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Prevention of Post ERCP Pancreatitis

Introduction

ERCP is a procedure used to both diagnose and treat diseases 
of the pancreaticobiliary tree. The  for Iran is yet to be 
reported. The use of ERCP can be accompanied by 

perforation, bleeding and pancreatitis.1 The frequencies of these 
problems for diagnostic and therapeutic ERCP have been 
estimated to be up to 6% and 10%, respectively.1,2 The extent of 
mortality depends on the severity of comorbidities. The most 

common cause of death is cardiopulmonary failure due to sedation 
or anesthesia.

Acute PEP is the most common major complication of ERCP 
accounting for substantial morbidity, occasional death, and 

 health care expenditures. Its incidence rates after 
diagnostic and therapeutic ERCP in average risk patients are 
1.5% and 5.4%, respectively, but may approach 39% in high-
risk patients.3 The exact numbers for Iranian population are 
unknown. The wide range for this incidence stems from patient 
characteristics, as well as procedure-related, and operator-related 
factors.1,4 The diagnosis of PEP is based on the presence of new 
or worsened abdominal pain, increase in serum amylase at least 
3 times above the upper limit of normal measured 24 h after the 
procedure and need for more than one night of hospitalization.3 
The patients, depending on the severity of pancreatitis, may be 

 into three classes of mild, moderate and severe.5 
The patient’s  response to pancreatic duct imaging 

or instrumentation is thought to play a critical role.4,6 Risk factors 
include female gender, younger age,  cannulation, 

 persistent abdominal pain in the absence of anatomic 
abnormalities, history of pancreatitis, use of pre-cutting technique, 
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sphincter of Oddi dysfunction and repeated contrast perfusion.7 
The goal of recognizing the risk factors of PEP is the development 
of a strategy for prevention of PEP including careful patient 
selection for ERCP and selection of appropriate mechanical and 
pharmacological preventive measures.

The risk of PEP is greater in patients who undergp simultaneous 
sphincterotomy. Amylase elevation can be observed in more than 
70% of these patients. However, not all these patients show the 
clinical signs of pancreatitis.8 Preventative measures include 
paying attention to the details of the technique. Cannulation must 
be performed quickly and with minimum trauma.8 

Various pharmacologic agents have been employed, before or 
immediately after the ERCP procedure, to minimize the incidence 
and severity of PEP. These pharmacologic agents include 
aprotinin, calcitonin, glucagon, nifedipine, glucocorticoid, 
N-acetyl-cysteine, protease inhibitors such as gabexate mesilate 
and several antibiotics.2,3,9–13 

Nonsteroidal  drugs (NSAIDs) are potent 
inhibitors of phospholipase A2, cyclooxygenase, and neutrophil–
endothelial interactions, all believed to play an important role in 
the pathogenesis of acute pancreatitis. NSAIDs are inexpensive 
and easily administered and have a favorable risk  when 
given as a single dose, making them an attractive option in the 
prevention of PEP. Previous studies evaluating the protective 
effects of single-dose rectal indomethacin in PEP as well as 
experimental models of pancreatitis have been conducted and a 
meta-analysis suggests . Despite these data, rectal NSAIDs 
are seldom used in clinical practice because efforts to endorse 
them for PEP prophylaxis have been limited by small studies with 

 results and because previous positive meta-analyses of 
other agents have been disproved by further investigation.14,15 To 
this end, we conducted a randomized, controlled clinical trial to 
evaluate the  of prophylactic rectal indomethacin with and 
without intravenous perfusion of normal saline for prevention of 
PEP in concious patients undergoing elective ERCP. Its effect was 
also compared with the effect of intravenous perfusion of normal 
saline.

Materials and Methods

Study design
This randomized clinical trial was carried out on patients who 

underwent ERCP from 2014 to 2015 at the Gastroenterology 
Department of  Ghaem Teaching and referral Hospital, Mashhad 
University of Medical Sciences, Iran. Sample size was estimated 
by  clinical trial formula based on  = 0.05 and  = 0.2 
that was equal to 80 in each group. Considering 20% attrition, 
we calculated 100 samples in each of the four groups. Out of a 
total number of 600 candidates, 406 patients meeting the criteria 
underwent ERCP. We enrolled patients after approval from the 
Safety Monitoring and Human Studies Review Board at Ghaem 
Hospital. The board provided regulatory oversight by reviewing 
the research protocol and blinded subject data quarterly. This 
study is registered in the Iranian Registry Of Clinical Trials 
(IRCT.Number:2014082418915N1).

Patients
The patients accepted their enrollment in the study by signing 

an informed consent form prior to the study. Only those patients 
with choledocolithiasis who were candidates for elective ERCP, 

as opposed to emergent, were eligible. In addition, candidates 
were required to have no risk factors for PEP, such as procedural/
anatomical complexities or a  medical history.  A 
diagnosis of PEP was established if serum amylase levels were 
at least three times the upper limit of the normal value and the 
patient presented with abdominal pain, nausea and vomiting. 

The patients who did not consent to the study, had unsuccessful 
cannulation, or were unsuited for elective ERCP due to sepsis 
and its complications (e.g., decreased state of consciousness, 
coagulaopathy, or deteriorating general conditions) were excluded 
from the study. These patients had received multiple medications 
and intravenous serum infusions and were not suitable candidates 
for the trial. Likewise, those with a history of the Whipple surgical 
procedure or cardiovascular/renal diseases including need for 
dialysis were excluded. Furthermore, no patients with clinically 
evident acute pancreatitis, chronic pancreatitis, pancreatic cancer, 
hyperamylasemia 150 IU/L) before the procedure, or ingestion 
of NSAIDs within the prior week were enrolled. Patients allergic 
or hypersensitive to indomethacin or water-soluble contrast 
solutions were also removed from the study. The eligible patients 
were hospitalized and put on fast from 8 hours before the 
procedure to 12 hours afterwards. They underwent randomization 
into four groups before ERCP. 

Intervention
The patients were randomly allocated into 4 groups by simple 

randomization based on computer-generated random numbers. 
The subjects, investigators, and involved health care providers did 
not know to which group a subject would be allocated before that 
subject entered the study and allocation concealment was kept .

The patients were oriented about the general goals of the study. 
However, they did not have any information regarding the  
goals (i.e., they were not aware of what was performed routinely 
for ERCP or what was done based on the study requirements in 
addition to the routine measures), so all the patients were blinded.   

An internist completed the interventional procedure 
independently of the gastroenterologist  prior to referral of the 
patient to the ERCP room, thus making the gastroenterologist 
unaware of the group to which each patient belonged.

The  study group (100 subjects) received 100 mg of 
indomethacin rectally two hours before the ERCP procedure. 
The patients in the second group (100 subjects) received 1 liter 
of intravenous normal saline within 2 hours before the procedure 
and 2 liters within 16 hours after completion of the procedure. 
The patients in the third group (101 subjects) were simultaneously 
administered rectal indomethacin and intravenous normal saline. 
The patients in the control group (105 subjects) received 2 g 
of glycerin in suppositories. The indomethacin suppositories 
were commercial products with  potency and content 
uniformity testing. All cases of ERCP were performed under 
midazolam sedation and by an experienced gastroenterologist from 
the hospital who collaborated in a prospective study. The technique 
and contrast medium employed were similar for all patients. 
During the procedure, the patients underwent cardiac monitoring 
and pulse oximetry. Bile duct cannulation and sphinctroctomy 
were performed on all patients with choledocolithiasis. In cases 
with unsuccessful cannulation attempts, the patients were inserted 
with a catheter without sphincterotomy and were discharged. 

Blood samples were taken from patients to determine serum 
amylase levels before the procedure as well as 2, 12, and 24 hours 
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afterwards. The cases were controlled by intravenous hydration 
while fasting. Pancreatitis episodes were  into three 
grades of mild, moderate and severe according to APACHE 
II prognostic criteria. Patients with elevated serum amylase 
and no evidence of pancreatitis were removed from the study. 
These patients were contacted within 5 days to capture delayed 
occurrence of the primary end point and again at 30 days to assess 
for delayed adverse events. Details describing the endoscopic 
procedure and follow-up data were recorded. The patients 
were observed in the recovery area for at least 2 hours after the 
procedure. Decisions regarding evaluation of complications and 
inpatient care were up to the gastroenterologist who was unaware 
of study-group assignments. The outcome of the study was 
development of PEP. Any cases of PEP, other complications of the 
procedure, and adverse events that were potentially attributable 
to the intervention were reported to the local institutional review 
board and the data and safety monitoring board.

Statistical analysis
Results are shown as average values, percentages, and means 

with standard deviations. Statistical inference was performed 
using the Chi square or Fisher’s exact test for qualitative variables, 
while Student’s t-test was used for quantitative variables. To 
explore the behavior of risk factors, relative risks and 95% 

 intervals were estimated. All p values lower than 0.05 
were considered statistically . Finally, the reduction 
in absolute risk (RRA) and the reduction in relative risk (RRR), 
were analyzed in order to prevent an episode of pancreatitis. The 
statistician was not aware of the type of intervention received by 
each group.  

 Results

From 2014 to 2015, out of the 600 patients initially considered for 
participation in the study, a total of 406 subjects were ultimately enrolled. 
Figure 1 shows who was included and excluded from the trial.

The data and safety monitoring board performed an interim 
analysis to assess the outcomes of the  406 patients and 
recommended that the study be terminated early on the basis of 
the  of preventive approaches as compared with placebo. 
Follow-up of all patients for the end points was complete. The 
distribution by gender consisted of 202 men (50%) and 204 
women (50%) with no  difference (P = 0.8). The mean 
age values of males and females were 51.7 ± 13.2 and 47.71 ± 
12.1, respectively, with no  difference (P > .05).

All patients had aspartate aminotransferase (AST) and alanine 
aminotransferase (ALT) levels two to twenty times the upper limit 
of normal. Similarly, alkaline phosphatase (ALP) levels were four 
times the  upper limit of normal. Total bilirubin was in the normal 
upper limit range. The common bile duct was dilated in all patients 
with stone or sludge on ultrasound exam. The demographic 
characteristics of patients are shown in Table 1.

All participating subjects underwent ERCP and sphincterotomy. 
The baseline characteristics were similar in the four study groups. 
The interventions included rectal indomethacin (100mg) in the 

second (100 subjects), both rectal indomethacin and IV saline in 
the third (101 subjects), and the fourth (control) group receiving 
rectal glycerin (105 subjects) (Table 2).

Totally, 38 patients (9.4%) met the criteria for the outcome 
(PEP). The distribution by gender out of 202 males and 204 
females, consisted of 18 (8.9%) and 20 (9.8%), respectively, with 

P = 0.7). The numbers of 
events in the four study groups were 11, 10, 0, and 17, respectively, 
corresponding to an absolute risk reduction of 5.2%, 6.2%, 16.2% 
and a relative risk reduction of 32%, 38% and 100%, respectively.

The number of patients who received rectal glycerin and later 
presented with PEP was compared to the other three groups 
receiving intervention. Those patients who had received both 

reduction in PEP events compared to the group receiving rectal 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Sepsis and decreased state of 
consciousness:31 subjects
 Unsuccessful cannulation

subjects
 Cardiovascular: 57 subjects

4. Renal failure: 19 subjects 
 Acute pancreatitis, chronic 

pancreatitis: 32 subjects
 Coagulaopathy: 12 subjects

1. Rectal indomethacin:100 
subjects

2. Intravenous (IV) saline 
perfusion: 100 subjects

3. Both rectal indomethacin 
and IV saline: 101 
subjects

4. Rectal glycerin: 105 
subjects

Figure 1.  The characteristics of patients included in or excluded from the study.
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glycerin (P

observed in the number of PEP cases in comparison to the glycerin 
group (P = 0.2 and P = 0.1, respectively). 

No patient who simultaneously received both interventions 
before ERCP developed PEP. The chi-square test showed that this 

patients who had received indomethacin (P = 0.001) or normal 
saline (P = 0.001) alone. No cases of adverse events that were 
potentially attributable to the study intervention (e.g., clinically 

strokes or deaths) were observed during the 30-day follow-up. 
This included the use of rectal glycerin suppositories.

Discussion

effects of various pharmacological agents including NSAIDs on 
the frequency and intensity of PEP. To evaluate the protective 
effect of rectal indomethacin and hydration on PEP, we conducted 
a large scale randomized clinical trial and showed that the 

were applied. 
The rectal route was selected on the basis of available pilot data 

suggesting that only rectal NSAIDs are effective in preventing 
post-ERCP pancreatitis, perhaps owing to more rapid and complete 
bioavailability than with oral administration. Nevertheless, 
gastrointestinal adverse effects such as bleeding and ulceration that 
may occur with long-term NSAID use do not occur after 1 or 2 doses. 

In the current study, PEP occurred more commonly in the female 

compatible with studies conducted by Freeman and Misra.1,4 Our 

Elmunzer and coworkers administered 100 mg of rectal 
indomethacin after ERCP and reported that rectal indomethacin 

16 They also 
reported that prophylactic indomethacin was associated with 
a decreased severity of PEP, which is congruent with previous 

17 

Sotoudehmanesh et al., who reported a rate of PEP of only 3.2% 
in patients receiving 100 mg of rectal indomethacin, administered 
the agent before ERCP, and the placement of pancreatic was 
avoided.17

analysis studies performed by Yaghoobi.18 However, DuBernat 

PEP when using pre-ERCP rectal indomethacin.19 This is in line 
with studies conducted by Part20 where no clear preventive effect 
was observed in patients receiving oral nifedipin before and after 

21 These 

failed to alter the results signifcantly. Using transdermal 
nitroglycerine to reduce the pressure of the Oddi sphincter, Morto 

22 In 
studies performed by Alavinejad,23 N-acetyl-cysteine had a role 
in protecting against PEP. Moreover, Katsinlas reported a clear 
reduction in the frequency of PEP in simultaneous administration 
of diclofenac and somatostatin.24 On the other hand, Tesogino did 

of risperidone when combined with alinastatin.25 
Ebbehoj and coworkers conducted a controlled clinical trial on 

patients with acute pancreatitis where 50 mg of indomethacin was 
administered rectally twice a day.26 They reported a decrease in 
pain and need for opiate analgesics. The results of the clinical 
trial by Murray and coworkers,27 where the rectal application 
of diclofenac after ERCP reduced the incidence of pancreatitis 
episodes, are a further indication of NSAID effectiveness which 

uncomplicated; however, severe pancreatitis can occur in up to 
30% of cases. In the current study, all patients presented with mild 
form and no clinical evidence of severe pancreatitis was observed.

In a meta-analysis review, from 12 randomized controlled 

lower in the patients who received NSAIDs than those who 
received placebo. All trials demonstrated no adverse effects from 
one or two NSAID doses given to the patients. This was consistent 
with the observation of our study.28 

Variable Mean ± SD Median Minimum Maximum

Age 49.7 ± 12.79 (48.45,50.96) 50 21 90

AST 199.78 ± 173.72 (182.79,216.78) 150 15 930
ALT 250.64 ± 196.78 (231.39,269.88) 200.50 10 955
ALP 623.27 ± 298.31 (594.09,652.44) 620 91 1300
Amylase 225.72 ± 211.743 (187.77,263.67) 119.00 10 1200

Table 1. The demographic characteristics of 406 patients undergoing ERCP.

Age Sex
Groups Mean ± SD Male Female Total

Rectal indomethacin 51.20 ± 12.12 (48.78,53.62) 60 (60*) 40 (40*) 100

Intravenous
saline perfusion 50.76 ± 13.32 (48.1,53.41) 47 (47) 53 (53) 100

Both intervention 47.91 ± 11.06 (45.72,50.1) 39 (38.6) 62 (61.4) 101

Rectal glycerin 49 ± 14.26 (46.23,51.77) 56(53.3) 49(46.7) 105
*N(%)

Table 2. The demographic characteristic of four groups of patients undergoing ERCP.
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As a routine practice, patients undergoing ERCP fast before 
the procedure. We found that when patients are hydrated with 

of the current study suggest that hydration, if not contraindicated, 
could be used as a simple and cost-effective method to reduce 
PEP. This also indicates that dehydration would have a role in 
PEP. Larger clinical trials are needed.

We observed that both rectal indomethacin and intravenous 

also noted that the combined administration of both interventions 

hydration and indomethacin. Larger clinical trials should be 

given before ERCP and hydration reduced the incidence of 
PEP. Moreover, we found that prophylactic indomethacin and 
hydration decreased the severity of post-ERCP pancreatitis and 
was associated with a shorter hospital stay. In agreement with 
previous clinical trials assessing NSAIDs in the context of post-
ERCP pancreatitis, the risk of adverse events that were potentially 
attributable to indomethacin in this study was similar in the 

control group of this trial was similar to that in the two previous 
studies of NSAID pharmacoprevention in high-risk subjects, in 
which the mean rates of PEP were 17% and 19%.

The validity of the conclusions of the current study is supported 
by the strengths of the research methodology including blinded 
randomized design, adequate allocation concealment, a strict 

intention-to-treat analysis. The authors should also be commended 
for following the patients thirty days post-procedure to evaluate 

from prophylactic NSAIDs in patients undergoing ERCP. The 
limitations of the study consist of exclusion of those patients with 
cholangitis, sepsis and unsuccessful cannulation which limit the 
generalizability of the results. Another limitation is the inability 
to identify all cases of dysfunctional sphincter of Oddi (SOD) or 
anatomical abnormalities of the pancreas by ultrasound. 

In conclusion, this large randomized controlled trial further 
supports the use of prophylactic rectal indomethacin together with 
hydration in prevention of PEP and addresses several limitations 
of previous studies that have been met with general skepticism. It 
also demonstrates that the combination of rectal indomethacin and 

of PEP. Since the main limitation of this study is exclusion of 

of all patients), this study is not generalizable to these patients. 
Additional studies are needed to optimize the dose and timing 
of administration of indomethacin and serum therapy and verify 

elevated baseline risk of pancreatitis or restricted to particular 
subgroups. Several endoscopists increase the validity of the data.

agents or combinations of drugs with various inhibitory effects on 
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