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Abstract

BACKGROUND

Postoperative delayed bleeding (PDB) after gastric endoscopic submucosal
dissection (ESD) is the most common adverse event in patients receiving
antithrombotics even with second-look endoscopy. Moreover, with the increasing
prevalence of cardiovascular and cerebrovascular diseases in an aging population
with associated lifestyle-related diseases, an increasing number of patients receive
antithrombotics. Several attempts have been made to prevent PDB in aging
population; however, a consensus has yet to be reached.

AIM
To examine the efficacy of third-look endoscopy (TLE) for PDB prevention.

METHODS

One hundred patients with early gastric neoplasms receiving antithrombotics
were prospectively enrolled and subjected to ESD with TLE between February
2017 and July 2019. The primary endpoint was PDB rate, which was compared
with our preset threshold. Furthermore, we divided the bleeding period into
early-and late-onset PDB (E-PDB and L-PDB, respectively) and analyzed its rate.
As a secondary analysis, we compared PDB rates with those of a historical control
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group, using propensity score matching, and calculated the PDB rates per
antithrombotic agent use in each group.

RESULTS

In total, 96 patients and 114 specimens were finally evaluated. The overall PDB
rate was 7.9% (9/114) [90%CI: 4.7-13.1, P = 0.005], while the late-and early-onset
PDB rates (L-PDB and E-PDB) were 5.3% [90%CI: 2.7-9.9, P < 0.0001] and 2.6%
[90%CI: 1.1-6.4, P = 0.51], respectively. Propensity score matching generated 58
matched pairs for TLE and control groups. No differences were found in overall
PDB incidence (10.3% vs 20.7%, P = 0.12), whereas L-PDB occurrence significantly
differed (5.2% vs 17.2%, P = 0.04) between groups. Considering antithrombotics’
use, the overall PDB rate was higher for direct oral anticoagulants and multiple
antithrombotics in the control group, while L-PDB incidence was lower in the TLE
group for these agents (8.7% vs 23.1% and 5.0% vs 29.4%, respectively).

CONCLUSION
TLE for gastric ESD reduces overall PDB, and especially L-PDB incidence, among
patients receiving antithrombotics.

Key Words: Endoscopic submucosal dissection; Postoperative delayed bleeding; Third
look endoscopy; Antithrombotic agents; Late phase bleeding; Phase I1

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The major adverse event after endoscopic submucosal dissection for early
gastric cancer under antithrombotic therapy is post-operative delayed bleeding (PDB).
We verified the effectiveness of third-look endoscopy (TLE) before discharge in a
phase II trial. Our results suggest that TLE significantly reduced PDB incidence among
patients who continued to receive antithrombotic drugs. We concluded that TLE which
is manageable for every endoscopist is a simple and effective method for preventing
PDB under antithrombotic therapy.

Citation: Tkeda R, Hirasawa K, Sato C, Ozeki Y, Sawada A, Nishio M, Fukuchi T, Kobayashi R,
Makazu M, Taguri M, Maeda S. Third-look endoscopy prevents delayed bleeding after
endoscopic submucosal dissection under antithrombotic therapy. World J Gastroenterol 2020;
26(41): 6475-6487

URL: https://www.wjgnet.com/1007-9327/full/v26/i41/6475.htm

DOI: https://dx.doi.org/10.3748/wjg.v26.i41.6475

INTRODUCTION

Despite the widespread eradication of Helicobacter pylori and improvements in
treatment, both the morbidity and mortality of gastric cancer remains high, especially
in Asia”. As a minimally invasive approach, endoscopic treatment for early gastric
cancer (EGC) has dramatically advanced with the development of endoscopic
submucosal dissection (ESD). Additionally, the advent of ESD has fulfilled the promise
of en bloc and complete EGC resection!”. The removal of a complete specimen by ESD
is directly associated with the final pathological evaluation and greatly contributes to
curability!’; therefore, ESD is now the gold standard for treatment for EGC; however,
postoperative delayed bleeding (PDB) is a major adverse event of gastric ESD, which
cannot be eliminated. The overall frequency of PDB is reported at 5.1%-5.7%"*1.

We previously reported that antithrombotic therapy (ATT) is an independent risk
factor for PDB; in particular, we found that anticoagulation and combination ATT are
associated with late-onset PDBP‘.. Recently, with the increasing prevalence of
cardiovascular and cerebrovascular diseases in an aging population with associated
lifestyle-related diseases, an increasing number of patients receive ATT. Although
several attempts to prevent PDB in these patients have been reported, a consensus has
yet to be reached!""*.

In our previous reports, second-look endoscopy (SLE) on postoperative day (POD) 1
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was performed in all cases of gastric ESD/. Therefore, we anticipated that the
addition of third-look endoscopy (TLE) could prevent PDB in patients under ATT; as
such, we attempted to verify its efficacy in this prospective study.

MATERIALS AND METHODS
Study design

This study was designed as a phase II trial in a single center and was approved by the
Clinical Ethics Committee of Yokohama City University Graduate School of Medicine,
conforming to the Helsinki Declaration. The study is registered in the UMIN Clinical
Trials Registry System (000025607). All patients provided written informed consent
before undergoing ESD. We enrolled patients with EGC receiving antithrombotic
agents, and TLE was added to conventional ESD, including SLE, in all participants.

Study protocol

The flow chart of the study protocol is shown in Figure 1. Patients received an oral
potassium-competitive acid blocker (vonoprazan, 20 mg/d) on the day before the ESD.
After ESD treatment (POD 0), SLE was performed on POD 1 to check the condition of
the artificial ulcers; if blood oozing or exposed blood vessels (Forrest classification 1b,
2a) were confirmed, prophylactic hemostasis for electrocoagulation was provided.
Fluid intakes were resumed 2 h after SLE, and liquid meals were reinstated on POD 2.
TLE was performed on POD 5, and endoscopic hemostasis was augmented the same
as SLE. If POD 5 was a hospital holiday, we performed TLE either on the previous or
the next day (POD 4 or POD 6). Patients without any adverse events were discharged
on POD 6. The potassium-competitive acid blocker was continued for at least eight
weeks after ESD.

Study outcomes

The primary endpoint was the overall PDB rate in patients with TLE. Additionally, we
divided the bleeding period into early and late-onset PDB (E-PDB: bleeding before
POD 5; L-PDB: bleeding after POD 6, respectively) as a sub-analysis of the primary
endpoint. As a secondary analysis, we compared the PDB rate with a historical control
group of 109 patients (132 specimens) subjected to conventional ESD under ATT in our
institution from January 2014 to January 2017, using propensity score matching to
adjust the baseline characteristics of the two groups. Finally, we calculated the PDB
rates per antithrombotic agent used in each group.

Participants

We enrolled 100 consecutive patients > 20 years old with early gastric neoplasms
receiving antithrombotic agents between February 2017 and July 2019. The indication
for gastric ESD included: (1) Adenoma and intestinal-type mucosal cancer lesions of
any size without ulcers; (2) Differentiated mucosal cancer lesions < 3 cm with ulcers;
(3) Undifferentiated mucosal cancer < 2 cm in size without ulcers!™'“; and (4) no
evidence of either lymph node or distant metastasis confirmed by preoperative
computed tomography. Patients were excluded if they: (1) Had lesions in the remnant
stomach and underwent type B-1 or 2 reconstruction distal gastrectomy and gastric
tube reconstruction after lower esophagectomy; (2) Had infectious diseases requiring
systemic treatment; (3) Were either pregnant or possibly pregnant; (4) Had
comorbidities such as psychiatric disorders and dementia that made it difficult to
confirm their intention to participate; (5) Had unstable angina developed within the
last 3 wk or myocardial infarction within 6 mo; (6) had respiratory disease requiring
continuous oxygen administration; (7) Had uncontrolled hypertension; (8) Had
uncontrolled diabetes; (9) Had anemia requiring blood transfusion (hemoglobin < 7.0
g/dL), a bleeding tendency (platelets < 50000); and (10) Were judged to be
inappropriate for this study by the attending physician.

Antithrombotic agents and their management

The antithrombotic agents included in this study were the following: Antiplatelet
agents (aspirin, thienopyridine, and cilostazol), anticoagulants [warfarin and direct
oral anticoagulants (DOAC)], and multiple antithrombotic agents [e.g., dual
antiplatelet therapy (DAPT), antiplatelet and anticoagulant agents], and were
categorized accordingly. To determine drug continuation or withdrawal and
resumption, we consulted the attending physician of the specialty department before

November 7,2020 | Volume26 | Issue4l |
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ESD

SLE

TLE

PODO

Vonoprazan
(20 mg/day)

POD1

Start drinking

POD2 POD3 POD4 POD5 POD6

Resuming a meal Discharge

Figure 1 Flow chart of the study protocol. SLE: Second-look endoscopy; ESD: Endoscopic submucosal dissection; TLE: Third-look endoscopy; POD:

Postoperative day.

planning the procedure and determined the feasibility of drug withdrawal and its
duration according to the Japan Gastroenterological Endoscopy Society (JGES)
guidelines!>'“l; however, our drug-specific retrospective large dataset indicated that
antiplatelet agents do not significantly increase PDB rates after gastric ESDI, and that
patients taking anticoagulants or DAPT have a high thrombotic risk. Additionally, the
evidence level in JGES guidelines regarding the possibility of continuation and
withdrawal of ATT is not so high. Therefore, we continued ATT as long as possible. If
a patient discontinued an antithrombotic agent, we reinstated oral treatment from
POD 2 onwards following SLE. Patients receiving warfarin were hospitalized the day
before the ESD, and we confirmed the prothrombin time-international normalized
ratio, thus adjusting warfarin dose to increase the activated partial thromboplastin
time to 1.5-2-times that of the pretreatment value. Heparin bridge therapy (HBT) was
never used to substitute anticoagulant therapy or DAPT because of the poor evidence
regarding thrombosis prevention and a higher PDB rate than that in our previous
data[h'm"/‘]'

ESD procedure

All patients underwent pretreatment endoscopic examinations using endoscopes that
provide narrow-band imaging with magnifying endoscopy (GIF-H260Z or GIF-H290Z;
Olympus Medical Systems Corporation, Tokyo, Japan) to accurately confirm tumor
margins. All procedures were performed under conscious sedation using midazolam
or propofol and pentazocine. A single-channel endoscope with water jet (GIF-Q260J;
Olympus, Tokyo, Japan) or a 2-channel multi-bending endoscope (GIF-2TQ260 M;
Olympus) was used with a high-frequency power supply unit (VIO300D, ICC200;
ERBE, Tiibingen, Germany or PSD60; Olympus, Tokyo, Japan) for electrocoagulation.
Gastric ESDs were performed using a conventional procedure. After marking around
the tumor and injecting saline or 10% glycerin solution mixed with sodium
hyaluronate (MucoUp; Johnson & Johnson Medical Company, Tokyo, Japan), we
started mucosal incision using a Dual knife (Olympus Medical Systems, Co. Tokyo.
Japan) and performed submucosal dissection using insulated-tip knife-2 (Olympus
Medical Systems, Co. Tokyo. Japan) and Dual knife. The remaining visible blood
vessels in the ESD artificial ulcer were cauterized using hemostatic forceps
(Coagrasper; Olympus Medical Systems Co. Tokyo, Japan). After resection, we
dispersed a mixture containing aluminum hydroxide gel, liquid magnesium
hydroxide, and 10000 U thrombin (approximately 100 mL).

PDB definition

PDB was defined as an episode of hematemesis and/or melena, or a decline in
hemoglobin levels of > 2 g/dL, and requirement of emergency endoscopic hemostasis.
PDB occurring before POD 5 was defined as E-PDB, whereas that occurring after
POD6 was defined as L-PDB.
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Sample size calculation

The sample size was calculated based on our historical dataset. The PDB rate of
consecutive patients who were subjected to gastric ESD under ATT from January 2014
to December 2015 was 15.3% (16/104). Therefore, we assumed a threshold of 15% for
the overall PDB rate and hypothesized that this rate would be reduced to 7% by the
TLE intervention. To achieve an 80% power with a one-sided significance level of 0.05,
we calculated that 92 cases were required. Considering the feasibility of the study, the
final sample size was calculated at 100 patients.

Statistical analysis

We analyzed the baseline characteristics and outcomes using the y? or Fisher exact
tests for categorical data. For the primary analysis, we calculated the PDB rate and its
90% confidence interval. If the upper limit was less than 15%, then our primary
hypothesis was met. For the secondary analysis, we used propensity score matching to
compare the TLE group with the historical control group. To balance bias, we used
logistic regression including the following factors for calculating the propensity score:
age, sex, location, morphology, specimen size, ulcer, tumor depth, pathology,
procedure time, tumor size, and antithrombotic agents. P < 0.05 was considered to
indicate statistical significance. JMP (version 12) software package (SAS Institute, Cary,
NC, United States) was used for statistical analyses.

RESULTS

Demographic and clinical patient data

One hundred patients with 126 early gastric neoplasms under ATT were subjected to
ESD. Several synchronous multiple lesions were removed in the same specimen, and
since the study analysis was conducted based on specimens obtained by ESD, 100
patients, and 118 specimens were investigated; of which four were excluded because
of intraoperative perforation. Therefore, 96 patients and 114 specimens were finally
evaluated. We used a specimen-based instead of patient-based analysis because, on a
patient’s basis, it is difficult to determine which specimen should be prioritized based
on clinicopathological characteristics. Moreover, if a patient with multiple lesions is
excluded, it is not possible to perform analysis following the actual clinical practice.

Baseline clinicopathological characteristics are shown in Table 1. The participants
included 98 males and 16 females aged between 59 and 88 years (mean 75.5 + 0.6
years). Regarding the tumors’ location, 18.4% (21/114), 12.3% (14/114), and 69.3%
(79/114) of the tumors were in the upper, middle, and lower stomach, respectively,
while 8.8% (10/114), 31.6% (36/114), 40.3% (46/114), and 19.3% (22/114) were in the
anterior wall, posterior wall, lesser curvature, and greater curvature, respectively.
Regarding tumor morphology, 42.9% (49/114) of the tumors were of the protruded
type and 57.0% (65/114) of the flat/depressed type. The median tumor and specimen
sizes were 11.0 mm (range 2-70) and 35.0 mm (range 18-95), respectively.
Histologically, 95.6% and 4.4% of the tumors were differentiated and undifferentiated
adenocarcinomas, respectively. No adenomas were included during the study period.
Deep submucosal invasive carcinomas were recognized in 1.8% (2/114) and ulceration
was confirmed in 5.3% (6/114) of the tumors. Synchronous multiple occurrence of
lesions was found in 22.9% (22/96) of all patients.

As a result of the principle of ATT continuation, all patients continued to take
antithrombotic agents during the perioperative period. These included aspirin (in
43.9% of the patients), thienopyridine (10.5%), cilostazol (5.3%), warfarin (2.6%),
DOAC (20.2%), and multiple antithrombotic agents (17.5%). Comorbidities requiring
ATT included cardiac disease in 69.3% (79/114) and cerebral infarction in 24.6%
(28/114) of the patients. The rates of en-bloc, RO, and curative resection were 100%,
100%, and 90.4%, respectively. The median procedure time was 41.5 min (range 10-
180). Endoscopic hemostasis was added to 68.8% (77/114) of SLE cases and 35.7%
(40/114) of TLE cases.

Primary endpoint

The overall PDB rate was 7.9% (9/114) (90%CI: 4.7-13.1, P = 0.005), lower than 15%,
indicating that the primary hypothesis of the present study was met. The E-PDB and
L-PDB rates during the period of primary endpoint threshold calculation were 3.8%
and 11.5%, respectively, based on our historical dataset. Sub-analysis showed that the
E-PDB rate was 2.6% (3/114) (90%CI: 1.1-6.4, P = 0.51) and the L-PDB rate was 5.3%
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Table 1 Baseline characteristics and treatment outcome of the third-look endoscopy group

TLE group (n=114)

TLE group (n=114)

Age, mean + SD (yr)

Sex

Male, % (1)

Female, % (n)

Location-1

Upper, % (n)

Middle, % (1)

Lower, % (n)

Location-2

Anterior wall, % ()
Posterior wall, % (1)

Lesser curvature, % (1)
Greater curvature, % (1)
Morphology

Protruded, % (n)

Flat/ depressed, % (1)
Median tumor size (range)
Median specimen size (range)
Synchronous occurrence, % (1)
Ulcerative findings

(+), % ()

(), % (n)

Depth of invasion

M/SM1, % (n)

SM2-, % (n)

Pathological finding
Differentiated type, % (1)
Undifferentiated type, % (1)
lymphovascular infiltration
(+), % (n)

(), % (n)

75.5+0.6

86.0 (98)

14.0 (16)

184 (21)
12.3 (14)

693 (79)

8.8 (10)
31.6 (36)
40.3 (46)

19.3 (22)

42,9 (49)
57.0 (65)
11.0 (2-70)
35.0 (18-95)

22.9 (22/96 patients)

53 (6)

94.7 (108)

98.2 (112)

18 (2)

95.6 (109)

44(5)

44 (5)

95.6 (109)

En-bloc resection, % (1)

RO resection, % (1)

Curative resection, % (1)
Median procedure time (range)
SLE Hemostasis, % (1)
Forrest classification 1b, % (1)
Forrest classification 2a, % (1)
TLE Hemostasis, % (1)
Forrest classification 1b, % ()
Forrest classification 2a, % (1)
The day of TLE, % (1)

POD 4

POD 5

POD 6

Comorbidities

Hypertension, % (1)

Diabetes mellitus, % (1)
Hyperlipidemia, % (1)
Cardiac disease, % (1)
Cerebral infarction, % (1)
Hemodialysis, % ()
Receiving antithrombotic agents
Continue, % ()

Discontinue, % (1)
Antithrombotic agents
Aspirin, % (1)
Thienopyridine, % (1)
Cilostazol, % ()

Warfarin, % (1)

DOAC, % ()

Multiple antithrombotic agents, % (1)

100 (114)
100 (114)
90.4 (108)
41.5 (10-180)
68.8 (77)
107 (12)
58.0 (65)
35.7 (40)
107 (12)

25.0 (28)

29.8 (34)
54.4 (62)

14.0 (16)

85.1 (97)
21.9 (25)
54.4 (62)
69.3 (79)
246 (28)

35 (4)

100 (114)

0(0)

43.9 (50)
105 (12)
53 (6)
26 (3)
20.2 (23)

17.5 (20)

TLE: Third-look endoscopy; SLE: Second-look endoscopy; POD: Postoperative day; DOAC: Direct oral anticoagulants; M: Mucosa; SM1: Submucosa (-500
pm); SM2-: Submucosa (500 pm-).

Jaishideng®

(6/114) (90%ClI: 2.7-9.9, P < 0.0001), indicating that TLE significantly reduced L-PDB

(Table 2).

Comparative analysis of the TLE and historical control groups
We found significant differences between groups regarding tumor location (P = 0.005)
and the continuation of antithrombotic agents (P < 0.0001) on the baseline
characteristics of the TLE and control groups before propensity score matching
(Table 3); therefore, we used propensity score matching to reduce these biases.
Accordingly, the propensity score matching generated 58 matched pairs; baseline
characteristics after matching are shown in Table 4. There were no significant
differences in any factors between groups. A comparative analysis of PDB rates
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Table 2 Postoperative delayed bleeding rate of the third-look endoscopy group (primary endpoint)

TLE group, n =114 90%Cl Pvalue Threshold (%)
Overall PDB, % (1) 7.9 9) 4.7-13.1 0.005 153
Early phase (E-PDB), % (1) 2.6 (3) 1.1-6.4 0.51 338
Late phase (L-PDB), % (1) 53 (6) 2.7-9.9 <0.0001 115

TLE: Third-look endoscopy; PDB: Postoperative delayed bleeding.

between groups is shown in Table 5. The TLE and control groups did not differ in the
overall PDB [10.3% (6/58) vs 20.7% (12/58), P = 0.12] or E-PDB [5.2% (3/58) vs 3.5%
(2/58), P =1.00] rates. Conversely, there were significant differences in the L-PDB rate
[5.2% (3/58) vs 17.2% (10/58), P = 0.04].

PDB rate per antithrombotic agent used

Table 6 shows the PDB rate per antithrombotic agent in the TLE and control groups.
Due to the small number of registrations for each drug, no statistical analysis was
performed. The overall PDB and L-PDB rates were relatively higher for DOAC and
multiple antithrombotic agents’ treatment in the control group. The respective rates in
the TLE group were lower than those in the control group for DOAC [13.0% (3/23) vs
23.1% (3/13) and 8.7% (2/23) vs 23.1% (3/13), respectively] and for multiple
antithrombotic agents [10.0% (2/20) vs 32.4% (11/34) and 5.0% (1/20) vs 29.4% (10/34),
respectively]. Regarding the E-PDB rate, there was a small difference between groups
for these drugs.

DISCUSSION

ESD for EGC is widely accepted as an effective treatment based on sufficient evidence.
However, PDB remains a problem, especially in patients under ATT. We previously
reported ATT as an independent risk factor for PDB, especially for L-PDB, in a
retrospective cohort‘l. Additionally, there have been many reports on PDB in patients
under ATTV'**. Two meta-analyses have reported the risk factors for PDB"**! and
ATT was always included as a risk factor for PDB.

Several measures have been designed to counter this problem. The administration
of rabeprazole or other proton pump inhibitor in perioperative days and the post-ESD
method of prophylactic hemostatic coagulation of visible ulcer vessels are widely
used™ ). Conversely, regarding SLE, the SAFE trial in Japan suggested that it may not
contribute to PDB prevention™]; however, this evidence-based, randomized study did
not include patients under ATT. Therefore, the effectiveness of SLE has not yet been
fully evaluated in these patients. According to our previous reports®™], ATT was an
independent risk factor for PDB, even though all patients underwent SLE. Although
these retrospective cohorts were not analyzed for the efficacy of SLE, ATT was not
found to be associated with E-PDB, whereas it was significantly associated with L-
PDB. Therefore, considering that L-PDB can be reduced by performing interventional
endoscopy at a later period, we focused on the effectiveness of TLE, a simple and
preferred method of prevention which is easily accepted by every endoscopist.

Regarding our primary endpoint, the overall PDB rate was significantly lower than
the threshold that we assumed based on our historical dataset. Therefore, our
hypothesis was met, showing that TLE reduces the overall PDB rate and is useful for
preventing bleeding in patients receiving ATT. Thus, TLE seems to be more effective
against L-PDB. Several previous retrospective studies have reported a PDB rate of
11.1%-23.7% for patients under ATT"'**1. Furthermore, a prospective observational
study by Ono et al*! showed that PDB occurrence in these patients was as high as
26.1%. The overall PDB rate in the present study is lower than previously reported. To
date, two single-arm retrospective studies have been published on TLE: One reporting
a rate of 11.1% for PDB in patients under ATT undergoing TLE!'* and the other
investigating the efficacy of TLE showing that the PDB rate could be reduced to
2.6%"; however, ATT was administered only in 18% of the cases, which might explain
why PDB occurrence was so low.

Regarding our secondary endpoint, the overall PDB rate in the TLE group was
lower than that in the control group (10.3% vs 20.7%); however, the difference was not
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Table 3 Baseline characteristics of the third-look endoscopy and control group before propensity score matching

TLE (n=114) Control (n=132) P value
Age, mean + SD (yr) 755+6.2 762+ 6.5 0.37
Sex 0.68
Male, % () 86.0 (98) 84.1 (111)
Female, % (n) 14.0 (16) 15.9 (21)
Location-1 0.51
Upper, % (n) 18.4 (21) 15.2 (20)
Middle, % (1) 12.3 (14) 13.6 (18)
Lower, % (n) 69.3 (79) 71.2 (94)
Location-2 0.005
Anterior wall, % () 8.8 (10) 25.0 (33)
Posterior wall, % (1) 31.6 (36) 19.7 (26)
Lesser curvature, % (1) 40.4 (46) 37.9 (50)
Greater curvature, % (1) 19.3 (22) 17.4 (23)
Morphology 0.53
Protruded, % (1) 43.0 (49) 47.0 (62)
Flat/ depressed, % (1) 57.0 (65) 53.0 (70)
Median tumor size (range) 11.0 (2-70) 12.0 (3-60) 0.77
Median specimen size (range) 35.0 (18-95) 35.0 (15-97) 0.89
Ulcerative findings 0.79
(+), % (n) 5.3 (6) 4.6 (6)
(), % (1) 94.7 (108) 95.5 (126)
Depth of invasion 0.09
M/SM1, % (n) 98.3 (112) 93.9 (124)
SM2-, % (n) 1.8 (2) 6.1(8)
Pathological finding 0.07
Differentiated type, % (1) 95.6 (109) 99.2 (131)
Undifferentiated type, % (1) 4.4 (5) 0.8 (1)
Lymphovascular infiltration 0.74
(+), % (n) 4.4 (5) 5.3 (7)
(), % (1) 95.6 (109) 94.7 (125)
Median procedure time (range) 41.5 (10-180) 42.0 (7-215) 0.84
Receiving antithrombotic agents < 0.0001
Continue, % (1) 100 (114) 43.9 (58)
Discontinue, % (1) 0(0) 56.1 (74)

TLE: Third-look endoscopy; M: Mucosa; SM1: Submucosa (-500 pm); SM2-: Submucosa (500 pm-).

significant, despite being as high as 10% (P = 0.12). This might be due to the small
number of cases analyzed (58 per group) based on propensity matching. As all
registered patients in the present study continued ATT, the 114 samples were reduced
to about half. Conversely, the L-PDB rate was significantly lower in the TLE group
than in the historical control group (5.2% vs 17.2%, P = 0.04). We speculate that the
usefulness of TLE is associated with the healing process of artificial ulcers. The bottom
of the ulcer is covered with slough within a few days, and the regenerating epithelium,
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Table 4 Baseline characteristics of the third-look endoscopy and control group after propensity score matching

TLE (n = 58) Control (n = 58) P value
Age, mean + SD (yr) 758 6.4 77.7+6.5 0.10
Sex 0.59
Male, % () 84.5 (49) 87.9 (51)
Female, % (n) 15.5 (9) 12.1(7)
Location-1 0.52
Upper, % (n) 19.0 (11) 13.8 (8)
Middle, % (n) 6.9 (4) 12.1(7)
Lower, % (n) 74.1 (43) 74.1 (43)
Location-2 0.14
Anterior wall, % (1) 121 (7) 241 (14)
Posterior wall, % (1) 34.5 (20) 19.0 (11)
Lesser curvature, % (1) 34.5 (20) 41.4 (24)
Greater curvature, % (1) 19.0 (11) 155 (9)
Morphology 0.35
Protruded, % (1) 46.6 (27) 55.2 (32)
Flat/ depressed, % (1) 53.5 (31) 44.8 (26)
Median tumor size (range) 9.5 (2-40) 11.0 (3-43) 0.54
Median specimen size (range) 34 (18-60) 33 (17-78) 0.71
Ulcerative findings 1.00
(+), % (n) 17 (1) 1.7 (1)
(), % (1) 98.3 (57) 98.3 (57)
Depth of invasion 0.17
M/SM1, % (n) 98.3 (57) 93.1 (54)
SM2-, % (n) 17 (1) 6.9 (4)
Pathological finding -
Differentiated type, % (1) 100 (58) 100 (58)
Undifferentiated type, % (1) 0(0) 0(0)
Lymphovascular infiltration 1.00
(+), % (n) 3.5(2) 35(2)
(), % (1) 96.6 (56) 96.6 (56)
Median procedure time (range) 36.0 (10-78) 37.0 (8-175) 0.14
Receiving antithrombotic agents -
Continue, % (1) 100 (58) 100 (58)
Discontinue, % (1) 0(0) 0(0)

TLE: Third-look endoscopy; M: Mucosa; SM1: Submucosa (-500 pm); SM2-: Submucosa (500 pm-).

including granulation tissue, gradually develops from the margin and bottom of the
ulcer. Also, neovascularization from submucosal vessels is observed in this period™.
Takeuchi et al® described the ulcer healing process using a rat model, showing that
neovascularization starts from the margin and bottom of the ulcer at around 5 d.
Therefore, bleeding in gastric ESD may be due to two types of blood vessels: vessels
that have been coagulated at the time of ESD and re-bleed causing E-PDB and newly-
grown vessels from the submucosal layer that cause L-PDB. When we performed TLE
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Table 5 Comparative analysis of the postoperative delayed bleeding rate in the third-look endoscopy and control group (secondary

endpoint)

TLE (n=58) Control (n = 58) P value
Overall PDB rate, % (1) 10.3 (6) 20.7 (12) 0.12
Early phase(E-PDB), % (1) 5.2 (3) 35(2) 1
Late phase(L-PDB), % (1) 52(3) 17.2 (10) 0.04

TLE: Third-look endoscopy; PDB: Postoperative delayed bleeding.

Table 6 Postoperative delayed bleeding rate by each drug in third-look endoscopy (n = 114) and control (n = 132) group

Overall E-PDB L-PDB

TLE Control TLE Control TLE Control
Aspirin, % () 6.0 (3/50) 3.4 (2/59) 2.0 (1/50) 3.4 (2/59) 4.0 (2/50) 0(0/59)
Thienopyridine, % (1) 83 (1/12) 9.1 (1/11) 0(0/12) 0(0/11) 83(1/12) 9.1 (1/11)
Cilostazol, % (1) 0(0/6) 0(0/14) 0(0/6) 0(0/14) 0(0/6) 0(0/14)
Warfarin, % (1) 0(0/3) 0(0/1) 0(0/3) 0(0/1) 0(0/3) 0(0/1)
DOAGC, % (1) 13.0 (3/23) 231 (3/13) 43(1/23) 0(0/13) 8.7 (2/23) 23.1(3/13)
Multiple antithrombotic agents, % (1) 10.0 (2/20) 32.4 (11/34) 5.0(1/20) 2.9 (1/34) 5.0 (1/20) 29.4 (10/34)

TLE: Third-look endoscopy; PDB: Postoperative delayed bleeding; DOAC: Direct oral anticoagulants.

JBaishideng®

around POD 5, it was possible to perform prophylactic hemostasis against neovascular
vessels, which explains why we could reduce PDB, and especially L-PDB, more
effectively.

To the best of our knowledge, no other prospective study has reported that PDB can
be effectively prevented despite continuing ATT. The advantage of this study is not
only its prospective nature but that all patients continued ATT. There were several
reasons why we prioritized the continuation of antithrombotic agents. First, the direct
effect of withdrawing antithrombotics E-PDB and not L-PDB-induced. In our previous
reports, ATT was discontinued 2-7 d before ESD, as per current guidelines. Moreover,
warfarin was a significant factor only in E-PDBI. Warfarin is basically given to
patients at high risk for thrombosis, and HBT not only has poor evidence of
thromboprophylaxis but also promotes PDB; thus, all agents, including warfarin, were
continued as long as possible. Moreover, regarding the timing of drug resumption, we
previously set POD 2 at the time of meal onset, similar to previous reports. Most
antithrombotics are likely to promote bleeding after resumption®‘l. Therefore, drug
continuation and prevention of L-PDB with TLE are ideal. In their retrospective study,
Igarashi et all'! also recommended ATT continuation which did not show a significant
increase in PDB compared to controls. Second, even for patients at low risk of
thromboembolism, withdrawal of antithrombotics always increases the risk of a
thromboembolic event”*; therefore, these agents should be withdrawn only if they
can be safely discontinued since the outcome is poor once a thromboembolic event has
occurred. Maulaz et alP" reported that patients with cerebral infarction tend to relapse
within about 10 d after aspiring withdrawal; the same was reported by Giuseppe
et all” for patients with ischemic heart disease. Conversely, Kazi et all™ reported that
bleeding in the patients with ischemic heart disease increases mortality due to cardiac
heart failure. Although it is difficult to balance bleeding and thromboembolic events
since both have to be prevented in such patients, more robust intervention in PDB is
required to avoid thromboembolic events as much as possible. The guidelines
recommend drug withdrawal or change, or postponement of treatment depending on
the risk; however, timely treatment cannot be postponed in a patient with cancer, and
changing drugs also carries the risk of thrombosis. Hence, we consider that our
findings are meaningful and may contribute to the safety of ESD in patients receiving
antithrombotics, even with drug continuation.

We also calculated the PDB rate according to the antithrombotic agents used in the
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TLE and control groups. As the sample size was insufficient for statistical analysis, we
only calculated the PDB ratio by antithrombotic agent. DOAC and multiple agents
seemed to lead to higher bleeding rates than other agents, overall and in the late
phase. Connolly et al* performed a prospective study to compare the efficacy of
dabigatran and warfarin in preventing thromboembolism and showed that dabigatran
reduces intracranial bleeding but significantly increases gastrointestinal bleeding
compared to warfarin. Regarding multiple agents, Halas ef al® reported that they
increase the risk of gastrointestinal bleeding compared to single agents and that this
risk is 7.4 times higher among patients taking aspirin and clopidogrel than in those
receiving non-antithrombotic agents. Although the subjects in these reports differ from
scheduled ESD cases, these drugs require particular attention considering PDB. Our L-
PDB rate seems to be the best reported so far, especially for DOAC or DAPT/multiple
agents, although it is necessary to study larger patient cohorts receiving these agents.

This study had two limitations; first, it was conducted in a single facility; and
second, it was a single-arm and not a randomized controlled trial.

CONCLUSION

In conclusion, this TLE addition in gastric ESD reduced the overall PDB rate and was
particularly effective in preventing L-PDB in patients receiving antithrombotic agents,
including DOAC and DAPT, which significantly increase the risk of PDB. TLE was
effective even after continuous ATT. Multicenter randomized control trials are
required to verify the effectiveness of TLE.

ARTICLE HIGHLIGHTS

Research background

Endoscopic submucosal dissection (ESD) for early gastric cancer (EGC) is minimally
invasive and the gold standard for treatment for endoscopic resection. However, the
problem of postoperative delayed bleeding (PDB) as a major adverse event remains.

Research motivation

The PDB rate under antithrombotic therapy (ATT) is higher than non-ATT and the
bleeding period tends to be a late phase. Despite several attempts against PDB have
been reported, there are no effective preventive methods yet.

Research objectives
We attempted to verify the efficacy of third-look endoscopy (TLE) against PDB in
patients under ATT.

Research methods

This is a prospective study in a single center. We enrolled patients with EGC receiving
ATT, and TLE was added to conventional ESD, including second-look endoscopy.
Additionally, we compared the PDB rate with that of a historical control group
subjected to conventional ESD under ATT, using propensity score matching.

Research results

The PDB rate of patients adding TLE was lower than the threshold which we set, and
it was significantly lower, especially late-onset PDB (L-PDB). Regarding the
comparison with the historical control group, the L-PDB rate in the TLE group was
lower.

Research conclusions
TLE is a simple method that reduces the overall PDB, especially L-PDB, in patients
under ATT and is widely acceptable by endoscopists.

Research perspectives
This study is not a randomized controlled trial (RCT); therefore, we consider it
necessary to investigate RCT against a larger patient sample.
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