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Background: Current guidelines recommend the temporary discontinuation of anticoagulants before 
colonoscopic polypectomy, but the effect of this practice on reducing the risk of delayed bleeding after hot 
snare polypectomy (HSP) and endoscopic mucosal resection (EMR) remains unclear. Our aim was to assess 
the impact of anticoagulants on the risk of colorectal delayed bleeding after HSP and EMR, and evaluate the 
necessity of drug withdrawal. 
Methods: We reviewed the clinical data of patients with colorectal polyps using antithrombotic drugs 
who underwent HSP and/or EMR between January 2016 and September 2020 at Nagaoka Red Cross 
Hospital. After excluding antiplatelet users, patients were classified into those who continued anticoagulants 
[continuation group: 50 patients (93 lesions)] and those who discontinued anticoagulants [discontinuation 
group: 87 patients (190 lesions)]. 
Results: Delayed bleeding occurred in 12 lesions, and there was no significant difference in the incidence 
rates between the continuation and the discontinuation groups (3.2% vs. 4.7%; P=0.756). Logistic regression 
analysis showed that continued use of anticoagulants was not a significant risk factor for delayed bleeding 
compared to anticoagulant discontinuation (odds ratio, 0.670; 95% CI, 0.177–2.537; P=0.556). There was 
no significant difference in the incidence rate and risk of delayed bleeding, regardless of the length of the 
anticoagulant withdrawal period. 
Conclusions: Continued use of anticoagulants, compared to their discontinuation, did not increase 
the risk of colorectal delayed bleeding after HSP and EMR. Our results suggest that current guideline 
recommendations for anticoagulant withdrawal before colonoscopic polypectomy may be reconsidered. 
Trial Registration: UMIN000040449.
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Introduction

Colorectal cancer is one of the most common malignancies 
and a major cause of cancer mortality worldwide (1). Early 
detection and treatment of colorectal cancer is important, 
and a screening colonoscopy with polypectomy has been 
revealed to be effective for decreasing colorectal cancer 
incidence and mortality (2,3). Endoscopic procedures, 
including hot snare polypectomy (HSP) and endoscopic 
mucosal resection (EMR), are commonly performed as 
minimally invasive treatments for resecting colorectal 
polyps. However, delayed post-polypectomy bleeding 
(DPPB) is one of the major complications of these 
procedures, with a reported incidence of 0.48–1.1% (4-6). 

With the aging of society, the number of patients 
using anticoagulants for the prophylaxis or treatment of 
thromboembolic diseases is growing (7). Moreover, the 
number of cases of colonoscopic polypectomy in anticoagulant 
users is expected to increase. Thus, management of 
anticoagulants during the peri-endoscopic period aimed 
at optimizing the balance of risks between bleeding 
complications and thromboembolism is an important issue in 
clinical practice. Considering this situation, in 2014, the Japan 
Gastroenterological Endoscopy Society (JGES) published 
guidelines for gastroenterological endoscopy in patients 
undergoing antithrombotic treatment (8), with an appendix 
on anticoagulants, including direct oral anticoagulants 
(DOACs), in 2018 (9). In these guidelines, HSP and EMR 
are classified as procedures with a high risk of bleeding, 
and the withdrawal of anticoagulants or heparin bridging 
therapy (HBT) is recommended during the peri-endoscopic 
period. However, the efficacy of anticoagulant withdrawal in 
reducing the risk of colorectal DPPB has not been clarified. 
Moreover, previous studies have reported that HBT is 
associated with a higher risk of colorectal DPPB (10-13). 
Thus, little is known about the impact of anticoagulants 
on the risk of DPPB with respect to establishing an 
optimal strategy for colonoscopic polypectomy targeting 
anticoagulant users. 

In this study, we aimed to assess the impact of 
anticoagulants on the risk of colorectal DPPB. We 
compared the risk of colorectal DPPB between continued 
and discontinued anticoagulant use during the peri-
endoscopic period to evaluate the necessity of drug 
withdrawal as recommended in the JGES guidelines. 
We present the following article in accordance with the 
STROBE reporting checklist (Available at https://dx.doi.
org/10.21037/jgo-21-3).

Methods

Study subjects and data collection

We reviewed the clinical data of patients who were using 
antithrombotic drugs and who underwent colonoscopic 
polypectomy for colorectal polyps between January 2016 
and September 2020 at Nagaoka Red Cross Hospital in 
Nagaoka, Japan. Patients younger than 20 years old and 
those with lesions treated with endoscopic methods other 
than HSP or EMR [e.g., jumbo forceps polypectomy, 
hot forceps biopsy, and cold snare polypectomy (CSP)] 
were excluded from this study. The main outcome of this 
study was incidence of DPPB, and the following data were 
collected from the database: (I) patient characteristics 
included age, sex, comorbidities (hypertension, diabetes 
mellitus, dyslipidemia, need for hemodialysis, atrial 
fibrillation, deep vein thrombosis, cardiac valve replacement, 
congestive heart failure, prior stroke or transient ischemic 
attack, and ischemic heart disease), CHADS2 and 
CHA2DS2-VASc scores for patients with atrial fibrillation, 
number of lesions resected per colonoscopic procedure, 
status of treatment with antithrombotic drugs, and 
presence or absence of HBT and (II) lesion characteristics, 
including size,  shape, location, histological  type, 
achievement of complete resection, presence or absence 
of the prophylactic clipping procedure, and experience of 
treating endoscopist performing colonoscopies. DPPB was 
defined as hematochezia occurring within 30 days after 
the polypectomy and active bleeding or adherent clotting 
at the resection site, or blood pooling in the colorectal 
lumen as detected by emergency colonoscopy. The DPPB 
rate was calculated based on the total number of lesions 
treated. This study was conducted retrospectively and had 
a partially prospective design; patients and lesions between 
January 2016 and September 2019 were retrospectively 
reviewed and analyzed, and those between October 2019 
and September 2020 were prospectively compiled. The 
study was approved by the ethics committee of Nagaoka 
Red Cross Hospital (No. 190929 and 200925) and listed 
in the UMIN clinical trials registry (UMIN000040449). 
All procedures performed in studies involving human 
participants were in accordance with the ethical standards 
of the institutional and/or national research committee 
and with the 1964 Helsinki Declaration and its later 
amendments or comparable ethical standards. Informed 
consent was obtained from all individual participants 
included in the study. 

https://dx.doi.org/10.21037/jgo-21-3
https://dx.doi.org/10.21037/jgo-21-3
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Endoscopic procedure

As our institutional characteristics, most of procedures were 
performed by experienced endoscopists with performing 
more than 500 colonoscopies. Colonoscopies were 
performed using standard endoscopes (type CF-HQ290ZI, 
CF-HQ290I, PCF-H290ZI, or PCF-Q260JI; Olympus Co., 
Tokyo, Japan) after full bowel preparation. In cases of using 
magnifying scopes, magnifying observation and resection of 
lesions were performed in one procedure. The instruments 
used for resection were CAPTIVATORTM (Boston Scientific 
Co., Natick, MA, USA), SnareMaster Plus (Olympus Co., 
Tokyo, Japan), and Dualoop (Medico’s Hirata Inc., Osaka, 
Japan). Resection methods, including HSP and EMR, 
were appropriately selected for each lesion by the treating 
physician. The EMR technique consists of a local injection 
of 0.9% normal saline into the submucosal layer, followed by 
snaring and resection. In our institution, most of superficial 
or sessile-type lesions were treated with EMR, and HSP was 
mainly applied to resect pedunculated lesions. All lesions 
included in this study were treated with electrocautery 
procedures and electrosurgical units (ERBE ICC 200, Somo 
Technology Inc., Tokyo, Japan) set to 30 W for coagulation 
and cut mode. The decision to perform prophylactic clipping 
was made by the treating physician, with consideration for 
the prevention of DPPB, and hemostasis was confirmed at all 
resection sites at the end of the colonoscopy. 

When DPPB was suspected because of hematochezia 
or other clinical symptoms and findings, emergency 
colonoscopy was performed to identify the bleeding 
site, and treatment with clipping, soft coagulation, or 
epinephrine-saline injection was administered. 

Management of anticoagulant drugs

The anticoagulants were categorized into warfarin and 
DOACs, including dabigatran, rivaroxaban, apixaban, and 
edoxaban. The recommendations from the JGES guidelines 
for the management of anticoagulants in high-bleeding-
risk procedures are as follows (8,9): (I) discontinuation of 
warfarin for 3–5 days with consideration of HBT before the 
procedure and (II) cessation of DOACs on the day of the 
procedure without HBT or discontinuation for 24–48 hours 
with consideration for HBT before the procedure. We 
consulted the physician that prescribed the anticoagulants 
regarding the safety of discontinuation. In accordance with 
the response (in cases of patients expected to have higher 
risk of thromboembolic diseases (e.g., higher CHADS2 

and CHA2DS2-VASc scores) and those who treated with 
cardiac valve replacement, the physicians were not prone 
to recommend interruption of anticoagulants), the risk of 
hemorrhagic and thromboembolic events was explained, 
and the management of anticoagulants was determined in 
each patient after obtaining written informed consent. To 
evaluate the validity of the above methods recommended 
in the guidelines and the impact of anticoagulants on the 
risk of DPPB, we classified patients into the following 
groups: those who continued anticoagulants without 
anticoagulant withdrawal (continuation group) and those 
who discontinued anticoagulants before colonoscopy (for 
≥1 day, including the day of procedure) (discontinuation 
group) with or without HBT. Regarding HBT, continuous 
intravenous infusion of unfractionated heparin (UFH) was 
administered after the discontinuation of anticoagulants, 
and the dose of UFH was controlled to obtain an activated 
partial thromboplastin time (APTT) within 1.5–2.0-fold of 
the upper normal limit. UFH was stopped 6 hours before 
colonoscopy, and the normalization of APTT at the time 
of the procedure was checked. Regarding patients in the 
continuation group, to avoid the peak of DOAC blood 
concentration, we instructed those who scheduled to 
perform colonoscopy in AM to administrate anticoagulants 
after the procedure, and those who scheduled colonoscopy 
in PM to administrate in the morning. As for patients in 
the discontinuation group, if DPPB was not suspected upon 
the absence of hematochezia or other clinical symptoms 
and findings, anticoagulants were resumed on the next 
day after polypectomy. In patients taking warfarin, the 
prothrombin time-international normalized ratio (PT-
INR) before polypectomy was confirmed at <3.0, and UFH 
administration was restarted the next day until the PT-INR 
reached the therapeutic range. 

Statistical analysis 

Continuous variables are expressed as mean ± standard 
deviation and were compared using Student’s t-test, except 
for non-normally distributed variables, which are expressed 
as median (range) and were compared using the Mann-
Whitney U-test. Categorical variables are expressed as 
number (percentage), and were compared using Fisher’s 
exact test or the chi-squared test, as appropriate. A P value 
of <0.05 was considered statistically significant. The risk 
factors for DPPB were assessed using a logistic regression 
analysis and are expressed as odds ratios (ORs) and 95% 
CIs. All statistical analyses were performed using SPSS, 
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version 26 (IBM Corp., Armonk, NY, USA). 

Results

Patients and lesions

Figure 1 shows the flow diagram of the patients and lesions 
in this study. During the study period, 412 patients using 
antithrombotic drugs with 874 lesions were identified. 
Among the patients, 275 (591 lesions) who using antiplatelets 
were excluded to eliminate the impact of these drugs, leaving 
137 patients with 283 lesions eligible for this study. The 
patients and lesions were classified into the continuation 
group [50 patients (93 lesions)] and the discontinuation 
group [87 patients (190 lesions)]. The discontinuation 
group comprised of 41 patients (111 lesions) with HBT and  
46 patients (79 lesions) without HBT. Among them,  
10 patients (12 lesions) experienced DPPB. 

The clinical characteristics of the patients and lesions 
are shown in Table 1. Although many of the characteristics 
were similar between the groups, the proportion of DOACs 
prescribed was significantly different. Additionally, the 
discontinuation group had a significantly higher rate 
of lesions treated with prophylactic clipping than the 
continuation group. However, the DPPB rates for both 
groups were not significantly different (3.2% vs. 4.7%; 
P=0.756). No thromboembolic events occurred in any of 

the patients during the perioperative period. 
Table 2 shows the univariate analysis for identifying 

the risk factors for DPPB in the continuation and 
discontinuation groups. The risk between continued 
and discontinued anticoagulant use was not significantly 
different (OR, 0.670; 95% CI, 0.177–2.537; P=0.556), and 
no other clinical variables were identified as significant risk 
factors for DPPB. 

Risk of DPPB in the discontinuation group with or  
without HBT

Table 3 shows the comparison of the clinical characteristics 
of patients and lesions in the discontinuation group 
between the use and non-use of HBT. Of the 87 patients 
(190 lesions) in the discontinuation group, 41 (111 lesions) 
received HBT during the perioperative period. The 
proportion of men and the number of lesions treated per 
procedure were significantly higher in the discontinuation 
with HBT group. The proportion of DOAC users was 
significantly higher in the discontinuation without HBT 
group. The DPPB rate was not significantly different 
between the two groups (4.5% vs. 5.1%; P>0.999). 

Table 4 shows the univariate analysis for identifying the 
risk factors for DPPB in the discontinuation group. The use 
and non-use of HBT showed similar risks for DPPB (OR, 
0.884; 95% CI, 0.230–3.404; P=0.858), and no other clinical 

Figure 1 Flow diagram of the patients and lesions analyzed in this study. HSP, hot snare polypectomy; EMR, endoscopic mucosal resection.

Patients with colorectal polyps
using antithrombotic drugs 

who underwent HSP and/or EMR
412 patients, 874 lesions

(Exclusion)
Taking antiplatelet drugs
275 patients, 591 lesions

Eligible for this study
137 patients, 283 lesions

Continuation group
50 patients, 93 lesions

Discontinuation group
87 patients, 190 lesions

Heparin bridging therapy +
41 patients, 111 lesions

Heparin bridging therapy -
46 patients, 79 lesions
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Table 1 Characteristics of patients and lesions

Variables
Total (137 patients, 

283 lesions)
Continuation group  

(50 patients, 93 lesions)
Discontinuation group  

(87 patients, 190 lesions)
P value

Patients

Age, years, mean ± SD 73.7±8.4 72.9±8.3 74.1±8.4 0.400

Sex, men, n (%) 115 (83.9) 45 (90.0) 70 (80.5) 0.226

Comorbidities, n (%)

Hypertension, yes 86 (62.8) 32 (64.0) 54 (62.1) 0.856

Diabetes mellitus, yes 31 (22.6) 10 (20.0) 21 (24.1) 0.674

Dyslipidemia, yes 34 (24.8) 15 (30.0) 19 (21.8) 0.310

Hemodialysis, yes 3 (2.2) 2 (4.0) 1 (1.1) 0.554

Atrial fibrillation, yes 115 (83.9) 40 (80.0) 75 (86.2) 0.346

Deep vein thrombosis, yes 5 (3.6) 0 (0.0) 5 (5.7) 0.158

Cardiac valve replacement, yes 8 (5.8) 6 (12.0) 2 (2.3) 0.051

Congestive heart failure, yes 25 (18.2) 10 (20.0) 15 (17.2) 0.819

Prior stroke or transient ischemic attack, yes 23 (16.8) 8 (16.0) 15 (17.2) >0.999

Ischemic heart disease, yes 6 (4.4) 0 (0.0) 6 (6.9) 0.086

CHADS2 score, median [range]※ 2 [0–5] 2 [0–5] 2 [0–5] 0.700a

Thrombotic risk (low; score ≤2/moderate or 
high; score ≥3), n (%)

81 (70.4)/34 (29.6) 29 (72.5)/11 (27.5) 52 (69.3)/23 (30.7) 0.831

CHA2DS2-VASc score, median [range]※ 3 [0–7] 3 [1–7] 3 [0–6] 0.262a

Thrombotic risk (low; score ≤4/moderate or 
high; score ≥5), n (%)

99 (86.1)/16 (13.9) 35 (87.5)/5 (12.5) 64 (85.3)/11 (14.7) >0.999

No. of lesions resected, n, median [range] 2 [1–8] 2 [1–8] 2 [1–7] 0.217a

Category of anticoagulants, warfarin/DOACs, n (%) 42 (30.7)/95 (69.3) 15 (30.0)/35 (70.0) 27 (31.0)/60 (69.0) >0.999

Classification of DOACs, dabigatran/
rivaroxaban/apixaban/edoxaban, n (%)

11 (11.6)/27 (28.4)/31 
(32.6)/26 (27.4)

2 (5.7)/9 (25.7)/8 (22.9)/16 
(45.7)

9 (15.0)/18 (30.0)/23 
(38.3)/10 (16.7)

0.017

Lesions

Size, mm, mean ± SD 7.0±4.0 7.2±4.1 6.9±4.0 0.463

Shape, flat/sessile/pedunculated, n (%) 135 (47.7)/112 
(39.6)/36 (12.7)

35 (37.6)/45 (48.4)/13 
(14.0)

100 (52.6)/67 (35.3)/23 (12.1) 0.054

Location, right, n (%) 144 (50.9) 46 (49.5) 98 (51.6) 0.800

Complete resection rate, n (%) 255 (90.1) 85 (91.4) 170 (89.5) 0.677

Histology, adenocarcinoma, n (%) 22 (7.8) 6 (6.5) 16 (8.4) 0.643

Prophylactic clipping, yes, n (%) 265 (93.6) 83 (89.2) 182 (95.8) 0.041

Treated by endoscopist with experience 
performing ≥500 colonoscopies, n (%)

247 (87.3) 78 (83.9) 169 (88.9) 0.256

Incidence of DPPB, n (%) 12 (4.2) 3 (3.2) 9 (4.7) 0.756
※, Patients with atrial fibrillation. a, Mann-Whitney U test. SD, standard deviation; DOACs, direct oral anticoagulants; DPPB, delayed post-
polypectomy bleeding. 
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Table 2 Univariate analysis of the risk factor for delayed post-polypectomy bleeding

Variables
Univariate analysis

OR (95% CI) P valuea

Age, years, <75 vs. ≥75 2.456 (0.651–9.273) 0.185

Sex, men vs. women N/Cb

Hypertension, yes vs. no 1.285 (0.378–4.373) 0.688

Diabetes mellitus, yes vs. no 0.532 (0.114–2.487) 0.423

Dyslipidemia, yes vs. no 1.056 (0.278–4.019) 0.936

Hemodialysis, yes vs. no 4.836 (0.520–44.983) 0.166

Atrial fibrillation, yes vs. no 0.841 (0.177–3.982) 0.827

Deep vein thrombosis, yes vs. no N/Cb

Cardiac valve replacement, yes vs. no 1.804 (0.216–15.055) 0.586

Congestive heart failure, yes vs. no 0.365 (0.046–2.891) 0.340

Prior stroke or transient ischemic attack, yes vs. no 2.870 (0.877–9.395) 0.081

Ischemic heart disease, yes vs. no 1.669 (0.201–13.856) 0.635

CHADS2 score, low risk; ≤2 vs. moderate or high risk; ≥3 2.430 (0.761–7.765) 0.134

CHA2DS2-VASc score, low risk; ≤4 vs. moderate or high risk; ≥5 0.766 (0.161–3.638) 0.737

No. of lesions resected per colonoscopy, 1 vs. ≥2 0.361 (0.074–1.767) 0.208

Size, mm, <10 vs. ≥10 0.581 (0.169–1.995) 0.388

Shape, flat vs. sessile 1.170 (0.361–3.793) 0.793

Location, right vs. left 0.964 (0.303–3.063) 0.950

Complete resection, yes vs. no 1.217 (0.151–9.795) 0.853

Histology, adenocarcinoma vs. others 1.082 (0.133–8.794) 0.941

Prophylactic clipping, yes vs. no N/Cb

Category of anticoagulants, warfarin vs. DOACs 0.742 (0.196–2.811) 0.661

Experience of endoscopist performing colonoscopies, <500 vs. ≥500 0.613 (0.077–4.895) 0.644

Anticoagulants, continued vs. discontinued 0.670 (0.177–2.537) 0.556
a, logistic regression analysis model was used. b, the number of the lesions was too small and there were zero cell counts. OR, odds ratio; 
CI, confidence interval; N/C, not calculated; DOACs, direct oral anticoagulants.

variables were identified as significant risk factors for DPPB. 

Clinical characteristics of patients and lesions with DPPB

The clinical characteristics of the 10 patients (12 lesions) 
that experienced DPPB are shown in Table S1. Their 
median age was 73 years (range, 52 to 84 years). All of the 
patients were male, and all of the lesions were treated with 
prophylactic clipping. The period between polypectomy 
and DPPB ranged between 1 and 6 days. Emergency 

colonoscopies were performed for all the DPPB cases, with 
subsequent achievement of hemostasis, although 1 patient 
experienced rebleeding (case no. 2) and 3 patients required 
blood transfusions (case nos. 5, 9, and 10). The following 
anticoagulants were prescribed to these patients: warfarin  
(3 patients), dabigatran (2 patients), rivaroxaban (2 patients), 
apixaban (2 patients), and edoxaban (1 patient), and  
3 patients received HBT. Among these patients, 1 case of 
DPPB occurred before anticoagulant therapy was restarted 
(case no. 1). One patient experienced DPPB after both 

https://cdn.amegroups.cn/static/public/JGO-21-3-Supplementary.pdf
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Table 3 Comparison of characteristics of patients and lesions in the discontinuation group between with and without heparin bridging therapy

Variables
Total of discontinuation group 

(87 patients, 190 lesions)
Discontinuation with HBT 
(41 patients, 111 lesions)

Discontinuation without HBT 
(46 patients, 79 lesions)

P value

Patients

Age, years, mean ± SD 74.1±8.4 72.5±8.6 75.6±8.0 0.088

Sex, men, n (%) 70 (80.5) 40 (97.6) 30 (65.2) <0.001

Comorbidities

Hypertension, yes, n (%) 54 (62.1) 27 (65.9) 27 (58.7) 0.515

Diabetes mellitus, yes, n (%) 21 (24.1) 13 (31.7) 8 (17.4) 0.139

Dyslipidemia, yes, n (%) 19 (21.8) 8 (19.5) 11 (23.9) 0.796

Hemodialysis, yes, n (%) 1 (1.1) 1 (2.4) 0 (0.0) 0.471

Atrial fibrillation, yes, n (%) 75 (86.2) 36 (87.8) 39 (84.8) 0.763

Deep vein thrombosis, yes, n (%) 5 (5.7) 1 (2.4) 4 (8.7) 0.365

Cardiac valve replacement, yes, n (%) 2 (2.3) 2 (4.9) 0 (0.0) 0.219

Congestive heart failure, yes, n (%) 15 (17.2) 6 (14.6) 9 (19.6) 0.583

Prior stroke or transient ischemic attack, 
yes, n (%)

15 (17.2) 9 (22.0) 6 (13.0) 0.395

Ischemic heart disease, yes, n (%) 6 (6.9) 3 (7.3) 3 (6.5) >0.999

CHADS2 score, median [range]※ 2 [0-5] 2 [0-5] 2 [0-5] 0.991a

Thrombotic risk (low; score≤2/moderate 
or high; score≥3), n (%)

52 (69.3)/23 (30.7) 24 (66.7)/12 (33.3) 28 (71.8)/11 (28.2) 0.803

CHA2DS2-VASc score, median [range]※ 3 [0–6] 3 [0–6] 3 [1–6] 0.159a

Thrombotic risk (low; score≤4/moderate 
or high; score≥5), n (%)

64 (85.3)/11 (14.7) 31 (86.1)/5 (13.9) 33 (84.6)/6 (15.4) >0.999

No. of lesions resected, n, median [range] 2 [1–7] 3 [1–7] 2 [1–4] 0.001a

Category of anticoagulants, warfarin/
DOACs, n (%)

27 (31.0)/60 (69.0) 22 (53.7)/19 (46.3) 5 (10.9)/41 (89.1) <0.001

Classification of DOACs, dabigatran/
rivaroxaban/apixaban/edoxaban, n (%)

9 (15.0)/18 (30.0)/23 (38.3)/10 
(16.7)

3 (15.8)/6 (31.6)/8 (42.1)/2 
(10.5)

6 (14.6)/12 (29.3)/15 (36.6)/8 
(19.5)

0.857

Lesions

Size, mm, mean ± SD 6.9±4.0 7.0±4.1 6.7±3.8 0.573

Shape, flat/sessile/pedunculated, n (%) 100 (52.6)/67 (35.3)/23 (12.1) 60 (54.1)/34 (30.6) 
/17 (15.3)

40 (50.6)/33 (41.8)/6 (7.6) 0.135

Location, right, n (%) 98 (51.6) 58 (52.3) 40 (50.6) 0.883

Complete resection rate, n (%) 170 (89.5) 98 (88.3) 72 (91.1) 0.635

Histology, adenocarcinoma, n (%) 16 (8.4) 8 (7.2) 8 (10.1) 0.598

Prophylactic clipping, yes, n (%) 182 (95.8) 106 (95.5) 76 (96.2) >0.999

Treated by endoscopist with experience 
performing ≥500 colonoscopies, n (%)

169 (88.9) 99 (89.2) 70 (88.6) >0.999

Incidence of DPPB, n (%) 9 (4.7) 5 (4.5) 4 (5.1) >0.999
※, Patients with atrial fibrillation. a, Mann-Whitney U test. HBT, heparin bridging therapy; SD, standard deviation; DOACs, direct oral 
anticoagulants; DPPB, delayed post-polypectomy bleeding. 
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Table 4 Univariate analysis of the risk factor for delayed post-polypectomy bleeding in the discontinuation group

Variables
Univariate analysis

OR (95% CI) P valuea

Age, years, <75 vs. ≥75 3.031 (0.613–14.988) 0.174

Sex, men vs. women N/Cb

Hypertension, yes vs. no 1.415 (0.343–5.837) 0.631

Diabetes mellitus, yes vs. no 0.294 (0.036–2.408) 0.254

Dyslipidemia, yes vs. no 0.401 (0.049–3.298) 0.395

Hemodialysis, yes vs. no N/Cb

Atrial fibrillation, yes vs. no 1.342 (0.161–11.179) 0.786

Deep vein thrombosis, yes vs. no N/Cb

Cardiac valve replacement, yes vs. no N/Cb

Congestive heart failure, yes vs. no 0.713 (0.086–5.932) 0.754

Prior stroke or transient ischemic attack, yes vs. no 2.418 (0.622–9.395) 0.202

Ischemic heart disease, yes vs. no 1.491 (0.174–12.790) 0.716

CHADS2 score, low risk; ≤2 vs. moderate or high risk; ≥3 0.417 (0.108–1.608) 0.204

CHA2DS2-VASc score, low risk; ≤4 vs. moderate or high risk; ≥5 1.464 (0.176–12.167) 0.724

No. of lesions resected per colonoscopy, 1 vs. ≥2 N/Cb

Size, mm, <10 vs. ≥10 0.961 (0.192–4.813) 0.962

Shape, flat vs. sessile 1.362 (0.329–5.644) 0.670

Location, right vs. left 1.183 (0.308–4.548) 0.807

Complete resection, yes vs. no 0.938 (0.111–7.915) 0.953

Histology, adenocarcinoma vs. others 1.383 (0.162–11.816) 0.767

Prophylactic clipping, yes vs. no N/Cb

Category of anticoagulants, warfarin vs. DOACs 0.223 (0.027–1.823) 0.162

Experience of endoscopist performing colonoscopies, <500 vs. ≥500 N/Cb

Heparin bridging therapy, yes vs. no 0.884 (0.230–3.404) 0.858
a, logistic regression analysis model was used. b, the number of the lesions was too small and there were zero cell counts. OR, odds ratio; 
CI, confidence interval; N/C, not calculated; DOACs, direct oral anticoagulants.

UFH and warfarin were re-administered, and the results of 
coagulation tests when DPPB occurred were PT-INR of 
1.39 and APTT of 84.3 s (case no. 4). 

Rate of DPPB in the continuation group by each kind of 
anticoagulant drug

Figure 2 shows the rates of DPPB per lesion in the 
continuation group by each kind of anticoagulant drug. 
DPPB occurred only in patients taking warfarin and 

rivaroxaban, and the rate of DPPB was not significantly 
different between the patients with continued use of 
warfarin and DOACs (P=0.127). Of the DOACs used, there 
was no significant difference in the rates of DPPB by drug 
class (P=0.512). 

Risk of DPPB according to the anticoagulant withdrawal 
period 

To investigate the impact of the length of the anticoagulant 
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withdrawal period on the risk of colorectal DPPB, 
anticoagulant users without HBT were classified into three 
groups as follows: patients with a withdrawal period of  
≥2 days (group A), those with a withdrawal period of 1 day 
(on the day of colonoscopy) (group B), and those without 
withdrawal (continued anticoagulants) (group C). Table 5 
shows the incidence rates of DPPB in the above groups. 
There were 26 patients (45 lesions) in group A, 20 patients 
(34 lesions) in group B, and 50 patients (93 lesions) in 
group C. The incidence rates of DPPB in groups A, B, and 
C were 2.2%, 8.8%, and 3.2%, respectively, and there was 
no significant difference among these three groups. Table 6 
shows the risk of DPPB according to the withdrawal period 
of anticoagulants, and the risk of colorectal DPPB was not 
significantly different in the univariate analysis, regardless 
of the length of the withdrawal period. 

Discussion

In this study, we assessed the impact of anticoagulants on 
the risk of colorectal DPPB and evaluated the necessity 
of drug withdrawal during the peri-endoscopic period as 
recommended in the JGES guidelines. Our results showed 
that there was no significant difference in the incidence rates 
of DPPB between those who continued and discontinued 
anticoagulants, and the continued use of anticoagulants was 
not a significant risk factor for colorectal DPPB, compared 
to the discontinuation of anticoagulants. 

To date, several efforts have been made to reduce the risk 
of colorectal DPPB for anticoagulant users. Replacement 
of warfarin with DOACs and temporary discontinuation 
before high-bleeding-risk endoscopic procedures are 
recommended in the JGES guidelines (8,9). However, 
evidence regarding the effectiveness of anticoagulant 

Figure 2 Rates of delayed post-polypectomy bleeding in the continuation group by each anticoagulant drug. 
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Table 5 The incidence rates of delayed post-polypectomy bleeding in the groups according to the withdrawal period of anticoagulants

Variables Group Aa (26 patients, 45 lesions) Group Ba (20 patients, 34 lesions) Group Ca (50 patients, 93 lesions)

Incidence of DPPB, n (%) 1 (2.2) 3 (8.8) 3 (3.2)

P value

vs. Group A – 0.309 >0.999

vs. Group B – – 0.341

vs. Group C – – –
a, Group A, anticoagulant withdrawal period of ≥2 days; Group B, anticoagulant withdrawal period of 1 day (on the day of colonoscopy); 
Group C, without anticoagulant withdrawal period (continued). DPPB, delayed post-polypectomy bleeding.
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Table 6 The risk assessment for delayed post-polypectomy bleeding in the groups according to the withdrawal period of anticoagulants

Combination of the groups assessed the risk of DPPBa
Univariate analysis

OR (95% CI) P valueb

Group B vs. Group A 4.258 (0.423–42.870) 0.219

Group C vs. Group B 0.344 (0.066–1.796) 0.206

Group A vs. Group C 0.682 (0.069–6.744) 0.743
a, Group A, anticoagulant withdrawal period of ≥2 days; Group B, anticoagulant withdrawal period of 1 day (on the day of colonoscopy); 
Group C, without anticoagulant withdrawal period (continued). b, logistic regression analysis model was used. DPPB, delayed post-
polypectomy bleeding; OR, odds ratio; CI, confidence interval.

withdrawal for reducing the risk of colorectal DPPB has 
not been provided in the literature, while the increased risk 
of thromboembolism accompanying the interruption of 
anticoagulant treatment has been previously reported (14). 
In this study, we first evaluated the risk of colorectal DPPB 
according to the withdrawal period of anticoagulants. 
Although the incidence rate of colorectal DPPB in the 
group with 1-day withdrawal of anticoagulants (group B) 
was higher than the other groups, there was no significant 
difference among anticoagulant users classified according to 
the length of the withdrawal period. Univariate analysis also 
demonstrated that the withdrawal period of anticoagulants 
did not affect the risk of colorectal DPPB. Thus, the effect 
of the temporary discontinuation of anticoagulants for 
reducing the risk of colorectal DPPB was uncertain in this 
study. 

To balance the risks between bleeding complications 
and thromboembolisms, HBT during the peri-endoscopic 
period is recommended in the JGES guidelines (8,9). 
However, a previous randomized, placebo-controlled trial for 
warfarin users with atrial fibrillation demonstrated that HBT 
for elective surgery or other elective invasive procedures did 
not reduce the risk of arterial thromboembolism, whereas the 
incidence of major bleeding was increased (15). Regarding 
endoscopic polypectomy in the colorectum, some previous 
studies reported that HBT is associated with a higher 
risk of DPPB (10-13), and another recent study reported 
that the incidence rate of colorectal DPPB in the group 
of HSP with HBT was 12.0% (95% CI, 5.0–19.1%) (16).  
On the other hand, the results of our study showed no 
significant difference in the incidence rates and risks of 
colorectal DPPB between the use and non-use of HBT, 
and the incidence rate of DPPB in the discontinuation 
group with HBT was lower compared to those of previous 
studies. We estimate the reasons for these discrepancies as 
follows. First, the proportion of warfarin and DOACs; in 

some of the previous studies, the proportion of warfarin 
users in HBT group was relatively higher than that of ours 
[approximately 70–90% (10-12) vs. 53.7%, respectively]. 
In patients taking warfarin with HBT, both of warfarin 
and UFH were restarted on the next day of colonoscopic 
polypectomy and continued until the PT-INR reached 
the therapeutic range. Consequently, a higher proportion 
of warfarin users with HBT led to a longer period of 
UFH infusion and could relate to a higher risk of DPPB. 
Second, patients with concomitant use of antiplatelets were 
whether excluded or not; in our study, the patients receiving 
antiplatelet drugs were excluded to eliminate the impact 
of these drugs. However, previous studies included the 
patients with concomitant use of antiplatelets and analyzed 
altogether (10-12). Thus, it might additively affect the 
incidence of colorectal DPPB. Third, the incidence rate 
of DPPB was calculated based on the number of either 
patients or lesions; we calculate the incidence rate of DPPB 
based on the total number of lesions treated, whereas some 
previous studies have calculated it based on that of patients 
(10-11,13). There is a controversy about the number of 
either patients or lesions should be used to calculate the 
incidence rate of DPPB. However, if calculated based 
on the number of patients, the incidence rate of DPPB 
would be higher owing to a lower denominator and the 
impact of HBT as risk factor would be emphasized. To 
evaluate the relationships between the bleeding risk and the 
characteristics of each lesion specifically, we consider that 
the assessment of the incidence rate of colorectal DPPB 
would be better analyzed per lesions (12). With respect 
to the impact of healthcare cost, the burden of colorectal 
polypectomy was substantially higher with HBT than with 
standard treatments (17). Although our results showed no 
significant difference in the incidence rates and risks of 
colorectal DPPB, the recommendation for HBT during the 
peri-endoscopic period seems to require reconsideration. 
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The safety of uninterrupted antithrombotic drug therapy 
with respect to the risk of bleeding complications following 
colorectal polypectomy has been evaluated (18-21). However, 
most of them compared the bleeding risk of antithrombotic 
users  with that  of  non-users .  General ly,  c l inical 
characteristics, such as age, sex, and comorbidities, tend to 
differ between patients with and without antithrombotic 
treatments. Additionally, the resumption of antithrombotic 
drugs after colonoscopic polypectomy can influence the risk 
of DPPB (22). Thus, the risk of continued antithrombotic 
medication usage would be better evaluated by comparing 
it with temporary discontinuation. A recent randomized, 
placebo-controlled trial for clopidogrel users showed that 
the risk of colorectal DPPB was not significantly different 
between drug interruption and non-interruption (23). 
For anticoagulants, a retrospective observational study of 
warfarin users reported that the incidence rate of colorectal 
DPPB without interruption of anticoagulation was 0% (0/41 
lesions) (24). Although the incidence rate of our continuation 
group was higher especially in warfarin users [9.5% (2/21)], 
the value was rather close to that of another recent study 
[12.2% (5/41)] (25) and there was no significant difference 
compared to that of DOAC users. On the other hand, 
another retrospective study reported that the incidence rate 
of colorectal post-polypectomy bleeding was significantly 
higher in those with continued anticoagulant use (including 
warfarin and DOAC users) than in those with anticoagulant 
discontinuation and HBT non-use (26). However, patients 
with concomitant antiplatelet treatments (including low-
dose aspirin, thienopyridine, etc.) were not excluded in 
the study protocol. Thus, these other drugs might have 
influenced their findings. To our knowledge, ours is the first 
study that included both warfarin and DOAC users and 
excluded antiplatelet users to compare the risk of colorectal 
DPPB between the continuation and discontinuation of 
anticoagulants. 

We consider that there are some merits of colonoscopic 
polypectomy with continuation of anticoagulants as follows. 
First, patients recommended not to interrupt anticoagulants 
by prescribing physicians become targets of performing 
colonoscopic polypectomy. Second, in cases of patients with 
difficulty in getting agreement of anticoagulant withdrawal 
(for reasons such as afraid of thromboembolic diseases, 
etc.), they can undergo treatment for colorectal lesions. 
Third, if patients fail to stop anticoagulants on the day of 
colonoscopy for some reasons and colorectal lesions eligible 
for colonoscopic polypectomy are detected, we can avoid 
to plan secondary colonoscopy on another day. Besides, if 

anticoagulant therapy were stopped and thromboembolic 
event unfortunately occurred during the peri-endoscopic 
period, it would be difficult to rule out the causal 
relationship between them. Therefore, we consider that if 
the bleeding rate is similar, colonoscopic polypectomy with 
continuation of anticoagulants is a better strategy than the 
management recommended in the present guidelines.

This study had several limitations. First, this was a 
single-institutional study, and the total number of patients 
and lesions was relatively small. Although approximately 
400 lesions in each group are required to prove equivalence 
and non-inferiority between the continuation and the 
discontinuation groups (at least 80% power to show 
non-inferiority at a margin of 10%), it was difficult to 
collect such number of sample size. Second, our study 
was observational and mostly retrospective in design, 
and the characteristics of patients and lesions were not 
matched between each group. In previous studies, some 
clinical factors related to patients and lesions have been 
demonstrated as risk factors for colorectal DPPB. However, 
in our study, none of them were detected as significant 
risk factors and some of them could not be calculated in 
the univariate analysis. Third, the lesion size of our study 
was relatively small to treat with HSP and EMR. CSP is 
recommended to treat colorectal lesions less than 9 mm 
with high confidence of benign nature and reported to have 
lower risk of bleeding complications (27,28). However, in 
our institution, resection of colorectal lesion with CSP was 
initiated to perform in 2016, and a substantial proportion 
of subcentimeter lesions were treated with HSP and EMR 
especially in the beginning of study period. The bleeding 
risk of HSP and EMR would better to be evaluated for 
colorectal lesion larger than 10 mm or with a high suspicion 
of malignancy. Fourth, we could not evaluate the impact on 
the risk of colorectal DPPB by each kind of anticoagulant 
drug class in detail owing to our small sample size. Although 
our results showed no significant differences in the rate and 
risk of colorectal DPPB between warfarin and DOACs, 
there are differences in pharmacological mechanisms 
between them (as well as among DOACs including 
dabigatran, rivaroxaban, apixaban, and edoxaban). Hence, 
it would be desirable to evaluate the impact on colorectal 
DPPB by patients using each kind of anticoagulant drug. 
Finally, no patient experienced thromboembolic events 
during the peri-endoscopic period; thus, we could not 
assess the risk of thromboembolic events according 
to anticoagulant use. We suggest that a multicenter 
surveillance, including a larger number of case-matched 
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patients and lesions appropriate for HSP and EMR is 
necessary to assess the impact of anticoagulants on the risk 
of colorectal DPPB. 

In conclusion, the incidence rate and risk of DPPB was 
similar between those who continued and discontinued 
anticoagulants. Additionally, the length of the anticoagulant 
withdrawal period did not affect the risk of colorectal 
DPPB. Our results suggest that the continued use 
of anticoagulants might be acceptable for colorectal 
polypectomy, and that the managements recommended in 
the present guidelines may be reconsidered. 
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Table S1 Clinical characteristics of 10 patients with 12 lesions experienced delayed post-polypectomy bleeding

Case No.
Age,  
years

Sex Comorbidities
Lesion characteristics Prophylactic 

Clipping
Anticoagulants

Drug withdrawal 
period, day

Heparin bridging 
therapy

Bleeding date after 
polypectomy, day

Rebleeding
Blood  

transfusionSize, mm Shape Location Histology

1 84 M HT, Af, CHF 12 Sessile Left Adenocarcinoma Yes Dabigatran 1 no 1 No No

2 74 M HT, Af, prior stroke 5 Flat Right Adenoma Yes Apixaban 2 yes 2 Yes No

3 Flat Right Adenoma Yes

5 Flat Left Adenoma Yes

3 74 M ischemic heart disease 3 Flat Right Adenoma Yes Rivaroxaban 2 yes 2 No No

4 61 M HT, DL, Af 6 Sessile Left Adenoma Yes Warfarin 3 yes 6 No No

5 72 M Af 3 Sessile Right Adenoma Yes Apixaban 2 no 6 No Yes

6 76 M HT, DM, Af, prior stroke 4 Flat Left Adenoma Yes Dabigatran 1 no 3 No No

7 67 M Af 10 Flat Right Adenoma Yes Edoxaban 1 no 2 No No

8 67 M Af 5 Flat Left Adenoma Yes Rivaroxaban 0 (continued) no 1 No No

9 78 M HT, DM, DL, HD, Af, prior stroke 12 Sessile Right Adenoma Yes Warfarin 0 (continued) no 3 No Yes

10 52 M cardiac valve replacement 15 Sessile Left Adenoma Yes Warfarin 0 (continued) no 2 No Yes

HT, hypertension; Af, atrial fibrillation; CHF, congestive heart failure; DL, dyslipidemia; DM, diabetes mellitus; HD, hemodialysis.
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