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Post-endoscopic retrograde cholangiopancreatography 
(ERCP) pancreatitis (PEP) is a serious adverse event of 
ERCP. The incidence of PEP is high: 3.8–15.1% (1-3). 
Various factors can complicate the development of PEP, 
such as impaired pancreatic fluid outflow, elevated pressure 
in the pancreatic duct, and damage to the pancreatic duct 
caused by ERCP. Consequently, the pancreatic acinar cells 
are impaired; also, trypsin activation and hypercytokinemia 
are triggered (4). Guidelines of the American Society for 
Gastrointestinal Endoscopy (ASGE) and the European 
Society for Gastrointestinal Endoscopy (ESGE) state 
that young age, female gender, and suspected sphincter of 
Oddi dysfunction (SOD) are all definite “patient-related 
risk factors” for PEP (5,6). By contrast, along with pre-
cut sphincterotomy, pancreatic injection and difficult 
cannulation are specifically identified in the guidelines 
as “procedure-related risk factors” for PEP (5,6). Many 
investigations and reports have indicated various measures 
to avoid PEP. They include pancreatic duct stenting 
after ERCP (7), and administration of nonionic iodide 
radiographic contrast medium (8), nonsteroidal anti-
inflammatory drugs (NSAIDs) (9-11), and NSAIDs with 
nitrates (12). Among these, the administration of NSAIDs 
has received wide attention. Several randomized controlled 
trials (RCTs) and meta-analyses have assessed the use of 
NSAIDs with rectal dosage of 50–100 mg. Actually, NSAIDs 
reportedly play an important role in the development of 
acute pancreatitis (13,14) while serving as potent inhibitors 
of neutrophil endothelial interactions, cyclooxygenase, and 

phospholipase A2. Rectal administration of indomethacin 
according to ESGE guidelines, immediately before and 
after ERCP, can prevent PEP from developing in patients 
without contraindication (5).

One report (9) described a controlled RCT that included 
comparison of the effects of 100 mg of rectal indomethacin 
used to treat 82 patients at high risk for PEP and the effects 
of 2.6 g suppository of glycerin used to treat an 84-patient 
placebo group at high risk for PEP without pancreatic stent 
placement. The PEP incidence rate was 20.2% (17/84) in 
the placebo group (P=0.01), but only 4.9% (4/82) in the 
rectal indomethacin group (9). One study was a double-blind, 
randomized, placebo-controlled RCT executed at multiple 
centers to assess rectal indomethacin effects on 602 patients 
who were at high risk for PEP. The rate of PEP incidence 
was 16.9% for the placebo patients (P=0.005) but was only 
9.2% for the patients who received indomethacin (10).  
These trials’ results indicate that rectal indomethacin might 
decrease PEP incidence in patients at high risk for PEP. 
Furthermore, Serrano et al. (15) reported results of a meta-
analysis of 21 RCTs, indicating lower risk of PEP in an 
NSAID group [risk difference (RD): −0.05; 95% confidence 
interval (CI): −0.07 to −0.03; number needed to treat 
(NNT), 20; P<0.05].

Reports of the literature have also described optimal 
timing of rectal administration of NSAIDs. One study 
examined preprocedural administration of 100 mg rectal 
indomethacin to 1,297 patients (preprocedural group) to 
prevent PEP. Those results were compared to those obtained 
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from post-procedural administration of 100 mg rectal 
indomethacin to 1,303 patients of a post-procedural group 
who were at high risk. The preprocedural group rate of PEP 
incidence was 4%; that of the post-procedural group was 
8% in (P<0.0001). This study demonstrated the benefit of 
administering rectal indomethacin before ERCP to prevent 
PEP (11). As presented above, earlier reports have described 
that rectal indomethacin 100 mg can reduce the incidence 
of PEP in patients at high risk. Moreover, several reports 
have described studies that have found the optimal dose 
of rectal administration of diclofenac. No difference was 
found in the incidence of PEP between patients who were 
administered 25 and 50 mg rectal diclofenac (9% vs. 0%, 
respectively; not significant, P=0.101) (16). After Yoshihara 
et al. compared doses of 50 and 25 mg rectal diclofenac to 
prevent PEP, they reported that the incidence of PEP in 
the 50 mg group was significantly lower than that in the 
25 mg group (15% vs. 33%, respectively; P=0.018) (17).  
As those results imply, the optimal dose remains unclear.

In 2020, Fogel et al. (18) reported no advantage derived 
from increasing rectal indomethacin to 200 mg compared 
to the standard 100 mg regimen for patients at high risk 
for PEP. In all, 1,037 patients at high risk for PEP were 
included in the study. They were assigned randomly to 
receive indomethacin of a standard dose (100 mg, n=515) 
or indomethacin of a high dose (200 mg, n=522). Results 
revealed PEP in 141 (14%) of 1,037 patients. Results also 
showed that, of 515 patients, 76 (15%) had PEP in the 
standard-dose indomethacin group. Of 522 patients, 65 
(12%) had PEP in the high-dose indomethacin group [risk 
ratio (RR) 1.19, 95% CI: 0.87–1.61; P=0.32]. No significant 
difference was found between the two groups in PEP, but 
severe adverse events of kidney injury and transient ischemic 
attack occurred in the high-dose indomethacin group only. 
Based on results of this study, we infer that escalation to 
the high-dose of rectal indomethacin confers no advantage 
over the standard 100 mg regimen. Moreover, we infer 
that current practices should be continued unchanged. 
Further studies must be undertaken to elucidate the 
pharmacokinetics of rectal NSAIDs such as indomethacin 
and diclofenac and to ascertain the optimal timing of their 
administration to prevent PEP.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 
by the editorial office, Digestive Medicine Research. The 
article did not undergo external peer review.

Conflicts of Interest: Both authors have completed the 
ICMJE uniform disclosure from (available at http://dx.doi.
org/10.21037/dmr-20-80). The authors have no conflicts of 
interests to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Cheng CL, Sherman S, Watkins JL, et al. Risk factors for 
post-ERCP pancreatitis: a prospective multicenter study. 
Am J Gastroenterol 2006;101:139-47.

2.	 Freeman ML, DiSario JA, Nelson DB, et al. Risk factors 
for post-ERCP pancreatitis: a prospective, multicenter 
study. Gastrointest Endosc 2001;54:425-34.

3.	 Testoni PA, Mariani A, Giussani A, et al. Risk factors for 
post-ERCP pancreatitis in high- and low-volume centers 
and among expert and non-expert operators: a prospective 
multicenter study. Am J Gastroenterol 2010;105:1753-61.

4.	 Akashi R, Kiyozumi T, Tanaka T, et al. Mechanism 
of pancreatitis caused by ERCP. Gastrointest Endosc 
2002;55:50-4. 

5.	 Dumonceau JM, Andriulli A, Elmunzer BJ, et al. 
Prophylaxis of post-ERCP pancreatitis: European Society 
of Gastrointestinal Endoscopy (ESGE) Guideline - 
updated June 2014. Endoscopy 2014;46:799-815.

6.	 ASGE Standards of Practice Committee, Anderson MA, 
Fisher L, et al. Complications of ERCP. Gastrointest 

http://dx.doi.org/10.21037/dmr-20-80
http://dx.doi.org/10.21037/dmr-20-80
https://creativecommons.org/licenses/by-nc-nd/4.0/


Digestive Medicine Research, 2020 Page 3 of 3

© Digestive Medicine Research. All rights reserved. Dig Med Res 2020;3:86 | http://dx.doi.org/10.21037/dmr-20-80

Endosc 2012;75:467-73.
7.	 Sofuni A, Maguchi H, Mukai T, et al. Endoscopic 

pancreatic duct stents reduce the incidence of post-
endoscopic retrograde cholangiopancreatography 
pancreatitis in high-risk patients. Clin Gastroenterol 
Hepatol 2011;9:851-8; quiz e110.

8.	 Nagashima K, Ijima M, Kimura K, et al. Does the 
Use of Low Osmolality Contrast Medium Reduce 
the Frequency of Post-Endoscopic Retrograde 
Cholangiopancreatography Pancreatitis: A Comparative 
Study between Use of Low and High Osmolality Contrast 
Media. Digestion. 2019. doi:10.1159/000504702. 

9.	 Andrade-Dávila VF, Chávez-Tostado M, Dávalos-Cobián 
C, et al. Rectal indomethacin versus placebo to reduce 
the incidence of pancreatitis after endoscopic retrograde 
cholangiopancreatography: results of a controlled clinical 
trial. BMC Gastroenterol 2015;15:85.

10.	 Elmunzer BJ, Scheiman JM, Lehman GA, et al. A 
randomized trial of rectal indomethacin to prevent post-
ERCP pancreatitis. N Engl J Med 2012;366:1414-22.

11.	 Luo H, Zhao L, Leung J, et al. Routine pre-procedural 
rectal indometacin versus selective post-procedural rectal 
indometacin to prevent pancreatitis in patients undergoing 
endoscopic retrograde cholangiopancreatography: a 
multicentre, single-blinded, randomised controlled trial. 
Lancet 2016;387:2293-301.

12.	 Tomoda T, Kato H, Ueki T, et al. Combination of 
Diclofenac and Sublingual Nitrates Is Superior to 

Diclofenac Alone in Preventing Pancreatitis After 
Endoscopic Retrograde Cholangiopancreatography. 
Gastroenterology 2019;156:1753-1760.e1.

13.	 Gross V, Leser HG, Heinisch A, et al. Inflammatory 
mediators and cytokines--new aspects of the 
pathophysiology and assessment of severity of acute 
pancreatitis? Hepatogastroenterology 1993;40:522-30.

14.	 Mäkelä A, Kuusi T, Schröder T. Inhibition of serum 
phospholipase-A2 in acute pancreatitis by pharmacological 
agents in vitro. Scand J Clin Lab Invest. 1997;57:401-7.

15.	 Serrano JPR, de Moura DTH, Bernardo WM, et al. 
Nonsteroidal anti-inflammatory drugs versus placebo for 
post-endoscopic retrograde cholangiopancreatography 
pancreatitis: a systematic review and meta-analysis. Endosc 
Int Open 2019;7:E477-E486. 

16.	 Otsuka T, Kawazoe S, Nakashita S, et al. Low-dose rectal 
diclofenac for prevention of post-endoscopic retrograde 
cholangiopancreatography pancreatitis: a randomized 
controlled trial. J Gastroenterol 2012;47:912-7. 

17.	 Yoshihara T, Horimoto M, Kitamura T, et al. 25 mg versus 
50 mg dose of rectal diclofenac for prevention of post-
ERCP pancreatitis in Japanese patients: a retrospective 
study. BMJ Open 2015;5:e006950. 

18.	 Fogel EL, Lehman GA, Tarnasky P, et al. Rectal 
indometacin dose escalation for prevention of pancreatitis 
after endoscopic retrograde cholangiopancreatography in 
high-risk patients: a double-blind, randomised controlled 
trial. Lancet Gastroenterol Hepatol 2020;5:132-41.

doi: 10.21037/dmr-20-80
Cite this article as: Yamamiya A, Irisawa A. Usefulness of post-
endoscopic retrograde cholangiopancreatography pancreatitis 
prevention by high dose rectal indomethacin. Dig Med Res 
2020;3:86.


