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Background

• ESD - Standard treatment for intramucosal EGC

• Delayed bleeding after ESD - approximately 4-9%

• Aging population - more EGC patients on antiplatelet tx undergoing ESD

• Rationale for continuing LDA
> bleeding during/after ESD - usually controllable, rarely fatal
> thrombotic stroke - lifelong disability or death

• several observational studies & meta-analysis:non-significant increase in 
delayed bleeding with continued LDA
> mostly retrospective, small sample, heterogenous timing of interruption



Guidelines for LDA

Guideline Year Recommendation

ASGE (US) 2016 Continue LDA regardless of thrombotic risk

BSG / ESGE (UK/Europe) 2021 Continue LDA regardless of thrombotic risk

JGES (Japan) 2012 High risk: continue / Low risk: discontinue 3-5 days before ESD

APAGE / APSDE (Asia) 2018 Discontinue regardless of thrombotic risk

→ Management of LDA in low thrombotic risk patients is still controversial



Hypothesis

• If any increase in ESD-related bleeding with LDA continuation remains within a 
acceptable limits, patients may benefit from maintained antithrombotic effect



Method

Item Description

Design Multicenter, randomized, open-label, noninferiority trial

Setting 67 Japanese institutions

Enrollment June 2014 – March 2020

Randomization 1:1, minimization method 

Stratification Institution, lesion location (antrum/corpus), size (≤2 / >2 cm), UL0/UL1

Blinding None (neither endoscopists nor patients)

Amendment (2016.7) Allowed non-thienopyridine antiplatelets (e.g., cilostazol, EPA)



Inclusion criteria

• Gastric adenoma or cT1a EGC within endoscopic resection indication
– Differentiated, ≤2 cm, UL0 / >2 cm, UL0 / ≤3 cm, UL1

– Undifferentiated, ≤2 cm, UL0

• Single lesion 

• Coninuous LDA intake(81-100mg)

• Age ≥20 years, ECOG PS 0-2

• Lab

- Hb ≥9 g/dL

- Plt ≥100,000/mm³

- AST/ALT ≤100 IU/L

- Cr ≤2.0 mg/dL

- PT-INR ≤1.5

• Approval from prescribing physician for temporary aspirin discontinuation



Exclusion criteria

• High thromboembolic risk (JGES 기준)
- within 2 months after coronary BMS /  12 month after DES
- within 2 months after carotid endarterectomy or stenting
- Ischemic stroke/TIA with >50% major intracranial stenosis, recent ischemic stroke/TIA
- obstructive PAD ≥ Fontane grade 3, high risk on carotid US or MRA

• Continous thienopyridine, anticoagulant, systemic steroid, NSAID

• Residual/recurrent lesion after previous endoscopic resection

• Prior epigastric radiotherpay

• simultaneous esophageal/duodenal endoscopic treatment, other UGI treatment within 28 days

• etc: pregnancy & Lactation, Psychiatric disorder, Active infection, Poorly controlled HTN 



Intervention

Discontinuation Continuation

LDA
Withhold from day −5 
to day +3

Daily throughout

PPI
Lansoprazole 30 mg fr
om day −1, for 56 day
s

Same

• 2nd look endoscopic on post-ESD day 1
• Follow up endoscopy at 8 ± 1 weeks



Endoscopic procedure

• JGES-asccociated endoscopists or supervised trainees

• Device & injection soluion(± epinephrine) - operator

• All exposed vessels in the post-ESD ulcer base cauterized with hemostatic 
forceps

• No additional prophylaxis(no endoscopic closure, no gel)

• Second look endoscopy the next day 
- hemostasis if active bleeding, NBVV or adherent clot
- second look endoscopy findings not countd as ESD-related bleeding

• Emergency endoscopy when post-ESD bleeding clinically suspected



Primary End points

• ESD-related major bleeding 
= massive intraprocedural bleeding + post-ESD bleeding

• Massive intraprocedural bleeding Bleeding during ESD requiring transfusion, surgery, or Interventional radiology

• Post-ESD bleeding (within 28 days)
(1) clinical signs (hematemesis, melena, SBP ≤100 mmHg or PR ≥100) AND 
(2) endoscopic intragastric blood retention or active bleeding from the ulcer



Secondary end points



Statistical methods

Parameter Setting

Expected bleeding rate 5% in both groups (under PPI)

Noninferiority margin Absolute risk difference 5%

α / β 0.05  / 0.20

Sample size 280 

Primary analysis m-ITT; noninferiority if upper limit of 2-sided 90% CI ≤ 5%

Sensitivity analysis Per-protocol (PP)

Time-to-event Kaplan-Meier, log-rank test

Subgroups Age, vascular disease history, H. pylori, lesion size, SLE treatment



포함 대상 무작위 배정 사전 정의된 최소 충족자 프로토콜을 위반없이 완수한 자

분석 군 배정된 군 기준 실제 받은 치료 기준

의미 실제 임상 적용시 효과(effctiveness) 프로토콜대로 했을 때 효과(efficacy)



Results

Discont

inuation

Cont

inuation

Enrolled 280 280

m-ITT 276 275

ESD 273 270

PP 257 255

Mj bleeding 21 28



• mean 75 yrs old

• male 78.4%

• LDA indication
CAD 209
CVD 157
PAD 25

• mean tumor size 
15mm

• Smoking
18% vs. 11%



Results - primary endpoints

‣ Noninferiority NOT demonstrated

Discontinuation (n=276) Continuation (n=275)

ESD-related major bleeding, n (%) 21 (7.6) 28 (10)

95% CI 4.8–11 6.9–14

Massive intraprocedural 0 0

Post-ESD bleeding 21 28

Analysis Risk difference 90% CI 95% CI P (noninferiority)

m-ITT 2.5% −1.5 to 6.6 −2.3 to 7.4 0.157

PP 4.4% – −0.5 to 9.5 0.400

2.5% <

상한 5.0 이상



Results - primary endpoints 

Risk difference

m-ITT upper limit
: 6.6%

PP
: 4.4% 

0 in CI interval in both analysis
>> Not significantly worse



Results - cumulative incidence of major bleeding

• Separate from post-ESD day 6

• Difference most marked in day 6 & 
13

• Separation more in PP analysis
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Results 

• No thromboembolic event in discontinuation

• Case 2
bleeding → surgery → stroke - bleeding itselft may lead to thrombotic harm



Results - subgroup analysis

‣ No significant difference in any subgroup



Discussion

• Noninferiorty not shown; 
small difference(2.5%) > margin is too strict

• Prior study
- retrospective, selection bias

• Bleeding gap at 6-13 day ≒ plt lifespan 7-10 days
→ may longer interruption (7-10 days) need



Strengths

• First large multicenter RCT

• Hard end point - clinical & endoscopic bleeding

• Standardized ESD, PPI, SLE protocol

• m-ITT & PP analysis 



Limitations

 Hard end point

 still meaningful

 not risky in used 
alone

• Open-label 

• 6 years recruitments, evolving practice

• Concomitant cilostazol/EPA not recorded



Take-home messages

• First RCT comparing LDA continuation vs discontinuation in gastric ESD (low thrombotic risk)

• Major bleeding: 10% (continuation) vs 7.6% (discontinuation)

• Noninferiority of continuation NOT demonstrated (upper 90% CI 6.6% > 5%)

• Authors recommend periprocedural discontinuation in low thrombotic risk patients


