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Abstract

AIM: To assess the efficacy of intramuscular diclofenac
and fluid replacement for prevention of post-endoscopic
retrograde cholangiopancreatography (ERCP) pancre-
atitis.

METHODS: A prospective, placebo-controlled study
was conducted in 80 patients who underwent ERCP.
Patients were randomized to receive parenteral
diclofenac at a loading dose of 75 mg followed by the
infusion of 5-10 mL/kg per hour isotonic saline over
4 h after the procedure, or the infusion of 500 mL
isotonic saline as placebo. Patients were evaluated
clinically, and serum amylase levels were measured 4,
8 and 24 h after the procedure.

RESULTS: The two groups were matched for age,
sex, underlying disease, ERCP findings, and type of
treatment. The overall incidence of pancreatitis was
7.5% in the diclofenac group and 17.5% in the placebo
group (12.5% in total). There were no significant
differences in the incidence of pancreatitis and other
variables between the two groups. In the subgroup
analysis, the frequency of pancreatitis in the patients
without sphincter of Oddi dysfunction (SOD) was
significantly lower in the diclofenac group than in the
control group (P = 0.047).

CONCLUSION: Intramuscular diclofenac and fluid
replacement lowered the rate of pancreatitis in patients
without SOD.
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INTRODUCTION

Pancreatitis is the most common complication of
endoscopic retrograde cholangiopancreatography
(ERCP), with a reported incidence of 1%-10% in most
prospective studies!"”. The generally accepted critetia for
the diagnosis of post-ERCP pancreatitis were proposed
in 1991 during a consensus workshop. These criteria
include new onset of pancreatic-type abdominal pain
associated with at least a threefold increase in serum
amylase or lipase occurring within 24 h after ERCP,
and the pain symptoms need to be sufficiently severe to
require admission to the hospital or to extend the length
of stay of patients who are already hospitalized!"'"l.

There have been numerous theories about the
mechanisms of pancreatitis. The most widely accepted
theory is that mechanical trauma to the papilla or
pancreatic sphincter, caused during instrumentation,
creates transient obstruction of outflow of pancreatic
juicel. Another theory suggests that the increased
hydrostatic pressures in the pancreatic duct caused by
injection of contrast or saline could cause injuty to the
pancreatic duct ot parenchymal.

Risk factors reported for ERCP-induced pancreatitis
include a history of pancreatitis", difficult cannulation®,
trepeated injection of the pancreatic duct!"'!, pancreatic
acinar opacification!"”, sphincter of Oddi dysfunction
(SOD)P! and precut or needle-knife endoscopic
sphincterotomy®!*!,
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Cellular events that lead to pancreatitis involve an
inflammatory process with premature activation of
1516 Phospholipase A, is believed
to play a critical role in the initial inflammatory cascade

trypsin in acinar cells

of acute pancreatitis by regulating a number of pro-
inflammatory mediators, including arachidonic acid
products and platelet-activating factors!'”. Prevention or
interruption of this cascade may prevent development
of pancreatitis and its consequences. Although drug
development has been impressive, the availability of
effective drugs in the prevention and management of
pancreatitis remains limited™.

Chemoprevention of pancreatitis still remains a
debated question. Pharmacological prevention of
pancreatitis after ERCP has been the topic of several
investigations in recent years.

Diclofenac, a potent inhibitor of phospholipase A,
activity, administered immediately after the procedure,
is effective at preventing pancreatitis™®. Advantages
of this prophylaxis are the low cost and the possibility
of “on-demand” treatment. Addition of non-steroidal
anti-inflammatory drugs (NSAIDs) has also been
shown to have beneficial effects in experimental acute
pancreatitis!l.

The aim of this study was to evaluate the efficacy of
intramuscular (IM) diclofenac and fluid replacement for
the prevention of pancreatitis in all eligible patients who
underwent ERCP at our medical center.

MATERIALS AND METHODS

The study described in this report was approved by
the ethics committee of Suleyman Demirel University
School of Medicine, Isparta, Turkey. Between August
2006 and April 2008, 91 patients fulfilled the inclusion
criteria, 80 of whom wete included in the final analysis.
Patients were excluded from study participation if they
had a contraindication for diclofenac, including patients
with recently diagnosed peptic ulcer disease, renal failure,
those who had taken an NSAID during the preceding
week, those who developed acute pancreatitis during
the 2 wk before ERCP, those with a history of chronic
pancreatitis, and those who did not agree to participate
in the study. Entry to the study was restricted to patients
advised to have endoscopic retrograde cholangiography
with or without pancreatography for extrahepatic
cholestasis and/or impaired liver function tests.

A prospective, placebo-controlled trial was
conducted in 80 patients who underwent ERCP. The
patients received 75 mg IM diclofenac and intravenous
(IV) isotonic saline at a rate of 5-10 mL/kg per hour
for 4 h or an inert placebo (500 mL IV isotonic saline)
immediately after ERCP. At the end of each procedure,
the researchers recorded the details of the maneuvers
performed, including the total time of the procedure,
the number of attempts at cannulation, the number of
pancreatic duct cannulations, the final diagnosis, and
whether a sphincterotomy, a needle-knife papillotomy,
or stent placement were performed. We did not use
pancreatic duct stenting for prevention of pancreatitis.

Patients were sedated with IV midazolam. Xylocaine
spray was used as a local anesthetic.

Serum amylase was determined 4 h after ERCP. If
the 4-h serum amylase level was < 3 times the upper
normal limit and there was no clinical evidence of acute
pancreatitis at that time, patients were allowed free oral
fluids and a diet. If the 4-h serum amylase level was > 3
times the upper normal limit and the patient exhibited
pain or nausea and vomiting, then the patient was kept
fasting and IV crystalloid fluids with opiate analgesics
were prescribed. The following 8 h and 24 h blood
tests were repeated for serum amylase and the patients
were interviewed and examined for clinical evidence
of acute pancreatitis. Acute pancreatitis was defined
as serum amylase > 3 times the upper limit of normal
associated with epigastric pain, back pain, and epigastric
tenderness. Patients with persistent signs and symptoms
of pancreatitis after 48 h underwent contrast-enhanced
computed tomography.

Pancreatitis was graded as mild, moderate, or
severe. Sphincter of Oddi dysfunction (SOD) was
defined according to the Milwaukee Biliary Group
Classification™”,

The instruments used were cannula, sphincterotome,
guidewire, and stone basket (Boston Scientific, Natick,

MA, USA).

Statistical analysis

Data were summarized by descriptive statistics. The y°
square and Fischer’s exact tests were used to compare
categorical patient data. The Mann-Whitney U test
and Student’s 7 test were used to compare continuous
variables. Two-tailed P < 0.05 were considered to
indicate significance.

RESULTS

A total of 80 patients were eligible for the study. Forty
patients received 75 mg diclofenac and isotonic saline
replacement (diclofenac group), and 40 received inert
parenteral fluid replacement (control group). No
patients discontinued the study medication because
of adverse effects. Overall, the baseline characteristics
were consistent across all treatment groups (Table 1).
The mean ages of patients in the diclofenac and control
groups were 60.3 £ 16.1 years and 59.3 £ 14.4 years,
respectively. There were 15 women in the diclofenac
group and 22 in the control group. Similarly, there
were no statistically significant differences between the
groups considering the procedures, and factors that
might increase the risk of pancreatitis, including single
or repeated pancreatic duct injection, SOD, younger
age, female sex and precut endoscopic sphincterotomy
(Table 2). Although the frequency of pancreatitis in the
patients with SOD did not differ between the diclofenac
and control groups, it was statistically significant
between groups when the patients with SOD was
excluded (P = 0.047). The most frequent indication for
ERCP was bile duct stone in the diclofenac (57.5%)
and control (27.5%) group. Post-endoscopic bleeding
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Diclofenac Control P Diclofenac Control P
group group group group
(n = 40) (n = 40) (n = 40) (n = 40)
Variables Variables
Age (yr)° 60.3 +16.1 59.3+145 0.766 Age group (yr)
Female sex 15 (37.5) 22 (55.0) 0.116 > 60 2/23 4/20 0.300
Bile duct canulation time (min)® 5.0 (3.0-5.0) 5.0 (3.0-10.0) 0.601 < 60 1/17 3/20 0.420
Operation time (min)’ 15 (15-20) 15 (10-25)  0.904 Sex
Sphincterotomy Male 0/25 2/18 0.850
Precut 10 (25) 12 (30) 0.617 Female 315 5/22 0.092
Pancreatic duct injection 19 (47.5) 18 (45.0) 0.823 Pre-cut sphincterotomy
Pancreatic duct cannulation, 8 (20.5) 6 (15.0) 0.556 Yes 1/10 4/12 0.210
twice or more No 2/30 3/28 0.590
Post-ERCP pancreatitis 3(7.5) 7 (17.5) 0.176 Pancreatic duct injection
Final diagnosis Yes 2/19 4/18 0.350
BD stone 23 (57.5) 11 (27.5) No 1/21 3/22 0.330
SOD 3(7.5) 10 (25.0) 0.082 Pancreatic duct cannulation, 2/8 1/6 0.730
Biliopancreatic tumors 5(12.5) 9(22.5) twice or more
Others' 9 (22.5) 10 (25.0) SOD
Yes 2/3 2/10 0.150
'All data were presented as [1 (%)] and comparisons were made with y* or No 1/37 5/30 0.047"

Fisher's exact test unless otherwise stated. *Data was presented as (mean +
SD) and comparison was made with Student’s ¢ test. Data were presented
as [median (interquartile range)] and comparisons were made with Mann-
Whitney U test. ‘Primary sclerosing cholangitis, hydatid cysts communicat-
ing with the bile ducts, Mirizzi sendrome, and postoperative complications.
Post-ERCP: Post-endoscopic retrograde cholangiopancreatography; SOD:
Sphincter of Oddi dysfunction.

because of sphincterotomy was observed in three of 75
sphincterotomy patients (3.75%). All the bleeding was
seen during the procedure. No case of delayed bleeding
occured. Two of three bleeding episodes in the control
group and one in the diclofenac group were self-limited
and stopped during endoscopy without intervention.

Pancreatitis occurred in 10/80 patients (12.5%), three
of whom (7.5%) belonged to the diclofenac group and
seven (17.5%) belonged to the control group (Table 1).
Four and eight hours after endoscopy, the mean = SE
serum amylase level was 283.15 = 82.74 IU/L and
308.34 £ 96 TU/L in the control group and 223.95 £
35.45 IU/L and 218.39 * 35.44 IU/L in the diclofenac
group. Twenty-four hours after endoscopy, the mean
t+ SE serum amylase level was 231.56 + 57.73 TU/L
in the control group and 161.82 + 31.03 IU/L in the
diclofenac group (Table 3). In the diclofenac group,
the mean values of amylase were low but the statistical
difference was not significant (P > 0.01).

DISCUSSION

The number of ERCP procedures performed annually
worldwide has increased dramatically over the past 25
years. Pancreatitis occurs in 1%-10% of patients but may
approach = 25% depending on the presence of other
risk factors!".

Several mechanical and pharmacological
interventions have been evaluated in the prevention
of pancreatitis. The availability of effective drugs and
strategy of chemoprevention are unresolved issues in the
pharmacological prophylaxis of pancreatitis. Previous

'All data were comparisons with the y” test. There were no statistically
significant differences except in the patients without SOD.

Group Amylase 4 h Amylase 8 h Amylase 24 h
Diclofenac 223.95 + 33.45 218.39 +35.44 161.82 + 31.03
Control 283.15 + 82.74 308.34 + 96 231.56 +57.73

There were no statistically significant differences.

studies on reducing the incidence of pancreatitis have
targeted reduction of pancreatic secretion, prevention
of intra-acinar trypsinogen activation, interruption of
the inflammatory cascades, relaxation of the sphincter
of Oddi, and prevention of infection™!.

An ideal agent is highly effective in reducing
pancreatitis, is safe for the patient, well tolerated,
relatively affordable, and does not have a prolonged
administration time!'l. Vatious pharmacological agents
(such as nifedipine, glucagon, calcitonin, lidocaine,
nitroglycerine, antibiotics, steroids, allopurinol,
interleukin-10, and heparin) have been tried, but have
met with disappointing results in preventing pancreatitis
in randomized controlled trials!»**4,

Only two agents seem to offer any clinical benefit:
the protease inhibitor gabexate mesilateP " and the
antisecretory agent somatostatin may be efficacious in
preventing pancreatitis when given by continuous IV
infusionP***!. Since these agents requite continuous and
prolonged 1V infusion, they are not suited for same-day
outpatient ERCPPY.

Several prospective randomized studies have
shown that pancreatic stents have a beneficial role for
prevention of pancreatitis in high-risk patients, including
biliary and pancreatic sphincterotomy for SODM*-42,
biliary balloon dilation for stone®! and precut biliary
sphincterotomy”!. Although pancteatic stenting is
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often beneficial, the down sides include the difficulty of
stent insertion in patients with small or tortous ducts
and the follow-up required for stent removal. A simple
prophylactic medication would be highly desirable?'l.

NSAIDs may prevent pancreatitis by inhibiting
prostaglandin synthesis and interrupting the
inflammatory cascade of pancreatitisP!l.

In the report by Sotoudehmanesh ef af'] eligible
patients undergoing ERCP (# = 490) were randomized
to receive a 100-mg indomethacin rectal suppository
(n = 245) or placebo (7 = 245) just prior to ERCP, and
rates of post-procedure pancreatitis were assessed.
Pancreatitis occurred in 7/221 (3.2%) patients in the
indomethacin group and in 15/221 (6.8%) of those
receiving placebo (P = 0.06), with an overall pancreatitis
rate of 5% (22/442).

Montafio Loza ef a/*! have reported a randomized
prospective clinical trial that compared indomethacin
with placebo in the prevention of pancreatitis. They
enrolled patients undergoing ERCP for suspected
bile duct obstruction rather than selecting for a high-
risk cohort. Rectal indomethacin (100 mg) or placebo
was administered prior to ERCP. Seventy-five patients
were randomized to each group, a sample size that
was calculated a priori to detect a 15% reduction in
pancreatitis. The overall incidence of pancreatitis was
10.7%. The incidence of pancreatitis was 16% (12/75) in
the placebo group and 5.3% (4/75) in the indomethacin
group. This difference was statistically significant, with
a P value of 0.034. All pancreatitis cases in both groups
wete categotized as mild™*+*,

Diclofenac, an NSAID, inhibits phospholipase
A,, which is thought to play a critical role in the early
inflammatory cascade. In addition, it strongly inhibits
neutrophil/endothelial attachment, thus preventing
accumulation of neutrophils at the site of tissue
damage!*®l, and inhibits the expression of nitric oxide
synthase, an enzyme associated with inflammation and
cell damage!*™. It is a cheap, widely available agent with a
short, easy method of administration.

Muttay ef a/® have conducted a single-center,
prospective, randomized, double-blind, placebo-
controlled study to determine if a single dose of rectally
administered 100 mg diclofenac, given after ERCP,
reduced the incidence of pancreatitis. Of 220 patients,
110 received rectal diclofenac, and the others, an inert
placebo. Pancreatitis occurred in 6.4% of patients in
the diclofenac group and in 15.5% of those receiving
placebo (P = 0.049). This difference was statistically
significant. Also, the drug was not effective in the
subgroup of patients with SOD, the very group at
highest risk.

Khoshbaten ¢/ af'¥ have reported a randomized
controlled study that compared 100 mg rectal diclofenac
with placebo in 100 patients who underwent high-risk
ERCP. To select high-risk cases, only those undergoing
pancreatography (with or without cholangiography) were
enrolled. The study drug or placebo was administered
on arrival in the recovery area. The overall incidence
of pancreatitis was 15%. The incidence of pancreatitis

in the placebo group was 26% (13/50), whereas the
incidence of pancreatitis in the diclofenac group was
4% (2/50). This difference was statistically significant,
with P < 0.01. No patients in this clinical trial
developed necrotizing pancreatitis or required surgical
intervention®,

We showed that, in the diclofenac group, pancreatitis
was seen less than in the control group, but this was not
statistically significant. The absence of the statistical
difference may have been caused by the small number of
patients.

A number of risk factors for post-ERCP pancreatitis
have been identified by a multitude of studies that
have different study designs, have examined different
candidate predictor variables, and have taken place in
a variety of settings!™. The impact of some of these
associations has been supported by large, multicenter
prospective trials, while others have been suggested in
smaller series and by clinical experience. Risk factors
that have been recognized as independent predictors
in more than one study include: younger age, female
sex, pancreas divisum, SOD, prior ERCP-induced
pancreatitis, difficulty of cannulation, and pancreatic
duct injection™. None of the patients in our study had
pancreas divisium or prior ERCP-induced pancreatitis.
Also, there was no significant difference in the incidence
of pancreatitis when comparing diclofenac with placebo,
in patients with younger age, female sex, SOD, pre-
cut sphincterotomy and twice or more pancreatic duct
cannulation (P > 0.01). In our study, subgroup analysis
showed that diclofenac significantly decreased the
frequency of pancreatitis only in the patients without
SOD. All the cases of pancreatitis were mild and the
patients were discharged from the hospital within several
days without any complication.

Acute pancreatitis is an unstable disease that causes
intravascular fluid loss because of local and systemic
inflammation. Clinical improvement can be achieved by
fluid infusion. Fluid resuscitation is the most important
treatment during the first 72 h after onset of acute
pancreatitis. Therefore, the two goals of early phase
fluid resuscitation are amelioration of tissue hypoxia and
prevention of complications™.

In our study, 1V isotonic saline was given to the
diclofenac group in the initial 4 h (5-10 mL/kg per hour)
after ERCP. Five hundred milliliters isotonic saline was
given to the control group to keep the IV line open.
Although the importance of fluid management in acute
pancreatitis is known, there have not been so many
studies about the prophylactic effects of this approach.

In conclusion, our study showed that parenteral
diclofenac and hydratation tended to prevent post-
ERCP pancreatitis, but the finding was not statistically
significant. In the whole group, diclofenac did not prevent
the occurrence of pancreatitis but, according to the
subgroup analysis, in patients without SOD, it significantly
prevented pancreatitis. For this reason, further studies
are required on the efficacy of this treatment with other
doses and combinations of diclofenac and hydratation
that might prevent pancreatitis.
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COMMENTS

Background

Pancreatitis is the most common complication of endoscopic retrograde
cholangiopancreatography (ERCP). Pharmacological prevention of pancreatitis
after ERCP has been the topic of several investigations in recent years.

Research frontiers

Various pharmacological agents have been tried but have met with
disappointing results in preventing pancreatitis in randomized controlled
trials. Non-steroidal anti-inflammatory drugs may prevent pancreatitis by
inhibiting prostaglandin synthesis and interrupting the inflammatory cascade
of pancreatitis. The importance of fluid management in acute pancreatitis is
known, but there have not been many studies about the prophylactic effects of
this approach.

Innovations and breakthroughs

The overall results of this study showed that parenteral diclofenac and fluid
replacement had no beneficial effect on the prevention of pancreatitis. Although
diclofenac and fluid replacement did not prevent the occurrence of post-
ERCP pancreatitis, the rate of pancreatitis was lower in those patients without
sphincter of Oddi dysfunction (SOD) who received diclofenac. To prevent post-
ERCP pancreatitis, further studies should be carried with the other doses and
combinations of diclofenac and hydratation in a larger group of patients.

Applications
This study was designed to evaluate the efficacy of prophylactic intramuscular
diclofenac and fluid replacement for the prevention of post-ERCP pancreatitis.

Peer review

This study aimed to find a pharmacological way for preventing post-ERCP
pancreatitis. The results show that prophylactic intramuscular diclofenac and
fluid replacement has no benefit except in patients without SOD.
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