Journal of
Gastroenterology and Hepatology Research

Online Submissions: http: //www.ghrnet.org/index./joghr/
doi: 10.17554/j.issn.2224-3992.2020.09.945

Journal of GHR 2020 August 21; 9(4): 3255-3260
ISSN 2224-3992 (print) ISSN 2224-6509 (online)

ORIGINAL ARTICLE

Factors Associated With Post-Endoscopic Retrograde
Cholangiopancreatography Cholangitis in Patients Undergoing
Endoscopic Stone Extraction at a Japanese Tertiary Care Center

Gen Maeda', MD; Yasuaki Tagashira>’, MD, PhD; Dai Inoue', MD; Hideyuki Horike', MD; Shin Namiki', MD, PhD

1 Department of Gastroenterology, Tokyo Metropolitan Tama
Medical Center, Tokyo, Japan;

2 Division of Infectious Diseases, Tokyo Metropolitan Tama Medical
Center, Tokyo, Japan;

3 Department of Microbiology, Juntendo University Graduate School
of Medicine, Tokyo, Japan.

Conflict-of-interest statement: The authors declare that there is no
conflict of interest regarding the publication of this paper.

Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative Com-
mons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-
commercially, and license their derivative works on different terms,
provided the original work is properly cited and the use is non-
commercial. See: http://creativecommons.org/licenses/by-nc/4.0/

Correspondence to: Gen Maeda, MD, Department of Gastroenter-
ology, Tokyo Metropolitan Tama Medical Center, 2-8-29, Musashi-
dai, Fuchu, Tokyo, Japan.

Email: smokewaterthe@gmail.com

Telephone: +81-42-323-5111

Fax: +81-42-323-9209

Received: May 16, 2020

Revised: May 26, 2020

Accepted: May 28, 2020
Published online: August 21,2020

ABSTRACT

AIM: Endoscopic retrograde cholangiopancreatography (ERCP)
plays an important role in the management of patients with
pancreaticobiliary disorders, including cholangitis. Although
complications of ERCP can develop even when skilled physicians
perform the procedure, there are few studies on the association
between endoscopic stone extraction and post-ERCP cholangitis.

MATERIALS AND METHODS: The present report is of a
retrospective cohort study of patients with choledocholithiasis and
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post-ERCP cholangitis. Clinical, microbiological, and procedural
data were collected from the patients’ electronic medical records. The
relationship between each clinical feature and post-ERCP cholangitis
was analyzed using univariate and multivariate logistic regression
analysis.

RESULTS: Of 376 patients with acute cholangitis due to
choledocholithiasis, 200 consecutive patients meeting the inclusion
criteria were identified. Among these, 23 (11.5%) received the
diagnosis of post-ERCP cholangitis. In multivariate analysis, a
duration of > 11 days from biliary drainage to endoscopic stone
extraction (adjusted odds ratio [aOR]: 8.57; 95% confidence interval
[CI], 2.68-27.50) and the use of endoscopic papillary balloon dilation
(aOR 6.04; 95% CI, 1.88-19.40) were identified as independent risk
factors of post-ERCP cholangitis.

CONCLUSIONS: The risk of post-ERCP cholangitis can be
reduced by performing endoscopic stone extraction as soon as the
patient achieves clinical stability after biliary stent insertion and by
using endoscopic sphincterotomy instead of endoscopic papillary
balloon dilation.
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INTRODUCTION

The endoscopic retrograde cholangiopancreatography (ERCP)
is a well-established procedure for diagnosing and treating
pancreaticobiliary disorders, including acute cholangitis,
choledocholithiasis, and malignant biliary obstruction. Although
ERCP is considered safe, it can cause fatal complications even when
performed by skilled physicians!'?. The incidence of post-ERCP
complications differs widely depending on the complexity of the
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interventions and the individual patients. Moreover, the incidence
of complications in therapeutic ERCP tends to be higher than in
diagnostic ERCPPL.

One of the most serious post-ERCP complications is cholangitis,
which reportedly occurs in 0.5% to 3% of cases™. Previous studies
indicated that ERCP for malignant hepatobiliary disorder is a
risk factor of post-ERCP infection due to the use of combined
percutaneous and endoscopic procedures, stent placement in
malignant strictures, the presence of jaundice, and incomplete or
failed biliary drainage!*..

Common bile duct (CBD) stones are one of the most frequent
causes of acute cholangitis, especially among the elderly!!.
Primary CBD stones in particular are common in Southeast Asian
populations!® and are also the chief cause of biliary obstruction in
patients with acute cholangitis in Japan”#). However, data on the
association between therapeutic ERCP, endoscopic stone extraction,
and post-ERCP cholangitis in patients with CBD stones are scarce.

We herein aimed to analyze the risk factors associated with
post-ERCP cholangitis in patients undergoing endoscopic stone
extraction.

METHODS AND MATERIALS

Study design and setting

The present retrospective single-center case control study conducted
from January 2014 to December 2017 at Tokyo Metropolitan Tama
Medical Center, a public tertiary care center in Tokyo, aimed to
evaluate the incidence and risk factors of post-ERCP cholangitis. Our
Division of Gastroenterology conducts on average 700 cases of ERCP
annually on a 24-hour basis. However, only the initial biliary drainage
is performed; emergency endoscopic stone extraction is not performed
due to the scarcity of medical staff, especially during the night shift and
on weekends and holidays, who are needed to perform this procedure
safely. An endoscopic stone extraction is normally performed after the
initial biliary drainage when the patients are clinically stable.

Patient selection

All patients with the diagnosis of acute cholangitis due to CBD stones
following a successful endoscopic biliary drainage, antimicrobial
therapy, and common bile duct stone removal were enrolled. The
exclusion criteria were patients (a) aged < 18 years; (b) with common
bile duct stenosis; (c) a history of biliary stenting at another facility;
(d) who received no antimicrobials; (e) had a peroral cholangioscopy;
(f) and underwent both biliary drainage and endoscopic biliary stone
extraction at the same time.

Data collection

Demographic, clinical, and microbiological data were extracted
from the electronic medical records. The Charlson Comorbidity
Index (CCI), quick SOFA, and severity grading of acute cholangitis
were calculated after reviewing the electronic medical records. The
CCI scores were categorized as 0-1, 2-3 or > 3. Data on any of
the following procedures, etc. during ERCP were also collected:
endoscopic nasobiliary drainage (ENBD), endoscopic biliary
drainage (EBD), biliary cannulation, endoscopic sphincterotomy
(EST), endoscopic papillary balloon dilation (EPBD), endoscopic
papillary large balloon dilation (EPLBD), use of devices for stone
removal (basket catheter, balloon catheter), duration of cannulation
and biliary stenting remaining after stone removal. The ERCP
method was determined by each gastroenterologist in accordance
with institutional protocol.
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Definition

The diagnostic criteria for acute cholangitis were based on the
Tokyo Guidelines 2018 (TG18)!"". Our study included patients with
a definitive or suspected diagnosis based on the TG18 diagnostic
criteria for CBD stone-related acute cholangitis. The diagnostic
criteria for post-ERCP cholangitis had not yet been defined; therefore,
in the present study, post-ERCP cholangitis was also defined by the
diagnostic criteria of the TG18.

Outcome

The primary outcome was the incidence of post-ERCP cholangitis
due to choledocholithiasis and the risk factors associated with post-
ERCP cholangitis.

Statistical analysis

Categorical variables were compared between patients with and
without post-ERCP cholangitis using the > test or Fisher’s exact
test. Continuous variables were compared using the Mann-Whitney
U test. All tests for significance were two-tailed, with p <0.05
considered significant. Multivariate logistic regression was done to
predict post-ERCP cholangitis. Predictors of post-ERCP cholangitis
in a previous study, including age and past history of ERCP, were
included in the multivariate logistic regression model®. In addition,
variables with p <0.10 on univariate analysis were also assessed
for the plausibility of clinical relevancies, then were included in
the final model. Backward stepwise regression was used with a cut
off value of p <0.05. Variables were retained in the final model if
p <0.05. The Hosmer Lemeshow test was used for goodness of fit
for logistic regression. All analyses were performed using SPSS
Statistics 25 (IBM, Armonk, NY, USA). This study was approved by
the institutional review board of Tokyo Metropolitan Tama Medical
Center. The requirement for the patients’ written informed consent
was waived due to the retrospective nature of the study. The patients
were allowed to opt out of participation via our hospital website.

RESULTS

In total, 376 patients were listed as having acute cholangitis due to
CBD stones in our endoscopic database. Among these, 176 (46.8%)
did not fulfill the inclusion criteria, leaving 200 (53.2%) patients (121
males, 79 females) for analysis (Figure 1). The details of the patient
demographics and characteristics are summarized in Table 1. Of the
200 patients, 23 (11.5%) had the diagnosis of post-ERCP cholangitis.
Most of the patients with acute cholangitis received an emergency
ERCP on admission day, and 181 patients underwent endoscopic
biliary stent placement (90.5%). The median waiting period until

Patients with acute cholangitis due to CBD stone]
who underwent endoscopic biliary drainage
(EBD) (in medical records) (n = 376)

Excluded patients (1 = 176; 46.8%)

- failure to meet TG 18 criteria (1 = 142)

- no endoscopic stone extraction (1 = 5)

- no antimicrobial agent (1 = 22)

- EBD performed at another facility (1 = 6)
- benign biliary stenosis (n = 1)

[Patients with acute cholangitis due to CBD stones|
in the present study (1 = 200; 53.2%)

Figure 1 Description of the study population. Abbreviations: CBD;
common bile duct, TG 18; Tokyo Guidelines 2018.



endoscopic stone extraction was ten days (range: 3-368 days). The
median time for endoscopic stone extraction was 49 minutes (range:
16-180 minutes). Basket catheters (68/200, 34.0%) and balloon
catheters (48/200, 24.0%) were used individually or in combination
(84/200, 42.0%). Ninety-three patients (93/200, 46.5%) had EST, and
56 patients (56/200, 28.0%) had EPBD at endoscopic stone extraction

Table 1 Baseline characteristics of patients with acute cholangitis related-
CBD stones.
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(Table 2).

On univariate analysis, the baseline characteristics and past
medical history did not differ significantly between the groups. There
was also no significant difference between the groups in terms of
jaundice, the severity of cholangitis on admission, procedural time
for stone extraction, cannulation time, past history of procedures for
papillae, method of cannulation or biliary stent insertion after the
procedure (Table 3). The complication as post-ERCP cholangitis
was associated with a waiting period > 11 days until stone extraction

3 3 . 0, -
Characteristics ‘Total (= 200) (adjusted odds ratio (aOR) 8.57; 95 %CI 2..68 27.50) anq th.e use of
" EPBD (aOR 6.04; 95%CI 1.88-19.40), which differed significantly
Demographics . i
- between the groups on multivariate analysis (Table 4).
Age, year, median (range) 77 (26-96)
Male sex 121 (60.5) DISCUSSION
BMI, median (range) 23.1 (14.3-33.8)
Comorbidity/past medical history The present retrospective study investigated the incidence rate and
Myocardial infarction 18 (5.0) risk factors of cholangitis after endoscopic stone extraction in patients
Congestive heart failure 10 (5.0) who underwent antimicrobial therapy and prompt endoscopic
Peripheral vascular disease 4(2.0) drainage for CBD stone cholangitis. The incidence rate of post-ERCP
Dementia 16 (8.0) cholangitis was 11.5%, and a duration > 11 days from endoscopic
Cerebrovascular disease 40 (20.0) biliary drainage to endoscopic stone extraction and the use of EPBD
Connective fissue disease 12 (60) were 1nde§endent r.ISk ffa(:lt'ors of post};ERCP c.h.olanglt%s.d 1 )
Peptic ulcer 9@5) One of our major n ings was t at'a waiting pf:no onger t .an
— ten days for endoscopic stone extraction was an independent risk
Hemiplegia 23 (11.5) i . i .
factor of post-ERCP cholangitis. This waiting period corresponded
Chronic pulmonary disease 11 (5.5) . .- .. .

— - to the duration of biliary stent placement. The biliary tree is usually
Chronic kidney disease (Cr > 3 mg/dl) 4(20) a sterile environment. However, biliary stent placement is known to
Chronic liver disease 12(60) destroy the function of the sphincter of Oddi and to cause duodenal-
Active malignant disease 12 (6.0) biliary reflux!"l, inducing backflow from the intestinal tract to the bile
Diabetes mellitus 49 (24.5) duct and leading to the introduction of intestinal bacteria into the bile
Systemic steroid use (> 5 mg) in last 28 days 8 (4.0) duct. Compromising the function of the sphincter of Oddi eventually
Chemotherapeutic agent use in last 28 days 1(0.5) contributes to post-ERCP cholangitis. Previous studies have pointed

Charlson comorbidity index, median out that longer the waiting period for endoscopic stone extraction,
Score 0-1 124 (62.0) the greater the intestinal bacterial colonization of the common bile
Score 2-3 56 (28.0) duct!".
Score >3 19 (9.5) The use of EPBD was also found to be an independent risk factor
Cholangitis more than 3 months ago 47 (23.5) of post-ERCP cholangitis. Using EPBD is recommended as an
Choledocholithiasis 51 (255) altemat.lve. to }.EST in stone extraction in patients without any chm[(l:zl
Post-cholecystectomy 28 (14.0) l(;ontram.chcatlons, (siucg as bc.(l).aguloriziathy (zlrbalterf?dl an?toTny. s

ecause it prevents duodenobiliary re and bacterial colonization
Cholecystolithiasis 111 (55.5) 4 prev . Y ux “
Characteristics at presentation of cholangitis
Quick SOFA >2 21 (10.5) Table 2 Details of ERCP for stone extraction.
Severity of cholangitis (Tokyo Guidelines 2018) Variables ‘Total (n =200)
Grade I 100 (50.0) Procedure for papilla
Grade II 64 (32.0) None 29 (14.5)
Grade IIT 36 (18.0) EST 93 (46.5)
Complication of bacteremia 82 (41.0) EPBD 56 (28.0)
Time to ERCP, days, median (range) 0 (0-38) EST plus EPLBD 22 (11.0)
Biliary stent Device used to extract stones
EBD tube 181 (90.5) Basket catheter 68 (34.0)
ENBD 19 (9.5) Balloon catheter 48 (24.0)
Appropriate initial antimicrobial therapy * 130 (65.0) Basket plus balloon catheter 84 (42.0)
Duration from stent insertion to stabilization, days, |, (0-27) Waiting period until stone extraction, days, median (range) |10 (3-368)
median (range) Antibiotics used for stone extraction 116 (58.0)
Duration of antimicrobial use, days, median (range) |11 (4-69) - - - -
— - - Duration of stone extraction, minutes, median (range) |49 (16-180)

Abbreviations: CBD, common bile duct; BMI, body mass index; SD, - - - -
standard deviation; SpO2, saturation of percutaneous oxygen; ERCP, Duration of cannulation, minutes, median (range) 4 (1-69)

endoscopic retrograde cholangiopancreatography; EBD, endoscopic
biliary drainage; ENBD, endoscopic nasobiliary drainage.” Defined as
effectiveness against organisms isolated from blood and bile cultures
and no administration of antimicrobial agent on admission day. Data are
presented as a number (%) unless otherwise specified.

Abbreviations: ERCP, endoscopic retrograde cholangiopancreatography;
EBD, endoscopic biliary drainage; EST, endoscopic sphincterotomy;
EPBD, endoscopic papillary balloon dilation; EPLBD, endoscopic
papillary large balloon dilation. Data are presented as a number (%)
unless otherwise specified.
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Table 3 Univariate analysis of post-ERCP cholangitis

Variables Post-ERCP cholangitis [Yes (n = 23)] Post-ERCP cholangitis [No (n = 177)] P value
Age
<65 1(4.3) 29 (16.4) Ref
65-80 11 (47.8) 82 (46.3) 0.87
>80 11 (47.8) 66 (37.3) 0.34
Male sex 17 (73.9) 104 (58.8) 0.18
BMI
<185 13 (59.1) 110 (62.1) Ref
18.5-25 5(22.7) 48 (27.1) 0.82
>25 4(18.2) 19 (10.7) 0.35
Comorbidity/past medical history
Myocardial infarction 1(43) 17 (9.6) 0.7
Congestive heart failure 2(8.7) 8 (4.5) 0.32
Peripheral vascular disease 0(0) 4(2.3) N/A
Dementia 1(43) 15 (8.5) 0.7
Cerebrovascular disease 5(21.7) 35 (19.8) 0.79
Connective tissue disease 1(43) 11 (6.2) 0.59
Peptic ulcer 3 (13.0) 6 (3.4) 0.71
Hemiplegia 2(8.7) 21 (11.9) 0.87
Chronic pulmonary disease 2(8.7) 9(5.1) 0.62
Chronic kidney disease (Cr > 3 mg/dl) 0(0) 4(2.3) N/A
Chronic liver disease 1(43) 11 (6.2) 0.59
Active malignant disease 2(8.7) 10 (5.6) 0.41
Diabetes mellitus 4(17.4) 45 (25.4) 0.6
Charlson co-morbidity index
Score 0-1 15 (65.2) 109 (61.9) Ref
Score 2-3 6(26.1) 50 (28.4) 0.81
Score >3 2(8.7) 17 (9.7) 0.88
Systemic steroid use (> 5 mg) in last 28 days 1(4.3) 7 (4.0) 0.63
Chemotherapeutic agent use in last 28 days 0(0) 1(0.6) N/A
Cholangitis more than 3 months ago 5(21.7) 42 (23.7) 1
Choledocholithiasis 9(39.1) 42 (23.7) 0.13
Post-cholecystectomy 5(21.7) 23 (13.0) 0.33
Cholecystolithiasis 13 (56.5) 98 (55.4) 1
Characteristics at presentation
Quick SOFA >2 5(17) 16 (9.0) 0.07
Severity of cholangitis (Tokyo Guidelines 2018)
Grade I 10 (43.5) 90 (50.8) Ref
Grade I 6 (26.1) 58 (32.8) 0.51
Grade III 7(30.4) 29 (16.4) 0.1
Complication of bacteremia 71 (42.3) 11 (52.4) 0.48
Appropriate initial antimicrobial therapy 18 (78.3) 112 (63.3) 0.12
Details of ERCP at stone extraction
Waiting period until stone extraction (days)
1-10 4(17.4) 113 (64.8) Ref
>11 19 (82.6) 64 (36.2) <0.001
Antibiotics used for stone extraction * 7 (30.4) 109 (177.0) 0.004
Duration of stone extraction >50 min 13 (56.5) 82 (46.9) 0.51
Duration of cannulation >10 min 1(4.3) 30 (17.1) 0.14
Past history of procedure for papilla
None 17 (73.9) 130 (73.4) Ref
EST 5(21.7) 42 (23.7) 0.82
EPBD 1(4.3) 2 (1.1) 0.23
EPLBD 0 (0) 3(1.7) N/A
Parapapillary diverticulum 13 (56.5) 88 (49.7) 0.61
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Method of cannulation
Stent side 13 (56.5) 122 (68.9) Ref
Wire guided cannulation 9(39.1) 49 (27.7) 0.16
Pancreatic dust guide wire method 1(43) 6(3.4) 0.7
Procedure for papilla at stone extraction
EST 6(26.1) 87 (49.2) Ref
None 2(8.7) 27 (15.3) 0.93
EPBD 12 (52.2) 44 (24.9) 0.01
EST plus EPLBD 3 (13.0) 19 (10.7) 0.21
Devise to extract stones
Basket catheter 11 (47.8) 57 (32.2) Ref
Balloon catheter 2(8.7) 46 (26.0) 0.07
Basket plus balloon catheter 10 (43.5) 74 (41.8) 0.9
Stenting after the procedure 13 (56.5) 118 (66.7) 0.36

Abbreviations: BMI, body mass index; ERCP, endoscopic retrograde cholangiopancreatography; EST, endoscopic sphincterotomy; EPBD, endoscopic
papillary balloon dilation; EPLBD, endoscopic papillary large balloon dilation; Ref, reference; N/ A, not applicable. Values are presented as a number (%)
unless otherwise specified. * The variable, “Antibiotics used during stone extraction” was not included in multivariate analysis due to strong collinearity

with the waiting period until stone extraction (rs = 0.496; p <0.001).

of the common bile duct, which might contribute to CBD stone
recurrence!'. However, EPBD has a lower complete stone removal
rate than the EST and thus may lead to increased biliary duct pressure
due to common bile duct stones remaining from the endoscopic
stone extraction!'*!. Increased biliary duct pressure > 25 mmHg
due to papillary edema and small, remaining stones may lead to
the development of post-ERCP cholangitis!'®. As described above,
papillary edema usually occurs after ERCP due to the incomplete
dilation of the papilla, intra-mucosal bleeding, and local edema!'”.
Moreover, papillary edema can induce an increase in bile duct
pressure among patients who have undergone an endoscopic stone
extraction. This is apparently one reason why post-ERCP cholangitis
occurs more frequently in patients with CBD stones than in patients
with malignant or benign biliary stenosis, whose common bile duct is
usually sterile.

The present study had several limitations. First, it was a retrospective
study enrolling a small number of patients with post-ERCP cholangitis
at a single Japanese tertiary care center. Second, other, unassessed
factors may have contributed to our findings. However, as seen in the
Table 1, most of the baseline characteristics of the patients showed
no significant difference between groups, suggesting that selection
bias had been largely reduced. Third, the results are generalizable
only to patients who receive prompt endoscopic biliary drainage,
antimicrobial agents, and endoscopic stone extraction at least once
after the initial therapy. The generalizability of the findings to patients
with CBD stones who received endoscopic stone extraction without
acute cholangitis is unknown.

CONCLUSION

In conclusion, we examined factors associated with post-ERCP
cholangitis in patients undergoing endoscopic stone extraction
who received endoscopic biliary drainage and antimicrobial
agents. Endoscopic stone extraction should be done as soon as
possible after endoscopic biliary stent placement. EPBD is not
recommended as means in patients with CBD stones. These
findings may help to predict which patients are at higher risk of
post-ERCP cholangitis.

Ethical approval
This study was approved by the Ethics Committee of Tokyo
Metropolitan Tama Medical Center (No. 29-143).

Table 4 Multivariate analysis of post-ERCP cholangitis.

Variables Adjusted OR (95% CI) |P value
Age (years) *
<65 Reference
65-80 6.37 (0.68-59.68) 0.11
>80 7.78 (0.82-74.02) 0.07
Cholangitis more than 3 months ago *  |0.72 (0.46-5.45) 0.59
Waiting period until stone extraction (days)
1-10 Reference
211 8.57 (2.68-27.50) <0.001
Procedure for papilla at stone extraction
EST Reference
None 1.08 (0.19-19.40) 0.93
EPBD 6.04 (1.88-19.40) 0.003
EST plus EPLBD 2.17 (0.45-10.60) 0.34

Abbreviations: ERCP, endoscopic retrograde cholangiopancreatography;
OR, odds ratio; CI, confidence interval; EST, endoscopic sphincterotomy;
EPBD, endoscopic papillary balloon dilation; EPLBD, endoscopic
papillary large balloon dilation. * Risk factors associated with post-
ERCP cholangitis in previous studies; age and past medical history
of cholangitis were included in multivariate analysis. The Hosmer-
Lemeshow goodness of fit chi-squared test was 9.98 (p = 0.27).
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