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Abstract Background Acute pancreatitis is the most
common complication after ERCP, occurring in about 4 %
of the procedures. Only the placement of pancreatic duct
prosthesis and the use of nonsteroidal anti-inflammatory
drugs (NSAIDs) have shown benefit in the prevention of
post-ERCP pancreatitis (PEP). Although the benefit of
rectal administration of indomethacin or diclofenac is
recommended by some studies and society guidelines
especially in a selected group of high-risk patients, there is
so far, no standardization of time or route of NSAID
administration. The aim of the current study is to investi-
gate the role of an intravenous NSAID administered before
the procedure for PEP prevention. Methods In this ran-
domized double-blind clinical trial, all consecutive patients
who underwent ERCP were randomized to receive saline
infusion with ketoprofen or saline, immediately before the
procedure. Results A total of 477 patients were enrolled
and completed follow-up. The majority of patients
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(72.1 %) had bile duct stones, and only 1.5 % had a clinical
suspicion of sphincter of Oddi dysfunction. PEP developed
in 5 of 253 (2 %) patients in the placebo group and in 5 of
224 (2.2 %) patients in the ketoprofen group (p = 1.).
Conclusions Intravenous administration of ketoprofen
immediately prior to ERCP did not result in reduction in
PEP in a general population of ERCP patients.

Keywords Acute pancreatitis - Endoscopic retrograde
cholangiopancreatography - Anti-inflammatory drug

Pancreatitis is the leading complication of endoscopic
retrograde cholangiopancreatography (ERCP), occurring in
about 4 % of the cases resulting in considerable morbidity,
costs and, rarely, in death [1-5].

Several proposed factors might act independently or in
combination to induce PEP, all of these leading to the
common endpoint of inflammation. The resultant activation
of inflammatory pathways could be targeted by preventive
therapies such as technical issues during ERCP or drugs.
These include fewer cannulation attempts, use of guide
wire—possibly avoiding contrast injections or trauma to
the pancreas—and placement of a temporary pancreatic
duct stent in high-risk patients. Administration of rectal
indomethacin and diclofenac in high-risk patients is a
current recommended pharmacological measure for the
prevention of PEP [6]. However, the evidence for or
against numerous other attempted therapies in selected and
non-selected patients is still unclear, and ongoing investi-
gation is required [6].

Ketoprofen is a potent NSAID that inhibits both COX1
and COX2 and when intravenously administered reaches
serum peak in minutes, while rectally or orally adminis-
tered indomethacin or diclofenac will reach peak serum
concentrations within 2-3 h [7]. Moreover, the absorption

@ Springer


http://orcid.org/0000-0003-0847-7543
http://dx.doi.org/10.1007/s00464-016-5234-x
http://crossmark.crossref.org/dialog/?doi=10.1007/s00464-016-5234-x&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s00464-016-5234-x&amp;domain=pdf

2318

Surg Endosc (2017) 31:2317-2324

of rectally introduced indomethacin or diclofenac may be
erratic [7], sedated patients would have difficulties in
retaining the suppository when it is given after the proce-
dure and it is recommended that the suppository should be
introduced after defecation, in order to increase the
absorption of the drug.

Most studies [4, 8] that analyzed the use of prophylactic
NSAIDs included as high-risk patients a huge proportion of
SOD patients (82 % in the study by Elmunzer et al. [8])
and a very high rate of PEP in the placebo group (mean
15 % in 2 different meta-analyses) [9, 10]. Thus, the result
of these studies may not apply to most of the patients
undergoing ERCP. Recent studies analyzing rectal indo-
methacin or diclofenac for consecutive ERCP patients who
yielded a reasonable PEP rate in the placebo group have
not demonstrated a benefit in the use of the drug [11, 12].
Therefore, in this study we tested the use of intravenous
ketoprofen immediately prior to ERCP in a consecutive
sample of “naive” papilla patients.

Materials and methods
Subject selection

Eligible subjects were all adults who were scheduled to
undergo ERCP at our institution. Risk factors for PEP were
specified as cannulation time more than 10 min, contrast
injection into the pancreas, guide wire passage to the
pancreatic duct, pre-cut, biliary sphincterotomy, pancreatic
sphincterotomy, age less than 40 years and female gender.
Exclusion criteria were patients with known contraindi-
cation to ketoprofen use, active pancreatitis at the time of
ERCP, previous ERCP and refusal to enter in the study.
All patients gave signed informed consent to the pro-
cedure and to the study before randomization. The study
protocol was approved by the research Ethics Commission
of our institution and registered as “Acute pancreatitis
prevention after endoscopic retrograde cholangiopancre-
atography (ERCP) with an anti-inflammatory” in the
Brazilian protocol registry under number RBR-6zkm35 k
(http://www.ensaiosclinicos.gov.br/rg/RBR-6zkm5k/).

Protocol

The randomization was computer-generated by the www.
researchrandomizer.org site in groups of 100 randomized
subjects. All the enrolled patients were randomly divided
into study group and placebo group. The anesthesiologist
(RLL) opened the sealed envelopes, which contained
patient’s randomization allocation. Cannulation attempts
began with contrast or guide wire technique at endo-
scopist’s discretion, and air was used for insufflation in all

@ Springer

ERCPs. Pancreatic stents were never used in this trial.
Patients in the study group received 100 ml saline infusion
with 100 mg ketoprofen during 20 min, immediately
before the procedure, while patients in the placebo group
received only 100 ml saline solution, during 20 min (both
infusions had the same aspect). Patients were sedated with
proprofol, midazolam and fentanyl, and hyoscine was
administered in order to abolish duodenal peristalsis. All
ERCPs were performed by one of the authors (JPL), who
perform more than 800 ERCPs annually. Patients, operator
(endoscopist), nurses and result observers were blinded to
the randomization assignment.

The operator filled out the procedure evaluation form
immediately after the procedure. The research team con-
tacted patients by phone or personally 48—72 h after ERCP
to fill the follow-up form. Patients who experienced post-
ERCP pain underwent laboratory and abdominal imaging
evaluation.

The study followed CONSORT guidelines.

Definitions and study outcomes

Contraindications to ketoprofen use were defined as crea-
tinine level >1.4 mg/ml, current or previous peptic ulcer
disease, myocardial infarction in the last 3 months or
NSAID allergy.

The primary outcome was PEP, which was defined
based on consensus definition [13], in which the diagnosis
of acute pancreatitis requires new or worsened abdominal
pain suggestive of pancreatitis lasting more than 24 h,
serum amylase more than three times the upper limit of
normal and requiring new hospitalization.

Abdominal pain with no pancreatitis after ERCP was
considered a secondary outcome and was defined as pain
lasting for 12-24 h in the upper abdomen without pan-
creatic enzymes elevation greater than three times the
upper limit of normal and negative abdominal images.
Other procedure-related complications were also evaluated.

Statistical analysis

We estimated that 536 patients (268 per study group)
would provide a power of at least 80 % to detect a
reduction in the incidence of post-ERCP pancreatitis, from
7 % in the placebo group (half the mean PEP rate observed
in the placebo group in the meta-analysis published by
Ding et al. [9]) to 2 % in the ketoprofen group, on basis of
Fisher’s exact test, with a two-sided significance level of
0.05.

Data were presented as mean £ SD or frequency and
percentage. We performed associations between variables
with the % tests. For comparing continuous variables, a
Student t test or an unequal variance ¢ test was used.
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We performed additional exploratory subgroup analyses
using multinomial logistic regression analyses [8] to
investigate whether demographic components and inter-
ventional procedures were associated with abdominal pain
without PEP or PEP (reference is no abdominal pain after
ERCP and no PEP). The multivariate model was built in
these steps: Demographic components and interventional
procedures associated with PEP (p less than 0.05) in uni-
variate analysis were included in a multivariate model and
considered statistically significant if the overall p value was
less than 0.05.

All the subgroup statistical analyses were calculated for
interaction effects with ketoprofen and any subgroups
(Table 2) (p > 0.05) [14].

An interim analysis was planned after the sixth to sev-
enth month of patient recruitment.

Analyses were performed using STATA Intercooled
13.1 (STATA Corporation, College Station, Texas, USA).

Results
Patients

Between August 2013 to February 2014, 562 patients
underwent ERCP at our unit (Fig. 1). Of the 500 consec-
utive cases with no prior ERCP, 477 were enrolled in the
study and 23 excluded (10 with ongoing acute pancreatitis
[4 in the placebo group], 3 were less than 18 years old [1 in
the placebo group] and 10 were lost to follow-up or have
inappropriate filled forms [5 in each group]). A total of 396
of these 477 (83.01 %) ERCPs were performed as an
outpatient procedure.

Of the 477 enrolled patients, 253 were assigned to and
received placebo and 224 ketoprofen. Both arms completed
follow-up for primary endpoint and were included in the
analysis (Fig. 1).

Baseline characteristics were similar between the two
study groups (Table 1). Notably, 72.1 % of the sample was
bile duct stone patients, 70.4 % were women and the mean
age was 57 years. Sphincter of Oddi dysfunction was
suspected in only 1.5 % of patients.

Study outcomes and risk factors for PEP

The primary outcome, PEP occurred in 10 of 477 patients
(2.1, 95 % CI: 1.0-3.8). Of these events, 5 of 253 (2.0,
95 % CI: 0.64.5) occurred in the placebo group and 5 of
224 (2.2, 95 % CI 0.7-5.1) in the ketoprofen group
(p = 1.) (Fig. 2). All these 10 patients had mild pancre-
atitis. There was no difference in length of hospital stay
between placebo or ketoprofen groups among these 10
patients.

Abdominal pain lasting for about 24 h after the proce-
dure with no pancreatitis occurred in 38 of 447 patients
(8.0,95 % CI: 5.1-10.1), 23 (9.1, 95 % CI: 5.5-13.3) in the
placebo group and 15 (6.7, 95 % CI 3.9-10.8) in the
ketoprofen group (p = 0.33) (Fig. 2.).

Risk factors associated with mild PEP in the univariate
analysis were: time until deep biliary cannulation >10 min
(p = 0.04), contrast injection into the pancreatic duct
(p = 0.04), pancreatic sphincterotomy (p < 0.05) and
submucosal contrast depot (p = 0.02) (Table 2).

Female gender, use of guide wire and pancreatic duct
guide wire passage was related to abdominal pain with no
pancreatitis in crude analysis (p < 0.05). In adjusted mul-
tivariate analysis only female gender was associated with
abdominal pain [OR 283 (95 % CI 1.42-5.64);
p = 0.003].

Adverse events

Main adverse events during the study are showed in
Table 3. Ketoprofen was not associated with any specific
side effect.

Infection occurred in 4 (0.8 %) patients, 3 (1.2 %) in the
placebo group and 1 (0.4 %) in the ketoprofen group.
Infections reported were urinary tract infection (1),
cholangitis (2) and gastroenteritis (1).

Overt bleeding occurred in 8§ patients (1.6 %): 4 in the
placebo group and 4 in the ketoprofen group (p = 1.).

There were 11 deaths at 30-day follow-up, 5 (2.0 %) in
the placebo group and 6 (2.7 %) in the ketoprofen group,
all in patients with advanced cancer, and none related to the
procedure.

Discussion

In this study, intravenous administration of ketoprofen
immediately prior to ERCP did not result in a reduction in
PEP in a general population of ERCP patients. However, it
significantly reduced the frequency of post-procedure
abdominal pain in women.

This pain lasting for about 12-24 h after the procedure
without laboratory and image evidences of PEP could be
caused by excess of intestinal gas (we perform ERCP only
with air insufflation), stretching of the mesentery or other
ligaments during the procedure or even, subclinical micro-
perforations.

This is the first study that analyzed the use of intra-
venous ketoprofen in the prevention of PEP. Prior placebo-
controlled trials of intravascular valdecoxib, oral diclofe-
nac and intramuscular diclofenac have yielded negative
results [15—17]. In a recently published guideline [4], it was
stated that only rectally administered indomethacin or
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Fig. 1 Diagram of patient flow
through the trial
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diclofenac immediately before or after the procedure would
prevent PEP because peak concentrations on NSAIDs
could be attained within 3-hours. For this reason ketopro-
fen could also be an ideal NSAID in this setting.

From a pharmacology point of view, peak plasma con-
centrations of diclofenac and indomethacin are attained
within 2-3 h after oral intake as well as after rectal
administration of these drugs [7]. Moreover, the presence
of stools in the rectum may avoid or delay their complete
absorption [18], and suppositories are unappealing to many
health care providers and may be undesirable to certain
patients.

Ketoprofen as well as indomethacin and diclofenac,
inhibits the activity of phospholipase A2 that is supposed to
play a major role in the pathogenesis of pancreatitis [19]. In
a study conducted in vitro, testing 17 pharmacological
agents for phospholipase A2 inhibition, ketoprofen inhib-
ited by 90 % the enzyme activity, diclofenac inhibited by
93 % and the strongest effect was reached by indomethacin
[20].

Pancreatic injury occurs during ERCP. Thus, the
administration of a drug that inhibits the inflammatory
cascade before the procedure would seem more logical,
preventing damage and therefore, pancreatitis. In addition,
the ideal drug would need to be at high concentrations
during the procedure, while the pancreas is being injured.
Indeed, several experimental studies showed that once the
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inflammatory cascade is triggered pancreatitis could not be
avoided anymore [21].

Glucocorticoids, which are the most potent anti-in-
flammatory drugs, were also tested for PEP prophylaxis in
two meta-analyses that included 6 RCTs and proved inef-
fective [22, 23]. Diclofenac has a half-life of 2 h, indo-
methacin of 4 h and ketoprofen of 3—4 h [7]. Since 80 % of
PEPs manifest clinically within 3 h after the procedure,
drugs with longer half-lives such as indomethacin and
ketoprofen would be recommended. For this reason intra-
venous ketoprofen represents a valid and practical phar-
macological option to prevent PEP.

In this single-center sample of ERCP patients with a
relatively low incidence of PEP, female sex and younger
age were not associated with PEP as traditionally reported
in the literature [24-29]. However, the majority of the
studies in which PEP was related to these risk factors had a
large proportion of presumptive SOD patients [15]. These
patients are usually young women, whose bile duct is thin,
and, consequently, more difficult to cannulate. Perhaps
difficult bile duct cannulation could be the cause of the
higher frequency of PEP in these cases.

More than 10 min until bile duct cannulation, contrast
injection in the pancreatic duct and contrast depot (all
surrogate markers of difficult bile duct cannulation) were
associated with PEP in univariate analysis. Since PD con-
trast injection and PD guide wire passage are not uniform
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Table 1 Characteristics of the patients at baseline
Characteristics Total (n = 477) Placebo (n = 253) Ketoprofen (n = 224) p
Female 336 (70.4) 183 (72.3) 153 (68.3) 0.336
Age (years) 57 + 19 57 £ 18 58 + 19 0.710
White 429 (89.9) 222 (88.5) 205 (91.5) 0.280
Diagnoses 0.172

BD stone® 243 (50.9) 130 (51.4) 113 (50.4)

Difficult BD stone® 101 (21.2) 55 (21.7) 46 (20.5)

Neoplasia 63 (13.2) 27 (10.7) 36 (16.1)

Sphincter of Oddi dysfunction (SOD) 7 (1.5) 2 (0.8) 522

Other® 63 (13.2) 39 (15.4) 24 (10.7)
Cannulation attempts duration >10 min 78 (16.4) 42 (16.6) 36 (16.1) 0.876
Overall ERCP time (min)® 13+ 11 13 £ 11 13£11 0.928
Use of GW 157 (32.9) 92 (36.4) 65 (29.0) 0.088
Contrast injection in the PD 222 (46.5) 116 (45.8) 106 (47.3) 0.748
Submucosal contrast depot 39 (8.2) 25 (9.9) 14 (6.3) 0.149
PD GW passage 73 (15.3) 41 (16.2) 32 (14.3) 0.561
Pre-cut sphincterotomy/infundibulotomy 81 (17.0) 42 (16.6) 39 (17.4) 0.814
Biliary sphincterotomy 391 (82.0) 201 (79.4) 190 (84.8) 0.128
Pancreatic sphincterotomy 31 (6.5) 18 (7.1) 13 (5.8) 0.562
Placement of biliary stent 78 (16.4) 36 (14.2) 42 (18.8) 0.183

Data are presented as mean & SD or No. (%)
BD bile duct, PD pancreatic duct, GW guide wire
 Less than 4 stones or smaller than 1.5 cm

® 5 or more stones or >1.5 cm

¢ Bile duct leakage, benign biliary stricture, biliary cysts, chronic pancreatitis

4 From scope insertion to scope retrieva

m Placebo = Ketoprofen
25 + 23
20 A
= 15
2 15 4
w
~
10
5 5
) .
0 T )
Mild PEP Abdominal pain without PEP

Fig. 2 Comparisons between the placebo and ketoprofen groups
demonstrated that there were no statistically significant differences in
post-ERCP complications: and mild PEP (p = 1.) and abdominal pain
without PEP (p = 0.335)

(force and amount of contrast of each injection, and which
pancreatic zone was reached by the guide wire), the study
was designed in a yes or no fashion for these variables.

The fact that none of these surrogate markers of difficult
bile duct cannulation has individually reached statistical
significance in the multivariate analysis is related to the
infrequency of the complication.

Pre-cut papillotomy (with a needle knife papillotome
beginning at the papillary roof and avoiding the ostium)
was not associated with PEP. However, pre-cut papillo-
tomy using the technique of transpancreatic sphinctero-
tomy was associated with PEP in the univariate analysis.
Although initially considered almost a sacrilege by some
authors [30-32], transpancreatic access sphincterotomy has
been used as an effectively and relatively safe alternative to
approach the bile duct [33-35].

In a thorough review of the literature performed by
Dumonceau et al. for a consensus statement of the ESGE
[4] cannulation time more than ten minutes and suspicion
of SOD diagnosis were the most important risk factors for
PEP. According to that publication, the pooled incidence of
PEP in patients with less than 10 min of cannulation
attempt was 3.8 and 10.8 % for those with cannulation
attempts for more than 10 min. In the case of SOD, the
pooled incidence of PEP was 8.6 versus 2.5 % in those
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Table 2 Multinomial logistic regression analysis of demographic components and interventional procedures that were associated with post-

ERCP complications among the 477 patients in the RCT

Abdominal pain without PEP Mild PEP
Crude p Adjust* P Crude OR P Adjust* p
OR (95 % CI) OR (95 % CI) (95 % CI) OR (95 % CI)
Female 2.96 0.002 2.83 0.003 1.77 0.379 2.11 0.278
(1.51-5.79) (1.42-5.64) (0.49-6.41) (0.54-8.23)
>40 years 1.06 0.882 0.99 0.997
(0.47-2.40) (0.20-4.78)
Time until deep biliary 2.03 0.070 1.23 0.684 3.80 0.043 137 0.744
cannulation >10 min (0.94- 4.39) (0.44-3.39) (1.04-13.84) (0.20-9.38)
Use of GW 2.50 0.007 1.81 0.205 2.25 0.206 1.04 0.962
(1.28-4.88) (0.72-4.59) (0.64-7.90) (0.16-6.80)
Contrast injection in the PD 0.83 0.590 1.46 0.393 0.20 0.049 0.23 0.095
(0.42-1.61) (0.60-3.55) (0.04-0.99) (0.04-1.28)
SM contrast depot 1.54 0.558 1.68 0.508 0.20 (0.04-0.81) 0.024 0.23 0.080
(0.35-6.71) (0.35-7.98) (0.04-1.19)
PD GW passage 2.95 0.004 2.86 (0.87-9.38) 0.081 2.74 0.152  0.38 0.455
(1.41-6.17) (0.68-10.90) (0.03-4.73)
Pre-cut sphincterotomy 1.36 0.455 2.19 0.262
(0.60-3.10) (0.55-8.70)
Pancreatic sphincterotomy 1.16 0.843  3.21 0.162  0.15 0.008  0.20 0.147
(0.26-5.09) (0.62-16.57) (0.03-0.61) (0.02-1.75)
Reference is no abdominal pain and no PEP after the procedure
PD pancreatic duct, GW guide wire, SM submucosal
* Odds Ratio (OR) adjusted for all variables
g;lé‘}‘; 3 Complications of Complications Total (n = 477) Placebo (n = 253) Ketoprofen (n = 224) p
Perforation 1(0.2) 1(0.4) - 1.
Infection 4 (0.8) 3(1.2) 1(0.4) 0.626
Overt bleeding 8 (1.6) 4 (1.6) 4 (1.6) 0.954
Abdominal pain (PEP negative) 38 (8.0) 23 (9.1) 15 (6.7) 0.335
Mild post-ERCP pancreatitis 10 (2.1) 52.0) 52.2) 1.
Death <48 h 2 (0.4) 1(0.4) 1(0.4) 1.
Death <30 days 9(1.9) 4 (1.6) 522 0.740
Overall mortality 11 (2.3) 5(2.0) 6 (2.7) 0.762

Data are presented as No. (%)

without the risk factor. Paradoxically, in studies comparing
NSAIDs versus placebo for the prevention of PEP, the
frequency of PEP in the placebo group has ranged from
10.3 to 16.8 % (mean = 14.6 %) and in the NSAID group,
these figures ranged from 5.1 to 8.9 % (mean = 7.1 %)
[9, 10, 36-38]. In our study the PEP rate was 2.1 %. This
way, in studies dealing with PEP prevention with NSAIDs,
the groups randomized to placebo had a surprisingly high
incidence of PEP, even greater than the most important risk
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factors for PEP, such as SOD and difficult bile duct can-
nulation. So the incidence of PEP in the placebo groups in
these trials was up to 4 times greater than the expected
incidence pointed out by the ESGE and ASGE guidelines
[4, 5]. Explanations for these high incidences of PEP in
placebo patients are still lacking.

Our study has potential limitations: first, its single-cen-
ter setting and second one endoscopist performing all the
procedures. However, these may be advantages of the study
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as it reflects real-life practices. Most previous studies have
been multicenter and have included several endoscopists
with various levels of expertise. However, many other
groups have also reported a low PEP incidence [4, 13].
Other criticisms that could be raised against our study are
the randomization in groups of 100 patients instead of one
sole block of 536 individuals, and we ended up random-
izing 11 % less patients than the targeted enrollment.
Nonetheless, a planned interim analysis at the sixth to
seventh month after study beginning showed a consistent
trend that the study continuity would not alter the outcome.
For reference, to detect a 50 % reduction from 2 to 1 %,
more than 5000 subjects would be necessary.

Lastly, in our study, no patient, even the considered at
high risk for PEP, received prophylactic pancreatic pros-
thesis. However, since both groups did not receive it, the
study outcomes were not affected.

In summary, intravenously administered ketoprofen
immediately prior to the procedure in a consecutive sample
of ERCP patients did not reduce the incidence of PEP, even
in individuals considered at high-risk for the complication.
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