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(H 5
NS RO T IR &5 % (endoscopic retrograde cholangiopancreatography, ERCP) ODff
FEHED—D & LT ERCP 4% (post ERCP pancreatitis, PEP) A5 TW5. PEP [3& &
WWHEHIEN 2D ERD ZELD, ZOMBIENOMRIIEELZFETHS. JNXTIZH PEP D
THIcBIT 5 T a7y —CHESOAREOMEN/ZINTED, TOHRE—ETRN. 7
057 —VYHERD 1 DTH S nafamostat mesylate (NM) D PEP O Fhzh R 2 /R HEa% 12
KB IMEZAC LI N EERE SN TN SA, Sk TOMFIITRLZ O DRD ZNHTIZR
W, AERRITZETIE NM O PEP 125 5 FRh#h R % 2 sk 4k W HEAE 2L LB 2 IC K O REE L,
X512 NM O 5B OZRICL 5 PEP OFREMRE Z iUz,

(iR & h %]
2012 4E 12 Hn 5 2019 4F 3 A ORNC, 4 D DEFHEHR T, BIHERBEDOBWr Pt #R D720 12 ERCP
EEL- 20 R EOBEERRE L2, BESEAEII NM (20mg) #5-8f 400 #i (ERCP #ij#%
55t 200 i, ERCP #4858 200 #i), NM IE£5H 400 D F 800 il & L 7z.
BEIER (39 A 40 LA B) SR EFEBR & LT, NM IR G R213 NM £58
DOWTNNTEELIZEN O M 5Nz, BAEZEIO I3 U2 B =F R Trbnz. BN
MLBRNEEEEDO A RIA 25512, THH (history of previous pancreatitis, previous
PEP, suspected sphincter of oddi dysfunction, female sex, difficult cannulation, pancreatic
double-guidewire technique, pancreatic injection) ® 55, 1 HHEL k%A LU/zfEf| 2 high-risk
group, <iLASADIEHIII low risk group 12548 L 7z.
FEEIMEE L NM 358 E NM B 58ICB % PEP OFAREEREELE LUz, &R
FHIZ, NM #5455 (ERCP §i#) 12H7= PEP O%4%, PEP OfafKT, NM OLeEtEE L
7. WREEEE, 1Y) — 28Ukt LT Fisher’s exact test & Mann—Whitney U test Z, PEP
OfERETOMBIIZO P AT ¢ v 7 BRSHTE Wz, p<0.05 D56, HatFNAFBESERL
7z.

(5 R ]
WrZEEME R P 441 3B S N7z (NM S G-8f : n=149, NM 58 : n=292 [ERCP
A% 58 : n=144, ERCP #%#& 58 - n=148]). BHEHERIL, NM RE%5HIT NM A5
AR THEFENHNICE ENEANERIIEZN o2 (p=0.04) 78, TOMOEBIEEIAS
Nz o7z, PEPIZ, NM JE£& 58 Tl 15 #11 (10%) 1ZFHE L, HAEEE I mild/moderate/severe :
10 (7%) /14 (3%) /1 (1%) THolz. — AT, NMEGETIL 2561 (9%) ITHIEL, HAEE
I3 mild/moderate/severe : 16 (5%) /6 (2%) /13 (1%) Tdho7z. 2 T PEP OIIERITAEIL
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A5NT, NM O PEP ICHT 5 PR RIEA SN EN o7z, Fiz NM #5128 28 7T
TI3, PEP 13 NM #i# 58 T 17 Bl (12%) IZFAE L, EIEEE I mild/moderate/severe : 10 (7%)
15 (3%) /12 (1%) THo7=DIZHML T, NM#EGEHTII8H] (5%) ITHAEL, EREEIL
mild/moderate/severe : 6 (4%) /1 (1%) /1 (1%) THo7z. NM i G IIBE G
PEP OFAEBEED & W EAN A SN2 (p=0.06) 7%, FIEFNIIE S & FBIEMEICHEAITAS
N7z (p=0.62). PEP O high risk # (355 #il, 80%) 123172 NM @ PEP IZx9 % FB
MRIIRES N2>z (p=1.00). —H4 T, lowrisk B (86 ffil, 20%) TII NM &£ZH5EHIZHNT
PEP DO FERESE MR WEINA A5 1172 (p =0.10).
% BfENT TIL, pancreatic double-guidewire technique (7 XHi: 3.05, 95%15 #E X []: 1.41-
6.61, p<0.01) B X pancreatic injection (v Z}k: 2.56, 95% 5 FX [#: 1.11-5.88, p = 0.03)
N&%ZPEP OMSI LG T Tho/z. NMICBEELZAERERIE, &4 T LAIMIED 2 H

(0.7%) BDENA, REFIBFICI D ERLZ.
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Introduction

Endoscopic retrograde cholangiopancreatography (ERCP) is an important technique
that has been performed clinically since 1969, and it is currently used throughout the world
to investigate and treat pancreaticobiliary diseases. Complications of ERCP include
pancreatitis, bleeding, cholangitis, cholecystitis, and perforation. Of these complications,
post-ERCP pancreatitis (PEP) is the most frequent, with a global incidence of 2-15% [1-3].

Protease inhibitors have the potential to prevent PEP by inhibiting the conversion of
trypsinogen to trypsin in pancreatic acinar cells and preventing subsequent inflammation.
Various protease inhibitors, such as gabexate mesylate, nafamostat mesylate, and
ulinastatin, have been evaluated clinically for their utility in preventing PEP, with various
outcomes reported [4—13]. Randomized controlled trials (RCTs) have shown that the
protease inhibitor nafamostat mesylate (FUT-175: 6-amidino-2-naphthyl
p-guanidinobenzoate di-methane-sulfonate; NM) has efficacy when used prophylactically
against PEP [8, 10, 11]. However, the RCTs showing that NM is effective for the prevention
of PEP were performed at a single center, and a consensus on the efficacy of NM for the
prevention of PEP is lacking.

To our knowledge, the efficacy of NM is yet to be evaluated simultaneously across
multiple centers. In this study, we describe the first multicenter RCT to assess the
prophylactic efficacy of NM against PEP. This study also evaluated the incidence of PEP in
patients who began NM treatment compared with that in patients who did not.
Furthermore, the efficacy of NM was evaluated in patients stratified into low- and high-risk

groups.



Methods
Trial Design
This was a multicenter prospective RCT. All patients provided written informed
consent for participation in the study, which was approved by the Kitasato University
Institutional Review Board based on its ethical, scientific, and medical validity (NO.

C12-737). The study is registered at http:// www.umin.ac.jp (UMIN000009027).

Participants

All patients who underwent ERCP at Kitasato University Hospital, Kitasato
University East Hospital, Isehara Kyodo Hospital, and Hiratsuka Kyosai Hospital for the
diagnosis and/or treatment of pancreaticobiliary disease between December 2012 and
March 2019 were recruited. Patients aged >20 years who had a planned ERCP with
hospitalization were included. Patients were excluded if they were pregnant; had acute
pancreatitis, severe cardiopulmonary disease, or a duodenal obstruction; were not naive for
major duodenal papilla (for example, post-endoscopic papillectomy, post-endoscopic
sphincterotomy, or post-endoscopic papillary balloon dilatation); had a history of Billroth-1I
and total gastrectomy, allergy to iodine-based contrast agents or NM, or serious mental
disorder; had received a protease inhibitor within the prior week; or were deemed

unsuitable for the study by an investigator for any other reason.

Interventions

Patients administered NM before ERCP (pre-ERCP NM group) received 20 mg of the
study drug dissolved in 500 mL of 5% glucose by intravenous drip infusion over 6 h,
commencing 0.5-2.0 h before ERCP (and continuing throughout the ERCP procedure).
Patients who received NM after ERCP (post-ERCP NM group) were administered the same
dose by intravenous drip infusion over 6 h commencing within 1 h after ERCP. Patients in
the non-NM group were administered 500 mL of 5% glucose by intravenous drip infusion
over a period of 6 h commencing 0.5-2.0 h before ERCP. Patients who did not receive NM in
accordance with the methods described above were excluded from the analysis.

Patients abstained from food beginning from the morning of the procedure, and fluid
replacement was provided as appropriate, starting before surgery. ERCP was performed
with the patient under sedation (pethidine 50 mg and midazolam 3-10 mg). Scopolamine
butylbromide and glucagon were administered as required to inhibit gastrointestinal
peristalsis. The first endoscopist to perform the ERCP was selected by an experienced
endoscopist; those with<6 years of experience performing ERCPs were classified as

inexperienced, and those with>7 years of experience were classified as experienced. Notably,
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each experienced endoscopist had completed over 300 ERCP procedures. When the first
endoscopist was inexperienced and unable to achieve successful cannulation within 10 min
or after 5-10 attempts, an experienced endoscopist then completed the procedure. JF-260 V
and TJF-260 V (Olympus Medical Systems, Tokyo, Japan) duodenoscopes were used for
ERCP. A conventional ERCP catheter (PR-4Q-1; Olympus Medical Systems; and
S01-20-70-1; MTW Endoskopie Manufaktur, Wesel, Germany) or a papillotomy knife
(Clever Cut 3 V; Olympus Medical Systems) was used to cannulate the bile duct and/or
pancreatic duct and inject contrast media. The initial decision between wire-loaded and
wire-guided cannulation was made by the experienced endoscopist. Either a 0.025-
(G-240-2545A, VisiGlidel, VisiGlide2; Olympus Medical Systems) or 0.035-inch disposable
guidewire (RFGA35403, Radifocus; Terumo Corporation, Tokyo, Japan) was used. If
cannulation was difficult with a guidewire, then the double-guidewire technique was used,
or precutting was performed with a needle knife (Single Use 3-Lumen Needle Knife V;
Olympus Medical Systems). The experienced endoscopist decided whether to insert a
pancreatic duct stent to prevent pancreatitis. Patients who received a pancreatic duct stent
during ERCP to prevent pancreatitis and those who were observed during ERCP without
any devices contacting the duodenal papilla were excluded from the analysis. The presence
of subjective and objective symptoms was assessed by the attending physician, and blood
biochemical tests were performed 3 h after ERCP and the following morning. If necessary,
imaging examinations were performed to evaluate potential symptoms of PEP and
incidental symptoms related to ERCP. Appropriate treatment was initiated immediately

following a diagnosis of PEP.

Outcomes

The primary outcome was the incidence and severity of PEP in patients who were not
administered NM (non-NM group) compared with those who were administered NM (NM
group). The secondary outcomes were PEP incidence according to the timing of NM
initiation (before or after ERCP), determination of risk factors for PEP, and adverse events
related to NM.

The following variables were recorded before ERCP: patient characteristics; medical
history of previous pancreatitis (including PEP); medical history of suspected sphincter of
0ddi dysfunction (SOD); purpose of ERCP (diagnosis or treatment); target duct (bile duct
and/or pancreatic duct whether the pancreatic duct was cannulated intentionally or
inadvertently); and general blood tests.

The following variables were evaluated after ERCP: experience of the endoscopist
(experienced endoscopist or inexperienced endoscopist); number of attempts to cannulate

the duodenal papilla (<4 or>5); pancreatic injection; method of successful cannulation; rate
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of successful target duct cannulation; treatment of duodenal papilla (endoscopic
sphincterotomy, endoscopic pancreatic sphincterotomy, endoscopic papillary balloon
dilation); intraductal ultrasound; general blood tests; and adverse events during
hospitalization.

PEP was diagnosed when new-onset abdominal pain or abdominal pain with increased
intensity lasted for more than 24 h and was associated with increased serum amylase and
lipase levels (at least three times higher than the normal limit) approximately 24 h after
the procedure. Severity was graded based on Cotton’s criteria [14] and considered mild
when hospitalization lasted for 2-3 days; moderate when hospitalization lasted for
4-10 days; and severe when hospitalization lasted for more than 10 days or when any of the
following occurred: hemorrhagic pancreatitis; pancreatic necrosis; pancreatic pseudocyst; or
the need for percutaneous and/or endoscopic drainage or surgery. Difficult cannulation was
defined as more than five attempts, including failure of cannulation. Based on the
European Society of Gastrointestinal Endoscopy (ESGE) Guideline [15], patients with at
least one of the following risk factors were classified as high risk: previous pancreatitis;
previous PEP; suspected SOD; female sex; difficult cannulation; pancreatic
doubleguidewire technique; and pancreatic injection. All other patients were classified as

low risk.

Sample Size

Based on the previously reported incidence of PEP [8, 10, 11], we assumed a PEP
incidence of 4% in the NM group and 10% in the non-NM group. With a statistical power of
80% and significance level (a) of 0.05, the required sample size was calculated to be 316
patients per group. Taking dropouts into account, a target sample size of 400 patients per

group was chosen, i.e., 800 patients in total.

Randomization

The study aimed to enroll a total of 800 patients: 400 patients in the NM group
(pre-ERCP NM group, n=200; post-ERCP NM group, n=200) and 400 patients in the
non-NM group. The patients were randomly assigned to the non-NM, pre-ERCP NM, or
post-ERCP NM groups (2:1:1 ratio). Age (<39 vs>40 years) and sex (male vs female) were
used as adjustment factors at the time of random assignment to avoid extreme bias. The
patients were randomized to one of the three groups by Kitasato Clinical Research Center,

an independent third-party organization.

Statistical Methods
Statistical comparisons were performed using Fisher’s exact probability test and the
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Mann-Whitney U test for categorical variables. Risk factors for PEP were included in a
logistic regression model for multivariate analysis of independent risk factors for PEP.
Factors with p<0.20 in the univariate analysis were further assessed using multivariate
analysis. Statistical analyses were performed using SPSS Statistics version 23.0 (IBM

Japan, Ltd., Tokyo, Japan); p values <0.05 were considered statistically significant.



Results
A total of 481 patients were enrolled in the study, of whom 40 were excluded (Fig. 1),

resulting in a final study population of 441 patients. Thus, we failed to enroll the target
sample size. Of the 441 patients included in the analysis, 149 were randomized to the
non-NM group and 292 to the NM group (pre-ERCP NM group: 144, post-ERCP NM group:
148).

Patient characteristics are shown in Table 1. There were no significant differences in
baseline patient characteristics such as sex, median age, history of previous pancreatitis,
history of SOD, reason for ERCP (diagnosis or treatment), and target duct (bile duct and/or
pancreatic duct) between the non-NM and NM groups. The most common indication for
diagnostic ERCP was for obtaining pancreatic juice cytology * intraductal ultrasound
(IDUS). The second most common indication was for obtaining bile juice cytology (or biopsy)
+IDUS. Only contrast injection into the pancreatic or biliary duct was performed in one
case in the non-NM group, three cases in the pre-NM group, and two cases in the post-NM
group. Among the patients who received NM, the pancreatic duct was included in 41 (28%)
patients in the pre-ERCP NM group compared with 60 (41%) patients in the post-ERCP
NM group. ERCP was performed for cannulation of the pancreatic duct in a significantly
greater number of patients in the post-ERCP NM group than in the pre-ERCP group
(p=0.04). Most indications for cannulation of the pancreatic duct were based on pancreatic
juice cytology because of suspected pancreatic neoplasms, which occurred in 35 cases 1n the
non-NM group, 31 cases in the pre-ERCP NM group, and 49 cases in the post-ERCP NM
group. The other reason for cannulation of the pancreatic duct was pancreatic duct
drainage because of chronic pancreatitis, occurring in six cases in the non-NM group, three
cases in the pre-ERCP NM group, and four cases in the post-ERCP NM group.

The outcomes of ERCP are shown in Table 2. The first endoscopist was inexperienced
for 105 patients (70%) in the non-NM group and 203 patients (70%) in the NM group. Five
or more attempts were made to cannulate the duodenal papilla in 80 patients (54%) in the
non-NM group compared with 131 patients (45%) in the NM group. Pancreatic duct
injection was performed in 71 (48%) patients in the non-NM group and 166 (57%) patients
in the NM group. The inadvertent pancreatic injections occurred in 24 (16%) patients in the
non-NM group and 65 (22%) patients in the NM group (40 patients in the pre-ERCP NM
group and 25 patients in the post-ERCP NM group). In the non-NM group, cannulation was
performed successfully using the wire-loaded or wire-guided technique in 116 patients
(78%), the doubleguidewire technique in 13 patients (9%), and precutting in nine patients
(6%). In the NM group, cannulation was performed successfully using the wire-loaded or
wire-guided technique in 237 patients (81%), the double-guidewire technique in 32 patients
(11%), and precutting in nine patients (3%). The rate of successful cannulation of the target

.6 -



duct was 93% in the non-NM group and 95% in the NM group; the duodenal papilla was
treated in 86 patients (57%) in the non-NM group and 185 patients (63%) in the NM group.
There was no statistically significant difference in the outcomes of ERCP between the
groups. A further breakdown of the NM group showed that the first endoscopist was
inexperienced for 97 patients (67%) in the pre-ERCP NM group and 106 patients (72%) in
the post-ERCP NM group. At least five attempts were made to cannulate the duodenal
papilla in 60 patients (42%) in the pre-ERCP NM group compared with 71 patients (48%) in
the post-ERCP NM group. Pancreatic duct injection was performed in 81 patients (56%) in
the pre-ERCP NM group and 85 patients (57%) in the post-ERCP NM group. In the
pre-ERCP NM group, cannulation using the wire-loaded or wire-guided technique in 115
patients (80%), the double-guidewire technique in 17 patients (12%), and precutting in four
patients (3%) was successful. In the post-ERCP NM group, cannulation was successful
using the wire-loaded or wire-guided technique in 122 patients (82%), the double-guidewire
technique in 15 patients (10%), and precutting in five patients (3%). The rate of successful
cannulation of the target duct was 94% in the pre-ERCP NM group and 96% in the
post-ERCP NM group, and 96 (67%) patients received treatment for duodenal papilla in the
pre-ERCP NM group compared with 89 patients (60%) in the post-ERCP NM group. There
was no statistically significant difference in the outcomes of ERCP between the groups.

PEP outcomes are shown in Table 3. Overall, PEP occurred in 40 of 441 patients (9%),
including 15 patients (10%) in the non-NM group. Among these, the severity was
considered mild, moderate, and severe in 10 (7%), four (3%), and one (1%) patient,
respectively. In comparison, PEP occurred in 25 patients (9%) in the NM group, among
whom the severity was mild, moderate, and severe in 16 (5%), six (2%), and three (1%)
patients, respectively. There was no difference in the incidence of PEP between the groups,
and no evidence for a prophylactic effect of NM against PEP. Further breakdown of the NM
group revealed that PEP occurred in 17 patients (12%) in the pre-ERCP NM group, among
whom the severity was mild, moderate, and severe in 10 (7%), five (3%), and two (1%)
patients, respectively. In comparison, PEP occurred in eight patients (5%) in the post-ERCP
NM group, among whom the severity was mild, moderate, and severe in six (4%), one (1%),
and one (1%) patient, respectively. Considering all grades of severity, the incidence of PEP
tended to be higher in the pre-ERCP NM group than in the post-ERCP NM group (p=0.06);
however, there was no significant difference when only severe cases were compared
(p=0.62). Among those who developed severe PEP, three patients received continuous
regional arterial infusion of concomitant NM and antibiotics. PEP was resolved in all
patients, and no deaths were reported during the study period.

Overall, 355 patients (80%) were considered at high risk for PEP and 86 patients (20%)

at low risk. NM showed no prophylactic efficacy against PEP in the high-risk group
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(p=1.00). Conversely, the incidence of PEP tended to be lower in the NM group among
low-risk patients, though the difference was not statistically significant (p=0.10) (Table 4).

The risk factors for PEP were analyzed (Table 5) based on those defined in the ESGE
Guideline [15]. Univariate analysis identified pancreatic injection (p<0.01),
double-guidewire technique (p=0.01), and difficult cannulation (p=0.01) as significant risk
factors for PEP. Multivariate analysis identified pancreatic injection (odds ratio [OR]: 3.05,
95% confidence interval [CI] 1.41-6.61, p<0.01) and the doubleguidewire technique (OR
2.56, 95% CI 1.11-5.88, p=0.03) as independent risk factors for PEP.

NM-related adverse events of hyperkalemia occurred in two patients (0.7%) in the NM

group, and all events resolved with conservative treatment.



Discussion

Activation of pancreatic enzymes may be involved in the onset and progression of acute
pancreatitis, and protease inhibitors are administered intravenously to inhibit this
activation and prevent progression to pancreatitis. NM is a low molecular weight protease
inhibitor that inhibits serine proteases, such as trypsin, kallikrein, C1r and C1s, thrombin,
and plasmin [16]. Notably, NM has been shown to reduce the incidence of complications [17]
and mortality [18-20] in patients with severe acute pancreatitis. Reports have also shown
that continuous regional arterial infusion with concomitant NM and antibiotics effectively
reduces the rate of pancreatic infection and mortality in patients with severe acute
pancreatitis [21-23]. To date, three RCTs have reported the prophylactic efficacy of NM
against PEP [8, 10, 11]. All three trials were conducted in a single center in the Republic of
Korea, and NM treatment was initiated before ERCP. These trials reported that NM
provides prophylaxis against PEP in low-risk patients. However, Park et al. [11] found no
prophylactic effect with 20 or 50 mg NM on the incidence of PEP. Kim et al. [24] examined
the prophylactic efficacy of 20 mg NM against PEP when dosed continuously for 24 and 6 h
but found no difference in the incidence of PEP (2.8 vs 2.1%, p=0.744). To our knowledge,
the present study is the first multicenter prospective RCT to evaluate the prophylactic
efficacy of NM against PEP and examine whether prophylactic efficacy is affected by the
timing of NM initiation (before ERCP vs after ERCP). We found no evidence for a
prophylactic effect of NM against PEP, regardless of the timing of NM administration. The
effect of the timing of treatment initiation on prophylactic efficacy has been investigated for
other protease inhibitors. For example, Manes et al. [7] examined how the timing of
treatment affected the prophylactic efficacy of gabexate mesylate against PEP in a
multicenter study and found no significant difference in efficacy when NM was initiated
before or after ERCP. Similar studies have investigated the use of nonsteroidal
anti-inflammatory drugs (NSAIDs), and meta-analyses have concluded that NSAIDs are
effective regardless of when they are administered during ERCP [25-27]. In the present
study, continuous intravenous infusion of NM began before ERCP and continued during
ERCP. We expected NM to reach effective blood concentrations during ERCP when
pancreatic enzymes are activated. The response from the patients in the pre-ERCP NM
group was compared with that from the post-ERCP NM group; however, the prophylactic
efficacy of NM against PEP in the pre-ERCP group was not superior to that in the
post-ERCP group.

In a post hoc sub-analysis, the incidence of PEP in low risk patients was lower in those
who received NM than in those who did not receive NM; however, the difference was not
statistically significant. These findings may be explained by the sample size being smaller
than planned and the low proportion of low-risk patients (20%) compared with previous
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reports, which have demonstrated the prophylactic efficacy of NM against PEP among
low-risk patients (60.7% [8], 56.3% [10], and 40.2% [11]). Thus, it is possible that the
patient characteristics and ERCP procedures performed in this study differed from those in
previous studies; therefore, the prophylactic efficacy of NM against PEP among low-risk
patients requires re-evaluation in a large-scale study.

This study had several limitations. First, the target sample size of 800 patients was not
reached. Reports published since the late 2000s have indicated an inhibitory effect of
NSAIDs on the onset of PEP [26-29]. Then, in 2015, the “Japanese guidelines for the
management of acute pancreatitis: Japanese Guidelines 2015” were published [30], which
recommend the rectal administration of NSAIDs for the prevention of PEP in all
non-contraindicated patients. We believe that this may explain why it became difficult to
obtain consent from patients during the second half of the study. Second, although this
study compared the timing of NM administration between pre-ERCP NM and post-ERCP
NM groups, the pharmacological parameters related to NM were not examined. Moreover,
although “pancreatic guidewire passages>1” is one of the seven risk factors for PEP in the
ESGE Guideline [15], it was replaced in the present study with “double-guidewire
technique.” The ESGE Guideline also states that the “...patients should be considered to be
at high risk for post-ERCP pancreatitis when at least one definite or two likely
patient-related or procedure-related risk factors are present.” However, owing to lack of
data, five of the likely risk factors (nondilated extrahepatic bile duct, absence of chronic
pancreatitis, normal serum bilirubin, end-stage renal disease, and failure to clear bile duct
stones) could not be used to stratify risk (high or low) or be included in a statistical analysis
of PEP risk factors. Nevertheless, the risk factors for PEP extracted from the available data
are acceptable.

In conclusion, in this multicenter RCT, NM demonstrated no prophylactic efficacy
against PEP. However, it is necessary to re-evaluate the prophylactic efficacy of NM in
patients with low risk for PEP in a larger study. Additionally, commencing NM before or
after ERCP did not affect the prophylactic efficacy of NM against PEP.
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Figures and Legends

Figure.1 Patient enrollment and reasons for exclusion.
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Tables

Table 1. Patient characteristics

Non-NM NM group
NM group P
group (= 292) p valuez2 Pre-ERCP  Post-ERCP valueh
(n=149) (n=144) (n=148)

Sex, n (%) 0.75 . _ 0.8717#
Male 101 (68) 193 (66) 94 (65) 99 (67)

Female 48 (32) 99 (34) 50 (35) 49 (33)

Median age, yrs [range] 71[31-89] 72 [28-96] 0.68 74 [32-93] 71[28-96] 0.75

Previous pancreatitis, 1 (%) 0.55 0.50
Yes 0 (0) 2 (1) 0 (0) 2 (1)

No 149 (100) 290 (99) 144 (100) 146 (99)

Suspected SOD, n (%) 0.55 0.50
Yes 0 (0) 2 (1) 0 (0) 2 (1)

No 149 (100) 290 (99) 144 (100) 146 (99)

Reason for ERCP, n (%) 0.61 0.63
Diagnosis 56 (38) 118 (40) 56 (39) 62 (42)
Treatment 93 (62) 174 (60) 88 (61) 86 (58)

Target duct, n (%) 0.59 0.04
Bile duct 102 (68) 191 (65) 103 (72) 88 (59)

Including pancreatic duct 47 (32) 101 (35) 41 (28) 60 (41)

Abbreviations: NM, nafamostat mesylate; SOD, sphincter of Oddi dysfunction; ERCP, endoscopic

retrograde cholangiopancreatography.

p values were determined using Fisher’s exact probability test or the Mann-Whitney U'test.

aNon-NM group vs NM group.
b Pre-ERCP NM group vs post-ERCP NM group.
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Table 2. Outcomes of endoscopic retrograde cholangiopancreatography

NonNM  NM NM group
group group Pre-ERCP Post-ERCP P
(n=149) (n=292) valuer (n=144) (n=148) value?
»V'First endoscoﬁist, n (%) W 0.91 H 7 0.48 77
Experienced 44 (30) 89 (30) 47 (33) 42 (28)
Inexperienced 105 (70) 203 (70) 97 (67) 106 (72)
Number of cannulations attempts to ‘ 6.09 0.29
duodenal papilla, n (%)
<4 69 (46) 161 (55) 84 (58) 77 (52)
>5 80 (54) 131 (45) 60 (42) 71 (48)
Pancreatic injection, n (%)A 0.07 0.91
Yes 71 (48) 166 (57) 81 (56) 85 (57)
No 78 (52) 126 (43) 63 (44) 63 (43)
‘»Successful cannulation meth;)d, n (%) M 0.45* ~' '» 0.55*W
Wire-loaded or wire-guided 116 (78) 237 (81) 115 (80) 122 (82)
Double-guidewire technique 13 (9) 32 (11) 17 (12) 15 (10)
Precutting 9 (6) 9(3) 4 (3) 5(3)
Failure of cannulation 11 (7) 14 (5) 8 (6) 6 (4)
Successful cannulation to target
duct, % 93 95 0.28 94 96 0.59
| Treatmentrrof duodenal pabilla, n (‘%;) 0.26 7 028 N
Yes 86 (57) 185 (63) 96 (67) 89 (60)
EST 76 (51) 162 (55) 85 (59) 77 (52)
EPBD 8 (5) 13 (4) 5 (3) 8 (5)
EPST 2 (1) 10 (3) 6 (4) 4 (3)
No 63 (42) 107 (37) 48 (33) 59 (40)

Abbreviations: NM, nafamostat mesylate; EST, endoscopic sphincterotomy; EPBD, endoscopic

papillary balloon dilation; EPST, endoscopic pancreatic sphincterotomy.

p values were determined using Fisher’s exact probability test.

aNon-NM group vs NM group.

b Pre-ERCP NM group vs post-ERCP NM group.

*p value comparing "conventional contrast, wire-loaded or wire-guided," and "double-guidewire

technique, precutting and failure of cannulation".
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Table 3. Effects of nafamostat mesylate prophylaxis on post-endoscopic retrograde

cholangiopancreatography pancreatitis

Non-NM NM group
group NM group P Pre-ERCP Post-ERCP P
(n=292) value2 valueb
(n=149) (n=144) (n=148)
PEP, n (%) 0.60 0.06
Yes 15 (10) 25 (9) 17 (12) 8 (5)
Mild 10 (7) 16 (5) 10 (7) 6 (4)
Moderate 4 (3) 6 (2) 5(3) 1(1)
Severe 1(1) 3() 2 (1) 1(1)
No 134 (90) 267 (91) 127 (88) 140 (95)
Abbreviations: NM, nafamostat mesylate; ERCP, endoscopic retrograde

cholangiopancreatography; PEP,  post-endoscopic  retrograde  cholangiopancreatography

pancreatitis.

p values were determined using Fisher’s exact probability test.
aNon-NM group vs NM group.

bPre-ERCP NM group vs post-ERCP NM group.
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Table 4. Effects of nafamostat mesylate on post-endoscopic retrograde
cholangiopancreatography pancreatitis in high- and low-risk groups
High-risk group Low-risk group
(n=355) (n=86)
v _ - p - . _ p
Non-NM Non-NM
NM group  values NM group  valueP
group group
(H: 234) (n: 58)
(n=121) (n=28)
PEP, n (%) 1.00 0.10
Yes 13 (11) 25 (11) 2 (7) 0 (0)
Mild 8 (7) 16 (7) 2 (7) 0 (0)
Moderate 4 (3) 6 (3) 0 (0) 0 (0)
Severe 1) 3 (1) 0 (0) 0 (0)
No - 108 (89) 209 (89) 26 (93) 58 (100)
Abbreviations: NM, nafamostat mesylate; PEP, post-endoscopic retrograde

cholangiopancreatography pancreatitis.

p values were determined using Fisher’s exact probability test.
aNon-NM group vs NM group, in the high-risk group.
bNon-NM group vs NM group, in the low-risk group.
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Table 5. Analysis of risk factors related to

cholangiopancreatography pancreatitis

post-endoscopic  retrograde

Univariate analysis

Multivariate analysis

Patients,
n OR (95% CI) P OR (95% CI)
value value
Administration of NM 0.84 (0.43-1.64) 0.60
yes/no 149/292
Suspected SOD 10.26 (0.63-167.19)  0.10
yes/no 2/439
Previous pancreatitis 10.26 (0.63-167.19)  0.10
yes/no 2/439
Female sex 1.54 (0.80-2.98) 0.20
yes/no 147/294
Difficult cannulation - 2.45 (1.23-4.88) 0.01
yes/no 211/230
Double-guidewire N
technique 2.94 (1.30-6.67) 0.01 2.56 (1.11-5.88) 0.03
sesino 45/396
» Pancreatic injection - - 3.26 (7‘17.51—7.03)7 <0.01W 3.05 (1.41—6:;.61) <(;.(‘)7177
Yes/no 237/204
Youngage  126(015-1034) 083
<40/ =40 9/432
Precutting - ) 3.07 (0.96;9.82) 7’ 0.06
yes/no 18/423
EPST - 2.06 (0.44-9.74) 0.36 7
yes/no 12/429
EPBD - 0.46 (0.06-3.54) 0.46
yes/no 22/419
IDUS 1.06 (0.53-2.13) 0.86
yes/no 138/303

Abbreviations: NM, nafamostat mesylate; SOD, sphincter of Oddi dysfunction; EPST, endoscopic

pancreatic sphincterotomy; EPBD, endoscopic papillary balloon dilation; IDUS, intraductal

ultrasound; OR, odds ratio; CI, confidence interval.

p values were determined using a logistic regression model.

-90 -



E SR
(1)’ #*

1. Yamauchi H, Iwai T, Okuwaki K, Miyata E, Kawaguchi Y, Matsumoto T, Uehara K,
Tamaki A, Araki M, Ohno T, Imaizumi H, Kida M, Koizumi W. Risk Factors for
Perforation During Endoscopic Papillary Large Balloon Dilation and Bile Duct Stone
Removal. Dig Dis Sci. 2021 May 1. Online ahead of print.

2. Matsumoto T, Okuwaki K, Imaizumi H, Kida M, Iwai T, Yamauchi H, Kaneko T,
Hasegawa R, Masutani H, Tadehara M, Adachi K, Watanabe M, Kurosu T, Tamaki A,
Kikuchi H, Ohno T, Koizumi W. Nafamostat Mesylate is Not Effective in Preventing
Post-Endoscopic Retrograde Cholangiopancreatography Pancreatitis. Dig Dis Sci. 2021
Jan 25. Online ahead of print.

3. Hasegawa R, Okuwaki K, Kida M, Yamauchi H, Kawaguchi Y, Matsumoto T, Kaneko T,
Miyata E, Uehara K, Iwai T, Watanabe M, Kurosu T, Imaizumi H, Ohno T, Koizumi W. A
clinical trial to assess the feasibility and efficacy of nab-paclitaxel plus gemcitabine for
elderly patients with unresectable advanced pancreatic cancer. Int J Clin Oncol. 2019
Dec;24(12):1574-1581.

4. Okuwaki K, Yamauchi H, Kida M, Imaizumi H, Matsumoto T, Tadehara M, Iwai T,
Kaneko T, Hasegawa R, Miyata E, Koizumi W. The large-balloon occlusion technique: A
new method for conversion to EUS-guided hepaticogastrostomy in patient with prior
self-expanding metal stent placement. Endosc Ultrasound. 2019 May-Jun;8(3):209-210.

5. Yamauchi H, Kida M, Okuwaki K, Miyazawa S, Matsumoto T, Uehara K, Miyata E,
Hasegawa R, Kaneko T, Laopeamthong I, Lei Y, Iwai T, Imaizumi H, Koizumi W.
Therapeutic peroral direct cholangioscopy using a single balloon enteroscope in patients
with Roux-en-Y anastomosis (with videos). Surg Endosc. 2018 Jan;32(1):498-506.

6. Okuwaki K, Yamauchi H, Kida M, Imaizumi H, Iwai T, Matsumoto T, Kawaguchi Y,
Uehara K, Nakatani S, Koizumi W. Efficacy and Long-Term Outcomes of Side-by-Side
Self-Expandable Metal Stent Placement Using a 2-Channel Endoscope for Unresectable
Malignant Hilar Biliary Obstruction Occurring After Billroth IT Reconstruction (with
Video). Dig Dis Sci. 2018 Jun;63(6):1641-1646.

7. Okuwaki K, Kida M, Yamauchi H, Imaizumi H, Miyawaza S, Iwai T, Masutani H,
Matsumoto T, Hasegawa R, Koizumi W. Randomized controlled exploratory study
comparing the usefulness of two types of metallic stents with different axial forces for
the management of duodenal obstruction caused by pancreatobiliary cancer. J
Hepatobiliary Pancreat Sci. 2016 May;23(5):289-97.

(I & +
s L
291 -



(M) #a&) - FPE
1. KH JRIE, E’QJII hth, A B, =8 F, T F, ok AT, I R, B
BLAY, EEE R, AR A, B AT, A B, M, 4R AL, NR =
B (FEEEMEEIERZ OZK & Bk ] ARZERFHE O 2 W & Bk V. B AT LR 7 2 MRS,
112 % 3 5:456-463, 2015.
(V) HEH - BRIRIEER - T O
1. B 0, EEp EA, KW ORL, BAE EE B OWE EL B e s =l
Yeyh, A @ BRI hth, &7 T bl s, B B AR 5h NR =
BR: BESIEICEMI L B E R NESEE G Z 2 U MR WES O 1 . Progress of
Digestive Endoscopy. 2019 4 94 % 1 5: 161-163 94:161-163.

2. Hidaka H, Ohbu M, Nakazawa T, Matsumoto T, Shibuya A, Koizumi W. Peliosis hepatis
disseminated rapidly throughout the liver in a patient with prostate cancer: a case
report. J Med Case Rep. 2015 Sep 12; 9:194.

3. Matsumoto T, Okuwaki K, Kida M, Jiang SX, Imaizumi H, Yamauchi H, Miyazawa S,
Iwai T, Takezawa M, Tajima H, Koizumi W. A Patient with Pancreatic Castleman's

Disease Arising around the Main Pancreatic Duct. Intern Med. 2015;54(16):2007-12.

.99 .



