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ABSTRACT 
Objectives Animal studies have demonstrated a role for substance P binding to neurokinin-1 receptor in the pathogenesis of acute 
pancreatitis. Our aim was to assess the efficacy of a neurokinin-1 receptor antagonist (aprepitant) at preventing post-ERCP 
pancreatitis in high risk patients. Design Randomized, double-blind, placebo controlled trial at a single academic medical center. 
Intervention Patients at high risk for post-ERCP pancreatitis received either placebo or oral aprepitant administered 4 hours prior to 
ERCP, 80 mg 24 hours after the first dose, and then 80 mg 24 hours after the second dose. Patients Thirty-four patients received 
aprepitant and 39 patients received placebo. Statistics Fisher’s exact test was used to compare incidence of post-ERCP pancreatitis 
in the two groups. Results Baseline characteristics were similar between the two groups. Incidence of acute pancreatitis was 7 in the 
aprepitant group and 7 in the placebo group. Hospitalization within 7 days post-procedure for abdominal pain that did not meet 
criteria for acute pancreatitis occurred in 6 and 9 patients in the aprepitant and placebo groups respectively (P=0.772). Conclusions 
Aprepitant did not lower incidence of post-ERCP pancreatitis in this preliminary human study. Larger studies potentially using the 
recently available intravenous formulation are necessary to conclusively clarify the efficacy of aprepitant in this setting. 
 
INTRODUCTION 
 
Acute pancreatitis can occur as a complication of 
endoscopic retrograde cholangiopancreatography 
(ERCP) in up to 40% of high risk patients [1, 2, 3, 4]. 
Established risk factors for acute pancreatitis include 
those that are patient related (e.g., young age, female 
gender, and sphincter of Oddi dysfunction) and those 
that are procedure related (e.g., difficult cannulation, 
pancreatic duct overinjection, and sphincterotomy). 
Potential mechanisms include sphincter of Oddi spasm 
and papillary edema from mechanical trauma, 
hydrostatic injury from saline or contrast, enzymatic 
injury, bacterial infection, and chemical injury from 
contrast medium [5, 6, 7, 8]. Although clinical trials 
have demonstrated the efficacy of prophylactic 
pancreatic duct stents at reducing the risk of post-
ERCP pancreatitis, the absolute risk reduction is only 
about 10-15%. Furthermore, pancreatic duct stent

placement itself is associated with complications such 
as migration, obstruction, bleeding, infection, 
perforation, and cholangitis [9, 10, 11]. 
A number of pharmacologic agents have been 
investigated for their potential to reduce the incidence 
of post-ERCP pancreatitis. Randomized trials have not 
consistently demonstrated the efficacy of 
pharmacologic prophylaxis and many of these agents 
are not available in the United States [12, 13, 14, 15, 
16, 17, 18, 19, 20, 21]. Thus, there is a continued need 
for an agent that is both safe and effective at preventing 
post-ERCP pancreatitis, particularly in high risk 
patients. 
Experimental models have supported the role of 
neurogenic inflammation (pathologic activation of 
sensory neurons) in the pathogenesis of acute 
pancreatitis. Activation of the capsaicin receptor 
(TRPV1) on sensory C and Aδ fibers induces the 
release of substance P, which is associated with 
pancreatic vasodilation, edema, and cellular infiltration 
[22, 23]. Substance P binds to the neurokinin-1 
receptor in the pancreas to produce these features of 
neurogenic inflammation [24, 25]. In a rat model of 
post-ERCP pancreatitis, intra-ductal administration of a 
neurokin1 antagonist reduced the severity of 
inflammation [26]. 
Aprepitant is a selective neurokinin-1 receptor 
antagonist that is currently approved by the United 
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States Food and Drug Administration (FDA) for 
prevention of chemotherapy-induced and post-
operative nausea and vomiting [27, 28]. Aprepitant 
binds to neurokinin-1 receptors and would be expected 
to antagonize the actions of substance P throughout the 
body, including the pancreas [29]. 
We conducted a randomized, double-blind placebo 
controlled trial to investigate the efficacy of aprepitant 
at reducing the incidence of post-ERCP pancreatitis in 
high risk patients using the FDA approved dosage for 
management of chemotherapy induced nausea. 
 
MATERIALS AND METHODS 
 
Subject Selection 
 
Eligible subjects were adults who were scheduled to 
undergo an ERCP procedure at Duke University 
Medical Center with risk factors that increased their 
probability of developing post-ERCP pancreatitis. Risk 
factors were specified a priori, and included age less 
than 60 years, female gender, prior history of post-
ERCP pancreatitis, suspected sphincter of Oddi 
dysfunction, and patients expected to undergo a 
sphincterotomy. Exclusion criteria were patients with 
known adverse reaction to aprepitant, active 
pancreatitis at the time of the study, initiation of a drug 
known to cause pancreatitis within one month of 
enrollment, and inability to provide informed consent. 
Since aprepitant is categorized as a class B drug during 
pregnancy, we also excluded women who were 
pregnant, breastfeeding, or of child-bearing potential 
but not employing contraception. 
 
Protocol 
 
Simple randomization (parallel design) was used to 
separate subjects into treatment (aprepitant) and 
placebo arms. Subjects assigned to the treatment arm 
received oral aprepitant at the FDA approved dose 
based on phase III trials for chemotherapy induced 
nausea (125 mg oral aprepitant 4 hours prior to ERCP, 
80 mg 24 hours after the first dose, and then 80 mg 24 
hours after the second dose). Patients assigned to the 
placebo arm received biologically inactive pills that 
appeared identical to the study drug at the same 
intervals. Both treatment and placebo were stored in 
sequentially numbered bottles in order to ensure that 
patients, study personnel, and endoscopists were 
blinded to the group assigned. In order to allow for 
generalizability to clinical practice, the individual 
endoscopist was allowed to decide whether or not to 
place a prophylactic pancreatic duct stent. 
After recovery from sedation immediately after the 
procedure, all patients were queried about symptoms of 
abdominal pain, nausea, or vomiting, as is standard 
practice at our institution. Serum amylase and lipase 
levels were obtained in patients with suggestive signs 
or symptoms. Among outpatients who developed 
symptoms immediately following the procedure, the 
decision to admit to the hospital versus discharge home 
were based on standardized protocols developed at our 
institution. 

A study coordinator contacted all patients at 48 hours 
post-procedure, and 7 days post-procedure via 
telephone. The coordinator queried patients to 
determine if they developed any symptoms of 
pancreatitis at any time after the procedure and whether 
clinical care was sought for these symptoms. In 
symptomatic patients who sought medical attention, 
medical records were reviewed for all care rendered 
until discharge from the emergency department or 
hospital. 
 
Definitions 
 
Post ERCP pancreatitis was defined based on 
consensus criteria as abdominal pain that lasted at least 
24 hours after the procedure, required inpatient 
admission, and was associated with amylase or lipase 3 
or more times the upper limit of reference [1]. Severity 
of pancreatitis was also graded based on consensus 
criteria as mild (less than 4-day hospitalization), 
moderate (4-10-day hospitalization), or severe (more 
than 10-day hospitalization, intensive care unit 
admission, or complication requiring intervention such 
as pseudocyst, hemorrhage, or necrosis) [30]. 
 
ETHICS 
 
The study was approved by the internal review board 
(IRB) at Duke University Medical Center, which 
requires studies to conform to the principles outlined 
by the Declaration of Helsinki. All subjects provided 
written consent prior to enrollment in the trial. 
 
STATISTICS 
 
All statistical analyses were performed using SAS 
Enterprise Guide (version 4.3; Cary, NC, USA). 
Baseline characteristics between the aprepitant and 
placebo group were compared using Fisher’s exact test 
for dichotomous, the Pearson chi-square for categorical 
variables, and the unpaired Student t-test for 
continuous variables. The primary end-point was 
presence or absence of pancreatitis up to 7 days post-
procedure in the treatment and control arms, measured 
by Fisher’s exact test using an intention to treat 
analysis. Two-tailed P values less than 0.05 were 
considered significant. 
 

Figure 1. Patient enrollment and randomization. 
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RESULTS 
 
Patients were enrolled between August 2007 and 
October 2009. Among the 73 enrolled patients, 34 were 
assigned to the aprepitant arm and 39 patients were 
assigned to receive placebo (Figure 1). Baseline 
characteristics did not differ significantly between the 
two groups (Table 1), although there was a trend 
towards increased pancreatic sphincterotomy in the 
aprepitant group compared to the placebo group (16, 
47.1% versus 10, 25.6%, respectively). Incidence of 
post-ERCP pancreatitis was 7 patients in the aprepitant 
group (20.6%) and 7 patients in the placebo group 
(17.9%). Incidence of hospitalization for abdominal 
pain that did not meet criteria for pancreatitis within 7 
days post-procedure was 6 patients in the aprepitant 
arm (17.6%) and 9 patients in the placebo arm (23.1%). 
Neither of these outcomes differed significantly 
between the two groups (Table 2). No drug related 
toxicity was noted in the aprepitant group. 
Given the lack of difference in outcomes between the 
aprepitant and placebo groups, we assessed for 
characteristics within our cohort that were associated 
with an increased probability of pancreatitis post hoc 
(Table 3). Mean age among patients who developed 
post-ERCP pancreatitis was 13 years younger than 
patients who did not develop post-ERCP pancreatitis. 
Indication for the procedure was recurrent acute 
pancreatitis in 64.3% of patients who developed post-
ERCP pancreatitis but only 25.4% among patients who 
did not develop post-ERCP pancreatitis. 

DISCUSSION 
 
In our sample of high risk patients, overall odds of 
developing post-ERCP pancreatitis were 1 in 5, even in 
a high volume center (more than 1,000 
procedures/year) and with routine placement of a 
prophylactic pancreatic stent in selected cases. These 
findings highlight the need to identify an agent that is 
both safe and effective at preventing post-ERCP 
pancreatitis. In this pilot study, aprepitant did not 
demonstrate efficacy at reducing the primary end point, 
which was the incidence of post-ERCP pancreatitis. 
None of the patients in our study developed severe 
post-ERCP pancreatitis, so the efficacy of aprepitant at 
reducing pancreatitis severity could not be assessed. 
Substantial evidence from animal studies informed our 
decision to test a neurokinin-1 antagonist in human 
patients for prevention of post-ERCP pancreatitis [22, 
23, 24]. An increase in both substance P and 
neurokinin-1 receptor expression has been 
demonstrated in experimentally induced necrotizing 
pancreatitis [24]. Pharmacological blockade of 
substance P receptor protected animals against 
pancreatitis [22, 23, 24], and genetic deletion of 
neurokinin-1 reduced severity of pancreatitis in 
knockout mice [31]. As evidence that neurogenic 
inflammation participates in ERCP-induced 
pancreatitis, Noble et al. demonstrated that addition of 
a TRPV1 blocker to contrast media reduced 
biochemical and histological features of pancreatitis 
produced by injection of contrast into the pancreatic 

Table 1. Baseline characteristics of patients who received aprepitant vs. placebo. 
 Placebo (n=39) Aprepitant (n=34) P value 

Female gender 30 (76.9%) 25 (73.5%) 0.790 a 

Age; years (mean±SD) 46±12 50±17 0.239 b 

Current alcohol use 8 (20.5%) 9(26.5%) 0.589 a 

Sphincter of Oddi manometry 8 (20.5%) 4 (11.8%) 0.360 a 

Pancreatic stent 24 (61.5%) 22 (64.7%) 0.812 a 

Pancreatic sphincterotomy 10 (25.6%) 16 (47.1%) 0.086 a 

Biliary stent 6 (15.4%) 3 (8.8%) 0.489 a 

Biliary sphincterotomy 16 (41.0%) 15 (44.1%) 0.816 a 

Attempted pancreatic duct cannulation 33 (84.6%) 29 (85.3%) 1.000 a 

Indication for procedure: 
- Suspected sphincter of Oddi dysfunction 
- Recurrent acute pancreatitis 
- Chronic pain, chronic pancreatitis 
- Other 

 
12 (30.8%) 
8 (20.5%) 
7 (17.9%) 
12 (30.8%) 

 
5 (14.7%) 
16 (47.1%) 
3 (8.8%) 

10 (29.4%) 

0.071 c 

P-value calculated using Fisher’s exact test for dichotomous or categorical variables and unpaired t-test for continuous variable (age) 
a Fisher’s exact test 
b Unpaired Student t-test 
c Pearson chi-square test 

Table 2. Comparison of outcomes between patients who received aprepitant versus placebo. 
 Placebo (n=39) Aprepitant (n=34) P value 

Post-ERCP pancreatitis 7 (17.9%) 7 (20.6%) 1.000 

Severity of post-ERCP pancreatitis: 
- Mild 
- Moderate 
- Severe 

 
4 (57.1%) 
3 (42.9%) 

0 

 
5 (71.4%) 
2 (28.6%) 

0 

1.000 

Hospitalization for abdominal pain that did not meet 
consensus criteria for post-ERCP pancreatitis 

9 (23.1%) 6 (17.6%) 0.772 

Fisher’s exact test 
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duct in rats [32]. In human specimens, neurokinin-1 
receptor expression has been shown to be up-regulated 
in nerves of patients with chronic pancreatitis [33]. 
To our knowledge, this study is the first to test the 
efficacy of a neurokinin-1 antagonist (aprepitant) at 
reducing incidence of post-ERCP pancreatitis in 
humans. The strengths of the study are the well-defined 
patient population and the randomized, double blind, 
placebo controlled design. However, these findings 
must be interpreted in context of the small sample size, 
which increases the likelihood of incorrectly accepting 
the null hypothesis of no difference. We estimate a 
larger trial would need to enroll 199 patients in each 
arm to provide a power of 80% at a two-sided 
significance level of 0.05 to detect a 10% absolute risk 
reduction in the incidence of post-ERCP pancreatitis 
from 20% to 10%. We elected to randomize patients 
using parallel rather than stratified allocation in this 
pilot trial so one of the baseline variables (pancreatic 
sphincterotomy) was more frequent in the aprepitant 
group, although this difference was not statistically 
significant. Given the small, sample size, we elected 
not to stratify patients based on specific risk factors or 
number of risk factors. The dose of aprepitant chosen 
for testing was based on that used clinically to treat 
nausea. However, we do not know if neurokinin-1 
receptors on the pancreas were effectively blocked at 
this dose since we did not test higher doses of 
aprepitant. 
One logistical challenge to patient enrollment was the 
requirement to administer the first oral dose 4 hours 
before the procedure. Since the time our study was 
initiated, the FDA has approved an intravenous 
formulation of aprepitant called fosaprepitant, which 
would be expected to achieve therapeutic blood levels 
when given within one hour of the procedure. Not only 
might this method of drug delivery offer more 
favorable pharmacokinetics, it also would be more 
convenient for drug administration in the endoscopy 
unit setting. It is likely that intravenous administration 
would facilitate enrollment of more patients. 
In summary, aprepitant did not reduce the incidence of 
post-ERCP pancreatitis in this preliminary human trial. 
However, larger studies potentially using different 
doses of fosaprepitant and stratified allocation are 
required to conclusively assess the efficacy of 

neurokin-1 inhibition at preventing post-ERCP 
pancreatitis in humans. 
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