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Prevents Post-ERCP Pancreatitis?
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A cute pancreatitis is a common and serious complication of
endoscopicretrogradecholangiopancreatography(ERCP).1–3

Post-ERCP pancreatitis (PEP) accounts for substantial annual
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Abstract: We investigated and compared 2 clinical strategies to

prevent postendoscopic retrograde cholangiopancreatography (ERCP)

pancreatitis (PEP).

We retrospectively reviewed data from patients who underwent

ERCP between 2008 and 2014. Of 623 patients at high risk for PEP, 145

were treated with prophylactic pancreatic stent placement (PSP) only,

and 478 were treated with rectal indomethacin (RI) only, for PEP

prevention. Patients were matched by one-to-one propensity score

matching (PSM) by risk factors, with overall PEP incidence as primary

outcome, and moderate or severe PEP and complication rates as

secondary outcomes.

Of 623 patients with high-risk factors, 145 pairs were generated after

PSM. Thirty-two patients developed pancreatitis—10 (6.9 %) in the PSP

group and 22 (15.2 %) in the RI group (P¼ 0.025). Moderate-to-severe

pancreatitis developed in 5 patients (2.8%) in the PSP group and 14

patients (9.7 %) in the RI group (P¼ 0.047).

Although indomethacin represents an easy, inexpensive treatment,

prophylactic PSP is still the better prevention strategy for PEP.

(Medicine 95(10):e2994)

Abbreviations: ERCP = endoscopic retrograde cholangio-

pancreatography, PEP = post-ERCP pancreatitis, PSM =

propensity score matching, PSP = prophylactic pancreatic stent

placement, RI = rectal indomethacin.
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morbidity and health care expenditure, and occasional death.4

ThepreventionofPEPisanongoingareaofactiveresearch.Several
proposed pharmacologic agents and therapeutic techniques have
been proposed to reduce the risk of PEP.5–7

Prophylactic pancreatic stent placement (PSP) decreases
the PEP incidence in high-risk and mixed-case groups, and
nearly eliminates the risk of severe PEP (overall risk [OR]: 0.44;
95% confidence interval [CI]: 0.24–0.81; absolute risk
reduction [RR]: 12.0%; 95% CI: 3.0–21.0),3,8–11 but its use
is reportedly not widespread.2,12 Details of technique, including
clarification of which patient populations are at significantly
greater risk for PEP, and identification of patient- and pro-
cedure-related risk factors are important considerations in pre-
venting or minimizing PEP.

Nonsteroidal antiinflammatory drugs (NSAIDs) reduce
incidence of PEP in both high- and low-risk patients.13,14 In
a recent multicenter RCT, PEP developed in 9.2% versus 16.9%
of patients in the indomethacin versus placebo group, respect-
ively (P¼ 0.005)15; its post hoc analysis suggests that indo-
methacin may obviate the need for prophylactic PSP.

In our center, prophylactic PSP was used to prevent PEP
before 2012. In the last 2 years, NSAIDs became our first choice
for prevention of PEP. However, as the rate of PEP increased
gradually, which is the better clinical strategy? Is it premature to
abandon PSP? Although studies comparing administration of
indomethacin alone and PSP alone are needed, RCTs are
difficult to conduct because of patient volume and ethical
considerations—especially in ERCP-related procedures, which
are affected by intraoperative decisions.16 Using observational
data and case series, propensity score adjustment and matching
can reduce bias and balance unequal chances of allocation to a
treatment group.17,19
In this study, we tried to compare the efficacy and out-
comes between prophylactic PSP alone and rectal indomethacin
(RI) alone for prevention of PEP within a high-risk group.

MATERIALS AND METHODS

Patients
We analyzed the available data for patients with PEP

risk factors who had undergone ERCP at a university-
affiliated medical center, including their clinical character-
istics, risk factors of PEP, clinical strategy for prevention of
PEP and any complications of ERCP. The institutional review
board at our hospital approved the study protocol; written
informed consent was obtained from each patient before
ERCP.
factors, and of inclusion and exclusion
ed after discussion by our group.20,21

are defined in consideration of the
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European Society of Gastrointestinal Endoscopy (ESGE)
guidelines.2,3

Definitions
PEP was defined by consensus criteria22,23: clinical evi-

dence of pancreatitis; elevation of pancreatic enzymes to 3 times
the upper limit of normal 24 hours after the procedure; and
hospital admission for 2 to 3 days (mild pancreatitis), 4 to 9 days
(moderate pancreatitis), or longer than 10 days (severe pan-
creatitis). The scoring system was complex for assessment of
the severity of PEP.

The following conditions are considered to represent
high risk for PEP3: endoscopic ampullectomy, known or
suspected sphincter of Oddi dysfunction (SOD), pancreatic
sphincterotomy (SPT), precut biliary SPT, pancreatic guide-
wire-assisted biliary cannulation, endoscopic balloon sphinc-
teroplasty, or presence of >3 risk factors listed in the ESGE
guidelines. Procedures and patient conditions that do not
fulfill these criteria are considered to represent low risk
for PEP.

We excluded patients in whom ERCP was unsuitable, and
those who had active pancreatitis, previous endoscopic SPT or
papillary balloon dilation, chronic pancreatitis, pancreatic-head
mass; tumor of papilla of Vater, pancreas divisum, or postpan-
creaticoduodenectomy.15,16

Intervention
All procedure-related interventions were dictated by the

performing endoscopist. Two endoscopists performed the
ERCP procedures. ERCP procedures performed by trainees
were excluded. Prophylactic antibiotics were routinely given.
To stop duodenal peristalsis, 10 mg anisodamine was adminis-
tered intramuscularly just before. All ERCP procedures were
performed under intravenous anesthesia with propofol, with
continuous monitoring of blood pressure, heart rates, and oxy-
gen saturation, using a therapeutic duodenoscope (TJF-150 or
TJF-160; Olympus Optical Co., Tokyo, Japan). The kinds of

Li et al
ERCP devices used (ie, sphincterotome or guidewire), were not
limited to any specific types. For stent placement, we mostly
used the Jagwire guidewire (0.035 in., Boston Scientific Corp,

TABLE 1. Characteristics of the Patients Before and After PSM

Before

Group A Gro

Total patients 145 4
Age in years, �40/>40 8/77 221
Sex, male/female 60/85 204
Suspected SOD dysfunction, N (%) 11 (7.6) 49
Previous PEP, N (%) 19 (13.1) 74
Cannulation attempts >10 m, N (%) 45 (31.0) 82
Precut SPT, N (%) 14 (9.7) 29
Pancreatic SPT, N (%) 11 (7.6) 43
Pancreatic guidewire passages >1, N (%) 36 (24.8) 91
Pancreatic injection, N (%) 17 (11.7) 48
IDUS, N (%) 25 (17.2) 46
Ampullectomy, N (%) 4 (2.8) 9

Group A¼ prophylactic pancreatic stent, Group B¼ rectal indomethacin
PSM¼ propensity score matching, SOD¼ sphincter of Oddi, SPT¼ sphinc
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Natick, MA). Among our ERCPs, the proportion of therapeutic
procedures was approximately 85%.

Pancreatic Stent Placement and Rectal
Indomethacin

PSP was attempted at the surgeon’s discretion, having
considered that the case had become a high-risk case of PEP.
We used a 5 F single-pigtail stent,24 3 to 5 cm in length (Cook
Endoscopy, Inc., Winston-Salem, NC). In all cases, abdominal
radiographs were taken on day 7 after surgery. If it had not
dislodged, the stent was then removed by duodenoscopy.

NSAIDs were reportedly rarely used in clinical practice to
prevent PEP before 2012. The proportion of endoscopists who
used NSAIDs had increased to 40% in our center over the past 2
years. Patients received 100-mg indomethacin suppositories
within 30 minutes after ERCP when the operator considered
that the case was at high risk for PEP.

Statistical Analysis
Differences in clinical characteristics between the 2 groups

were analyzed by Chi-square test or Fisher exact test for categ-
orical variables. P< 0.05 was considered significant. To inves-
tigate whether prophylactic PSP or RI was the better clinical
strategy for PEP prevention, propensity score analysis was per-
formed. This analysis can generate a quasi-randomized compari-
son from retrospective data.17,18 Propensity score was calculated
with identified variables (age, sex, suspected SOD, previous PEP,
cannulation attempts >10 minutes, precut SPT, pancreatic SPT,
pancreatic guidewire passages >1, pancreatic injection, intra-
ductal ultrasound (IDUS), and ampullectomy) that were not
equally distributed between the PSP and RI groups.16 We chose
the patient after one-to-one matching with nearest neighbor
approach The c-statistic was calculated by the receiver operating
characteristic curve. Analyses were performed on SPSS statistical
software, version 19.0 (SPSS Institute, Cary, NC).

RESULTS
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Patients
We identified 623 patients who had undergone ERCP from

2008 and 2014 (Table 1). There were significant differences in

PSM After PSM

up B P Group A Group B P

78 145 145
/257 0.889 68/77 67/78 0.906
/274 0.782 60/85 63/82 0.721

(103) 0.341 11 (7.6) 10 (6.9) 0.821
(15.5) 0.482 19 (13.1) 17 (11.7) 0.722
(17.2) 0.000 45 (31.0) 45 (31.0) 1.000
(6.10) 0.135 14 (9.7) 16 (11.0) 0.700
(9.0) 0.597 11 (7.6) 9 (6.2) 0.643

(19.0) 0.130 36 (24.8) 39 (26.9) 0.687
(10.0) 0.562 17 (11.7) 14 (9.7) 0.569
(9.6) 0.011 25 (17.2) 23 (15.9) 0.752

(1.9) 0.518 4 (2.8) 6 (4.1) 0.750

group, IDUS¼ intraductal ultrasound, PEP¼ post-ERCP pancreatitis,
terotomy.

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.



annulation attempts >10 minutes (P< 0.0001), and IDUS
(P¼ 0.011) before propensity score matching. The propensity
score was calculated for each patient based on a logistic
regression analysis25,26 of the probability of prophylactic
PSP using clinical characteristics. The c-statistic of our model
was 0.737, which showed that our model had good ability to
distinguish PSP patients from RI patients. After propensity
score matching, the patient distributions were closely balanced
between the 2 groups.

Study Outcomes
The overall frequency of PEP was 8.0% (50/623). Before

PSM, 10 of 145 (6.9%) PEP cases occurred in the PSP group and
40 of 478 (8.4%) occurred in the RI group (P¼ 0.568;
Figure 1A). Moderate or severe PEP developed in 5 patients
in the PSP group (2.8%) and in 19 patients in the RI group
(4.0%) (P¼ 0.773). To minimize the effect of selection bias
between the 2 groups, propensity score matching analysis was
performed. After the matching, the clinical characteristics of the
patients did not significantly differ between the 2 groups,
including for the risk factors of PEP (Figure 1B and
Table 1). The incidences of PEP and of moderate or severe
PEP in the matched PSP group were significantly lower than
those in the matched RI group (6.9% vs. 15.2%, P¼ 0.025;
2.8% vs. 9.7%, P¼ 0.047, respectively). Two patients in the
PSP group and 3 patients in the RI group had severe PEP, but no
patient had pancreatic necrosis according to CT scans.

Prophylactic Pancreatic Stent and Adverse
Events

Medicine � Volume 95, Number 10, March 2016
Tables 2 and 3 summarize the prophylactic pancreatic duct
stent placements and proportions of adverse events in the
2 groups. The rate of spontaneous dislodgment was 96.4%

FIGURE 1. Incidence of primary and secondary end points. (A) Before P
in group A and in 40 of 478 patients (8.4%) in group B (P¼0.568). Mo
group A (2.8%) and in 19 patients in group B (4.0%) (P¼0.773). (B)
(6.9%) in group A and in 22 of 145 patients (15.2%) in group B (P¼
patients in group A (2.8%) and in 14 patients in group B (9.7%) (P¼0.
stent; Group B: patients who received rectal indomethacin; PSM: pro

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.
(135/140) in the PSP group, with a mean dislodgment time
of 2.4 days (range: 0–6 days). No major complications (such as
stent migration, hemorrhage, perforation, severe biliary infec-
tion, or renal failure) were seen in either group. Abdominal pain,
the most common complication, occurred in 20% (29/145) of
the PSP group and 16.6% (24/145) of the RI group (P¼ 0.447).

DISCUSSION
The most frequent and feared complication of ERCP is

PEP, which is associated with significant postprocedure mor-
bidity and mortality. The incidence of PEP is about 3.5% in
unselected patients,3 and as high as 18% to 26% in certain high-
risk populations.27,28 The prevention of PEP has been and
remains an ongoing area of active research.5 RCTs and
meta-analyses have demonstrated that prophylactic PSP sig-
nificantly reduces PEP incidence in patients at high risk for PEP
(OR: 0.44; 95% CI: 0.24–0.81; absolute RR: 12.0%; 95% CI:
3.0–21.0).10,11 However, the use of prophylactic PSP was
reportedly less widespread in a European investigation,29 which
seemed counterintuitive, considering the scientific evidence.
Although the details of technique (type, size, and length of
stent) have been clarified,24 prophylactic PSP seems contro-
versial.29

NSAIDs are the only drug class with proven efficacy for
prevention of PEP.3 Several RCTs and meta-analyses have
shown NSAIDs to reduce PEP incidence in both high- and
low-risk PEP groups. In a multicenter, placebo-controlled,
double-blind clinical trial, a single dose of RI was associated
with a lower rate of PEP in high-risk patients.

Compared with prophylactic PSP, NSAIDs are inexpen-

Clinical Strategy for PEP Prevention
sive, easily administered and have a favorable risk profile when
given as a one-time dose, making them an attractive option in
the pharmacological prevention of PEP.15 So, how does one

SM, post-ERCP pancreatitis developed in 10 of 145 patients (6.9%)
derate or severe post-ERCP pancreatitis developed in 5 patients in

After PSM, post-ERCP pancreatitis developed in 10 of 145 patients
0.025). Moderate or severe post-ERCP pancreatitis developed in 5
047). Group A: patients who received prophylactic pancreatic duct
pensity score matching.
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TABLE 2. Summary of Prophylactic Pancreatic Duct Stent
Placement

Characteristics No. (%)

No. of patients 145
Rate of spontaneous stent dislodgement 135 (96.4)
Endoscopic removal 5 (3.6)
Duration time to dislodgement, d (range) 2.4 (2–6)
Complications

Hemorrhage 0 (0)
Abdominal pain 29 (20.0)
Perforation 0 (0)
Infection (cholangitis, cholecystitis) 0 (0)
PEP 10 (6.9)

Li et al
translate all these findings into clinical practice?29 We think that
it is premature to abandon stent placement. Studies comparing
administration of indomethacin alone and prophylactic PSP
alone are needed. However, an RCT to compare use of indo-
methacin alone to PSP alone can be difficult to arrange in light
of the number of patients needed and the ethical considerations,
especially in ERCP-related procedures, which are decided
intraoperatively.16

Therefore, we conducted a retrospective study to evaluate
the efficacy of prophylactic PSP alone versus RI alone for the
prevention of PEP in high-risk patients. We used a propensity
score analysis, which can balance the effects of confounding
risk factors.30

Our findings showed no significant differences in PEP
incidence (6.9% vs 8.4%, P¼ 0.568) or moderate or severe PEP
(2.8% vs 4.0%, P¼ 0.773) before PSM. However, incidences of
PEP and moderate or severe PEP in the matched PSP group
were significantly lower than those in the matched RI group
(6.9% vs 15.2%, P¼ 0.025; and 2.8% vs 9.7%, P¼ 0.047,
respectively). The significant differences are a result of the
PSM method, which minimizes the effect of selection bias
between the 2 groups, and reduces the effects of confounding
and assesses average treatment effects.

d¼ day, PEP¼ postendoscopic retrograde cholangiopancreatogra-
phy pancreatitis.
Abdominal pain was the most common complication.
Interestingly, the proportion of abdominal pain in the matched
PSP group was higher than that in the matched RI group (20%

TABLE 3. Summary of Rectal Indomethacin Group After PSM
Tent

Characteristics No. (%)

No. of patients 145
Complications

Hemorrhage 0 (0)
Abdominal pain 24 (16.6)
Perforation 0 (0)
Infection (cholangitis, cholecystitis) 0 (0)
Renal failure 0 (0)
PEP 22 (15.2)

PEP¼ post-ERCP pancreatitis, PSM¼ propensity score matching.

4 | www.md-journal.com
vs 16.6%, P¼ 0.447). NSAIDs are potent inhibitors of phos-
pholipase A2, cyclooxygenase, and neutrophil–endothelial
interactions—all believed to have important functions in
PEP pathogenesis.15 Administration of RI can reduce
abdominal pain.

The present study has some limitations. First, this is a
retrospective study, and although the PSM algorithm produced
fairly comparable groups, the study was not randomized. Sec-
ond, we cannot adjust for unknown covariates. Third, we cannot
show the preventive efficacy of some risk factors because of the
limited number of patients.

In conclusion, prophylactic PSP is more effective than RI
for prevention of post-ERCP pancreatitis for high-risk patients.
Would this clinical strategy be improved by combining it with
RI? Further investigations are needed.
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