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Determination of the Effectiveness of Epinephrine Spray
on the Papillae in Preventing Pancreatitis after Endoscopic
Retrograde Cholangiopancreatography
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Background: As the most common complication of endoscopic retrograde cholangiopancreatography (ERCP) is acute pancreatitis, researchers
have paid due attention to minimize this complication using various drugs, one of which is epinephrine. Therefore, the present study aimed
at evaluating the effectiveness of epinephrine spray on the papilla in preventing post-ERCP pancreatitis (PEP).

Materials and Methods: The present double-blind clinical trial was performed on 164 patients undergoing ERCP. Patients in both groups
received 50 mg rectal suppository as usual before ERCP. Then, during ERCP, epinephrine or normal saline was sprayed topically on the major
papillae. After the intervention, patients were evaluated in terms of the incidence of PEP.

Results: The results of the present study revealed that the incidence of PEP in the epinephrine and control groups was 2.4% and 4.9%,
respectively (P> 0.05). There was no significant difference between the two groups in terms of the incidence of bleeding after ERCP, number
of accidental pancreatic duct cannulation, the increase in vision during common bile duct cannulations, the need for precut sphincterotomy,
and the number of hospitalization days (P > 0.05). In addition, the chance of developing PEP was lower and higher in patients with higher
ages (odds ratio [OR]: 0.86; P = 0.030) and biliary sludge (OR: 4.97; P = 0.042), respectively.

Conclusion: As compared with indomethacin alone (control group), it seems that the administration of epinephrine can be effective in reducing
the incidence of PEP, although this relationship was not recognized to be significant in this study and only the age and the presence of sludge
had a negative and positive relationship with the incidence of PEP, respectively.
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INTRODUCTlON The pathogenesis ot.‘ acut.e pancreati.tis is 1.1nde(.:ided. According
to the reports, the diversion of calcium signaling pathway and
reactive oxygen species may lead to the auto-digestion of the
pancreas by its own proteases.'®! Although various mechanisms
have been proposed with respect to PEP, papillary edema due
to the manipulation during the cannulation in the endoscopic
treatment has received the most attention nowadays. Papillary

Pancreatitis is still the most common complication of
endoscopic retrograde cholangiopancreatography (ERCP).[12
Its incidence has declined slightly over the past 30 years in
spite of the significant advances in endoscopic technology and
ERCP ancillary equipment as well as an increased familiarity
with the way of its application.? The incidence of post-ERCP
i 0 0/ [4,5
pancreatltls (PEP) has been reported to be up to 15%-20 /0-[ 1 This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.
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edema may temporarily block the outflow of pancreatic juice,
leading to the increased pancreatic duct (PD) pressure, which
eventually results in pancreatitis.!”*]

Now, considering the proper efficiency and invigorating and
promising performance of ERCP as well as its increasing
application, experts put their effort into the prevention and
improved management of ERCP-related complications.!®
In this regard, different approaches have been evaluated to
reduce the risk and severity of PEP. For example, nonsteroidal
anti-inflammatory drugs (NSAIDs), protease inhibitors, and
vascular mediators such as lidocaine, nifedipine, epinephrine,
and glyceryl trinitrate have also been evaluated for their
preventive effects on PEP.13!

Anumber of studies have reported that the topical administration
of epinephrine has played a significant role in reducing
the incidence and severity of PEP.'*17) In fact, the topical
administration of epinephrine causes the contraction of
intestinal mucosal arterioles without affecting venules and
the great reduction in the percentage of mucosal capillaries
containing erythrocytes.!'”? Ohashi et al. reported that
spraying epinephrine on papillae after endoscopic balloon
sphincteroplasty prevented the pancreatic damage.!®!
However, some studies have not reported the significant role of
epinephrine in reducing the incidence of PEP."! Thus, it seems
that the topical administration of epinephrine in papillae may
reduce papillary edema by reducing capillary permeability
or loosening the sphincter of Oddi; however, further studies
are required in this regard due to uncertainties in the reported
findings. Therefore, the present study was performed to
determine the effectiveness of epinephrine spray on the papillae
in preventing the incidence of PEP.

MarteriALs AND METHODS

The present study was a randomized, double-blind, controlled
clinical trial. The study population included all patients
that referred to Hajar and Ayatollah Kashani hospitals in
Shahrekord, Iran for ERCP.

The sample size of 164 patients (each group consisting of
82 patients) was selected using the convenience nonprobability
sampling technique at 95% confidence interval (CI) and 90%
test power and considering the results of previous studies
indicating the incidence of pancreatitis in the control and
epinephrine groups to be equal to P1 = 0.15 and P2 = 0.005,
respectively.

The inclusion criteria comprised the age of 18 years or older,
a healthy major papilla, the lack of deformity in papilla, and
patients’ consent to participate in the study. Moreover, the
patients were excluded from the study and substituted with
another sample in case with pancreatic stent placement, having
chronic pancreatitis with an acute exacerbation, higher than
normal levels of serum amylase or lipase (>200 units per liter)
before the intervention, bile duct cancer, previous ERCP
history or papilla manipulation, and allergy to epinephrine.
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After obtaining the code of ethics from Shahrekord University
of Medical Sciences (IR.SKUMS.REC.1399.191), the code of
clinical trial (IRCT20200825048515N35), and written consent
from eligible patients, patients were randomly assigned to
the intervention group (10 ml of 0.02 epinephrine spray) and
the control group (10 ml of saline spray) using the random
allocation software [Figure 1]. At the beginning of the study,
patients’ age, sex, and biliary diseases including gallstones and
biliary sludge were recorded.

As usual, patients in both groups received 50 mg rectal
suppository before ERCP. During ERCP, before cannulation,
epinephrine (10 ml of 0.02 epinephrine spray) or normal saline
was sprayed topically on the major papillae by a sprinkler
catheter. The endoscopic device was completely removed from
the patient after the intervention.

It should be mentioned that the ERCP operator was not aware
of the contents of the syringes and the blinding conditions
were observed as the solution of epinephrine and saline was
colorless and odorless. In addition, all ERCPs were performed
on all patients by a single operator that had sufficient skills
and experience in performing ERCP considering the effect of
ERCP interventions.

Then, the balloon dilation of the sphincter of Oddi, the length
of hospitalization after ERCP, the incidence of bleeding
and bleeding time after ERCP, the duration of common bile
duct (CBD) cannulation since enface, number of accidental
PD cannulation, the need for precut sphincterotomy, and the
increase in vision during CBD cannulation (according to ERCP
specialist’ perspective) were recorded.

Moreover, both groups were evaluated for the incidence of
PEP based on clinical evidence and then paraclinical findings
such that the clinical manifestations of pancreatitis including
new abdominal pain, exacerbation of previous abdominal pain,
and prolonged length of hospital stay with at least a threefold
increase in serum amylase or lipase were considered as PEP.

Finally, the collected data were entered into the SPSS
software (version 26; SPSS Inc., Chicago, Ill., USA). Data
were presented as frequency (percentage) or means =+ standard
deviation. At the inferential statistics level, tests such as
Chi-squared test and independent samples #-test were used
to compare the findings between the two groups. Logistic
regression analysis was also used to evaluate the factors
affecting the incidence of PEP. The significance level of <0.05
was considered in all analyses.

ResuLts

In the present study, the epinephrine group consisted of
25 (30.5%) males and 57 (69.5%) females with a mean age
of 58.00 + 19.87 years and the control group comprised
32 (39%) males and 50 (61%) females with a mean age of
58.93 £ 16.22 years (P > 0.05). In addition, biliary diseases
including CBD stones and biliary sludge were identical in the
two groups (P > 0.05) [Table 1].
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Figure 1: Consort flowchart of patients

Table 1: Demographic and clinical characteristics of
patients in the two groups

Characteristics  Epinephrine group  Control group P
(n=82), n (%) (n=82), n (%)

Sex
Male 25 (30.5) 32(39) 0.251%
Female 57 (69.5) 50 (61)

Age (year) 58.00+£19.87 58.93+£16.22 0.744%%

CBD stone
One stone 17 (20.7) 12 (14.6) 0.413*
Multiple stones 15 (18.3) 21 (25.6) 0.258*
Biliary sludge 14 (17.1) 15 (18.3) 0.838*

*Used of Chi square test, **Used of independent sample #-test.
CBD: Common bile ducts

Evaluations after ERCP revealed that light and heavy bleeding
was 96.3% and 3.7% in the epinephrine group and 97.5% and
2.5% in the control group, respectively (P> 0.05). The number
of accidental PD cannulation was <3 times in both groups and
its duration was 105.13 4+ 20.82 s in the epinephrine group and
105.26 = 17.20 s in the control group (P > 0.05). In addition,
2 (2.4%) patients in the epinephrine group and 3 (3.6%)
patients in the control group required precut sphincterotomy,
which was not statistically significant (P > 0.05). Moreover,
although the percentage of the increase in vision during
CBD cannulation in the epinephrine group was higher than
that of the control group, this difference was not statistically
significant (97.6% vs. 96.3%; P = 0.650). The maximum
number of hospitalization days after ERCP was 4 days for
both groups (P > 0.05) [Table 2].

The results of positive cases of amylase and lipase, the presence
of clinical signs of pancreatitis, and finally, the diagnosis
of PEP revealed that the percentage of the incidence of
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pancreatitis was 17.1% during 6.93 +4.32 h in the epinephrine
group and was 24.4% during 8.58 + 11.45 h in the control
group. Furthermore, the levels of amylase and lipase positive
were, respectively, 8.5% and 6.1% in the epinephrine group and
37.3% and 11% in the control group. Finally, the percentage of
the incidence of PEP was 2.4% in the epinephrine group and
4.9% in the control group and was no statistically significant
different between the two groups (P > 0.05) [Table 3].

The examination of factors affecting the incidence of PEP
indicated that the control group had a higher chance of
developing PEP than the epinephrine group, although this
relationship was not statistically significant (P > 0.05). In
contrast, the chance of developing PEP decreased significantly
with aging (OR 95% [CI]: 0.86 [0.75-0.96]; P = 0.030).
In addition, patients with biliary sludge had an increased
chance of PEP incidence (OR 95% [CI]: 4.97 [0.83-24.43]
P =0.042). Although the chance of PEP incidence, the need
of precut sphincterotomy, balloon dilation of the sphincter of
Oddi, incidence postcannulation bleeding, and the number
of accidental PD cannulation were lower and were higher in
females as compared with males, statistically these factors
were not significantly associated with the incidence of
PEP (P > 0.05) [Table 4].

Discussion

At present, various drugs have been administered to prevent PEP.
These drugs include antisecretory agents, sphincter relaxants,
anti-inflammatory agents, antioxidants, and protease inhibitors,
among which indomethacin as a safe, inexpensive, available,
and easy to use agent has been effective in reducing the severity
of PEP."2! [n contrast, a number of other studies have reported
that indomethacin is ineffective in preventing PEP.2224
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Table 2: Evaluation of the patients’ parameters and outcomes after endoscopic retrograde cholangiopancreatography in

the two groups

Variables Epinephrine group (n=82), n (%) Control group (n=82), n (%) P
Length of hospitalization after ERCP (days)
<4 82 (100) 82 (100) 1.00*
>4 0 0
Incidence of bleeding after ERCP
Light 79 (96.3) 80 (97.5) 0.755%
Heavy 3(3.7) 2 (2.5)
Bleeding time (h after ERCP)
<24 3 (100) 1 (50) 0.182%*
>24 0 1 (50)
Duration of cannulation 105.13£80.82 105.26+57.20 0.992%*
Number of accidental PD cannulation
One time 1(1.2) 0 0.405*
Two times 1(1.2) 1(1.2)
Three times 2(2.4) 1(1.2)
Balloon dilation of the sphincter of Oddi 8(9.8) 15 (18.3) 0.115*
Precut sphincterotomy 2(2.4) 3(3.6) 0.862*
Increased vision during CBD cannulation 80 (97.6) 79 (96.3) 0.650*

*Used of Chi square test, **Used of independent sample #-test. PD: Pancreatic duct; CBD: Common bile ducts, ERCP: Endoscopic retrograde

cholangiopancreatography

Table 3: Percentage of the incidence of PEP between the two groups

Variables Epinephrine group (n=82), n (%) Control group (n=82), n (%) P

Presence of clinical signs of pancreatitis 14 (17.1) 20 (24.4) 0.248*
Duration of the incidence of signs; hours 6.93+4.32 8.58+4.45 0.201%**
Amylase and lipase+ 7(8.5) 6(7.3) 0.773*
Lipase+ 5(6.1) 9 (11) 0.264*
Incidence of PEP 2(2.4) 4(4.9) 0.682*

*Used of Chi square test, **Used of independent sample #-test. PEP: post-ERCP pancreatitis

Table 4: Investigation of factors affecting the incidence
of PEP

Variables OR 95% CI P*

Control versus epinephrine 1.53 0.17-4.63 0.311
Age 0.86 0.75-0.96 0.030
Sex 1.98  0.06-16.60  0.694
Incidence of bleeding 0.93 0.89-1.00 0.999
Number of accidental PD cannulation 0.96 0.93-1.00 0.998
Precut sphincterotomy 0.10  0.01-11.57  0.342
Balloon dilation of the sphincter of Oddi ~ 0.85 0.80-1.00 0.998
Biliary sludge 497  0.83-2443  0.042

*Used of logistic regression analysis, OR: Odd ratio, CI: Confidence
interval, PD: Pancreatic duct, PEP: post-ERCP pancreatitis

Furthermore, according to the results of previous studies, the
topical administration of epinephrine as a vasoactive mediator
leads to a reduction in PEP by reducing papillary edema.l>>"!

Therefore, in the present study, all patients in both groups
received 50 mg of indomethacin rectal suppository as a typical
routine before ERCP. Then, during ERCP, epinephrine or
normal saline was sprayed topically on the major papillae in
the intervention and control groups, respectively. After the

4

intervention, patients were evaluated in terms of the incidence
of PEP. Finally, the effectiveness of the intervention was
evaluated. According to the results of the present study, the
incidence of PEP was reported to be 2.4% and 4.9% in the
epinephrine and control groups, respectively. In addition, it
was indicated that the chance of developing PEP in the control
group was higher than that of the epinephrine group; however,
the observed difference was not statistically significant.

Hatami et al. figured out that out of 68 patients in the
indomethacin group, six patients developed pancreatitis.
However, only 1 (1.66%) patient developed pancreatitis in
the epinephrine group. In addition, they revealed that the
administration of epinephrine alone and the combination of
epinephrine with indomethacin significantly reduced the risk of
PEP.! The mentioned study was in line with our study as both
studies reported the effectiveness of epinephrine on reducing
the incidence of this complication, although the findings of
our study were not significant.

In contrast, Kamal et al. indicated that there was no difference
in the incidence and severity of PEP among high-risk patients
receiving rectal indomethacin alone as compared with patients
receiving the combination of rectal indomethacin and topical
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epinephrine spray. Therefore, the use of topical epinephrine
cannot be recommended to prevent PEP.['”]

The procedure of ERCP may lead to the systemic or local
inflammatory response that is a precursor of PEP.[ In addition,
Phospholipases A2 (PLA2) plays a crucial role in causing this
inflammatory response.?® The mechanisms of NSAIDs in
preventing PEP have been shown to involve the suppression
of exogenous molecular pathways that aid in the synthesis
of prostaglandins, PLA2, and the attachment of neutrophils
to endothelial cells.”®) Indomethacin as an important PLA2
inhibitor has been studied in several previous studies due to
its key role in preventing PEP.['>-2!]

According to the observations of Matsushita et al., PEP was
developed in 1.1% of cases in the control group while no PEP
occurred in the epinephrine group, although the mentioned
results were not statistically significant.” One of the vital roles
of epinephrine is its ability to reduce edema and PD obstruction,
which is associated with the pathogenesis and progression of
PEP.H In another study, Xu et al. reported a PEP incidence
of 6.45% and 1.95% in the control and epinephrine groups,
respectively.!"™] Therefore, it seems that the use of epinephrine
as a promising method can reduce the incidence of PEP.

In addition, the results of the present study showed that the
chance of developing PEP was lower and higher in patients
with older age and biliary sludge, respectively. However, other
factors such as the need for precut sphincterotomy, the balloon
dilation of the sphincter of Oddi, incidence postcannulation
bleeding, and the number of accidental PD cannulation
had nonsignificant relationship with the incidence of this
complication. In contrast, females were slightly more likely
to develop this complication than males.

In this regard, Kamal ef al. reported that females under 50 years
of age and difficult cannulations were the most common risk
factors for PEP.I'”! Another study reported that sex and age
as well as amylase and lipase before ERCP were the risk
factors for PEP while the procedure including PD dilation, PD
cannulation, and difficult cannulation did not play a significant
role in the incidence of this complication.[®

The results of the study by Xu ef al. also showed that female
gender, bile duct diameter of <10 mm, history of cholangitis,
body mass index of 24 kg/m?, and high triglycerides may be
the risk factors for PEP.I']

Regarding stents, it has been mentioned that this operation has
limited generalizability due to the technical problem in placing
pancreatic stents, which has made it a lower-than-optimal
prevention strategy. Repeated attempts to reach the pancreas
for placing the stent increased the risk of PEP (especially in
cases where stent placement is unsuccessful).”””’ However, in
our study, patients with pancreatic stent placement were not
included in the study due to increased study accuracy.

It should be noted that the patients studied in this study were
all from a single center and underwent endoscopy by a single
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operator using a single device, which could be regarded as
the strength of the present study as some controllable factors
were controlled. However, the nonevaluation of the control,
epinephrine alone, and the combination of epinephrine and
indomethacin groups were one of the limitations of the present
study. In addition, the sample size was small. Therefore, it is
essential to conduct more studies with larger sample sizes to
achieve more reliable and generalizable results.

ConcLusioN

According to the results of the present study, the incidence
of PEP in the epinephrine group was lower than that of
the control group, although the mentioned finding was not
statistically significant. In addition, the chance of developing
this complication was lower and higher in patients with older
age and biliary sludge, respectively.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. ASGE Training Committee; Jorgensen J, Kubiliun N, Law JK,
Al-Haddad MA, Bingener-Casey J, et al. Endoscopic Retrograde
Cholangiopancreatography (ERCP): Core curriculum. Gastrointest
Endosc 2016;83:279-89.

2. Georgieva SD. Actual role of ERCP in a diagnostic and therapeutically
algorithm in a in some biliary tract disease. Varna Med Forum
2017;6:34-9.

3. Tryliskyy Y, Bryce GJ. Post-ERCP pancreatitis: Pathophysiology, early
identification and risk stratification. Adv Clin Exp Med 2018;27:149-54.

4. Alcivar-Leon M, Nieto-Orellana I, Jara-Alba ML, Marriott-Diaz E,
Serrano-Suarez A, Garzon-Cercado N, et al. Risk factors for
ERCP-related complications: A prospective multicenter study in
Guayaquil, Ecuador: 2742. Official J] Am College of Gastroenterol
2017;112:S1486.

5. Zhou W, Li Y, Zhang Q, Li X, Meng W, Zhang L, et al. Risk factors
for postendoscopic retrograde cholangiopancreatography pancreatitis:
A retrospective analysis of 7,168 cases. Pancreatology 2011;11:399-405.

6. Hatami B, Kashfi SM, Abbasinazari M, Nazemalhosseini Mojarad E,
Pourhoseingholi MA, Zali MR, et al. Epinephrine in the prevention
of post-endoscopic retrograde cholangiopancreatography pancreatitis:
A preliminary study. Case Rep Gastroenterol 2018;12:125-36.

7. Matsushita M, Takakuwa H, Shimeno N, Uchida K, Nishio A,
Okazaki K. Epinephrine sprayed on the papilla for prevention of
post-ERCP pancreatitis. J Gastroenterol 2009;44:71-5.

8. Beltz S, Sarkar A, Loren DE, Andrel J, Kowalski T, Siddiqui AA. Risk
stratification for the development of post-ERCP pancreatitis by sphincter
of Oddi dysfunction classification. South Med J 2013;106:298-302.

9. Sotoudehmanesh R, Khatibian M, Kolahdoozan S, Ainechi S,
Malboosbaf R, Nouraie M. Indomethacin may reduce the incidence
and severity of acute pancreatitis after ERCP. Am J Gastroenterol
2007;102:978-83.

10. Khoshbaten M, Khorram H, Madad L, Ehsani Ardakani MJ, Farzin H,
Zali MR. Role of diclofenac in reducing post-endoscopic retrograde
cholangiopancreatography pancreatitis. J Gastroenterol Hepatol
2008;23:e11-6.

11. Yoo KS, Huh KR, Kim YJ, Kim KO, Park CH, Hahn T, e al
Nafamostat mesilate for prevention of post-endoscopic retrograde
cholangiopancreatography pancreatitis: A prospective, randomized,
double-blind, controlled trial. Pancreas 2011;40:181-6.



20.

21.

Karami, et al.: The effectiveness of epinephrine spray on the papillae in preventing pancreatitis after ERCP

. Yoo YW, Cha SW, Kim A, Na SY, Lee YW, Kim SH, et al. The

use of gabexate mesylate and ulinastatin for the prevention of
post-endoscopic retrograde cholangiopancreatography pancreatitis. Gut
Liver 2012;6:256-61.

. Prat F, Amaris J, Ducot B, Bocquentin M, Fritsch J, Choury AD, et al.

Nifedipine for prevention of post-ERCP pancreatitis: A prospective,
double-blind randomized study. Gastrointest Endosc 2002;56:202-8.

. Schwartz JJ, Lew RJ, Ahmad NA, Shah JN, Ginsberg GG, Kochman ML,

et al. The effect of lidocaine sprayed on the major duodenal papilla
on the frequency of post-ERCP pancreatitis. Gastrointest Endosc
2004;59:179-84.

. Xu LH, Qian JB, Gu LG, Qiu JW, Ge ZM, Lu F, et al. Prevention of

post-endoscopic  retrograde cholangiopancreatography pancreatitis
by epinephrine sprayed on the papilla. J Gastroenterol Hepatol
2011;26:1139-44.

. Zhang H, Cho J, Buxbaum J. Update on the prevention of post-ERCP

pancreatitis. Curr Treat Options Gastroenterol 2018;16:428-40.

. Kamal A, Akshintala VS, Talukdar R, Goenka MK, Kochhar R,

Lakhtakia S, et al. A Randomized trial of topical epinephrine and
rectal indomethacin for preventing post-endoscopic retrograde
cholangiopancreatography pancreatitis in high-risk patients. Am J
Gastroenterol 2019;114:339-47.

. Ohashi A, Tamada K, Tomiyama T, Wada S, Higashizawa T, Gotoh Y,

et al. Epinephrine irrigation for the prevention of pancreatic damage
after endoscopic balloon sphincteroplasty. J Gastroenterol Hepatol
2001;16:568-71.

. Shi N, Deng L, Altaf K, Huang W, Xue P, Xia Q. Rectal indomethacin

for the prevention of post-ERCP pancreatitis: A meta-analysis of
randomized controlled trials. Turk J Gastroenterol 2015;26:236-40.
Inamdar S, Han D, Passi M, Sejpal DV, Trindade AJ. Rectal indomethacin
is protective against post-ERCP pancreatitis in high-risk patients but
not average-risk patients: A systematic review and meta-analysis.
Gastrointest Endosc 2017;85:67-75.

Puig I, Calvet X, Baylina M, Isava A, Sort P, Llaé J, et al. How and

22.

23.

24.

25.

26.

27.

28.

29.

when should NSAIDs be used for preventing post-ERCP pancreatitis? A
systematic review and meta-analysis. PLoS One 2014;9:¢92922.
Dobronte Z, Szepes Z, Izbéki F, Gervain J, Lakatos L, Pécsi G, et al.
Is rectal indomethacin effective in preventing of post-endoscopic
retrograde  cholangiopancreatography  pancreatitis? ~ World J
Gastroenterol 2014;20:10151-7.

Dobronte Z, Toldy E, Mark L, Sarang K, Lakner L. Effects of rectal
indomethacin in the prevention of post-ERCP acute pancreatitis. Orv
Hetil 2012;153:990-6.

van Ooijen B, Ouwendijk RJ, Kort WIJ, Zijlstra FJ, Vincent JE,
Wilson JH, et al. Raised plasma thromboxane B2 levels in experimental
acute necrotizing pancreatitis in rats. The effects of flunarizine,
dazoxiben, and indomethacin. Scand J Gastroenterol 1988;23:188-92.
Elmunzer BJ, Higgins PD, Saini SD, Scheiman JM, Parker RA, Chak A,
et al. Does rectal indomethacin eliminate the need for prophylactic
pancreatic stent placement in patients undergoing high-risk ERCP? Post
hoc efficacy and cost-benefit analyses using prospective clinical trial
data. Am J Gastroenterol 2013;108:410-5.

Katsinelos P, Fasoulas K, Paroutoglou G, Chatzimavroudis G, Beltsis A,
Terzoudis S, et al. Combination of diclofenac plus somatostatin in the
prevention of post-ERCP pancreatitis: A randomized, double-blind,
placebo-controlled trial. Endoscopy 2012;44:53-9.

Sotoudehmanesh R, Eloubeidi MA, Asgari AA, Farsinejad M,
Khatibian M. A randomized trial of rectal indomethacin and sublingual
nitrates to prevent post-ERCP pancreatitis. Am J Gastroenterol
2014;109:903-9.

Gross V, Leser HG, Heinisch A, Schélmerich J. Inflammatory
mediators and cytokines — New aspects of the pathophysiology and
assessment of severity of acute pancreatitis? Hepatogastroenterology
1993;40:522-30.

Choksi NS, Fogel EL, Cote GA, Romagnuolo J, Elta GH, Scheiman JM,
et al. The risk of post-ERCP pancreatitis and the protective effect of
rectal indomethacin in cases of attempted but unsuccessful prophylactic
pancreatic stent placement. Gastrointest Endosc 2015;81:150-5.

Advanced Biomedical Research | 2023



