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Antithrombotic agents, including antiplatelet agents and anticoagulants, are increasingly used in South Korea. The management
of patients using antithrombotic agents and requiring gastrointestinal endoscopy is an important clinical challenge. Although
clinical practice guidelines (CPGs) for the management of patients receiving antithrombotic agents and undergoing gastrointestinal
endoscopy have been developed in the Unites States, Europe, and Asia Pacific region, it is uncertain whether these guidelines can
be adopted in South Korea. After reviewing current CPGs, we identified unmet needs and recognized significant discrepancies
in the clinical practice among regions. This is the first CPG in Korea providing information that may assist endoscopists in the
management of patients on antithrombotic agents who require diagnostic or elective therapeutic endoscopy. This guideline was
developed through the adaptation process as an evidence-based method, with four guidelines retrieved by systematic review. Eligible
guidelines were evaluated according to the Appraisal of Guidelines for Research and Evaluation II process, and 13 statements were
established using a grading system. This guideline was reviewed by external experts before an official. It will be revised as necessary
to cover changes in technology, evidence, or other aspects of clinical practice. Clin Endosc 2020;53:663-677
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INTRODUCTION

Antithrombotic agents, including antiplatelet agents and an-
ticoagulants, are actively used in clinical practice for primary

. . . 1-4
and secondary prevention of cardio-cerebrovascular disease.

To date, various types of antiplatelet agents and anticoagulants
have been developed, and new agents such as non-vitamin K
antagonist oral anticoagulants (NOAC) are also being devel-
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oped and released. With the aging of the population, the num-
ber of patients suffering from cardio-cerebrovascular disease
and associated conditions is increasing in South Korea. There-
fore, the number of patients receiving antithrombotic agents
has increased in clinical practice.

Recent advances in equipment and techniques for endos-
copy have enabled a wide range of endoscopic procedures for
both diagnostic and therapeutic purposes. South Korea is a re-
gion with the highest incidence of gastric cancer in the world.
Since the introduction of the National Cancer Screening Pro-
gram, more than two-thirds of gastric cancers are diagnosed
at an early stage, and nearly half of these patients are being
treated with endoscopic resection.”” Generally, the incidence
of adverse events such as bleeding associated with diagnostic
endoscopy is very low. In contrast, therapeutic endoscopic
procedures have a higher risk of adverse events compared to
diagnostic endoscopic procedures, and the use of antithrom-
botic agents can further increase the risk of adverse events.
Decisions regarding the management of antithrombotic agents
prior to endoscopic procedures should be made following a
comprehensive assessment of the risk of thromboembolism
due to the discontinuation of antithrombotic agents along with
the risk of bleeding associated with endoscopic procedures.*

Depending on the region and race, clinically available en-
doscopic instruments, endoscopic procedures, and risk of
adverse events associated with endoscopic procedures may
differ. The risk of developing thromboembolism caused by the
discontinuation of antithrombotic agents also varies depend-
ing on the region and race. Therefore, clinical practice guide-
lines (CPGs) regarding the use of antithrombotic agents before
and after endoscopic procedures should reflect local medical
environments, and several guidelines have been developed till
date. "
oped for the South Korean population. Given that it is uncer-
tain whether the available CPGs will be suitable for patients in
South Korea, we developed a guideline for the management of
antithrombotic agents during the peri-endoscopic period. In

Nevertheless, such guidelines have not yet been devel-

addition to a comprehensive review of the literature, particular
concerns were considered to develop a guideline that reflects
the characteristics of epidemiology, clinical practice patterns,
and medical resources in South Korea.

METHODS

Purpose and scope of clinical practice guideline

This CPG aimed to provide information on the manage-
ment of antithrombotic agents during the peri-endoscopic
period, based on a comprehensive review of current evidence
and CPGs regarding bleeding and thromboembolic adverse
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events associated with endoscopic procedures in patients
receiving antithrombotic agents. This CPG refers to adult
patients who are taking antithrombotic agents for primary or
secondary prevention of cardio-cerebrovascular disease and
undergo diagnostic or elective therapeutic endoscopic pro-
cedures, excluding emergency endoscopic procedures such
as endoscopic hemostasis. The target readers of this CPG are
gastroenterologists who perform endoscopic procedures in
primary, secondary, and tertiary care institutions. The CPG is
intended to assist gastroenterologists in making decisions for
appropriate treatments regarding the use of antithrombotic
agents before and after endoscopic procedures. In addition, it
aims to serve as a guide for resident physicians and healthcare
workers, and to provide practical information for patients and
the general public.

Organization of the clinical practice guideline
committee and development process

The CPG committee including the former chairperson
(Hoon Jai Chun), the former president (Soo Teik Lee and Ho
Gak Kim), and executive committee members of the Korean
Society of Gastrointestinal Endoscopy (KSGE), convened in
November 2017. The members of the CPG committee estab-
lished a strategy for the development of the CPG, appointed
a director of the CPG project, and reviewed and approved
the budget for this project. They reviewed suggested recom-
mendations and ensured the editorial independence and par-
ticipation of all parties involved in the development process.
In March 2020, the CPG committee (the chairperson of the
board of the KSGE, Joo Young Cho; the president of KSGE,
Chan Guk Park; and the executive committee members of
KSGE) reviewed the final version of the CPG and authorized
its implementation.

The CPG committee organized the KSGE Task Force on
CPG, which supervised the development of the CPG regard-
ing the use of antithrombotic agents before and after endo-
scopic procedures. For the development of the CPG, Jeong-Sik
Byeon, a board-certified gastroenterologist and the member of
KSGE, was appointed as the director of the KSGE Task Force
on CPG, and five other gastroenterologists (Seung Joo Kang,
Eun Jeong Gong, Byung-Hoon Min, Cheol Min Shin, and
Hyun Lim) participated as members of the KSGE Task Force
on CPG. A CPG development methodology expert (Miyoung
Choi) from the National Evidence-based Healthcare Collab-
orating Agency (NECA) collaborated on the development
of the guideline. The KSGE Task Force on CPG selected key
questions, conducted literature search, established recommen-
dations, and drafted and revised the guideline.

The KSGE Task Force on CPG held a total of four meetings
since December 22, 2017. The KSGE Task Force on CPG also



held two workshops to set up a methodology for the develop-
ment of the guideline and to review the development process
(March 12, 2018 and November 10, 2018). These workshops
involved training sessions on the methods of guideline devel-
opment, grading of recommendation and level of evidence,
and achievement of recommendation consensus. The KSGE
Task Force on CPG chose the adaptation process and devel-
oped the CPG through online and face-to-face meetings.

Selection of the key questions

Selection criteria were made, and a questionnaire was devel-
oped through the population, intervention, comparison, out-
come (PICO) process wherein key questions to be included in
the CPG were derived. P (population) represents patients who
have undergone diagnostic or elective therapeutic endoscopic
procedures while taking antithrombotic agents, I (intervention)
represents the interruption or replacement of antithrombotic
agents during the peri-endoscopic period, C (comparison)
includes the comparison group, which continues to use an-
tithrombotic agents before and after endoscopic procedures,
and O (outcome) represents the risk for the occurrence of
adverse events associated with endoscopic procedures such as
bleeding and thromboembolism. The members of the KSGE
Task Force on CPG gathered key questions and specified the
priority of each question to determine which questions were
to be included in the CPG.

Literature search and selection of existing guidelines
for adaptation

In May 2018, a literature search according to the key ques-
tions was performed using Ovid MEDLINE, KoreaMed,
KoMGI, National Guideline Clearinghouse, and Guidelines
International Network. The search index words included a
combination of terms related to endoscopic procedures (“en-
doscopy” OR “esophagogastroduodenoscopy” OR “colonosco-
py” OR “endosonography” OR “endoscopic retrograde chol-
angiopancreatography” OR “enteroscopy” OR “biopsy” OR
“stent” OR “argon plasma coagulation” OR “papillary balloon
dilation” OR “sphincterotomy” OR “fine needle aspiration” OR
“percutaneous endoscopic gastrostomy” OR “ampullectomy”
OR “cystgastrotomy” OR “pneumatic dilation” OR “polypecto-
my” OR “endoscopic mucosal resection” OR “endoscopic sub-
mucosal dissection”), terms related to antithrombotic agents
(“antiplatelet” OR “platelet aggregation inhibitor” OR “aspirin’
OR “acetylsalicylic acid” OR “thienopyridine” OR “clopido-
grel” OR “prasugrel” OR “ticagrelor” OR “ticlopidine” OR
“cilostazol” OR “triflusal” OR “anticoagulants” OR “warfarin”
OR “coumadin” OR “heparin” OR “low molecular weight hep-
arin” OR “enoxaparin” OR “dalteparin” OR “nadroparin” OR
“non-vitamin K antagonist oral anticoagulant” OR “novel oral
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390 references imported for screening

\

383 references after duplicates removed

366 references irrelevant

A4

17 full-text articles assessed for eligibility

Full-text articles excluded:
Outdated version (1n=5)
Irrelevant in evaluation (1=8)

A4

Yy
4 guidelines included

Fig. 1. Flowchart of guideline selection for adaptation process.

anticoagulant” OR “direct oral anticoagulant” OR “dabigatran”
OR “apixaban” OR “rivaroxaban” OR “enoxaban” OR “bridge
therapy” OR “antithrombin”), and terms related to CPG
(“guideline” OR “recommendation” OR “practice guideline”).

The criteria for selecting existing CPGs for adaptation were
as follows: (1) it should be evidence-based; (2) it should be
published in Korean or English; (3) it should be presented be-
tween January 2000 and May 2018; (4) it should be a CPG for
adults aged 19 years and above; (5) it should be the latest edi-
tion, if there are revised editions; and (6) it should be a CPG
with external review and expert consensus. The exclusion
criteria were as follows: (1) a CPG without a clear declaration
of recommendations and evidence supporting recommen-
dations; (2) an old edition of CPG that was a publication of a
revised edition; and (3) a CPG developed by the adaptation
process. Finally, four CPGs were selected for the evaluation
and development of CPG (Fig. 1).""’

For an update of the latest literature, studies published after
2016 were searched by combining and modifying search index
words according to the key questions using MEDLINE and
KoreaMed. The literature search was performed by a research-
er working with the NECA, Miyoung Choi, and duplicate
studies generated by cross searches among search engines
were manually excluded. Two members were assigned to each
key question, and they independently selected the literatures
according to the established criteria. First, literature inappro-
priate for CPG development was eliminated by reviewing the
titles and abstracts. In the case of studies not eliminated in this
process, the decision to eliminate or select them was finalized
after reviewing the entire study. In cases of disagreement be-
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tween two members, study selection was determined by con-
sensus. If consensus was not reached, the team leader made
the final decision. The exclusion criteria for the latest literature
were as follows: (1) studies not targeting humans; (2) studies
not targeting patients relevant to the key questions; (3) studies
not conducting interventions and comparative interventions
related to the key questions; (4) studies presented only as ab-
stracts, case reports, or reviews; (5) studies not published in
Korean or English; and (6) studies that did not provide the
original text. If there was an overlap of the study populations
between studies, the one with the smaller size was excluded.

Risk of bias assessment, summary of evidence, and

grade of recommendation
The quality of CPGs, which are subject to adaptation, was

Table 1. Summary and Strength of Recommendations

evaluated using the Appraisal of Guidelines for Research and
Evaluation (AGREE) II. The AGREE II consists of 23 struc-
tured key items organized within six domains followed by two
global assessment items.* Each of the AGREE I items are rat-
ed on a 7-point scale: 1, strongly disagree, to 7, strongly agree.
Each of the selected CPGs was evaluated by three assessors,
and a workshop for practicing and understanding AGREE 11
was held by a CPG development methodology expert, Mi-
young Choi, to minimize inter-rater variability. Finally, four
guidelines were selected based on the comparison of standard-
ized scores of each category."""’

In addition to CPGs, validity of selected recent studies
was assessed using consistent and systematic methods. The
randomized comparative studies were evaluated using the
Cochrane Risk of Bias,” whereas the non-randomized stud-

Statements Grade of rec: Le':vel of
ommendation evidence

Statement 1. We do not recommend discontinuation of antiplatelet agents before low-risk endoscopic proce- Strong Moderate

dures in patients taking one kind of antiplatelet agent.

Statement 2. We do not recommend discontinuation of aspirin before high-risk endoscopic procedures in Strong Moderate

patients taking aspirin. For ultra-high-risk endoscopic procedures such as endoscopic mucosal resection for

large colon polyps (=2 cm) and endoscopic submucosal dissection, withholding aspirin before the proce-

dures could be considered, depending on the risk of bleeding and thromboembolism.

Statement 3. We recommend withholding P2Y12 receptor inhibitors (clopidogrel, ticlopidine, prasugrel, and Strong Moderate

ticagrelor) 5-7 days before high-risk endoscopic procedures.

Statement 4. We suggest resuming P2Y12 receptor inhibitors as soon as possible once adequate hemostasis Weak Low

has been achieved.

Statement 5. In patients on dual antiplatelet therapy, we do not recommend withholding both antiplatelet Weak Low

agents before low-risk endoscopic procedures.

Statement 6. In patients on dual antiplatelet therapy, we recommend withholding P2Y12 receptor inhibitors Strong Moderate

5-7 days before high-risk endoscopic procedures. For ultra-high-risk endoscopic procedures, such as endo-

scopic mucosal resection for large colon polyps (=2 cm) and endoscopic submucosal dissection, withholding

both antiplatelet agents before procedures could be considered depending on the risk of bleeding and throm-

boembolism.

Statement 7. In patients on dual antiplatelet therapy, we suggest resuming P2Y12 receptor inhibitors as soon Weak Low

as possible once adequate hemostasis has been achieved.

Statement 8. We do not recommend withholding warfarin before low-risk endoscopic procedures. Weak Low

Statement 9. We suggest withholding warfarin 3-5 days before high-risk endoscopic procedures. Heparin Weak Low

bridging therapy is recommended in patients with high thromboembolic risk.

Statement 10. We suggest resuming warfarin as soon as possible once adequate hemostasis has been achieved. Weak Low

Statement 11. We do not recommend discontinuation of NOAC before low-risk endoscopic procedures Weak Low

Statement 12. We recommend withholding NOAC more than 48 hr before high-risk endoscopic procedures. Strong Low

Statement 13. We suggest resuming NOAC once adequate hemostasis has been achieved. Weak Low

NOAGC, non-vitamin K antagonist oral anticoagulants.
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ies were evaluated using Risk of Bias Assessment tool for
Non-randomised Study (RoBANS) 2.0."® Systematic reviews
were evaluated using A MeaSurement Tool to Assess systemat-
ic Reviews (AMSTAR)."” The summary of evidence was deter-
mined using the Grading of Recommendations, Assessment,
Development and Evaluation (GRADE) method.”® Random-
ized comparative studies were defined as having a high level of
evidence, and observational studies were defined as having a
low level of evidence. However, the quality levels of the studies
were upgraded or downgraded in consideration of factors
affecting the quality of the studies. The level of evidence was
graded as follows: high, moderate, low, and very low.

The grade of recommendation was classified as strong or
weak depending on the balance between benefit and harm of
the recommendation, quality of evidence, values and prefer-
ences. A strong recommendation is directed to most patients
because it has more positive than negative effects, is supported
by high-quality evidence, and is highly valuable and more
strongly preferred than other interventions." A weak recom-
mendation is also beneficial for a lot of patients although it
has relatively small positive effects and/or weak-quality evi-
dence. In the case of a weak recommendation, an alternative
intervention method can be chosen depending on values and
preferences of physicians. Recommendations, grades of rec-
ommendation, and levels of evidence are summarized in
Table 1.

Review and approval of the guideline

The editorial committee consisted of 34 members of the
KSGE Steering Committee and 14 members from the In-
surance Committee. They conducted the review of the first
draft with open-ended questions. The draft was revised by the
KSGE Task Force on CPG and was reviewed again by the ed-
itorial committee to ensure the completeness of the guideline.
As an external review of this guideline, a public meeting was
held at “KSGE Days 2019, in which endoscopists and nurses
from across the country gathered on 16 November 2019. The
final draft of guideline was revised and made based on the dis-
cussions during this meeting.

Provision of clinical practice guideline and plans for
future updates

For wide provision and distribution of this CPG, the guide-
line will be co-published in Clinical Endoscopy (official journal
of the KSGE) and the Korean Journal of Gastroenterology (ofti-
cial journal of the Korean Society of Gastroenterology). It will
be posted on the website of the KSGE, and registered in the
Korean Medical Guideline Information Center. Because the
rapid distribution of the CPG to endoscopists through the da-
tabases is expected to be difficult, the KSGE will distribute the

Lim H et al. Antithrombotic Treatment during Endoscopy

guideline for free through various channels including emails
and will actively promote it at academic conferences, semi-
nars, and workshops. This CPG will be revised as necessary to
account for changes in technology, new data, or other aspects
of clinical practice in the future.

Limitations

The most critical limitation of this CPG is the lack of local
evidences in Korea. Evidences from foreign countries cannot
be directly applied to the development of the guideline for the
Korean population, because the risks of developing adverse
events associated with endoscopic procedures and thrombo-
embolism caused by withholding antithrombotic agents differ
among countries. This CPG is not intended to provide abso-
lute treatment standards in real clinical practice, but rather to
help physicians make evidence-based clinical decisions with
regard to the management of antithrombotic agents before
and after endoscopic procedures. Therefore, the treatment for
each patient should be finally determined by the physician
considering various clinical factors of individual patients. This
CPG cannot be used as a basis for health insurance to restrict
physician’s practice or as a basis for a legal judgment on medi-
cal practice.

Editorial independence

This CPG was selected as a project of the KSGE and re-
ceived financial support from the KSGE. However, the KSGE
did not affect the process of the CPG development, and all
members involved in the development of the CPG had no in-
terest or potential conflicts of interest.

RISK STRATTFICATON OF PROCEDURES
AND PATIENTS

Categorization of endoscopic procedures according
to the risk of bleeding

This CPG categorized endoscopic procedures into low-risk,
high-risk, and ultra-high-risk procedures, according to the
risk of bleeding associated with endoscopic procedures report-
ed in patients not taking antithrombotic agents (Table 2). Low-
risk endoscopic procedures were defined as procedures where
the risk of bleeding was expected to be less than 1%. Those
procedures included diagnostic endoscopic procedures with
mucosal biopsy and therapeutic endoscopic procedures with-
out mucosal incision. High-risk endoscopic procedures were
defined as procedures where the risk of bleeding was expected
to be more than 1%. Among high-risk endoscopic procedures,
endoscopic mucosal resection (EMR) for large colon polyp (=2
cm) and endoscopic submucosal dissection (ESD), which are
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Table 2. Risk Stratification of Endoscopic Procedures Based on the Risk of
Bleeding

Low-risk procedures

Diagnostic endoscopy including mucosal biopsy

Endoscopic ultrasonography without needle aspiration or biopsy
ERCP with stent (biliary or pancreatic) placement

Papillary balloon dilation without sphincterotomy

Diagnostic push or device-assisted enteroscopy

Video capsule endoscopy

Esophageal, gastric, enteral, and colonic stenting

High-risk procedures

Endoscopic polypectomy

ERCP with sphincterotomy

Dilation of gastrointestinal strictures

Injection or band ligation of varices

Percutaneous endoscopic gastrostomy or jejunostomy
Endoscopic ultrasonography with needle aspiration or biopsy
Endoscopic papillectomy

Cystogastrostomy
Ultra-high-risk procedures

Endoscopic submucosal dissection

Endoscopic mucosal resection of large colon polyps (=2 cm)

ERCP, endoscopic retrograde cholangiopancreatography.

frequently performed in Asian countries, including South Ko-
rea, and which have a higher risk of bleeding compared with
other high-risk endoscopic procedures, were categorized as
ultra-high-risk endoscopic procedures as per the Asian Pacific
Association of Gastroenterology (APAGE)/Asian Pacific Soci-
ety for Digestive Endoscopy (APSDE) guideline."

Categorization of patients according to the risk of
thromboembolism

Antiplatelet agents
Patients who have undergone stent insertion due to cor-

onary artery disease need to take antiplatelet agents such as
aspirin or P2Y12 receptor inhibitors. Decision regarding the
discontinuation of antiplatelet agents and the timing for exe-
cuting high-risk endoscopic procedures should be made after
comprehensive consideration of stent thrombosis, bleeding,
and clinical problems that could occur secondary to delayed
procedures. Nevertheless, there is limited direct evidence re-
garding the risk of major adverse cardiac events (MACE) such
as stent thrombosis associated with endoscopic procedures
in patients with coronary artery stents, and it is difficult to
determine the optimal timing of procedures with a low risk of
adverse events. The CPG for acute coronary syndrome pro-
posed by the Korean Society of Interventional Cardiology in
2013 recommends consulting a cardiologist for the interrup-
tion of P2Y12 receptor inhibitors before elective non-cardiac
surgery.” Patients who have undergone drug-eluting stent
insertion for unstable angina or non-ST elevation myocardial
infarction are recommended to postpone surgery if 12 months
have not elapsed since stent insertion."

The CPG regarding dual antiplatelet therapy (DAPT) for
coronary artery disease, which was developed by the Ameri-
can College of Cardiology/the American Heart Association in
2016, recommends delaying surgery for 6 months after insert-
ing a drug-eluting stent and 30 days after inserting a bare met-
al stent.” In recent large-scale case-control studies, the preva-
lence of MACE was 7.2%-11.6% when surgery was performed
within 4-6 weeks of coronary stent insertion.”* Of note, a
case—control study involving 9,391 patients showed that the
type of stent was not associated with the risk of MACE.” Based
on the results of these studies, the CPG for DAPT in coronary
artery disease developed by the European Society of Cardiol-
ogy (ESC) in 2017 recommends delaying surgery for 4 weeks
after stent insertion, regardless of the type of coronary artery
stents used.”* In addition, when surgery is scheduled between
4 weeks and 6 months after stent insertion, surgery should
be deferred if possible, and the decision to perform surgery
should be made after considering the risks and benefits of
the surgery specific to the patient.” Based on recent studies
and previously developed CPGs for the use of antithrombotic

Table 3. Appropriate Timing of High-Risk Procedures in Patients with Acute Coronary Syndrome

Thrombotic risk Cardiac event Management

Very high PCI within 4 weeks Defer a procedure

High PCI between 4 weeks and 6 months Defer a procedure until >6 months after cardiac event if possible
Moderate to low PCI >6 months ago or stable coronary artery Perform a procedure

disease

Continue aspirin except in ultra-high-risk procedures
Withhold P2Y12 receptor inhibitors 5-7 days before the procedure

PCI, percutaneous coronary intervention.
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agents before and after endoscopic procedures, we have sum-
marized the recommendations regarding the timing of high-
risk endoscopic procedures in patients who have undergone
coronary stent insertion (Table 3).

Anticoagulants

Decisions to continue or discontinue anticoagulants in
patients undergoing endoscopic procedures should consider
both the risk of bleeding associated with endoscopic proce-
dures and thromboembolism caused by withholding antico-
agulants. The risk of thromboembolism, which may occur due
to the discontinuation of anticoagulants, is closely related to
the underlying disease requiring the use of anticoagulants, and
the absolute risk of thromboembolism is known to increase
by approximately 1% when anticoagulants are discontinued
for 4-7 days.”** However, most studies on the management
of anticoagulants before and after endoscopic procedures are
observational studies, and almost all CPGs and their recom-
mendations are based on expert opinions. Moreover, recom-
mendations are applied in various ways in real-world clinical
practice, and there is no consensus even among experts. Re-
garding the risk of thromboembolism, the British Society of
Gastroenterology (BSG)/European Society of Gastrointestinal
Endoscopy (ESGE) guideline categorized patients into low-
and high-risk groups according to the estimated annual risk
of thromboembolism that may occur during anticoagulation
discontinuation." The American Society for Gastrointestinal
Endoscopy (ASGE) guideline categorized patients into three
groups according to the risk of thromboembolism: low-risk
(<5%), moderate-risk (5%-10%), and high-risk (>10%)."
Based on recent studies and previously developed CPGs
regarding the management of antithrombotic agents before
and after endoscopic procedures, we summarized high-risk
patients, for whom there is a high risk of thromboembolism
when anticoagulants are withheld, requiring heparin bridging
therapy (Table 4)." "

Table 4. High-Risk Conditions for Thromboembolism Associated with
Withdrawal of Anticoagulants

Nonvalvular atrial fibrillation with a CHA,DS,-VASc score >5

Prosthetic valve or mitral valve stenosis with atrial fibrillation

Prosthetic mitral valve

<3 months after venous thromboembolism

Lim H et al. Antithrombotic Treatment during Endoscopy

RECOMMENDATIONS FOR THE
MANAGEMENT OF ANTITHROMBOTIC
AGENTS BEFORE AND AFTER
ENDOSCOPIC PROCEDURES

Statement 1: We do not recommend discontinuation
of antiplatelet agents before low-risk endoscopic
procedures in patients taking one kind of antiplatelet
agent (Grade of recommendation, strong; Level of
evidence, moderate).

The risk of bleeding associated with diagnostic endoscopy,
including mucosal biopsy, is reported to be less than 0.1%
even when an antiplatelet agent such as aspirin or clopidogrel
is used.””” A previous prospective study reported the bleeding
rate after upper gastrointestinal endoscopy, including muco-
sal biopsy, without withholding antiplatelet agents before the
procedure, and the bleeding rates in aspirin-only and clopi-
dogrel-only groups were 0.4% and 0.0%, respectively.” In a
Japanese prospective study involving patients taking antiplate-
let agents, no bleeding occurred after upper gastrointestinal
endoscopy or colonoscopy including mucosal biopsy. An-
other retrospective study investigated the effect of antiplatelet
agents on the bleeding rate after endoscopic papillary balloon
dilatation in patients taking antiplatelet agents.” In that study,
the bleeding rate was 0.8%, and no increase in bleeding rate
was observed in the group that continued antiplatelet agents
compared to that of the group that discontinued antiplatelet
agents before the procedure. These results support the recom-
mendation not to withhold antiplatelet agents before low-risk
endoscopic procedures.

Statement 2: We do not recommend discontinuation
of aspirin before high-risk endoscopic procedures in
patients taking aspirin. For ultra-high-risk endoscopic
procedures such as endoscopic mucosal resection
for large colon polyps (=2 cm) and endoscopic
submucosal dissection, withholding aspirin before
the procedures could be considered, depending on
the risk of bleeding and thromboembolism (Grade
of recommendation, strong; Level of evidence,
moderate).

The prevalence of post-polypectomy bleeding (PPB) is
reported to be 0.6%-2.2%.>"**** Case—control studies of pa-
tients undergoing colonic polypectomy reported that aspirin

37,46-48
In a Korean case-

use did not increase the risk of PPB.
control study, the bleeding rate after colon polypectomy was
1.1%, and the frequency of aspirin use was not different be-
tween patients with PPB (n=92) and those without (n= 276).%

A recent meta-analysis also showed that there was no increase
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in bleeding rate associated with colon polypectomy when as-
pirin was not withhold before the procedure (odds ratio [OR],
1.5; 95% confidence interval [CI], 0.9-2.2).%° Therefore, we
recommend that patients who are taking aspirin alone do not
need to withhold taking aspirin before colon polypectomy.
However, if patients without underlying cardio-cerebrovas-
cular disease are taking aspirin for primary prevention, with-
holding aspirin before the procedure may be considered.

The size of the colon polyp is a well-known risk factor for
delayed bleeding after polypectomy. A previous study report-
ed that the risk of delayed bleeding after colon polypectomy
increased by 9% for every 1-mm increase in polyp size.” In
particular, a higher rate of PPB has been reported after EMR

for large colon polyps (>2 cm).*

In an Australian study, the
bleeding rate after EMR for large colon polyps (=2 cm) was
7%, and the use of aspirin within 7 days before the procedure
was associated with an increased risk of bleeding.* These
findings suggest that discontinuation of aspirin could be con-
sidered before EMR of large colon polyps, depending on the
risk of thromboembolism and procedure-related bleeding.

ESD carries a higher bleeding risk than EMR (OR, 2.20;
95% CI, 1.58-3.07).” The bleeding rates after gastric and
colon ESD were reported to be 3.6%-6.9% and 0.5%-9.5%,
respectively.”** While some studies reported that the risk of
post-ESD bleeding was increased with persistent use of aspirin
before ESD, others reported no increase in the bleeding rate
regardless of aspirin discontinuation.”*" In a Korean study
that investigated the bleeding rate after gastric ESD, the bleed-
ing rates were 11.6% and 5.9% in the antiplatelet-continuation
group and the withdrawal group, respectively; however, these
rates were not statistically significant.”’ However, in another
Korean study, the bleeding rate in the continuation group was
significantly higher than that of the withdrawal group after
gastric ESD (21.1% and 3.6%, respectively).” Taken together,
there remains controversy as to whether continuous admin-
istration of aspirin before ESD increases the risk of bleeding.
Indeed, the BSG/ESGE and the APAGE/APSDE guidelines
recommend withholding antithrombotic agents, including
aspirin, before ESD because of the high risk of bleeding.'*"’
However, because the discontinuation of aspirin in patients
taking aspirin for secondary prevention could increase the risk
of thromboembolism, withholding aspirin before high-risk
procedures should be determined based on the risk of throm-
boembolism and bleeding, ideally after consultation with a
cardiologist or neurologist.” '

The bleeding rate associated with endoscopic papillary
sphincterotomy (EST) has been reported to be 1%-5%, and an
increase in bleeding rate was not observed even if antiplatelet

agents were not discontinued before the procedure.™*”* A
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Japanese retrospective study investigated the effect of anti-
platelet agents on bleeding risk after EST in patients with cho-
ledocholithiasis.” In that study, the bleeding rate after EST was
0.8% in both the aspirin continuation and withdrawal groups.
Another retrospective study reported that the use of aspirin
within 7 days before EST did not increase the risk of bleeding
associated with the procedure.”

Statement 3. We recommend withholding P2Y12
receptor inhibitors (clopidogrel, ticlopidine,
prasugrel, and ticagrelor) 5-7 days before high-risk
endoscopic procedures (Grade of recommendation,
strong; Level of evidence, moderate).

In patients taking P2Y12 receptor inhibitors, the risk of
bleeding can be increased during high-risk endoscopic pro-
cedures such as colon polypectomy. In a prospective study
that investigated patients undergoing colon polypectomy, the
bleeding rate was 2.4% in patients who continued clopidogrel
or prasugrel before the procedure, compared to 0.0% in pa-
tients who had never taken clopidogrel or prasugrel, showing a
significant increase of the bleeding risk in the P2Y12 receptor
inhibitor continuation group.” Recent studies including me-
ta-analyses also reported that the continuation of clopidogrel
increased the risk of bleeding after colon polypectomy (OR,
4.7; 95% CI, 2.4-9.2).>*>”" Therefore, it is recommended to
withdraw P2Y12 receptor inhibitors 5-7 days before colon
polypectomy. The BSG/ESGE and APAGE/APSDE guidelines
recommend temporary replacement with aspirin in patients
who are expected to carry a higher risk of developing throm-
boembolism when discontinuing P2Y12 receptor inhibitors,
after consultation with a neurologist or cardiologist."*"

A recent meta-analysis based on 74 studies showed that the
use of an antiplatelet agent, including P2Y12 receptor inhib-
itors, was associated with a significant increase in the risk of
bleeding after gastric ESD (OR, 1.63; 95% CI, 1.30-2.03).%
Otherwise, there are only a few studies regarding whether the
continuation of P2Y12 receptor inhibitors is associated with
the risk of bleeding after other high-risk endoscopic proce-
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Statement 4. We suggest resuming P2Y12
receptor inhibitors as soon as possible once
adequate hemostasis has been achieved (Grade of
recommendation, weak; Level of evidence, low).
Currently, there are no data supporting the ideal timing as
to when to resume P2Y12 receptor inhibitors after high-risk
endoscopic procedures. Therefore, it could be helpful to con-
sult with a cardiologist or neurologist regarding the duration
of discontinuation and the timing for resuming P2Y12 recep-



tor inhibitors. In patients with a high risk of thromboembo-
lism such as those undergoing coronary artery stent insertion,
the risk of thromboembolism is increased if the duration of
discontinuation of an antiplatelet agent is prolonged. Con-
sidering that it usually takes 3-5 days after resuming P2Y12
receptor inhibitors for the effect of the antiplatelet agent to ap-
pear, it is recommended to resume P2Y12 receptor inhibitors
as soon as possible if adequate hemostasis is achieved during
the procedure and there is no evidence of bleeding after the
procedures.”’ Because resuming P2Y12 receptor inhibitors
after high-risk endoscopic procedures may increase the risk of
delayed bleeding, patient education and close monitoring are
warranted.

Statement 5. In patients on dual antiplatelet therapy,
we do not recommend withholding both antiplatelet
agents before low-risk endoscopic procedures (Grade
of recommendation, weak; Level of evidence, low).

There are few studies on the risk of bleeding associated with
low-risk endoscopic procedures, including mucosal biopsy, in
patients on DAPT. In a Japanese prospective study that ana-
lyzed 48 upper gastrointestinal endoscopies and 12 colonosco-
pies in 60 patients, including a total of 101 biopsies, there was
no significant bleeding during 2 weeks after endoscopy (0/101;
95% CI, 0%-3.6%).™ In addition, the time until the bleeding
stops on visual inspection after biopsy did not differ between
patients taking a single antiplatelet agent and those on DAPT
(2.4+1.4 and 2.1£2.1, respectively). However, the results of
this study should be interpreted cautiously, because it was
conducted in a small number of patients and lacked informa-
tion on the use of histamine-2 receptor antagonists or proton
pump inhibitors or the number of biopsies performed in each
patient.

Statement 6. In patients on dual antiplatelet
therapy, we recommend withholding P2Y12
receptor inhibitors 5-7 days before high-risk
endoscopic procedures. For ultra-high-risk
endoscopic procedures, such as endoscopic mucosal
resection for large colon polyps (=2 cm) and
endoscopic submucosal dissection, withholding
both antiplatelet agents before procedures could be
considered depending on the risk of bleeding and
thromboembolism (Grade of recommendation,
strong; Level of evidence, moderate).

To determine the discontinuation of antiplatelet agents in
patients on DAPT, the risk of bleeding associated with the pro-
cedure as well as the risk of thromboembolism should be con-
sidered simultaneously. In a meta-analysis of 161 patients with
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stent thrombosis after discontinuation of antiplatelet agents,
the median time to stent thrombosis was 122 days when dis-
continuing P2Y12 receptor inhibitors alone and 7 days when
discontinuing both aspirin and P2Y12 receptor inhibitors."”
In a retrospective study of 1,385 patients undergoing colon
polypectomy, the simultaneous use of aspirin and clopidogrel
increased the risk of bleeding (OR, 3.7; 95% CI, 1.6-8.5).”” In
that study, the delayed PPB rates of aspirin-only and DAPT
groups were 1.0% and 3.5%, respectively (p<0.02). A recent
meta-analysis also showed that the risk of bleeding after colon
polypectomy was significantly increased when aspirin and
clopidogrel were used simultaneously (OR, 3.4; 95% CI, 1.3-
8.8).” Therefore, we recommend withholding P2Y12 receptor
inhibitors 5-7 days before the procedure in patients on DAPT,
while continuing aspirin.

For ultra-high-risk endoscopic procedures, such as EMR
for large colon polyps (=2 cm) and ESD, the risk of bleeding
associated with the procedures could be increased even when

. P 52-54,56
taking aspirin alone.

In a large-scale case—control study
of 2,179 patients undergoing drug-eluting stent insertion in
South Korea, the risk of MACE after discontinuation of both
aspirin and P2Y12 receptor inhibitor was not significantly
greater than that in patients who withheld only a P2Y12 re-
ceptor inhibitor, when the duration of discontinuation was
less than 7 days.” These findings suggest that, for ultra-high-
risk endoscopic procedures in patients taking both aspirin and
P2Y12 receptor inhibitor, short-term discontinuation of the
two antiplatelet agents could be considered depending on the
risk of thromboembolism and bleeding after consultation with

a cardiologist or neurologist.

Statement 7. In patients on dual antiplatelet therapy,
we suggest resuming P2Y12 receptor inhibitors as
soon as possible once adequate hemostasis has been
achieved (Grade of recommendation, weak; Level of
evidence, low).

There are no data on the optimal timing of resuming P2Y12
receptor inhibitors after high-risk endoscopic procedures in
patients on DAPT. In patients with a high risk of thrombo-
embolism or those with coronary artery stent, it is important
to recognize that the risk of thromboembolism increases as
the duration of P2Y12 receptor inhibitor discontinuation is
prolonged. Therefore, it is recommended to restart P2Y12
receptor inhibitors as soon as possible once adequate hemo-
stasis has been achieved and there is no evidence of further
bleeding. Decisions on the duration of discontinuation and
the timing for resuming P2Y12 receptor inhibitors should be
individualized, and optimally after consulting a cardiologist or
neurologist. In addition, since resuming of P2Y12 receptor in-
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hibitors after the procedures could increase the risk of adverse
events, including delayed bleeding, particular care should be
taken when resuming P2Y12 receptor inhibitors.

Statement 8. We do not recommend withholding
warfarin before low-risk endoscopic procedures
(Grade of recommendation, weak; Level of evidence,
low).

Few studies have investigated the risk of bleeding associated
with low-risk endoscopic procedures, including mucosal bi-
opsy, in patients on warfarin. The risk of bleeding associated
with mucosal biopsy is considered very low, and it is con-
sidered safe to perform endoscopic biopsy while continuing
antithrombotic agents.” A Japanese prospective study showed
that there were no cases of delayed bleeding after biopsy in
patients taking aspirin, clopidogrel, or warfarin, and that
bleeding time after endoscopic biopsy did not differ between
patients who took warfarin and those who did not.** Consid-
ering that the sequelae of thromboembolism are significant, it
is recommended to continue warfarin where possible. How-
ever, because the risk of bleeding increases when the interna-
tional normalized ratio (INR) exceeds the therapeutic range,
it should be ensured that the INR is maintained within the
therapeutic range during the peri-endoscopic period.” The
APAGE/APSDE guideline recommends a delay of the endo-
scopic procedures if INR exceeds 3.5 prior to the procedures."

Statement 9. We suggest withholding warfarin
3-5 days before high-risk endoscopic procedures.
Heparin bridging therapy is recommended in
patients with high thromboembolic risk (Grade of
recommendation, weak; Level of evidence, low).
There are limited data on the bleeding risk associated with
high-risk endoscopic procedures in patients while continuing
anticoagulants, and current guidelines on the periprocedural
management of anticoagulants are largely based on expert
opinions. Observational studies showed that the risk of bleed-
ing associated with high-risk endoscopic procedures was
significantly higher in patients taking anticoagulants than in

46,83,84

those not taking them. In a retrospective study investi-
gating 1,657 colon polypectomies, warfarin therapy was an
independent risk factor for PPB." Previous studies have also
assessed the methods to reduce the risk of bleeding associated
with endoscopic resection when warfarin cannot be withheld
because of a high risk of thromboembolism. When comparing
cold snaring and conventional polypectomy for colon polyps
less than 1 cm in patients without cessation of warfarin, de-

layed bleeding occurred in 0.0% (0/35) with cold snare pol-
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ypectomy and in 14% (5/35) with conventional polypectomy
(p=0.027), suggesting that cold snaring polypectomy can be
employed in anticoagulated patients.”

The INR decreased over 24-36 hours after discontinuation
of warfarin, and the INR decreased to 1.5 in most patients after
3-5 days of warfarin discontinuation.**”” The risk of bleeding
associated with endoscopic procedures does not increase when
the level of INR is 1.5 or less. Therefore, it is recommended
to withhold warfarin 3-5 days before high-risk procedures,
and INR before and after the procedure should be checked.
Recommendations for the required level of INR before high-
risk endoscopic procedures differ according to the CPGs: the
APAGE/APSDE guideline suggests that the procedures can
be performed when the level of INR is 2.0 or less, whereas the
BSG/ESGE guideline recommends endoscopic procedures to
be undertaken if INR is below 1.5.*"

During temporary interruption of warfarin therapy, heparin
bridging therapy with unfractionated heparin or low-molec-
ular-weight heparin is recommended in patients who are ex-
pected to have high risks of thromboembolism. The purpose
of heparin bridging therapy is to reduce the risk of thrombo-
embolism by minimizing the amount of time patients are not
receiving therapeutic anticoagulation agents. The APAGE/
APSDE, ASGE, and BSG/ESGE guidelines suggest indications
for patients requiring heparin bridging therapy." " The guide-
line for stroke prevention in patients with nonvalvular atrial
fibrillation proposed by the Korean Heart Rhythm Society
recommends heparin bridging therapy only in patients with
prosthetic valves.” It is based on a large-scale randomized
controlled trial assessing the role of heparin bridging therapy
in 1,884 patients with nonvalvular atrial fibrillation who need-
ed warfarin interruption for invasive procedure or surgery,
including 44.0% of gastrointestinal procedures.” In that study,
the incidence of arterial thromboembolism did not differ be-
tween the bridging and no bridging groups (0.3% and 0.4%,
respectively), while the risk of major bleeding was significantly
higher in the bridging group than in the no-bridging group
(3.2% and 1.3%, respectively). However, the proportion of
patients with valvular heart disease (<2%) or those with
CHA,DS, score of 5 or 6 (<3.4%) was low, suggesting that
these data cannot be applied to patients with a high risk of
thromboembolism. Given the lack of definitive data on op-
timal treatment strategies for patients who require warfarin
interruption, indications for heparin bridging therapy vary
according to the CPGs. We suggest an indication of heparin
bridging therapy by selecting a group of patients who are ex-
pected to obtain a greater therapeutic benefit of bridging while
minimizing the risk of periprocedural bleeding (Table 4).



Statement 10. We suggest resuming warfarin as
soon as possible once adequate hemostasis has been
achieved (Grade of recommendation, weak; Level of
evidence, low).

The timing for warfarin resumption should be determined
based on both the risk of bleeding and thromboembolism.
There are few studies supporting re-initiation of warfarin on
the day of the procedure. In a study that analyzed 123 polypec-
tomies for colon polyp less than 1 cm, bleeding that required
transfusions occurred only in one case (0.8%) when resum-
ing warfarin the day after the procedure.” In another study
involving 109 colonoscopies, including hot biopsy and snare
polypectomy, the bleeding rate associated with the procedure
was 0.9% following resumption warfarin the day after the pro-
cedure.”" Conversely, a study of 173 patients who underwent
colon polypectomy showed that the risk of bleeding increased
by about five times when resuming warfarin within a week
following polypectomy.™

Because it takes 5-7 days to reach the therapeutic range after
re-administration of warfarin, we recommend early resump-
tion of warfarin on the day of the endoscopic procedure in pa-
tients with high thromboembolic risk once adequate hemosta-
sis has been achieved and there is no evidence of bleeding. The
APAGE/APSDE guideline recommends resuming warfarin
as soon as possible, and the ASGE and BSG/ESGE guidelines
recommend resuming warfarin on the day of the procedure in
patients with high risk for thromboembolism." "

Statement 11. We do not recommend
discontinuation of NOAC before low-risk
endoscopic procedures (Grade of recommendation,
weak; Level of evidence, low).

There is no evidence as to whether it is necessary to with-
hold NOAC before low-risk endoscopic procedures. The risk
of bleeding associated with mucosal biopsy is considered very
low, and endoscopic biopsy can be performed safely in patients
taking anticoagulants.”” The APAGE/APSDE and ASGE
guidelines recommend against withholding NOAC before
low-risk endoscopic procedures.'""* This is intended to mini-
mize the risk of thromboembolism caused by discontinuation
of anticoagulants. The Japan Gastroenterological Endoscopy
Society guideline also recommends not to withhold NOAC
before low-risk endoscopic procedures, and to perform the
procedure at a time avoiding NOAC reaching its peak blood
concentration.” In addition, they recommend minimizing the
number of biopsies, confirming hemostasis before withdraw-
ing the endoscope, and considering endoscopic hemostasis if
bleeding does not stop spontaneously. By contrast, the BSG/
ESGE guideline recommends withholding NOAC on the day
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of conducting low-risk endoscopic procedures.'” Because the
discontinuation of NOAC could increase the risk of thrombo-
embolism, we recommend not to withhold NOAC before low-
risk endoscopic procedures.

Statement 12. We recommend withholding NOAC
more than 48 hours before high-risk endoscopic
procedures (Grade of recommendation, strong;
Level of evidence, low).

Currently, four NOAGCs, including dabigatran (a thrombin
inhibitor), apixaban, rivaroxaban, and edoxaban (a factor Xa
inhibitor) are available in South Korea. There is no clear evi-
dence as to whether it is necessary to withhold NOAC before
high-risk endoscopic procedures. The Korean Heart Rhythm
Society guideline recommends withholding NOAC at least 48
hr before invasive procedures, such as endoscopic procedures
with a high risk of bleeding.” The APAGE/APSDE and BSG/
ESGE guidelines also recommend withholding NOAC before
high-risk procedures."”"> NOACs are characterized by rapid
onset (1-4 hr) and offset (about 24 hr) of action. Because the
half-life of NOAC is about 12 hr, it is predicted that NOAC
levels will be almost undetectable after 48 hr. However, the
metabolism of NOAC is affected by renal function. In particu-
lar, for dabigatran, about 80% of the drug is eliminated by the
kidneys, and elimination is affected by renal function decline.”
Therefore, special attention is needed for the management of
NOAC in the context of impaired renal function.” In patients
with normal creatinine clearance (CrCl), it is recommended to
withhold NOAC in the 2 days preceding high-risk endoscopic
procedures. For dabigatran, the duration of discontinuation
before the procedure should be determined based on renal
function: withhold for 3 days before the procedures if the CrCl
is 50-80 mL/min and for 4 days before the procedures if the
CrCl is 30-50 mL/min.” In brief, in patients using NOAC,
renal function testing is required before high-risk procedures.

There is no evidence to support heparin bridging therapy
in patients taking NOAC. The ASGE guideline recommends
heparin bridging therapy only when NOAC cannot be re-
sumed within 24 hr after endoscopic procedures."" Neither
the APAGE/APSDE nor the BSG/ESGE recommends heparin
bridging therapy during discontinuation of NOAC, based on
its rapid onset of action."*"’ The Korean Heart Rhythm Society
also does not recommend heparin bridging therapy during
temporary cessation of NOAC, because the anticoagulation
effect of NOAC is predictable.”

Statement 13. We suggest resuming NOAC once

adequate hemostasis has been achieved (Grade of
recommendation, weak; Level of evidence, low).
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There are no data regarding the optimal timing of resuming
NOAC after high-risk endoscopic procedures. Therefore, if
necessary, it is best to consult with a cardiologist or neurologist
regarding the duration of discontinuation and the timing for
resumption of NOAC. The CPG of the APAGE/APSDE rec-
ommends early resumption of NOAC to minimize the risk of
thromboembolism." In contrast, the BSG/ESGE recommends
resuming NOAC 24-48 hr after high-risk endoscopic proce-
dures, considering bleeding risk and the rapid onset of action
of NOAC."” Given that the longer duration of discontinuation
of NOAC could increase the risk of thromboembolism, we
recommend early resumption of NOAC once endoscopic he-
mostasis is achieved and there is no evidence of further bleed-
ing.

CONCLUSIONS

The incidence of cardio-cerebrovascular disease is increas-
ing with the aging of the population. This has led to an in-
crease in the number of patients taking antithrombotic agents.
The risk of bleeding varies according to the endoscopic pro-
cedures, and the use of antithrombotic agents could further
increase the risk of such adverse events. To determine whether
and when to withhold the use of antithrombotic agents be-
fore endoscopic procedures, the risk of thromboembolism
caused by withholding of antithrombotic agents and the risk
of bleeding associated with endoscopic procedures should
be simultaneously considered. This CPG is intended to assist
gastroenterologists who perform endoscopic procedures in
decision-making and to provide a standard to guide clinical
practice regarding the use of antithrombotic agents before and
after endoscopic procedures. This guideline is expected to im-
prove the safety and effectiveness of endoscopic procedures by
minimizing adverse events such as bleeding and thromboem-
bolism in patients using antithrombotic agents.
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