Masuda et al. BMC Gastroenterol (2021) 21:401
https://doi.org/10.1186/512876-021-01980-6 BMC Gastroenterology

RESEARCH Open Access

: : : ®
Direct oral anticoagulants increase o

bleeding risk after endoscopic sphincterotomy:
a retrospective study

Sakue Masuda' ®, Kazuya Koizumi', Takashi Nishino', Tomohiko Tazawa', Karen Kimura', Junichi Tasaki’,
Chikamasa Ichita, Akiko Sasaki', Makoto Kako', Haruki Uojima? and Ayumu Sugitani®

Abstract

Background: Bleeding can be a serious adverse event of endoscopic sphincterotomy (EST). However, the risk of EST
bleeding between direct oral anticoagulant (DOAC) users and those who received no antithrombotic agents has not
been clarified. This study analyzed the risk factors for bleeding after EST in patients on DOAC and evaluated the Japan
Gastroenterological Endoscopy Society (JGES) guidelines for gastroenterological endoscopy in patients undergoing
antithrombotic treatment.

Methods: We retrospectively analyzed 524 patients treated with EST who received DOAC or no antithrombotic drug
from May 2016 to August 2019. We investigated the risk factors for bleeding. DOAC was typically discontinued for
<1-day based on the JGES guideline. Although DOAC therapy recommenced the next morning after EST in principle,
the duration of DOAC cessation and heparin replacement were determined by the attending physician based on
each patient’s status.

Results: The number of patients on DOAC (DOAC group) and those not on antithrombotic drug (no-drug group)
was 42 (8.0%) and 482 (92.0%), respectively. DOAC was discontinued for < 1-day in 17 (40.0%) patients and for > 1-day
in 25 (60.0%). Of the 524 patients, 21 (4.0%) had EST bleeding. The bleeding rate was higher in the DOAC group
(14.0%) (p=0.004). Multivariate analysis showed that bleeding occurred more frequently in patients on DOAC (odds
ratio [OR] 3.95, 95% confidence interval [Cl] 1.37-11.4, p=0.011), patients with low platelet counts (< 100,000/ul) (OR
6.74,95% Cl 2.1-21.6, p=0.001), and elderly patients (>80 years old) (OR 3.36, 95%Cl 1.17-9.65, p =0.024).

Conclusions: DOAC treatment, low platelet count, and old age (>80 years old) are risk factors for EST bleeding.
Although the bleeding incidence increased in patients on DOAC who received antithrombotic therapy according
to the JGES guidelines, successful hemostasis was achieved with endoscopy in all cases, and no thrombotic events
occurred after cessation of DOAC. Thus, the JGES guidelines are acceptable.
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Background

Endoscopic sphincterotomy (EST) is an essential proce-

dure in endoscopic retrograde cholangiopancreatography

(ERCP). However, bleeding is a potential complication of
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users than among non-users [8]; however, the risk of EST
bleeding is lower with direct oral anticoagulant (DOAC)
use than with warfarin use [9, 10]. Moreover, the risk
of EST bleeding between DOAC users and those who
received no antithrombotic agents has not been clarified.

Recently, a guideline on gastroenterological endoscopy
in patients undergoing antithrombotic treatment was
published by the Japan Gastroenterological Endoscopy
Society (JGES) [11, 12]. However, the evidence levels for
several items in the guidelines are low, and the guidelines
still need to be verified in clinical settings [12]. In addi-
tion, balancing the risk of bleeding against that of throm-
boembolism is difficult in patients in whom DOAC has
been discontinued [13, 14]. In this study, we aim to inves-
tigate the risk factors for bleeding after EST and evaluate
the JGES guidelines for gastroenterological endoscopy in
patients receiving DOAC.

Methods

The study was reviewed and approved by the Future
Medical Research Center Ethical Committee’s institu-
tional review board (IRB No. TGE00934-024). All pro-
cedures have been performed in accordance with the
ethical standards laid down in the 1964 Declaration of
Helsinki and its later amendments.

Study population

This retrospective study was conducted at Shonan
Kamakura General Hospital in Japan. Study enroll-
ment commenced in May 2016 and ended at the end of
August 2019. This study included patients undergoing
EST who received DOAC prior to EST and those who
received no antithrombotic agent. Patients on warfarin
or antiplatelet therapy were excluded. We investigated
the patients’ characteristics, ERCP findings, incidence
of EST bleeding, risk factors for bleeding, and DOAC
cessation period. Under the conditions of « =0.05 and
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B =0.20, according to the EZR statistical software, the
sample size required 39 patients on DOAC and 448
patients not receiving antithrombotic drugs.

Of the 676 patients enrolled, 152 patients excluded
based on the exclusion criterion. A total of 524 patients
were finally included in the analysis (Fig. 1). Moreo-
ver, the number of patients on DOAC treatment
(DOAC group) was 42 (8.0%) and that of those on no
antithrombotic drug (no-drug group) was 482 (92.0%).

Endoscopic procedure

EST was basically performed with a pull-type sphinc-
terotome (Clever Cut V3; Olympus, Tokyo, Japan)
through a side-viewing endoscope (JF-260V, TJF-
260V; Olympus, Tokyo, Japan). EST was performed by
experts who had performed >1000 ERCP procedures.
Sphincterotomy was performed in the 11-12 o’clock
direction, and an electrosurgical unit (ERBE ICC200;
Surgical Technology Group, Hampshire, England, UK)
was put in ENDOCUT mode; a 120-W power setting
was employed. Medium EST, which extends from one
third to two thirds of the total length of the ampulla,
was performed in most cases. Small EST, which was
within one third of the total length of the ampulla, was
occasionally used (i.e., in patients with a potential risk
of perforation such as those in whom oral protraction
of the ampulla was small). In patients in whom biliary
cannulation was difficult, precut using a needle-type
sphincterotome (KD-10Q-1; Olympus, Tokyo, Japan)
or a transpancreatic precut sphincterotomy was per-
formed. The diameter of the EPLBD balloon (CRE,
Boston Scientific Japan, Tokyo, Japan) (GIGA2, Kaneka
corporation, Tokyo, Japan) was selected to correspond
to the diameter of the distal bile duct. After EPLBD bal-
loon insertion into the papilla, the balloon was gradu-
ally pressurized until waist disappearance.

EST n=676

DOAC group
n=42

No-drug group
n=482

[Exclusion]
Antiplatelet therapy or
warfarin user (n=152)

Fig. 1 Study population. Of the 676 patients treated with EST from May 2016 to August 2019, 152 patients were excluded based on the exclusion
criteria (this study enrolled patients undergoing EST who were treated with either a DOAC prior to the EST or no antithrombotic agents). The
exclusion criterion was the use of warfarin or antiplatelet therapy only. EST, endoscopic sphincterotomy; DOAC, direct oral anticoagulants
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Antithrombotic agents

In this study, DOAC was typically discontinued for
<1-day based on the JGES guideline. Although DOAC
therapy recommenced the next morning after EST in
principle, the duration of DOAC cessation and heparin
replacement were determined by the attending physician
based on each patient’s status. The most commonly used
heparin-bridging technique before EST was the replace-
ment of oral anticoagulants with unfractionated hepa-
rin 2-3 days after admission, with dose adjustments to
attain the required activated partial thromboplastin time
(APTT) [11]. Heparin administration was stopped 4-6 h
before EST and restarted 4—6 h after EST.

Definitions

EST bleeding was defined as bleeding during or after EST.
Bleeding during EST was described as pulsatile bleeding
or bleeding that continued at the end of planned proce-
dures such as lithotripsy or stent replacement; bleeding
after EST was defined as hematemesis, bloody stool, and
bleeding that are not due to other causes of gastrointes-
tinal bleeding confirmed by endoscopy within 2 weeks
post-EST.

Hemostatic procedures, such as balloon compression
and hypertonic saline epinephrine solution (HSE) admin-
istration, were indicated in patients whose point of bleed-
ing could not be identified. After achieving hemostasis,
additional procedures such as coagulation or hemo-
clipping were performed when the bleeding point was
identified. In patients whose point of bleeding could be
identified, coagulation using electrical devices, was per-
formed for oozing bleeding and hemoclipping for spurt-
ing bleeding or exposed vessels.

Low platelet count was defined as <100,000/pl, which
is a severe cholangitis classification in the Tokyo Guide-
line 2018 of cholangitis. Moreover, several studies also
defined low platelet count as <100,000/pl [10, 15]. An
elderly patient was defined as one aged >80 years, follow-
ing the definition of Muro et al., who reported that this
age group is at risk for EST bleeding [10].

Renal dysfunction was defined as eGFR (estimated glo-
merular filtration rate) (ml/min/1.73 m?) < 60.

Statistical analysis

The Mann—Whitney U-test was used to compare con-
tinuous variables, which were non-normally distributed,
and x°-test or Fisher’s exact test was used to compare cat-
egorical variables. A multivariate analysis was performed
using logistic regression. Two-tailed p values <0.05 were
considered statistically significant. All statistical analyses
were performed with EZR (Saitama Medical Center, Jichi
Medical University, Saitama, Japan), which is a graphical
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user interface for R (The R Foundation for Statistical
Computing, Vienna, Austria). More precisely, it is a mod-
ified version of R commander and was designed to allow
additional statistical functions that are frequently used in
biostatistics [16].

Results

Patient characteristics

The characteristics of the patients in the DOAC and no-
drug groups are shown in Table 1.

In the DOAC group, the median age was 82 (range
65-95) years and the male-to-female ratio was 1.21.
The indications for EST were malignant stricture in 10
(24.0%) patients, bile duct stone in 31 (74.0%), and acute
cholecystitis in 1 (2.0%). Underlying diseases were pre-
sent in 24 (57.0%) patients, including cardiovascular dis-
ease in 13 (31.0%), liver cirrhosis in 3 (7.0%), stroke in 13
(31.0%), and cerebral hemorrhage in 1 (2.0%). Moreo-
ver, cholangitis was found in 33 (79.0%) patients. The
median platelet count, prothrombin time international
normalized ratio (PT-INR) and APTT were 17.1 x 10%/
ul (range 8.0-52.4x 10*/ul), 1.21 (range 1.02-1.72),
and 35.9 (range 26.0-62.6) seconds, respectively. The
median eGFR was 63.5 (range 15.4—101.5). The number
of patients with eGFR <60 was 20 (48.0%). Patients with
renal dysfunction who were receiving a reduced dose of
DOAC were 16 (80.0%) out of 20. Although, in principle,
DOAC therapy was restarted the morning after EST, the
length of DOAC cessation was determined by the attend-
ing physician according to the patient’s condition, result-
ing in resumption of DOAC therapy the morning after
EST, in 35 patients (83.0%).

In the no-drug group, the median age was 76 (range
25-106) years, and the male-to-female ratio was 0.94.
The indications for EST were malignant stricture in 108
(22.4%), bile duct stone in 333 (69.1%), acute cholecystitis
in 22 (4.6%), acute pancreatitis in 2 (0.4%), and chronic
pancreatitis in 4 (0.8%) patients. Underlying diseases
were noted in 47 (9.8%) patients, including cardiovas-
cular disease in 25 (5.1%), hemodialysis in 5 (1.0%), liver
cirrhosis in 6 (1.2%), stroke in 10 (2.1%), and cerebral
hemorrhage in 9 (1.9%). Cholangitis was observed in 314
(65.1%) patients. The median platelet count, PT-INR, and
APTT were 20.5 x 10*/pl (range 4.5-67.8 x 10*/pl), 1.06
(range 0.81-2.46), and 29.8 (range 3.9-75.8) seconds,
respectively.

As shown in the p-values in Table 1, age (p=0.001),
incidence of cardiovascular disease (p<0.001), stroke
(p<0.001), or liver cirrhosis (p=0.029), PT-INR
(p<0.001), and APTT (p<0.001) were higher in the
DOAC group than in the no-drug group; the platelet
count (p=0.013) was lower in the DOAC group than in
the no-drug group.
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Table 1 Patient characteristics
DOAC group No-drug group p value
n=42(8.0%) n=482 (92.0%)
Sex Male 23, female 19 Male 234, female 248 0.52
Age 82 (65-95) years 76 (25-106) years 0.001
Indication for ERCP
Malignant biliary stricture 10 (24.0%) 108 (22.4%) 0.848
Bile duct stone 31 (74.0%) 333 (69.1%) 0.603
Cholecystitis 1(2.0%) 22 (4.6%) 0.99
Acute pancreatitis 0 2 (0.4%) 0.99
Chronic pancreatitis 0 4(0.8%) 0.99
Others 0 13 (2.7%) 0613
Underlying disease*
Total 24 (57.0%) 47 (9.8%) <0.001
Hemodialysis 0 5(1.0%) 0.99
Liver cirrhosis 3(7.0%) 6 (1.2%) 0.029
Cardiovascular disease 13 (31.0%) 25 (5.1%) <0.001
Cerebral hemorrhage 1(2.0%) 9 (1.9%) 0.57
Stroke 13 (31.0%) 10 (2.1%) <0.001
Cholangitis 33 (79.0%) 314 (65.1%) 0.09
Platelet (ul) 17.1(8.0-52.4) 20.5 (4.5-67.8) 0013
PT-INR 1.21(1.02-1.72) 1.06 (0.81-2.46) <0.001
APTT 35.9 (26.0-62.6) 29.8(3.9-75.8) <0.001
eGFR 63.5(154-101.5)
Number of patients with eGFR <60 20 (48.0%)
Patients with eGFR <60 who were receiving a reduced  16/20 (80.0%)

dose of DOAC

APTT Activated partial thromboplastin time, DOAC direct oral anticoagulant, ERCP endoscopic retrograde cholangiopancreatography, PT-INR prothrombin time-

international normalized ratio, eGFR estimated glomerular filtration rate

*There are some duplicates in each group

ERCP findings

In the DOAC group, periampullary diverticulum was
found in 13 (31.0%) patients. Precut was performed
in 1 (2.0%) patient, lithotripsy in 33 (79.0%), and endo-
scopic papillary balloon dilation (EPLBD) in 5 (12.0%).
A self-expandable metallic stent (SEMS) was implanted
in 2 (5.0%) patients and plastic stent in 5 (12.0%); endo-
scopic nasobiliary drainage tube (ENBD) was inserted in
3 (7.0%) patients. Complications were noted in 7 (17.0%)
patients, including bleeding in 6 (14.0%) and acute chole-
cystitis in 1 (2.0%). DOACs were replaced with heparin in
12 (29.0%) patients. Median APTT before EST in patients
with heparin replacement was 39.6 (range 31.0-62.6).

In the no-drug group, periampullary diverticulum
was observed in 134 (27.8%) patients. Precut was per-
formed in 4 (0.8%) patients, lithotripsy in 345 (71.6%),
and EPLBD in 25 (5.2%). SEMS was implanted in 50
(10.4%) patients and plastic stent in 100 (20.7%); ENBD
was inserted in 28 (5.8%) patients. Complications were
noted in 43 (8.9%) patients, including bleeding in 15
(3.1%), pancreatitis in 17 (3.5%), perforation in 3 (0.6%),

acute cholecystitis in 5 (1.0%), and other complications in
4 (0.8%).

Only bleeding was higher in the DOAC group than
the no-drug group (p=0.004). Table 2 shows the ERCP
findings.

EST bleeding and outcomes

Of 524 patients, 21 (4.0%) had bleeding. The bleeding
rate in the DOAC group (14.0%, 6/42) was statistically
significantly higher than that in the no-drug group (3.0%,
15/482) (p =0.004) (Table 3). All bleeding patients in the
DOAC group had normal renal function, and there were
no patients with “eGFR <60 without DOAC dose reduc-
tion” in the bleeding group.

In the DOAC group, bleeding occurred during ERCP
in 2 (33.0%) patients and after ERCP in 4 (67.0%)
patients. The incidence of shock was 33.0% (2/6); 17.0%
(1/6) of the patients needed transfusion. The median
change in hemoglobin level was —0.65 (range —7.3 to
0.7) g/dl. The change in hemoglobin level was defined
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Table 2 Endoscopic
findings

retrograde  cholangiopancreatography

DOAC group
n=42(8.0%)

No-drug group p value
n=482 (92.0%)

Periampullary diverticu- 13 (31.0%) 134 (27.8%) 0.72
lum
Precut 1 (2.0%) 4 (0.8%) 0.343
Lithotripsy 33 (79.0%) 345 (71.6%) 0375
EPLBD 5(12.0%) 25 (5.2%) 0.082
Metallic stent 2 (5.0%) 50 (10.4%) 0415
Plastic stent 5(12.0%) 100 (20.7%) 0227
ENBD 3(7.0%) 28 (5.8%) 0.729
Complication*
Bleeding 6 (14.0%) 15 (3.1%) 0.004
Pancreatitis 0 17 (3.5%) 0384
Perforation 0 3 (0.6%) 0.99
Cholecystitis 1 (2.0%) 5(1.0%) 0.39
Others 0 4(0.8%) 0.99
Total 7 (17.0%) 43 (8.9%) 0.104
Heparin replacement 12 (29.0%) 0 <0.001

APTT before EST in
patients with heparin
replacement

39.6 (31.0-62.6)

DOAC Direct oral anticoagulant, ENBD endoscopic nasobiliary drainage,
EPLBD endoscopic papillary large balloon dilation, APTT activated partial
thromboplastin time

*There are some duplicates in each group

as a change within 1 week after ERCP. The median
duration of hospitalization was 8 (range 4—65) days.

In the no-drug group, bleeding was noted during
ERCP in 8 (53.3%) patients and after ERCP in 7 (46.7%)
patients. The incidence of shock was 13.3% (2/15), and
transfusion was needed in 20.0% (3/15) of the patients.
The median change in hemoglobin level was —0.9
(range —5.1 to 1.7) g/dl, and the median duration of
hospitalization was 7 (range 3-71) days. No significant
differences were found between the two groups.

Table 3 Endoscopic sphincterotomy bleeding and outcomes
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All patients with EST bleeding were successfully
treated with endoscopy or conservative therapy. Inter-
ventional radiology or surgery was not needed to achieve
hemostasis. In the no-drug group, two patients required
multiple hemostatic procedures, one required two proce-
dures and the other, four. However, there was no signifi-
cant difference in the number of procedures between the
two groups (p=0.99) (Fig. 2).

Multivariate analysis of risk factors for bleeding after EST
(Table 4)

Factors that were considered clinically significant

were included in the multivariate analysis. INR and
APTT were difficult to interpret clinically because of

the variable effects of DOAC on INR and APTT; thus,
INR and APTT were not included in the analysis.
Hemodialysis was considered not to be involved in EST
bleeding in this study since there were only 5 patients
who had no bleeding. Finally, Age >80 years, DOAC

use, and platelet count < 100,000/pl were included in the
multivariate analysis. Multivariate analysis showed that
bleeding occurs more frequently in patients on DOAC
(odds ratio [OR] 3.95, 95% confidence interval [CI] 1.37-
11.4, p=0.011), those with low platelet count (< 100,000/
ul) (OR 6.74, 95% CI 2.1-21.6, p=0.001), and elderly
patients (>80 years old) (OR 3.36, 95% CI 1.17-9.65,
p=0.024). In this model, the area under the ROC curve
was 0.748, and multicollinearity was <5.

In this study, of the 22 patients with low platelet count
(<100,000/pl), 1 (5.0%) had liver cirrhosis, 1 (5.0%) had
aplastic anemia, and 20 (91.0%) had cholangitis. Of the
20 patients with cholangitis, 17 (85.0%) showed improve-
ment in platelet count as well as in cholangitis.

DOAC cessation period

Multivariate analysis revealed that DOAC is a risk factor
for bleeding; hence, we examined the length of DOAC
cessation (Table 5). Forty-two patients on DOAC were

DOAC group n=42 No-drug group n=482 p value

Bleeding 6 (14.0%) 15 (3.1%) 0.004
Bleeding during EST 2/6 (33.0%) 8/15 (53.3%) 0.635
Post-EST bleeding 4/6 (67.0%) 7/15 (46.7%) 0.635
Shock 2/6 (33.0%) 2/15 (13.3%) 0.544
Transfusion 1/6 (17.0%) 3/15 (20. O%) 0.99

Change in hemoglobin level —065(=73t00.7) —09(—=51t01.7) 0.134
Hospitalization 8 (4-65) days 7 (3- 71) days 0.06

Data are presented as median (range)
DOAC Direct oral anticoagulant, EST endoscopic sphincterotomy
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EST bleeding
n=21
(DOAC group: 6, No-drug group: 15)

Conservative IVR or surgery, Endoscopic treatment, n=18

therapy, n=3 n=0
equipment
Hemoclip 2 12
Balloon compression 2 7
HSE 1 3
APC 0 1
SEMS 0 2

¥In the no-drug group, two patients required multiple hemostatic
procedures. The equipment used for each hemostatic procedure was
counted.

Fig. 2 Interventions for endoscopic sphincterotomy bleeding. Hemostasis was achieved with endoscopy or conservative therapy. Interventional
radiology or surgery was not necessary. In the no-drug group, two patients required multiple hemostatic procedures, but there was no significant
difference in the number of procedures. APC: argon plasma coagulation; HSE: hypertonic saline-epinephrine; SEMS: self-expandable metallic stent

Table 4 Multivariate analysis of risk factors for bleeding after endoscopic sphincterotomy

Multivariate analysis Bleeding n=21 No bleeding n=503 Univariate Multivariate Odds ratio 95% Cl
analysis, p value analysis, p value

Age >80 years 16 (76.0%) 205 (40.8%) 0.002 0.024 336 1.17-9.65
Underlying disease

Cardiovascular disease 1 (5.0%) 37 (7.4%) 0.99

Stroke 1 (5.0%) 22 (44%) 0.99

Liver cirrhosis 0 9 (1.8%) 0.99
DOAC use 6 (29.0%) 36 (7.2%) 0.004 0.011 395 137-114
Combination of DOAC and 2(10.0%) 10 (2.0%) 0.079
antiplatelet drugs
Platelet count < 100,000/l 5 (24.0%) 17 (3.4%) 0.001 0.001 6.74 2.1-21.6
ERCP findings

Periampullary diverticulum 7 (33.0%) 140 (27.8%) 0.622

Precut 1(5.0%) 4(0.8%) 0.186

Lithotripsy 14 (67.0%) 364 (72.4%) 0.62

EPLBD 3(14.0%) 27 (5.4%) 0.112

SEMS 3(14.0%) 49 (9.7%) 0453

Area under the ROC curve: 0.748; Multicollinearity: <5

Cl Confidence interval, DOAC direct oral anticoagulant, EPLBD endoscopic papillary large balloon dilation, ENBD endoscopic naso-biliary drainage, SEMS self-
expandable metallic stent, ROC receiver-operating characteristic
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Table 5 Direct oral anticoagulant cessation period
< 1-day cessation > 1-day cessation p value
n=17 n=25
EST bleeding 5 (29.0%) 1 (4.0%) 0.032
Age >80 years 15 (88.0%) 14 (56.2%) 0.041
Underlying disease*
Hemodialysis 0 0 1
Cardiovascular disease 4 (24.0%) 9 (36.0%) 0.505
Stroke 4(24.0%) 9 (36.0%) 0.505
Liver cirrhosis 3 (18.0%) 0 0.059
Combination of antiplatelet drugs 6 (35.0%) 6 (24.0%) 0.498
Heparin replacement 0 12 (48.0%) <0.001
APTT before EST in patients with heparin replacement 396 (31.0-62.6)
Platelet count < 100,000/ul 2 (12.0%) 1 (4.0%) 0.556
eGFR 66.5(31.3-101.5) 57.9 (16.4-94.2) 0.187
The number of patients with eGFR <60 5(29.0%) 15 (60.0%) 0.066
Patients with eGFR <60 who were receiving a reduced dose of DOAC  3/5 (60.0%) 13/15 (86.7%) 0.249
ERCP findings
Periampullary diverticulum 4 (24.0%) 9 (36.0%) 0.505
Precut 0 1 (4.0%) 0.99
Lithotripsy 14 (82.0%) 18 (72.0%) 049
EPLBD 1 (6.0%) 4 (16.0%) 0.632
ENBD 2 (12.0%) 1 (4.0%) 0.556
Thromboembolism 0 0 1

ENBD Endoscopic naso-biliary drainage, EPLBD endoscopic papillary large balloon dilation, EST endoscopic sphincterotomy, APTT activated partial thromboplastin

time, eGFR estimated glomerular filtration rate

divided into two groups according to the number of days
DOAC was discontinued, that is, <1-day (n=17, 40.0%)
and > 1-day (n=25; 60.0%).

In the <1-day group, bleeding occurred in 5 (29.0%)
patients, and 15 (88.0%) were elderly patients (>80 years
old). Underlying comorbidities, were cardiovascular
disease in 4 (24.0%), stroke in 4 (24.0%), and liver cir-
rhosis in 3 (18.0%) patients. Six (35.0%) patients used
a combination of antiplatelet drugs and DOAC, 0 had
heparin replacement, and 2 (12.0%) had a platelet count
<100,000. Antiplatelet drug users included 4 aspirin, 1
thienopyridines, and 1 both. All four patients on aspi-
rin were continued on aspirin. Thienopyridines were
replaced with aspirin in the patient on thienopyridines.
In the patient on a combination of aspirin and thieno-
pyridines, aspirin was continued and thienopyridines dis-
continued 5 days before EST. In cases where antiplatelet
drugs were discontinued or replaced, on principle, they
were reinstated at the same time as DOACs. There were
no cases of heparin replacement. The median eGFR was
66.5 (range 31.3-101.5). The number of patients with
eGFR<60 was 5 (29.0%). Patients with renal dysfunc-
tion who were receiving a reduced dose of DOAC were
3 of 5 (60.0%). Periampullary diverticulum was found

in 4 (24.0%) patients. Precut was not performed in any
patient in this group, whereas lithotripsy was performed
in 14 (82.0%) patients and EPLBD in 1 (6.0%). ENBD was
inserted in 2 (12.0%) patients.

In the >1-day group, bleeding was noted in 1 (4.0%)
patient, and 14 (56.0%) were elderly patients (>80 years
old). Underlying comorbidities, were cardiovascular dis-
ease in 9 (36.0%) patients, stroke in 9 (36.0%), and liver
cirrhosis in 0. Six (24.0%) patients received a combina-
tion of antiplatelet drugs and DOAC, 12 (48.0%) had
heparin replacement, and 1 (4.0%) had a platelet count
<100,000. Antiplatelet drug users included 6 aspirin. All
6 were continued on aspirin. Median APTT before EST
in patients with heparin replacement was 39.6 (range
31.0-62.6). The median eGFR was 57.9 (range 16.4—94.2).
The number of patients with eGFR <60 was 15 (60.0%).
Patients with renal dysfunction who were receiving a
reduced dose of DOAC was 13 of 15 (87.0%). Periamp-
ullary diverticulum was observed in 9 (36.0%) patients.
Precut was performed in 1 (4.0%), lithotripsy in 18
(72.0%), and EPLBD in 4 (16.0%) patients; ENBD was
inserted in 1 (4.0%) patient.

As shown in the p-values in Table 5, the number of EST
bleeding (p=0.032) and elderly patients (p =0.041) were
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higher in the <1-day group than the >1-day group. Hep-
arin was used only in the >1-day group. There was no
EST bleeding in patients who had heparin replacement
or renal dysfunction. No thrombotic events occurred
during hospitalization.

Discussion

Several single-center studies have analyzed the risk fac-
tors for EST bleeding [3, 15, 17-19]. Although most of
these reports only included patients treated with warfa-
rin, a few recent reports analyzed the risk factors for EST
bleeding in patients treated with DOAC [9, 10]. However,
these reports compared the risk of EST bleeding between
DOAC and warfarin users; patients not receiving antico-
agulants were not considered. As the population ages and
the incidence of chronic disease rises, the need for anti-
coagulants also increases. Particularly, the use of DOAC
has increased recently. Thus, the risk factors for bleeding
after EST in patients on DOAC were analyzed and com-
pared with those of patients not receiving antithrombotic
therapy.

Previous studies have shown that the rate of bleeding
associated with EST is 1-5% [1-7]. In this study, the rate
of EST bleeding was 4.0% (21/524), and the bleeding rate
in the DOAC group (14.0%, 6/42) was significantly higher
than that in the no-drug group (3.1%, 15/482). While
the bleeding rate in the DOAC group in this study was
higher than that in previous studies, it was comparable
in all cases, to those of other reports [9, 10]. In addi-
tion, multivariate analysis revealed that the significant
risk factors for EST bleeding were DOAC, low platelet
count (<100,000/pl), and old age (>80 years old). Thus,
the rate of EST bleeding in the DOAC group in our study
is reliable. Moreover, among the studies that investigated
the risk factors for EST bleeding [2, 20, 21], no report
revealed the relationship between platelet count and EST
bleeding. In our study, 20 of the 22 patients with platelet
counts < 100,000 had cholangitis, and 17 (85.0%) of these
patients showed improvement in platelet count as well
as in cholangitis, suggesting that the main cause of low
platelet count was cholangitis. Some reports described
heparin replacement as a risk factor for post-EST bleed-
ing [9, 10, 15]. However, in our study, there was no EST
bleeding with heparin replacement. Therefore, we con-
clude that heparin was not related to EST bleeding in our
study.

A previous study demonstrated that the rate of severe
bleeding associated with EST among anticoagulant users
was statistically significantly higher than that among
non-users [8]. In our study, although the EST bleeding
rate was higher in the DOAC group than the no-drug
group, no significant differences in the extent of bleed-
ing based on the rate of shock, necessity of transfusion,

Page 8 of 10

and change in hemoglobin level were found between the
groups. In a recent study, the risk of EST bleeding was
lower in DOAC users than in warfarin users [9, 10].

Our evaluation of the DOAC cessation period showed
that the incidence of EST bleeding was significant higher
in the <1-day group than the > 1-day group. Therefore, to
decrease the risk of EST bleeding in the DOAC group, a
longer period of DOAC treatment cessation may be nec-
essary; it may, however, also increase the risk of throm-
boembolic events [22].

The incidence rate of thromboembolic events after
temporary warfarin cessation was 0.7% in a large pro-
spective cohort study that enrolled 6761 patients with
1293 episodes of anticoagulation interruption [23]. In
another study, the incidence rate of thromboembolic
events after temporary warfarin cessation was 4.2%
(4/96) [22]. Moreover, cessation of anticoagulant therapy
for a long period (>48 h) was associated with thrombo-
embolic events. Therefore, in patients at risk of throm-
boembolic events, early resumption of anticoagulant
therapy after EST, i.e., within 48 h, is recommended [22].
Our study followed the JGES guideline for antithrom-
botic therapy, and no thrombotic events were observed
during hospitalization.

Various endoscopic approaches for the treatment of
EST bleeding have been reported, including injection
therapy with HSE [24], balloon compression [25], argon
plasma coagulation [26], and hemoclip [27]. Although
post-EST bleeding is not associated with increased mor-
tality and morbidity rates, length of hospital stay as well
as costs may increase [2]. In our study, all patients with
EST bleeding were successfully treated with endoscopic
hemostasis or conservative therapy. No significant differ-
ences in the length of hospital stay between the DOAC
and no-drug groups were found. Hence, the JGES guide-
line was acceptable.

This study has several limitations. The study population
was small. In addition, this was a single tertiary refer-
ral center retrospective study; thus, some uncontrolled
confounding factors that affected the results possibly
exist. Given these limitations, a prospective randomized
multicenter trial may be warranted to standardize the
approach for DOAC cessation, although these and other
data are quite convincing, questioning the need for a true
randomized study.

Conclusion

Caution needs to be exercised when caring for patients
on DOAC, those with low platelet count, and elderly
patients after EST, as the occurrence of bleeding is more
frequent in these populations. A longer DOAC cessation
period may be necessary in the DOAC group to achieve
the same bleeding rate as that of the no-drug group;
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nevertheless, this may result in thromboembolic events.
Our study showed that hemostasis was achieved in all
patients with EST bleeding and that no thromboembolic
events occurred. Therefore, although the bleeding rate
was higher in the DOAC group than the no-drug group,
EST based on short-term DOAC cessation according to
the JGES guideline was considered valid because the pre-
vention of thromboembolic event is as important as the
achievement of hemostasis. Further studies are required
to broaden our understanding of DOACs, which are
increasingly being used in clinical settings, including a
study on how the cessation period of DOAC relates to
renal function.

Abbreviations

EST: Endoscopic sphincterotomy; DOAC: Direct oral anticoagulant; JGES: The
Japan Gastroenterological Endoscopy Society; ERCP: Endoscopic retrograde
cholangiopancreatography; HSE: Hypertonic saline epinephrine solution;
PT-INR: The median prothrombin time international normalized ratio (PT-INR);
APTT: The median activated partial thromboplastin time; EPLBD: Endoscopic
papillary balloon dilation; SEMS: Self-expandable metallic stent; ENBD: Endo-
scopic nasobiliary drainage tube.

Acknowledgements
We would like to thank Editage for English language editing.

Authors’ contributions

SM and KK were major contributors in writing the manuscript. SM and AS
analyzed and interpreted the patient data regarding the bleeding risk after
EST. SM, KK, TN, TT, KK, JT, ClI, AS, HU, and AS designed and initiated the study,
enrolled patients, edited the paper, and approved the final version. All authors
read and approved the final manuscript.

Funding
This study received no funding.

Availability of data and materials
The technical appendix, statistical code, and dataset are available from the
corresponding author upon request. No additional data are available.

Declarations

Ethics approval and consent to participate

This retrospective observational study was reviewed and approved by the
Future Medical Research Center Committee’s institutional review board (IRB
no. TGE00934-024). Moreover, all procedures have been performed in accord-
ance with the ethical standards laid down in the 1964 Declaration of Helsinki
and its later amendments. Informed consent was obtained from all individual
participants included in the study by the opt-out method of our hospital web-
site and In-hospital posting (as it was a retrospective study using information
contained in medical charts and computerized records). The ethics committee
approved this.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Gastroenterology Medicine Center, Shonan Kamakura
General Hospital, 1370-1 Okamoto, Kamakura, Kanagawa 247-8533, Japan.
’Department of Gastroenterology, Internal Medicine, Kitasato University
School of Medicine, Sagamihara, Kanagawa 252-0375, Japan. *Department

Page 9 of 10

of the Institute of Biomedical Research, Sapporo Higashi Tokushukai Hospital,
Sapporo, Hokkaido 065-0033, Japan.

Received: 23 August 2020 Accepted: 17 October 2021
Published online: 24 October 2021

References

1. Varia D, D'Anna L, Ainley C, Dowsett J, Williams S, Baillie J, et al.
Endoscopic sphincterotomy in 1000 consecutive patients. Lancet.
1989,2:431-4.

2. Freeman ML, Nelson DB, Sherman S, Haber GB, Herman ME, Dorsher PJ,
et al. Complications of endoscopic biliary sphincterotomy. N EnglJ Med.
1996;335:909-18.

3. Nelson DB, Freeman ML. Major hemorrhage from endoscopic sphincter-
otomy: risk factor analysis. J Clin Gastroenterol. 1994;19:283-7.

4. Lambert ME, Betts CD, Hill J, Faragher EB, Martin DF, Tweedle DEF. Endo-
scopic sphincterotomy: the whole truth. Br J Surg. 1991;78:473-6.

5. Bergman JJ, Rauws EA, Fockens P, van Berkel AM, Bossuyt PM, Tijssen JG,
et al. Randomised trial of endoscopic balloon dilation versus endoscopic
sphincterotomy for removal of bileduct stones. Lancet. 1997;349:1124-9.

6. Fujita N, Maguchi H, Komatsu Y, Yasuda |, Hasebe O, Igarashi Y, et al. Endo-
scopic sphincterotomy and endoscopic papillary balloon dilatation for
bile duct stones: a prospective randomized controlled multicenter trial.
Gastrointest Endosc. 2003;57:151-5.

7. Maruta A, lwashita T, Uemura S, Yoshida K, Iwata K, Mukai T, et al. Com-
parison of late adverse events after endoscopic sphincterotomy versus
endoscopic papillary large balloon dilation for common bile duct stones:
a propensity score-based cohort analysis. Dig Endosc. 2018;30:493-500.

8. HamadaT, Yasunaga H, Nakai Y, Isayama H, Matsui H, Horiguchi H, et al.
Bleeding after endoscopic sphincterotomy or papillary balloon dilation
among users of antithrombotic agents. Endoscopy. 2015;47:997-1004.

9. Nagata N, Yasunaga H, Matsui H, Fushimi K, Watanabe K, Akiyama J, et al.
Therapeutic endoscopy-related Gl bleeding and thromboembolic events
in patients using warfarin or direct oral anticoagulants: results from a
large nationwide database analysis. Gut. 2018;67:1805-12.

10. Muro S, Kato H, Ishida E, Ueki T, Fujii M, Harada R, et al. Comparison of
anticoagulants and risk factors for bleeding following endoscopic sphinc-
terotomy among anticoagulant users: results from a large multicenter
retrospective study. J Gastroenterol Hepatol. 2020;35:37-42.

11. Fujimoto K, Fujishiro M, Kato M, Higuchi K, Iwakiri R, Sakamoto C, et al.
Guidelines for gastroenterological endoscopy in patients undergoing
antithrombotic treatment. Dig Endosc. 2014,26:1-14.

12. Kato M, Uedo N, Hokimoto S, leko M, Higuchi K, Murakami K, et al.
Guidelines for gastroenterological endoscopy in patients undergoing
antithrombotic treatment: 2017 appendix on anticoagulants including
direct oral anticoagulants. Dig Endosc. 2018;30:433-40.

13. Veitch AM, Vanbiervliet G, Gershlick AH, Boustiere C, Baglin TP, Smith LA,
et al. Endoscopy in patients on antiplatelet or anticoagulant therapy,
including direct oral anticoagulants: British Society of Gastroenterology
(BSG) and European Society of Gastrointestinal Endoscopy (ESGE) guide-
lines. Gut. 2016,65:374-89.

14. Abraham NS, Castillo DL. Novel anticoagulants: bleeding risk and man-
agement strategies. Curr Opin Gastroenterol. 2013,;29:676-83.

15. lkarashi'S, Katanuma A, Kin T, Takahashi K, Yane K, Sano |, et al. Fac-
tors associated with delayed hemorrhage after endoscopic sphinc-
terotomy: Japanese large single-center experience. J Gastroenterol.
2017;52:1258-65.

16. Kanda Y. Investigation of the freely available easy-to-use software ‘EZR'for
medical statistics. Bone Marrow Transpl. 2013;48:452-8.

17. Kim HJ, Kim MH, Kim DI, Lee HJ, Myung SJ, Yoo KS, et al. Endoscopic
hemostasis in sphincterotomy-induced hemorrhage: its efficacy and
safety. Endoscopy. 1999;31:431-6.

18. Hori Y, Naitoh I, Nakazawa T, Hayashi K, Miyabe K, Shimizu S, et al. Feasibil-
ity of endoscopic retrograde cholangiopancreatography-related proce-
dures in hemodialysis patients. J Gastroenterol Hepatol. 2014;29:648-52.

9. Nakaji S, Hirata N, Matsui H, Shiratori T, Kobayashi M, Yoshimura S, et al.
Hemodialysis is a strong risk factor for post-endoscopic sphincterotomy



Masuda et al. BMC Gastroenterol

20.

21

22.

23.

24.

(2021) 21:401

bleeding in patients with choledocholithiasis. Endosc Int Open.
2018,;6:E568-74.

Masci E, Toti G, Mariani A, Curioni S, Lomazzi A, Dinelli M, et al. Complica-
tions of diagnostic and therapeutic ERCP: a prospective multicenter
study. Am J Gastroenterol. 2001;96:417-23.

ASGE Standards of Practice Committee, Chandrasekhara V, Khashab MA,
Muthusamy VR, Acosta RD, Agrawal D, et al. Adverse events associated
with ERCP. Gastrointest Endosc. 2017; 85: 32-47.

Paik WH, Lee SH, Ahn DW, Jeong JB, Kang JW, Son JH, et al. Optimal time
of resuming anticoagulant after endoscopic sphincterotomy in patients
at risk for thromboembolism: a retrospective cohort study. Surg Endosc.
2018;32:3902-8.

Garcia DA, Regan S, Henault LE, Upadhyay A, Baker J, Othman M, et al.
Risk of thromboembolism with short-term interruption of warfarin
therapy. Arch Intern Med. 2008;168:63-9.

Wilcox CM, Canakis J, Ménkemdller KE, Bondora AW, Geels W. Patterns
of bleeding after endoscopic sphincterotomy, the subsequent risk of

25.

26.

27.

Page 10 of 10

bleeding, and the role of epinephrine injection. Am J Gastroenterol.
2004;99:244-8.

Lin WC, Lin HH, Hung CY, Shih SC, Chu CH. Clinical endoscopic manage-
ment and outcome of post-endoscopic sphincterotomy bleeding. PLOS
One. 2017;12:e0177449.

Oviedo JA, Barrison A, Lichtenstein DR. Endoscopic argon plasma coagu-
lation for refractory post-sphincterotomy bleeding: report of two cases.
Gastrointest Endosc. 2003;58:148-51.

Baron TH, Norton ID, Herman L. Endoscopic hemoclip placement for
postsphincterotomy bleeding. Gastrointest Endosc. 2000;52:662.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Direct oral anticoagulants increase bleeding risk after endoscopic sphincterotomy: a retrospective study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study population
	Endoscopic procedure
	Antithrombotic agents
	Definitions
	Statistical analysis

	Results
	Patient characteristics
	ERCP findings
	EST bleeding and outcomes
	Multivariate analysis of risk factors for bleeding after EST (Table 4)
	DOAC cessation period

	Discussion
	Conclusion
	Acknowledgements
	References


