Outcomes
To assess the risk of postoperative bleeding of P2Y12RA, 

the bleeding rate and the incidence of thromboembolism 
in group C (P2Y12RA users including monotherapy and 
DAPT) were compared with those in groups A (control) 
and B (aspirin or cilostazol monotherapy users). Further-
more, we subdivided group C into C1 (monotherapy) and 
C2 (DAPT) groups and compared their bleeding risk.

To extract factors related to postoperative bleeding, we 
analyzed patients and lesions based on age, sex, comor-
bidity (cardiovascular disease, diabetes mellitus, central 
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neurological disease, and chronic kidney disease with he-
modialysis), status of antithrombotic drugs (aspirin or ci-
lostazol, P2Y12RA, warfarin or direct oral anticoagulants), 
tumor depth, tumor diameter, grade of endoscopic gastric 
atrophy, and operator experience (expert, ≥100 cases of 
gastric ESD performed; trainee, <100 cases of gastric ESD 
performed).

6. Statistical analysis
Categorical variables were compared with the Pearson 

chi-square test or Fisher exact test. When more than two 
groups were compared, the Bonferroni correction was per-
formed. We performed a propensity score matching analy-
sis to adjust for significant differences in the confounding 
factors of age and sex in the baseline characteristics of the 
patients. A logistic regression analysis was performed to 
calculate odds ratio (OR) and 95% confidence interval (CI) 
and evaluate factors associated with post-ESD bleeding. All 
statistical tests were two-sided, and a p-value less than 0.05 
was considered statistically significant. Statistical analyses 
were performed with EZR (Saitama Medical Center, Jichi 
Medical University, Saitama, Japan), which is a graphical 
user interface for R (the R Foundation for Statistical Com-
puting, Vienna, Austria).

RESULTS

1. Study flow diagram and clinicopathological 
characteristics
The flowchart of enrolment of patients and lesions is 

shown in Fig. 1. One thousand and eighty-nine lesions 
(888 patients) were treated by ESD from January 2013 to 
December 2020. Fifty-three lesions were excluded, and 
1,036 lesions (847 patients) were enrolled. We divided all 
patients into four groups: control group (group A; 790 
lesions, 652 patients); aspirin or cilostazol monotherapy 
group (group B; 70 lesions, 50 patients); P2Y12RA group, 
including monotherapy and DAPT (group C; 34 lesions, 20 
patients); and others. In Table 1, we summarize the clini-
copathological features of lesions of each group. Compared 
with groups B and C, patients in group A were significantly 
younger at the time of treatment, and the proportion of 
men was lower (p<0.001 and p=0.015, respectively). The 
prevalence of comorbidity (cardiovascular disease, diabetes 
mellitus, and central neurological disease) were signifi-
cantly more frequent among patients in groups B and C 
than in group A (control) patients.

2. Postoperative bleeding rate among various groups
Fig. 2 shows the postoperative bleeding rate in each 

group. The rates were group A (2.4%, 19/790), group B 
(8.6%, 6/70), and group C (20.6%, 7/34). The bleeding 
rates of groups B and C were significantly higher than that 
of group A (p=0.012 and p<0.001, respectively), but there 
was no significant difference between groups B and C 
(p=0.11). In group A, most of the postoperative bleeding 
was late bleeding (early/late=3/16), but early bleeding was 
predominant in groups B and C (early/late=5/1 and 4/3, 
respectively).

We also compared the bleeding rate between group C1 
and group C2 (Table 2, Fig. 3). The postoperative bleeding 

1,089 Lesions (888 patients) were treated by
ESD from January 2013 to December 2020

1,036 Lesions (847 patients) were enrolled

Excluded (53 lesions)
Other than gastric adenoma or cancer (n=20)
Perforation (n=13)
Drug management outside the guidelines (n=11)
Insufficient clinical data (n=9)

Control group
(790 lesions, 652 patients)

ASA mono
(70 lesions, 50 patients)

P2Y12RA
mono or DAPT

(34 lesions, 20 patients)

Others
(142 lesions, 125 patients)

Fig. 1.Fig. 1. Flowchart of the study.
ESD, endoscopic submucosal dissection; ASA, aspirin; P2Y12RA, P2Y12 receptor antagonist; DAPT, dual antiplatelet therapy.
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rate was significantly higher in group C2 than in group C1 
(p=0.014).

3. Propensity score matching analysis
To adjust as much as possible for the patient back-

ground between groups A, B, and C, we used propensity 
score matching analysis. Regarding the rate of comor-
bidities, it was difficult to adjust between groups because 
most patients with a history of thrombosis were taking 
antithrombotic drugs. Therefore, we adjusted for age and 
sex between group A versus group B, and group A versus 
group C. Regarding groups B and C, there was no differ-
ence in patient background in age and sex. After matching, 

Table 1.Table 1. Clinicopathological Characteristics of Lesions in Groups A, B, and C

Characteristics Group A Group B Group C p-value

Lesions 790 70 34* -
Age, yr 77.0±8.8 77.0±6.2 76.0±5.5 <0.001
Sex, male/female 587/203 61/9 28/6 0.015
Comorbidity
    Cardiovascular disease 12 (1.5) 37 (52.9) 16 (47.1) <0.001
    Diabetes mellitus 122 (15.4) 16 (22.9) 14 (41.2) <0.001
    Central neurological disease 5 (0.6) 13 (1.9) 15 (44.1) <0.001
    CKD with hemodialysis 5 (0.6) 0 0 1.000
Tumor depth
    Mucosa 661 (83.7) 56 (80.0) 27 (79.4) 0.570
    Submucosa or deeper 129 (16.3) 14 (20.0) 7 (20.6) -
Tumor diameter, mm 15.4±11.9 15.6±11.8 17.9±10.6 0.490
Bleeding 19 (2.4) 6 (8.6) 7 (20.6) <0.001

Data are presented as mean±SD or number (%).
Group A, control; Group B, aspirin or cilostazol monotherapy users; Group C, P2Y12 receptor antagonist users including monotherapy (C1) and 
dual antiplatelet therapy (C2); CKD, chronic kidney disease.
*Group C1 (n=24) and group C2 (n=10).

30

25

20

15

10

5

Group C

B
le

e
d
in

g
ra

te
(%

)

0
Group BGroup A

Early bleeding
Late bleeding

2.0
0.40.4

7.27.2

1.4

11.811.8

8.8

2.4

(19/790)

8.6

(6/70)

20.6

(7/34)

p=0.012

p=0.11

p<0.001

Fig. 2.Fig. 2. Postoperative bleeding rates in groups A, B, and C.
Group A, control; Group B, aspirin or cilostazol monotherapy users; 
Group C, P2Y12 receptor antagonist users including monotherapy (C1) 
and dual antiplatelet therapy (C2).

Table 2.Table 2. Clinicopathological Characteristics of Lesions in Groups C1 
and C2

Characteristics Group C1 Group C2 p-value

No. of lesions 24 10 -
Age, yr 76.0±5.5 75.0±6.0 0.1
Sex, male/female 20/4 8/2 1.000
Comorbidity
    Cardiovascular disease 6 (25) 10 (100) <0.001
    Diabetes mellitus 10 (42) 4 (40) 1.000
    Central neurological disease 14 (58) 1 (10) 0.02
    CKD with hemodialysis 0 0 -
Tumor depth
    Mucosa 18 (75) 9 (90) 0.64
    Submucosa or deeper 6 (25) 1 (10) -
Tumor diameter, mm 15.5±8.6 13.5±14.6 0.38
Bleeding 2 (8) 5 (50) 0.014

Data are presented as mean±SD or number (%).
Group C1, P2Y12 receptor antagonist users including monotherapy; 
Group C2, P2Y12 receptor antagonist users including dual antiplatelet 
therapy; CKD, chronic kidney disease.100
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Group C1, P2Y12 receptor antagonist users including monotherapy; 
Group C2, P2Y12 receptor antagonist users including dual antiplatelet 
therapy.
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Table 3.Table 3. Clinicopathological Characteristics of Lesions in Group A vs Group B, and Group A vs Group C (after Propensity Score Matching)

Characteristics Group A Group B p-value Group A Group C p-value

No. of lesions 69 69 - 34 34* -
Age, yr 76.0±5.6 77.0±6.0 0.77 77.0±6.8 76.0±5.8 0.62
Sex, male/female 62/7 60/9 0.79 26/8 28/6 0.77
Comorbidity
    Cardiovascular disease 0 36 (52.2) <0.001 0 16 (47.1) <0.001
    Diabetes mellitus 11 (15.9) 15 (21.7) 0.39 3 (8.8) 14 (41.2) 0.002
    Central neurological disease 1 (1.4) 13 (18.8) <0.001 0 15 (44.1) <0.001
    CKD with hemodialysis 0 0 - 0 0 -
Tumor depth
    Mucosa 61 (88.4) 55 (79.7) 0.28 29 (85.3) 27 (79.4) 0.53
    Submucosa or deeper 8 (11.6) 14 (20.3) - 5 (14.7) 7 (20.6) -
Tumor diameter, mm 15.4±11.2 15.6±11.8 0.94 16.3±10.8 17.9±10.6 0.55
Bleeding 0 6 (8.7) 0.012 0 7 (20.6) 0.005

Data are presented as mean±SD or number (%).
Group A, control; Group B, aspirin or cilostazol monotherapy users; Group C, P2Y12 receptor antagonist users including monotherapy (C1) and 
dual antiplatelet therapy (C2); CKD, chronic kidney disease.
*Group C1 (n=24) and group C2 (n=10).

Table 4.Table 4. Clinicopathological Characteristics of Lesions in the Postoperative Bleeding Group and the No Bleeding Group

Characteristics Total Bleeding No bleeding p-value
No. of lesions 1,036 46 990 -
Age, yr 73.0±8.7 73.5±9.1 73.0±8.7 0.881
Sex, male/female 786/250 35/11 751/239 1.000
Comorbidity
    Cardiovascular disease 83 (8.0) 13 (28.3) 70 (7.1) <0.001
    Diabetes mellitus 184 (17.8) 12 (26.1) 172 (17.4) 0.164
    Central neurological disease 61 (5.9) 6 (13.0) 55 (5.6) 0.048
    CKD with hemodialysis 9 (0.9)   0 9 (0.9) 1.000
Tumor depth
    Mucosa 873 (84.3) 38 (82.6) 835 (84.3) 0.682
    Submucosa or deeper 163 (15.7) 8 (17.4) 155 (15.7) -
Tumor diameter, mm 12.0±11.9 19.0±16.6 12.0±11.5 <0.001
Endoscopic gastric atrophy (-) 35 (3.4) 1 (2.2) 34 (3.4) 1.000
Operator experiences
    Expert 764 40 724 <0.039
    Trainee 272   6 266 -
Antithrombotic drugs
    A, control* 790 (76.3) 19 (41.3) 751 (75.9) <0.001
    B, aspirin mono* 70 (6.8) 6 (13.0) 64 (6.5) 0.12
    C, P2Y12RA mono or DAPT* 34 (2.3) 7 (15.2) 27 (2.7) <0.001
        C1, P2Y12RA mono   24   2   22
        C2, P2Y12RA DAPT   10   5     5
    Aspirin or CSZ continued† 73 (7.0) 8 (17.4) 65 (6.6) 0.012
    Warfarin or DOAC* 75 (7.2) 11 (23.9) 64 (6.5) <0.001
        Warfarin or DOAC, mono   56   9   47
        Warfarin or DOAC+APA   13   2   11
Multiple antithrombotic drugs* 23 (2.2) 7 (15.2) 16 (1.6) <0.001

Data are presented as mean±SD or number (%).
CKD, chronic kidney disease; P2Y12RA, P2Y12 receptor antagonist; DAPT, dual antiplatelet therapy; CSZ, cilostazol; DOAC, direct oral anticoagu-
lants; APA, antiplatelet agent.
*The number of patients who meet each condition before endoscopic treatment. The condition on the day of treatment does not matter; †The num-
ber of patients who meet the conditions during the perioperative period, including the day of treatment.
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69 patients and 34 patients were included in comparison of 
group A versus group B, and group A versus group C, re-
spectively (Table 3). Bleeding rates remained significantly 
higher in groups B and C than that in group A (p=0.012 
and p=0.005, respectively).

4. Risk factors for postoperative bleeding
Table 4 shows the clinicopathological characteristics 

of the lesions divided into the bleeding group and the no 
bleeding group. In univariate analysis, there were signifi-
cantly higher proportions of patients with cardiovascular 
disease and central neurological disease in the bleeding 
group. Tumor diameters of lesions were significantly larger 
in the bleeding group than in the no bleeding group. Re-
garding the status of antithrombotic drug usage, patients 
who had bleeding had a significantly lower rate of no drug 
use (group A) but higher rates of P2Y12RA monotherapy 
or DAPT use (group C). Furthermore, the rate of anticoag-
ulant users and the proportion of patients who continued 
aspirin or cilostazol during the perioperative period were 
also higher in the bleeding group.

We also evaluated variables with clinical significance by 
multivariate logistic regression analyses (Table 5). Tumor 
diameter ≥12 mm (OR, 4.30; 95% CI, 1.99 to 9.31) was a 
significant risk factor for postoperative bleeding. Continu-
ation of aspirin or cilostazol was not significantly associ-
ated with a risk of postoperative bleeding (OR, 1.53; 95% 
CI, 0.49 to 4.72), but P2Y12RA use (OR, 3.40; 95% CI, 1.07 
to 10.7) and anticoagulant use (OR, 4.03; 95% CI, 1.64 to 
9.86) were significant risk factors. Multiple antithrombotic 
drug use was not a risk factor for bleeding in multivariate 
analysis.

5. Adverse events
None of the patients developed thromboembolism dur-

ing the perioperative period. All cases of postoperative 
bleeding were treated with endoscopic hemostasis, and no 
additional treatment such as interventional radiology or 
surgery was required.

DISCUSSION

In this retrospective study, P2Y12RA use was an inde-
pendent risk factor of postoperative bleeding, even under 
management according to the current Japanese guidelines. 
In contrast, continued aspirin or cilostazol was not a risk 
factor, a finding in agreement with reports13-15 and possible 
consensus on this issue. For P2Y12RA, on the other hand, 
several studies have suggested that it has a lower risk of 
bleeding than does low-dose aspirin,16,17 but there is cur-
rently no evidence that it is safer in bleeding control than 
aspirin alone, and the risk assessment of its postoperative 
bleeding differs depending on the reports.16-19 Those re-
ports are of retrospective studies with a limited number 
of patients, which may reflect the difficulty in collecting 
P2Y12RA users, unlike those using aspirin. In addition, 
these studies include cases accrued both before and after 
the current guidelines, while the present study examined 
only cases treated under the guidelines.

In the present study, the overall postoperative bleeding 
rate was 4.4%; 8.6% in aspirin or cilostazol monotherapy 
and 8.3% in P2Y12RA monotherapy. These results are 
not much different from previous results.3,16,17 The pres-
ent study did not find that multiple antithrombotic drug 
use, including DAPT, was a significant risk of postopera-
tive bleeding, whereas several studies have reported that 
multiple drug use is a significant risk of bleeding.15,16 The 
reason for the different results in our study from previous 
reports could be the fewer cases of multiple drug use (n=23) 
than of single-use aspirin or P2Y12RA in our study. How-
ever, it is noteworthy that DAPT had a significantly higher 
bleeding rate than did aspirin and P2Y12RA, even with 
antithrombotic drug management according to the guide-
lines. In multiple drug cases, switching to monotherapy as 
much as possible before endoscopic intervention should be 
considered, but further studies are required to determine 
whether treatment with continuous P2Y12RA therapy is 
acceptable.

Recently, to reduce the risk of gastrointestinal and intra-
cranial hemorrhage associated with low-dose aspirin and 
to maintain the effect of suppressing the risk of thrombotic 
events, treatment with continued P2Y12RA instead of 
aspirin after DAPT is being investigated in the field of car-

Table 5.Table 5. Multivariate Analysis to Detect the Post-Endoscopic Submu-
cosal Dissection Bleeding Risk Factors

OR (95% CI) p-value

Comorbidity
    Cardiovascular disease 2.48 (0.96–6.37) 0.06
    Diabetes mellitus 0.98 (0.45–2.12) 0.95
    Central neurological disease 1.71 (0.59–4.94) 0.32
Tumor diameter ≥12 mm 4.30 (1.99–9.31) <0.001
Operator experiences (expert) 1.54 (0.70–3.39) 0.29
Aspirin or CSZ continued 1.53 (0.49–4.72) 0.46
P2Y12RA use 3.40 (1.07–10.70) 0.038
Warfarin or DOAC use 4.03 (1.64–9.86) 0.002
Multiple antithrombotic drugs 1.67 (0.42–6.66) 0.47

OR, odds ratio; CI, confidence interval; CSZ, cilostazol; P2Y12RA, 
P2Y12 receptor antagonist; DOAC, direct oral anticoagulant.
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diology.20,21 The latest guidelines of the Japanese Circula-
tion Society also recommend P2Y12RA rather than aspirin 
as the single drug when switching from DAPT in acute 
coronary syndrome patients.22 Based on this background, 
the proportion of people taking P2Y12RA may increase in 
the future, and the risk of bleeding from taking P2Y12RA 
needs to be evaluated more carefully.

This study has limitations. First, it is a single-center, 
retrospective study, and the number of patients taking 
each antithrombotic drug was not sufficient to permit 
individual comparisons. Also, the number of cases could 
be too small to allow assessment the risk of developing 
thromboembolism. It has been reported that the risk of 
thrombosis due to antithrombotic drug cessation associ-
ated with endoscopic treatment is about 1%.17 Throm-
boembolism can have fatal consequences and should be 
carefully assessed for risk and benefit when withdrawing 
antithrombotic therapy. Although there were no cases of 
thromboembolism in this study, careful investigation of the 
balance between bleeding and thrombosis in a larger series 
is needed. Second, in instances when endoscopic follow-up 
is performed at another hospital after ESD, the occurrence 
of postoperative bleeding and thromboembolism may not 
be accurately recorded.

In conclusion, P2Y12RA, along with larger specimen 
size and anticoagulant therapy, were significant risk factors 
for postoperative bleeding after gastric ESD even under 
the current guidelines for endoscopy in patients using anti-
thrombotic drugs. P2Y12RA use needs perioperative man-
agement as an increased risk of bleeding. DAPT carries a 
higher risk of bleeding than mono therapy. The number 
of users of these drugs is expected to increase in the future 
according to the recommendations in the field of cardiol-
ogy, and further investigations in prospective studies of 
this effect on ESD are needed.
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