ELMER
PRESS

’ '.) Check for updates‘

Orriginal Article Gastroenterol Res. 2023;16(3):149-156

Pharmacological and Endoscopic Interventions
for Prophylaxis of Post-Endoscopic Retrograde
Cholangiopancreatography Pancreatitis

Emmanuel Palomera-Tejeda?, Mihir Prakash Shah® 4®, Bashar M. Attar® ¢,
Hassam Shah®, Bharosa Sharma?, Roberto Oleas?, Vikram Kotwal® ¢,
Seema Gandhi®, Hemant Raj Mutneja® ©

Abstract

Background: Post-endoscopic retrograde cholangiopancreatogra-
phy pancreatitis (PEP) represents the most common serious com-
plication after endoscopic retrograde cholangiopancreatography
(ERCP). Rectal non-steroidal anti-inflammatory drugs (NSAIDs)
and pancreatic duct stenting (PDS) are the prophylactic interven-
tions with more evidence and efficacy; however, PEP still represents
a significant source of morbidity, mortality, and economic burden.
Chronic statin use has been proposed as a prophylactic method that
could be cheap and relatively safe. However, the evidence is conflict-
ing. We aimed to evaluate the impact of endoscopic and pharmaco-
logical interventions including chronic statin and aspirin use, on the
development of PEP.

Methods: A retrospective cohort study evaluated consecutive patients
undergoing ERCP at John H. Stroger, Jr. Hospital of Cook County in
Chicago from January 2015 to March 2018. Univariate and multivari-
ate analyses were performed using logistic regression.

Results: A total of 681 ERCPs were included in the study. Twelve
(1.76%) developed PEP. Univariate, multivariate, and subgroup anal-
yses did not show any association between chronic statin or aspirin
use and PEP. PDS and rectal indomethacin were protective in patients
undergoing pancreatic duct injection. Pancreatic duct injection, fe-
male sex, and younger age were associated with a higher risk. History
of papillotomy was associated with lower risk only in the univariate
analysis (all P values < 0.05).
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Conclusion: Chronic use of statins and aspirin appears to add no ad-
ditional benefit to prevent ERCP pancreatitis. Rectal NSAIDs, and
PDS after appropriate patient selection continue to be the main pro-
phylactic measures. The lower incidence at our center compared with
the reported data can be explained by the high rates of rectal indo-
methacin and PDS, the use of noninvasive diagnostic modalities for
patient selection, and the expertise of the endoscopists.
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Introduction

Post-endoscopic retrograde cholangiopancreatography pancrea-
titis (PEP) is the most common serious adverse event associated
with endoscopic retrograde cholangiopancreatography (ERCP).
The management of PEP stands for an estimated healthcare cost
of 200 million dollars annually in the United States and is also a
significant reason for malpractice claims related to ERCP [1-3].
The incidence of PEP has been estimated to be 3-6% in average-
risk patients with a mortality rate reported up to 3% [4-8]. The
etiology of PEP is a multifactorial process involving chemical,
enzymatic, hydrostatic, allergic, and microbiological factors
with subsequent activation of pancreatic enzymes leading to au-
todigestion and local and systemic inflammation [9, 10]. Several
studies have reported several risk factors for the development of
PEP including history of acute pancreatitis, female sex, younger
age, and pancreatic duct (PD) injection [11-14]. They seem to
be independent, additive, and they are divided into operator-
related, procedure-related, and patient-related factors [10, 15].
Significant efforts have been conducted to elucidate effec-
tive prophylactic measures to reduce the incidence of PEP [16].
The use of PD stents and rectal non-steroidal anti-inflammato-
ry drugs (NSAIDs) have been successfully shown to be effec-
tive prophylactic interventions [17-20]. The current guidelines
recommend rectal NSAIDs peri-procedurally in all patients
and prophylactic pancreatic stenting in high-risk individuals
[5, 21, 22]. Although non-rectally administered NSAIDs have
failed to show any benefit for PEP prophylaxis, the effect of
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Table 1. Studies Evaluating the Utility of Statins and Aspirin as Prophylactic Method for PEP

Article Design Population sample Main findings
Cardenas-Jaen Multicenter 1,150 patients undergoing ERCP The use of statins or aspirin was not associated
et al, 2020 [23] prospective in 7 European centers with a lower risk of PEP or lower severity
cohort
Martinez-Moreno Multicenter 702 patients that underwent ERCP in The use of statins was not associated with
et al, 2020 [26] retrospective 4 Spanish tertiary-level hospitals a lower risk of PEP or less severity
cohort
Hadi et al, Retrospective 1,162 ERCPs performed at West Virginia Chronic statin use is protective against PEP
2020 [25] cohort study University during 2016 and 2017
Hakuta et al, Retrospective 2,664 patients underwent ERCP between January Regular statin use was not
2019 [27] cohort study 2010 and January 2019 in a tertiary center in Japan  protective against PEP
Facciorusso et Retrospective 1,543 patients that underwent ERCP Regular statin use was not

al, 2019 [28] cohort study

Mahamid et Retrospective
al, 2018 [24] cohort study
Facciorusso et Metanalysis

al, 2020 [5]

in a tertiary center in Italy

987 patients that underwent ERCP at the Shaare
Zedek Medical Center in Jerusalem or EMMS
Nazareth Hospital (Israel) from 2013 to 2015

Nine studies, one prospective, eight
retrospective trials with 9,374 patients

protective against PEP

Chronic use of statins (> 6 months) was
found to be a protective factor against PEP

Non-superiority of chronic statin
therapy in preventing PEP

ERCP: endoscopic retrograde cholangiopancreatography; PEP: post-ERCP pancreatitis.

chronic use of aspirin on PEP incidence has been explored
only in one observational study (Table 1) [5, 19, 23-28].
Statins have also been looked at as a potential prophylactic
drug to prevent PEP based on the growing evidence that statins
have pleiotropic anti-inflammatory properties and prior reports
of risk and severity reduction for non-ERCP-related acute pan-
creatitis [29]. However, the results of the previous trials evalu-
ating statins for prophylaxis of PEP are conflicting (Table 1).
In this study, the authors planned to evaluate the effect of
chronic use of statin and aspirin as well as pancreatic duct stenting
(PDS) on PEP among different patients with varying risk profiles.

Materials and Methods

The authors conducted a single-center retrospective cohort study
at John H. Stroger, Jr. Hospital, a tertiary-level public hospital
in Chicago, Illinois. The primary study endpoint was to assess
the protective effect of chronic use of statins and PDS on PEP
among different patients with varying risk profiles. The second-
ary outcome was to investigate the effect of chronic use of as-
pirin on the incidence of PEP, the effect of other risk factors on
the incidence of PEP, and the association between these factors
and severity of PEP. Our study was performed in accordance
with the Institutional Review Board (IRB) guidelines for John
H. Stroger Jr. Hospital of Cook County, under the category of
retrospective chart review. This study was conducted in compli-
ance with the ethical standards of the responsible institution on
human subjects as well as the Helsinki Declaration.

Patient population

The author included consecutive patients > 18 years old under-
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going ERCP in either inpatient or outpatient settings from Jan-
uary 2015 to March 2018. The author included patients with
complete information related to the procedure and excluded
patients with an established diagnosis of acute pancreatitis at
the time of ERCP, patients with a history of hepaticojejunos-
tomy, patients with a history of papillectomy, patients under-
going papillectomy during ERCP, and patients with intended
PD cannulation. Patients with traumatic pancreatic injury and
baseline elevation of lipase/amylase were also excluded from
the study.

Data collection

Baseline characteristics of the eligible subjects, procedural
data, and the post-procedure clinical course were obtained
by three collaborators from the Electronic Medical Records
(Cerner Corp) in the medication lists at the time of the pro-
cedure, progress notes, and procedure notes. Informed con-
sent was waived given that no greater than minimal risk was
involved. The patient identifiers were not included. The fol-
lowing epidemiological, clinical, and procedure-related infor-
mation was collected: age, gender, race, indication of ERCP,
inpatient or outpatient setting, PD injection, PD stenting, com-
mon bile duct (CBD) stenting, papillotomy, history of papil-
lotomy, use of indomethacin peri-procedure, smoking, chronic
use of statins (> 30 days), chronic use of aspirin (> 30 days),
post-ERCP pancreatitis and severity. Due to the low reporting
rate, the following data were not included: difficulty canula-
tion (time of cannulation and the number of cannulation at-
tempts), use of prophylactic intravenous fluids, and topical
epinephrine. Prophylactic interventions were performed at
the endoscopist’s discretion based on the patient’s risk profile.
PEP was defined according to the revised Atlanta classification
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739 ERCPs were
performed between
January 2015 and
March 2018

681 ERCPs included
for analysis

58 were excluded:

* 20 unsuccessful ERCPs

* 18 acute pancreatitis when
ERCP was performed

* 8 hepaticojejunostomies

* 4 traumatic pancreatic injury

* 8 pancreatic duct cannulation
was intended

Figure 1. Patient selection flowchart. ERCP: endoscopic retrograde cholangiopancreatography.

when at least two out of the three criteria were present: char-
acteristic abdominal pain, amylase, or lipase elevation more
than three times the normal upper limit, and/or imaging with
findings of acute pancreatitis after ERCP [30]. The severity
was classified according to the consensus criteria proposed by
Cotton et al [31].

Methodology

Quantitative data were evaluated for normality graphically
and by the Shapiro-Wilk test for samples n < 50 or the Kol-
mogorov-Smirnov test for samples n > 50. It was summarized
using means and standard deviations (SDs) or medians and
interquartile ranges. Qualitative data were described using fre-
quencies and proportions. The analysis of basal characteristics
was done as follows: differences between the groups were as-
sessed using the Student’s #-test for normal quantitative vari-
ables, Mann-Whitney for non-normal quantitative variables,
analysis of variance (ANOVA) for normal quantitative in the
case of more than two groups, Kruskal-Wallis for non-normal
quantitative data in the case of more than two groups, and Chi-
square/Fisher’s exact test for qualitative variables. A univariate
and multivariate analysis was performed to assess the predic-
tors of the incidence of PEP, including statin use, PDS, and
possible confounders. The multivariate regression analysis in-
cluded the variables with a P-value less than 0.15 in the bivari-
ate analysis, the already stablished prophylactic interventions
(rectal NSAIDs and placement of a pancreatic stent), as well as
our collected variables that are considered definite risk factors
of PEP according to the 2014 ESGE guidelines [32] (suspected
of Oddi dysfunction, female gender, previous acute pancreati-
tis, and pancreatic injection). The odds ratio (OR) and adjusted
OR (aOR) with 95% confidence intervals (CIs) were calcu-
lated to investigate the frequency and strength of association.
Both OR and aOR were calculated with binary logistic regres-
sion in the bivariate and multivariate analysis. A P-value (two-
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sided) of less than 0.05 was considered statistically significant
for this study. All the statistical analyses were performed using
the R statistical package and R studio [33, 34].

Results

From January 2015 to March 2018, 739 ERCPs were per-
formed at the gastroenterology department of our institution.
The author excluded 58 ERCPs according to our prespecified
inclusion and exclusion criteria (Fig. 1). Table 2 depicts the
baseline characteristics of the population included in the study
and the difference between the two main treatment groups:
chronic statin intake and pancreatic duct stenting. A total of
681 ERCPs (53% females) were included for the analysis with
a mean age of 54.6 (SD 16.1). Black and Hispanic patients
were the most prevalent (35.3% and 33.9%, respectively), and
inpatient ERCP was the most common setting (60.8%). The
most common indications were choledocholithiasis and benign
biliary obstruction. Only 79 (11.6%) of the cases underwent
PD injection. Three hundred thirty-one patients underwent
papillotomy, 306 had a history of papillotomy, and 401 un-
derwent biliary stent placement (48.6%, 44.9%, and 58.9%,
respectively). Regarding the consumption of chronic medi-
cations, 159 were chronic statin users, and 111 were chronic
aspirin users (23.5% and 16.3%, respectively). Two-hundred
twelve were active smokers (31.1%). The most prevalent pro-
phylactic strategies used against PEP were rectal indomethacin
(64.5%) and PDS (7.8%). It is important to mention that in
the case of PD injection, the rate of PDS was 57%. Twelve
patients (1.76%) were diagnosed with PEP. Five patients were
diagnosed with mild PEP, three with moderate PEP, and four
with severe PEP. Regarding the baseline characteristics be-
tween the different treatment groups, the mean age was sig-
nificantly greater in the chronic statin user group, aspirin was
more often used in the chronic statin group, and chronic statin
use was more prevalent among black and Asian population
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Table 2. Baseline Characteristics and Differences Between Treatment Groups

Statin use PD stent
Variable Total n = 681 (%)
No (n=522) Yes (n=159) No (n =635) Yes (n=46)

Age (SD) 54.6 (16.1) 51.8 (16.7) 64.1 (9.2) <0.001 54.7(16.2) 54.0 (14.9) 0.75
Gender 0.34 0.06

Male 320 (47) 251 69 305 15

Female 361 (53) 271 90 330 31
Ethnicity <0.001 0.82

Black 240 (35.3) 162 78 222 18

Hispanic 231 (33.9) 198 33 215 16

White 130 (19.1) 101 29 124

Asian 45 (6.6) 30 15 41

Other 35(5.1) 31 4 33
Setting 0.09 0.018

Outpatient 267 (39.2) 195 72 257 10

Inpatient 414 (60.8) 327 87 378 36
Indication 0.09 0.37

Biliary duct stone 237 (34.8) 189 48 220 17

Benign obstruction 210 (30.9) 154 56 197 13

Cholangitis 67 (9.8) 50 17 62 5

Malignant obstruction 90 (13.2) 63 27 87 3

Biliary leak 23 (3.4) 18 5 22 1

Other 54 (7.9) 48 6 47 7
Injection of PD 79 (11.6) 65 14 0.26 34 45 <0.001
PD stenting 46 (7.8) 38 8 0.42 - - -
Papillotomy 331 (48.6) 264 67 0.08 290 41 <0.001
History of papillotomy 306 (44.9) 226 80 0.14 301 5 <0.001
Biliary stenting 401 (58.9) 307 94 0.99 383 18 0.008
Statin use 159 (23.5) - - - 151 8 0.42
Aspirin use 111 (16.3) 34 77 <0.001 100 11 0.21
Rectal indomethacin 439 (64.5) 333 106 0.57 398 41 <0.001
Smoking 212 (31.1) 148 64 0.006 203 9 0.11

PD: pancreatic duct; SD: standard deviation.

(all P values < 0.001). Gender, ERCP setting, indication, PD
injection, PD stent placement, CBD stent placement, endo-
scopic sphincterotomy, history of endoscopy sphincterotomy,
rectal indomethacin, and smoking were not statistically differ-
ent between the chronic statin use and non-statin groups (all
P values > 0.05). PDS was statistically significant more used
in the following groups: patients admitted to the hospital, PD
injection, patients without a history of papillotomy, patients
without undergoing biliary stenting, and patients without rectal
indomethacin use (all P values < 0.05). Age, gender, ethnicity,
smoking, chronic statin use, chronic aspirin use, and indication
of ERCP were not statistically different between the PDS and
non-PDS groups (all P values > 0.05).

The author conducted a univariate and multivariate anal-
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ysis to explore the association of the independent variables
with PEP development. The results are described in Table 3.
Post-ERCP pancreatitis frequency was 2.1% and 0.62% in the
non-statin and statin groups, respectively; it did not reach sta-
tistical significance (P = 0.24). On univariate analysis, young
age, female sex, PD injection, and patient without a history of
papillotomy were found to be significantly associated with the
development of PEP (all P values < 0.05). A logistic regres-
sion model was fitted. In the logistic regression model, female
gender (P=0.047,a0R 0.18 (0.02 - 0.92)) and PD injection (P
<0.001, aOR 21.4 (5.28 - 93.6)) were found to be associated
with increased risk of PEP. PDS was found to be protective
against PEP (P = 0.03, OR (0.07 (0.003 - 0.54)). The authors
conducted subgroup analyses for the main risk factors: female
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Table 3. Relationship Between Independent Variables and PEP

No PEP (n

Bivariate analysis

Multivariate analysis

VAL PEP(=12)  _ 60 (OR (95% CI)) P (aOR (95% CI)) P
Age (SD) 44.8 (16.4) 54.8 (16.1) 0.96 (0.92 - 0.99) 0.037 0.97 (0.93 - 1.01) 0.21
Gender

Male 2 318 0.22 (0.03 - 0.85) 0.048 0.18 (0.02 - 0.92) 0.047

Female 10 351
Race - -

Black 2 238 0.37 (0.034 - 8.05) 0.36

Hispanic 7 224 1.38 (0.24 - 26.03) 0.42

White 1 129 0.34 (0.01 - 8.75) 0.77

Asian 1 44 1.29 (0.05 - 33.5) 0.45

Other 1 34 0.86
Setting

Outpatient 1 266

Inpatient 11 403 7.3(1.4-133) 0.058 3.87(0.61 - 76.6) 0.22
Indication - 0.38 - -

Biliary duct stone 7 230

Benign obstruction 2 208

Cholangitis 1 66

Malignant obstruction 0 90

Biliary leak 1 22

Pancreatic mass 0 56

Other 1 53
Pancreatic duct injection 7 72 11.6 (3.61 - 40.12) <0.001 21.4 (5.28-93.6) <0.001
Pancreatic duct stenting 1 45 1.26 (0.07 - 6.7) 0.83 0.07 (0.003 - 0.56) 0.028
History of papillotomy 1 305 0.1 (0.006 - 0.56) 0.033 0.28 (0.01 - 1.98) 0.27
Biliary stenting 4 397 0.34 (0.09 - 1.09) 0.08 0.65 (0.15 - 2.5) 0.53
Statin use 1 158 0.29 (0.16 - 1.52) 0.24 0.64 (0.03 - 4.7) 0.7
Aspirin 1 110 0.46 (0.03 - 2.40) 0.46 - -
Rectal indomethacin 8 431 1.09 (0.34 -4.1) 0.86 0.39 (0.09 - 1.82) 0.20
Smoking 3 209 0.73 (0.16 - 2.49) 0.65 - -

Cl: confidence interval; OR: odds ratio; PEP: post-ERCP pancreatitis; SD: standard deviation.

gender (n = 365) and PD injection (n = 79) groups. The analy-
ses revealed that young age remained a significant risk factor
for PEP (P = 0.007, OR 0.91 (0.84 - 0.96)) in patients under-
going pancreatic duct injection. Pancreatic duct stenting (P =
0.04 OR 0.11 (0.06 - 0.67)) and rectal indomethacin (P = 0.08,
OR 0.91 (0.01 - 0.43)) were protective factors in these specific
groups. In the female gender group, PD injection remained a
strong predictor of PEP (P <0.001 OR 6.11 (0.84 - 0.96)). The
rest of the included variables were not statistically significant.

Discussion

Despite the mechanistic evidence supporting the suppressive
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effects of statin medications on pancreatic inflammation, the
current study failed to support risk reduction in PEP through
statins. Although earlier reports, including a 2012 meta-analy-
sis of large randomized controlled trials, suggested a lower in-
cidence of acute pancreatitis (non-ERCP-related) among statin
users compared with patients without statin use [29, 35-37],
the evidence among patients undergoing ERCP is conflicting.
Two retrospective cohort studies [24, 25] showed a possible
benefit of chronic statin use as a prophylactic agent for PEP
but growing evidence, including a prospective multicentric
observational trial of 1,150 patients, suggests otherwise (Table
1) [23]. The univariate analysis of our study showed a protec-
tive tendency against the development of PEP in regular statin
users, but it did not reach statistical significance and was not
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maintained during the multivariate analysis when other varia-
bles were considered. Our report is consistent with subsequent
studies that reported a lack of benefit of chronic use of statins
as a prophylactic method for PEP. Similarly, chronic use of
aspirin was not associated with decreased incidence of PEP
in any of our analyses. Even though the dose of chronic aspi-
rin for cardiovascular prevention is dosed significantly lower
compared with the recommended one for full anti-inflammato-
ry effect, which could potentially explain this result, our study
adds to previous reports pointing to the lack of benefit of both
chronic aspirin use and anti-inflammatory dose of non-rectally
administrated NSAIDs [3, 23].

Within our institution, indomethacin is the only rectal
NSAID used in our patient population. It was associated with
a reduction of PEP in the group of patients who received PD
injections. The protective effect was not seen in the general
sample; however, our study was not powered or intended to
detect any difference in the incidence of PEP with the use of
indomethacin in patients with regular risk.

PDS represents the primary preventative strategy implant-
ed by endoscopists, and it is also a formal recommendation
within the American Society of Gastrointestinal Endoscopy
(ASGE) and European Society of Gastrointestinal Endoscopy
(ESGE) guidelines [32, 38]. In line with these recommenda-
tions, our results showed that PDS is highly protective among
patients undergoing PD injection with OR 0.08 (95% CI 0.01
- 0.43); the protective effect was also present in the general
sample after controlling the rest of the variables in the multi-
variate analysis.

Concerning other statistically significant risk factors,
young age was associated with the development of PEP and
history of prior endoscopic papillotomy was a protective factor
in the univariate analysis, while PD injection and female gen-
der were significant associations in both univariate and multi-
variate analyses. PD injection was the strongest independent
factor for the development of PEP and was present in each of
the analyses, including subgroup analyses. These findings are
consistent with previously reported risk factors in several early
studies [10, 15]. Smoking has been associated with the devel-
opment of chronic pancreatitis which has been reported to be
a potential protective factor for PEP; however, our analysis is
also in line with earlier reports pointing to the lack of associa-
tion [23].

The incidence of PEP in the present study was 1.76% in
the general sample and 8.9% among patients undergoing PD
injection, the strongest identified risk factor. This result differs
from the findings previously reported in multiple studies, with
an incidence of PEP varying from 3% to 15% [3]. This contrast
may be explained by several factors. Our institution seems to
implement preventative interventions (rectal NSAIDs, PDS)
at a higher rate than what is reported in the literature. Sec-
ondly, patients selected for ERCP have already been evaluated
by advanced imaging such as endoscopic ultrasound (EUS)
or magnetic resonance cholangiopancreatography (MRCP),
or risk stratified by their laboratories. Lastly, the number of
ERCP completed annually at our institution (> 200) and the
adequate skillset of endoscopists may likely play a role in the
low incidence of PEP found in the present study.
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Strengths and limitations

The present study has several strengths. It included data from
a large sample of consecutive patients undergoing ERCP with
significant diversity in race, age, and indications. A multivari-
ate analysis using a comprehensive database was performed
to include possible confounders. The main limitation is the
study’s retrospective nature and the data collection process
since it is impossible to assure the accuracy of many of the
variables like circumstances during the performance of ERCP,
drug adherence, or time of drug administration, which can
modify the anti-inflammatory effect of statins. The study also
had a limited number of patients who developed PEP among
statin users, which likely represents a lack of statistical power
to detect any risk modification. The power was also limited to
detect any effect on the severity of PEP, mortality, and local
or systemic complications due to the same reason. Moreover,
most of the available ERCPs reports at our institution are not
explicit about the difficulty of ERCPs and time needed for the
cannulation; they are known significant risk factors and could
not be included in the calculations.

Conclusion

Chronic use of statins and aspirin appear to add no additional
benefit to prevent ERCP pancreatitis. Routine use of rectal
NSAIDs, especially in high-risk patients, and pancreatic stent-
ing after appropriate patient selection are the main therapeutic
tools to decrease the incidence of PEP. The effectivity of statins
as a prophylactic intervention against PEP demonstrated by the
early studies is greatly limited by the lack of generalizability,
especially in the light of the availability of better-established
prophylactic measures as rectal indomethacin or PD stents.
Well-designed prospective studies are needed to explore the
optimal patient selection, as well as stent caliber and length,
before performing PDS as a prophylactic intervention.
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