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Abstract
AIM: To determine the efficacy of rectally administered naproxen for the prevention of post-endoscopic retrograde cholangiopancreatography (ERCP) pancreatitis (PEP).
METHODS: This double-blind randomized control trial conducted from January 2013 to April 2014 at the Gastrointestinal and Liver Diseases Research Center in Rasht, Iran. A total of 324 patients were selected from candidates for diagnostic or therapeutic ERCP by using the simple sampling method. Patients received a single dose of Naproxen (500 mg; n = 162) or a placebo (n = 162) per rectum immediately before ERCP. The overall incidence of PEP, incidence of mild to severe PEP, serum amylase levels and adverse effects were measured. The primary outcome measure was the development of pancreatitis onset of pain in the upper abdomen and elevation of the serum amylase level to > 3 ( the upper normal limit (60-100 IU/L) within 24 h after ERCP. The severity of PEP was classified according to the duration of therapeutic intervention for PEP: mild, 2–3 d; moderate 4–10 d; and severe, > 10 d and/or necessitated surgical or intensive treatment, or contributed to death.
RESULTS: PEP occurred in 12% (40/324) of participants, and was significantly more frequent in the placebo group compared to the naproxen group (P < 0.01). Of the participants, 25.9% (84/324) developed hyperamylasemia within 2 h of procedure completion, among whom only 35 cases belonged to the naproxen group (P < 0.01).The incidence of PEP was significantly higher in female sex, in patients receiving pancreatic duct injection, more than 3 times pancreatic duct cannulations, and ERCP duration  more  than 40 min (Ps < 0.01). There were no statistically signiﬁcant differences between the groups regarding the procedures or factors that might increase the risk of PEP, sphincterotomy, precut requirement, biliary duct injection and number of pancreatic duct cannulations. In the subgroup of patients with pancreatic duct injection, the rate of pancreatitis in the naproxen group was significantly lower than that in the placebo (6 patients vs 23 patients, P < 0.01, RRR = 12%, AR = 0.3, 95%CI: 0.2–0.6). Naproxen reduced the PEP in patients with ≥ 3 pancreatic cannulations (P < 0.01, RRR = 25%, AR = 0.1, 95%CI: 0.1–0.4) and an ERCP duration > 40 min (P < 0.01, RRR = 20%, AR = 0.9, 95%CI: 0.4–1.2).

CONCLUSION: Single dose of suppository naproxen administered immediately before ERCP reduces the incidence of PEP.
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Core tip: Acute pancreatitis is the most common serious complication of endoscopic retrograde cholangiopancreatography (ERCP); prevention of post-ERCP pancreatitis (PEP) has become more challenging. The use of nonsteroidal anti-inﬂammatory drugs is effective in this condition. This study evaluated the efficacy of rectally administered naproxen for the prevention of PEP in composition with placebo immediately before ERCP.
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INTRODUCTION
Acute pancreatitis is the most common complication of endoscopic retrograde cholangiopancreatography (ERCP), with an incidence rate of 1%–10% that can reach 40% or more, depending on the presence of risk factors
 ADDIN EN.CITE 
[1-5]
. Factors predicting post-ERCP pancreatitis (PEP) include young age, female sex, pancreas divisum, sphincter of Oddi dysfunction, previous ERCP-induced pancreatitis, multiple attempts for pancreatic duct cannulation, and pancreatic duct injection6[,7]
. Although most cases of PEP are clinically mild or moderate in severity, 10% present severe manifestations8[,9]
.
ERCP complications may be minimized by reducing pancreatic secretion, interrupting inﬂammatory cascades, relaxing the sphincter of Oddi, and preventing intra-acinar trypsinogen activation infection10[,11]
. Several pharmacologic agents, including octreotide12[]
, diclofenac13[,14]
, and recombinant interleukin-1015[,16]
, have been investigated to reduce the incidence and severity of PEP. Additionally, the protease inhibitors gabexate mesylate17[]
, and somatostatin
 ADDIN EN.CITE 
[18,19]
 had been shown are effective in preventing PEP, particularly when administered as an intra-venous  infusion
 ADDIN EN.CITE 
[20,21]
.
Evidence suggests that the patient’s inﬂammatory response to pancreatic duct imaging and instrumentation contribute to the development of PEP
 ADDIN EN.CITE 
[7,22-27]
. As phospholipase A2 may play a vital role in the initial inflammatory cascade of acute pancreatitis[24]
, identifying pharmacologic agents that inhibit or disturb this cascade may prevent or limit the pancreatitis and its consequences. In some randomized controlled trials, various Oral and suppository of nonsteroidal anti-inﬂammatory drugs (NSAIDs) have shown promising prophylactic activity with regard to PEP
 ADDIN EN.CITE 
[13,14,28-30]
. However, different  result  were  seen  about  the effectiveness  of  the  intraduodenal indomethacin30[,31]
. NSAIDs are easily administered, inexpensive, and relatively safe when given as a single dose, making them an attractive treatment option. Despite these benefits of NSAIDs and findings of the recent meta-analysis32[,33]
 indicated that rectal diclofenac or indomethacin reduce the incidence and severity of PEP, results  of  the  several  studies  appear  to  contradict these conclusions
 ADDIN EN.CITE 
[10,34-36]
. Tilak Shah et al35[]
 mentioned  several  questions in this area; comparison between various NSAID, higher dose of drug and  different  rout of  administration. Additionally, there are some study37[,38]
 reported NSAIDs can cause acute pancreatitis with the highest risk    for  diclofenac (OR = 5.0,  95%CI:  4.2–5.9)  and  the  lowest  for  naproxen (OR = 1.1,  95%CI:  0.7–1.7)39[]
. Therefore, we conducted a double-blind, randomized, and controlled clinical trial to evaluate the prophylactic effect of a naproxen suppository for the prevention of PEP.
MATERIALS AND METHODS
Study population

Participants were serially enrolled as they were seen for diagnostic or therapeutic ERCP at the gastroenterology ward of Razi Hospital, a referral center in Rasht, Iran between January 2013 and April 2014. Patients over 18 years of age who were scheduled to undergo ERCP and willing to provide written informed consent for study participation were included. Patients who had acute or active pancreatitis, a history of chronic pancreatitis and/or previous endoscopic sphincterotomy, active peptic ulcer disease, rectal disease, aspirin-induced asthma, use of NSAIDs during the preceding two weeks, hypersensitivity to NSAIDs, renal dysfunction, or were pregnant or breastfeeding, were ineligible for the study.
Study design

The protocol for this randomized, controlled clinical trial (IRCT201105301155N14) was approved by the ethics committee of the Gastrointestinal and Liver Diseases Research Center of Guilan University of Medical Science, and written informed consent (per the Helsinki declaration) was obtained from each participant. Eligible participants (n = 324) were selected from candidates for diagnostic or therapeutic ERCP by using the simple sampling method. The sample size was based on the frequency of pancreatitis in the placebo group (p1 = 0.1)28[]
 compared to the study drug group (p2 = 0.04) with α = 0.05 and β = 20%. Selected patients were randomly assigned using permuted-block randomization to receive either a naproxen (500 mg; Behvazan Pharmacy Co., Tehran, Iran) (n = 162) or placebo (n = 162) suppository immediately before ERCP. Concealed envelopes with naproxen or placebo, which appeared identical, were dispensed in sequence. Study participants, ERCP physicians, and nurses who administered treatment were unaware of the nature of the drugs. The group assignment was only known by the programmer of the database used during the study.
ERCP  was  performed  by  using  a standard  therapeutic  duodenoscope  (Olympus  CO.) with the patient under  local  anesthesia  with  2%  lidocaine   and after premedication by intravenous administration of 0.05 mg/kg of Midazolam or in cases with contraindication, intravenous administration 1 mg/kg pethidine.  Blood   pressure, heart   rate,   and oxygen   saturation were   monitored   with   automated devices. Contrast medium (Meglumine Compound 76%) was injected manually, under ﬂuoroscopic guidance. ERCPs were carried out by 3 experienced endoscopists, with a mean number of sphincterotomy procedures performed of about 5 to 7 per week.

Outcome and data measurements
The primary outcome measure was the development of pancreatitis, deﬁned according to the guideline of Cotton et al7[]
 as onset of pain in the upper abdomen and elevation of the serum amylase level to > 3 ( the upper normal limit (60-100 IU/L)  within 24 h after ERCP. The severity of PEP was classified according to the duration of therapeutic intervention for PEP: mild, 2–3 d; moderate 4–10 d; and severe, > 10 d and/or necessitated surgical or intensive treatment, or contributed to death7[]
.
Serum amylase was measured before, 2 h after, and any time the patients complained of pain within 24 h after ERCP; otherwise, it was routinely measured 24 h after ERCP. After 2 h, patients with normal serum amylase or no history of abdominal pain, nausea and vomiting were permitted to resume oral intake. All patients with prolonged pancreatitis symptoms (> 48 h) were assessed for complications of pancreatitis (abscess, pseudocyst, or ﬂuid collection) by CT.
Demographic characteristics, risk factors, ERCP procedural elements, and follow-up data were collected at the time of the procedure and 24 h after ERCP by a trained physician who was unaware of study-group assignments. ERCP duration, the number of biliary and pancreatic cannulations, ﬁndings of the biliary and/or pancreatic duct, and interventions such as sphincterotomy, papillary balloon dilation, and stenting were recorded.
Statistical analysis

A two-tailed (2 test was used to analyze the difference in the proportion of patients with PEP in the naproxen and placebo groups. Data are expressed as odds ratio (OR) with 95% confidence interval (CI). Additional exploratory subgroup analyses were performed according to age, sex, and procedure, and are reported as relative risk (RR), absolute risk (AR) and relative risk reduction (RRR). All comparisons were carried out on a two-tailed basis. Statistical analysis was carried out with the SPSS (version 16) and P < 0.05 was considered statistically significant. Ninety-five percent significant intervals (CI) for the proportions were calculated.
RESULTS
There were 78 (48.1%) women in the naproxen group and 73 (45.1) women in the control group. The mean age ± SD of the patients in the intervention group was 46.3 ± 8.3, and in the control group it was 44.7 ± 9.7. The characteristics of trial participants are presented in Table 1.  PEP occurred in 12% (40/324) of participants, and was significantly more frequent in the placebo group (28/162, 17%) compared to the naproxen group (12/162, 7.4%) (P < 0.01). Of the participants, 25.9% (84/324) developed hyperamylasemia within 2 h of procedure completion, among whom only 35 cases belonged to the naproxen group (P < 0.01).
Analyses in different group indicated that the incidence of PEP was significantly higher in patients receiving pancreatic duct injection, cases with 3 times or more pancreatic duct cannulations, ERCP duration > 40 min and female sex (Ps < 0.01) (Table 2). Logistic regression analysis of possible risk factors for PEP indicated that pancreatic duct injection, duration of ERCP, female sex and age were signiﬁcant risk factors (Ps < 0.05) (Table 3). There were no statistically signiﬁcant differences between the groups regarding the procedures or factors that might increase the risk of PEP, including, sphincterotomy, precut requirement and biliary duct injection. 
In the subgroup of patients with pancreatic duct injection, the rate of pancreatitis in the naproxen group was significantly lower than that in the placebo group (6 vs. 23 patients; P < 0.01, RRR = 12%, AR = 0.3, 95%CI: 0.2–0.6). Naproxen reduced the PEP in patients with ≥ 3 pancreatic cannulations (P < 0.01, RRR = 25%, AR = 0.1, 95%CI: 0.1–0.4) and an ERCP duration > 40 min (P < 0.01, RRR = 20%, AR = 0.9, 95%CI: 0.4–1.2).

The most common final diagnosis after ERCP was choledocholithiasis, followed by several cases of sphincter of Oddi dysfunction, common bile duct tumors, and choledochal cysts (Figure 1). We did use pancreatic duct stenting in the nobody of study subjects. All patients were discharged in good health and there were no reported side effects.
DISCUSSION
A systematic review of five clinical trials39[]
, as well as two subsequent meta-analyses40[,41]
, indicate that administration of NSAIDs significantly decreases the incidence of PEP. Our findings show that a single dose of suppository naproxen given immediately before ERCP significantly reduces the overall incidence and severity of PEP. Elmunzer et al42[]
 in a multicenter, randomized, placebo-controlled, double-blind clinical trial showed post-ERCP pancreatitis developed in 16.9% of placebo  group vs 9.2% in the indomethacin group, as well as, indomethacin decrease  the  incidence of moderate  to severe PEP. Andrade-Dávila  et al43[]
 conducted  a controlled clinical trial where  patients at least one major and/or two minor risk factors for developing post-ERCP pancreatitis. They suggested rectal indomethacin reduced the incidence of post-ERCP pancreatitis among patients at high risk of developing this complication. In our randomized controlled trial, the number of patients who would need to be treated to prevent one episode of pancreatitis was 10. Sethi et al44[]
 in a meta analysis concluded  rectal  NSAIDs  can  decrease PEP  with 11 patients needed to treatment. However, another meta-analysis showed the number needed to treat was 1730[]
. On the other hand, recent  controlled clinical trial a number needed to treat of 6.5 patients were calculated to prevent an episode of post-ERCP pancreatitis43[]
.
The occurrence of PEP varies according to patient characteristics and the type of intervention performed. We found that pancreatic duct injection, duration of ERCP (> 40 min),  female  sex and age (< 40 year) were signiﬁcant risk factors for developing PEP, consistent with other studies
 ADDIN EN.CITE 
[9,14,25,42]
. European Society of Gastrointestinal Endoscopy Guideline presented cannulation attempts duration > 10 min and  younger age increase the incidence of PEP29[]
. Similarly, Sotoudehmanesh et al14[]
 demonstrated the protective effect of indomethacin for PEP in the patients with pancreatic duct injection. Furthermore, Elmunzer et al42[]
 showed that indomethacin significantly reduced the risk of moderate to severe PEP from 16.1% to 9.7% in patients with pancreatic injections. In our study, the risk of PEP was not associated with undergoing sphincterotomy, having sphincter of Oddi dysfunction. These findings are in contrast to those of Murray et al13[]
 who found that diclofenac was protective in patients who had sphincterotomy and those without sphincter of Oddi hypertension. Furthermore, recent guideline updated in 201429[]
, female gender presented as a risk factor for PEP. In parallel our study, in recent controlled clinical trial, Suspected sphincter dysfunction oddi were not risk factor for PEP43[]
. Till now, several meta-analyses
 ADDIN EN.CITE 
[3,30,39-41,45]
 conclude that NSAIDs used in the different routes of administration decrease the incidence of pancreatitis and severity of pancreatitis. Although, the results of our study are relevant because the drug was rectally administrated immediately before procedure, the main difference between our study and those previously reported was the use of naproxen instead of indomethacin or diclofenac. Hence, to support the conclusion, a high-quality multicenter randomized clinical trial is required to better describe the effectiveness of naproxen as a NSAID.
In conclusion, a single-dose prophylactic naproxen suppository significantly decreases the occurrence and severity of PEP, particularly in those with pancreatic duct injections, multiple pancreatic duct cannulation attempts, those younger than 40 years of age, and requiring a procedure lasting more than 40 min. Moreover, this treatment produced no adverse events, consistent with previous works
 ADDIN EN.CITE 
[10,28,40]
, and should therefore be administered immediately before ERCP procedures. 
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Background

Acute pancreatitis is the most feared complication of endoscopic retrograde cholangiopancreatography (ERCP) because it has the greatest potential for causing prolonged hospitalization, major morbidity, and occasionally death.

Research frontiers

Acute pancreatitis is the most common complication of endoscopic retrograde cholangiopancreatography (ERCP); prevention of post-ERCP pancreatitis (PEP) has become more challenging. 
Innovations and breakthroughs

Prevention of post-ERCP pancreatitis (PEP) has become more challenging. The use of nonsteroidal anti-inﬂammatory drugs (NSAIDS) is effective in this condition but selection the best effective drug is required more examination of it. This study is based on this real. 
Applications 

This study evaluated the efficacy of rectally administered Naproxen for the prevention of PEP in patients received a single dose of naproxen or a placebo immediately before ERCP.
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This study provides useful information for prevention of PEP. The authors show that a single dose of suppository naproxen administered immediately before ERCP reduces the incidence and severity of PEP.
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Table 1 Patient characteristics n (%)
	Characteristic


	Naproxen

(n = 162)
	Placebo

(n = 162)

	Age, yr
	46.3 ± 8.3
	44.7 ± 9.7

	Female
	78 (48.1)
	73 (45.1)

	Pancreatitis severity
	
	

	Mild
	8 (20.0)b
	18 (45.0)

	Moderate
	4 (10.0)b
	10 (25.0)

	Severe
	0 (0)b
	0 (0)


bP < 0.01 vs Placebo. Data are presented as mean ± SD or n (%). 
Table 2 Incidence of post-endoscopic retrograde cholangiopancreatography pancreatitis
	Variable
	Naproxen1
	Placebo2

	Sex
	
	

	Female
	9/12b
	19/28

	Male
	3/12
	9/28

	Age (yr)
	
	

	< 40
	5/12
	10/28

	> 40 
	7/12
	18/28

	Sphincterotomy
	
	

	Yes
	8/129
	23/119

	No
	4/33
	5/43

	Precut required
	2/31
	2/31

	Pancreatic duct injection
	
	

	Yes
	6/75b
	23/84

	No
	6/82
	5/83

	Pancreatic duct cannulations
	
	

	≥ 3
	2/6b
	10/23

	≤ 2
	3/6
	14/23

	ERCP duration (min)
	
	

	> 40
	4/12b
	12/28

	< 40
	8/12
	16/28

	Biliary duct injection
	
	

	Yes
	9/134
	24/135

	No
	3/23
	4/25


1Pancreatitis/naproxen (12/162, 7.4%); 2Pancreatitis/placebo (28/162, 17%); bP < 0.01 vs Placebo.

Table 3 Risk factors for post-endoscopic retrograde cholangiopancreatography pancreatitis
	Variable
	Pancreatitis, n
	OR
	RR (95%CI)
	RRR (%)
	AR (%)

	
	Yes
	No
	
	
	
	

	Group
	
	
	0.4b
	0.42 (0.22–0.81)
	58
	-138

	
	Naproxen
	12
	150
	
	
	
	

	
	Placebo
	28
	134
	
	
	
	

	Sex
	
	
	3b
	2.67 (1.40- 5.07)
	167
	62.54

	
	Female
	28
	123
	
	
	
	

	
	Male
	12
	161
	
	
	
	

	Age (yr)
	
	
	2.4b
	2.2 (1.22–3.96)
	120
	54.54

	
	< 40 
	15
	63
	
	
	
	

	
	> 40 
	25
	261
	
	
	
	

	Sphincterotomy
	
	
	1
	1.05 (0.52-2.11)
	5
	4.76

	
	Yes
	31
	217
	
	
	
	

	
	No
	9
	67
	
	
	
	

	Pancreatic duct injection
	
	
	2.1b
	1.88 (1.06–3.32)
	88
	46.81

	
	Yes
	29
	130
	
	
	
	

	
	No
	16
	149
	
	
	
	

	Pancreatic duct cannulations
	
	
	2.1
	1.87 (0.93–3.74)
	87
	46.52

	
	≥ 3
	12
	37
	
	
	
	

	
	≤ 2
	14
	93
	
	
	
	

	ERCP duration (min)
	
	
	2.6b
	2.30 (1.29–4.09)
	130
	56.52

	
	> 40
	16
	54
	
	
	
	

	
	< 40
	24
	218
	
	
	
	

	Biliary duct injection
	
	
	1.7
	1.66 (0.76–3.63)
	66
	39.75

	
	Yes
	33
	236
	
	
	
	

	
	No
	7
	88
	
	
	
	


bP < 0.01 vs Placebo. OR: odds ratio; RR: relative risk; RRR: relative risk reduction; AR: absolute risk.















Figure 1 Participant selection. CBD: common bile duct; PEP: post-endoscopic retrograde cholangiopancreatography pancreatitis; SOD: sphincter of Oddi dysfunction.
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Overall incidence of PEP between two arms of study:  


OR 0.4, 95% CI: 0.12–0.53 (P < 0.05)


No adverse effects reported
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