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Abstract

Background: Post- ERCP pancreatitis (PEP) is one of the most serious complications of endoscopic retrograde
cholangiopancreatography (ERCP). The ability to predict which patients are at risk of developing PEP is essential for
determining the suitability of same-day discharge. The aim of this study was to assess the prevalence of PEP and the
factors responsible for developing PEP.

Methods: All patients who underwent first time ERCP at a tertiary care hospital for a period of 12 months were included.
A total of 135 patients were enrolled after obtaining informed written consent. A structured questionnaire was used for
data collection and details regarding patient’s demographics, biochemical analysis, ERCP procedure and presence of
PEP were recorded. Risk factors were determined using univariate and multivariate logistic models. Ethical measures
were taken in accordance with the current Declaration of Helsinki.

Results: The mean age of study population was 55.32+13.16 (SD) years and there were 71 (52.6%) female patients. Out
of 135 patients 23 (17%) developed PEP, of which 11.1%, 4.5% and 1.5% had mild, moderate and severe PEP
respectively. Longer cannulation time [OR:2.37, 95% CI (1.20-5.70), p=.002], longer procedure time [OR:2.20, 95% CI
(1.71-3.05), p=.005] and higher 2 hours post-ERCP serum amylase [OR:1.94, 95% CI (1.12-1.99), p=.048] were
independent risk factors for post- ERCP pancreatitis (PEP).

Conclusion: Our study finding has suggested that procedure related factors like cannulation time and procedure time
are crucial risk factors in developing PEP and predictors such serum amylase level can aid clinicians in early detection
of PEP.
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1. Introduction

Endoscopic retrograde cholangiopancreatography (ERCP) is a typically employed for treating various pancreatobiliary
conditions and disorders. While ERCP is widely recognized as a safe and effective procedure, one of the most concerning
complications associated with it is post-ERCP pancreatitis (PEP). PEP refers to the inflammation of pancreas that is
associated with a significant increase in serum amylase (usually three times the normal limit) and/or increase in lipase
level within 24 hours after the ERCP procedure. The symptoms are usually severe enough to require hospital admission
for further management [1]. PEP has been reported as the most consistent complication of ERCP with an incidence of
about 3% to 15% depending on the patient’s health condition [2-4]. Although the majority of PEP cases exhibit mild or
moderate symptoms, around 10% of affected patients experience severe pancreatitis, which carries a mortality rate of
approximately 3%, attributed to pancreatitis-related causes [2].

In the recent times, numerous risk factors associated with PEP have been recognized. Patient-related risk factors such
as being female, younger age, having history of previous pancreatitis, having a non-dilated common bile duct or
sphincter Oddi dysfunction were reported to increase the incidence of PEP. Additionally, procedural factors such as
cannulation of the papilla, injection of contrast agent into the pancreatic duct during ERCP are critical steps that cause
PEP [5-7]. Typically, during ERCP, mechanical trauma to the papilla can result in edema or spasm of the sphincter of
0ddi. This can lead to a constriction of the pancreatic juice outlet, raising the pressure within the pancreas. As a result,
pancreatic secretions are pushed into the neighboring pancreatic tissue, initiating autodigestion, which is a crucial
occurrence in the onset of acute pancreatitis [7, 8]. Additionally, the cannulation of the pancreatic duct has the potential
to harm the epithelial lining [9]. Apart from mechanical and hydrostatic harm, other factors such as biochemical,
enzymatic, allergic, and thermal factors, can contribute to the increased probability of Post-ERCP Pancreatitis (PEP) in
individuals undergoing ERCP [10].

In resource-limited countries like Bangladesh, the use of ERCP is restricted due to high costs, and complications such as
acute pancreatitis contribute to increased expenses and patient suffering [11]. Early detection of post-ERCP pancreatitis
is crucial for minimizing risks and costs, coordinating timely admissions and appropriate supportive therapies for high-
risk patients, and ensuring safe discharge of patients. In Bangladesh, there is a lack of studies on the incidence of PEP
and the risk factors associated with PEP. Therefore, this study aimed to evaluate the incidence of PEP and identify the
risk factors for PEP in a tertiary care hospital.

2. Material and methods

All patients who underwent first time ERCP at the Department of Gastroenterology, BIRDEM (Bangladesh Institute of
Research and Rehabilitation in Diabetes, Endocrine and Metabolic Disorders) General Hospital, Dhaka, Bangladesh
during the study period (12 months) were enrolled in the study. First time ERCP was performed in 135 patients. Apart
from demographic information, the patient's clinical presentation, indication of ERCP, type of ERCP procedure,
incidence of PEP and procedure-related factors such as duration of procedure, cannulation time, trainee (fellow)
participation was documented.

PEP was diagnosed if there was presence of abdominal pain and elevation of serum amylase level of more than three
times of upper limit of normal level measured at 24 hours after endoscopic procedure. Duration of hospitalization was
used for the classification of the PEP severity; mild and moderate PEP was defined as hospital stay of 2-3 days and 4-
10 days respectively and severe PEP was defined as hospitalization of more than 10 days. In this study cannulation time
was defined as the duration starting from identification of papilla to successful biliary cannulation. Difficult cannulation
was defined as situation where the endoscopists use repeated attempts or requiring more than 5 minutes to do
cannulation technique. The study excluded individuals with a prior history of sphincterotomy or ERCP, a history of acute
pancreatitis, and those who had undergone Billroth II gastrectomy.

All ERCP procedures were conducted in accordance with the standard guidelines and were performed by the team led
by a gastroenterologist. During the procedure, cannulation was attempted using a wire papillotome and guide wire
through a duodenoscope (specifically, the Fujinon Fujifilm electronic video endoscopy system, Light source XL 4450,
Processor VP 3500 HD). To measure the duration of cannulation and the overall procedure time, a stopwatch was
employed. Following the ERCP, patients were monitored in the endoscopy recovery unit. Serum amylase levels were
measured three times: prior to the ERCP, at 2 hours post-ERCP, and 24 hours post-ERCP. Additionally, other procedure-
related variables were evaluated and documented, including the type of procedure, pancreatic duct injection with
contrast, needle papillotomy/precut access, and post-ERCP pain. If a patient experienced abdominal pain during the
observation period, they were kept in the hospital to exclude procedural complications such as pancreatitis or
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perforation. The decision to prolong hospitalization was made at the discretion of the endoscopist and clinical service.
Patients who met the operational definition of post-ERCP pancreatitis (PEP) were identified. No patients received rectal
NSAIDs as prophylaxis for PEP during this period.

All necessary information was recorded in a structured questionnaire. Statistical analyses were performed using IBM
SPSS Statistics 25 (SPSS Inc., Chicago, Illinois, USA). Descriptive data were represented as means, standard deviations,
medians, interquartile range, frequencies and percentages according to skewedness of data. For comparison of
variables, Man-Whitney-U test and Chi-square test was done. Univariate and multivariate logistic regression analysis
was performed to identify predictors/risk factors of PEP and p-value of <0.05 were considered to be statistically
significant.

The study was approved by the Ethical Review Committee. Informed written consent was acquired from all study
patients. The authors affirm no human subjects were harmed and the procedures adhered to the ethical standards and
regulations established by the Helsinki Declaration of the World Medical Association.

3. Results

3.1. Patient-related characteristics

Mean age of the studied patients was 55.32+13.16 (SD) years with a majority in 51-70 years (54.3%). Among them
female patients were 52.6% (n=71) and male patients were 47.4% (n=64). About 60% of the respondents had serum
bilirubin level > 2mg/dl preoperatively. Mean pre-operative level of serum amylase and serum lipase were 61.51+19.78
(SD) IU/L and 34.65+13.78 (SD) IU/L respectively (table-1).

Table 1 Baseline characteristics of the study respondents (n=135)

n %
Age (years) (n=127)
<30 years 06 4.7
31-50 years 41 32.3
51-70 years 69 54.3
>70 years 11 8.7
Mean (+ SD) 55.3+13.2
Gender
Male 64 47.4
Female 71 52.6
Pre-ERCP serum bilirubin
<2 mg/dl 54 40
>2mg/dl 81 60
Pre-ERCP serum amylase (IU/L),mean*SD | 61.5+19.8
Pre-ERCP serum lipase (IU/L), mean+SD 34.6%13.8

3.2. ERCP-related characteristics

The most common indications for ERCP were Choledocholithiasis (50.4%) followed by malignant biliary obstruction
(25.9%), and other conditions such as biliary stricture, papillary stenosis, suspected bile duct injury during laparoscopic
cholecystectomy, and dilated common bile duct (23.7%). Majority of the patients underwent ESE type of ERCP
procedure (43%). Approximately 54.8% of the patients underwent needle papillotomy/precut access and pancreatic
duct injection with contrast was used in 20% of the cases. Trainees (fellows) participated in 15.6% of the procedures.
Mean cannulation time was 5.10£4.92 (SD) minutes which represented a moderate difficulty in achieving cannulation
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(range:5-10 mins). The mean procedure time was 18.56+11.55 (SD) minutes. Mean serum amylase was 172.34+336.35
(SD) IU/L at 2 hours and 227.16+444.22 (SD) IU/L at 24 hours following ERCP (table-2).

Table 2 Variables related to ERCP among the respondents (n=135)

n %
Indications of ERCP
Choledocholithiasis 68 50.4
Malignant biliary obstruction 35 259
Others 32 23.7
Type of ERCP procedure
EBS 50 37
EMS 2 1.5
EST 23 17
ESE 58 43
Diagnostic 2 1.5
Needle papillotomy/precut access 74 54.8
Pancreatic duct injection with contrast 27 20
Trainee(fellow) participation 21 15.6
Mean+SD
2hours post-ERCP serum amylase (IU/L) 172.3+336.3
24 hours post-ERCP serum amylase (IU/L) | 227.2+444.2
Cannulation time (minute) 5.10+4.92
Procedure time (minute) 18.6x11.5

Abbreviations ERCP: Endoscopic Retrograde Cholangiopancreatography; EBS: Endoscopic Biliary Stent; EMS: Endoscopic metallic stent; EST:
Endoscopic sphincterotomy; ESE: Endoscopic stone extraction

3.3. Incidence and risk-factors of PEP

Post ERCP pancreatitis (PEP)

17%(n=23)

83%(n=112)

= Absent = Present

Figure 1 Frequency of post ERCP pancreatitis (PEP) among the study participants (n=135)

225



World Journal of Biology Pharmacy and Health Sciences, 2025, 22(03), 222-229

PEP occurred in 17% (23/135) of all the patients, of which 11.1%, 4.5% and 1.5% had mild moderate and severe PEP
respectively (figure-1).

Univariate analysis found needle papillotomy/Precut access [OR:3.16, 95% CI (2.01-5.47), p<.001], pancreatic duct
injection with contrast [OR:3.62, 95% CI (1.49-5.49), p<.001], longer cannulation time [OR: 1.27, 95% CI (1.15-1.41),
p<.001], longer procedure time [OR: 1.05, 95% CI (1.01-1.09), p=.008] and higher 2 hours post-ERCP serum amylase
[OR:1.01, 95% CI (1.01-1.02), p<.001] were significantly associated with PEP. Multivariate analysis found longer
cannulation time [OR:2.37, 95% CI (1.20-5.70), p=.002], longer procedure time [OR:2.20, 95% CI (1.71-3.05), p=.005]
and higher 2 hours post-ERCP serum amylase [OR:1.94, 95% CI (1.12-1.99), p=.048] were independent risk factors for
post- ERCP pancreatitis (PEP) (table-3).

Table 3 Univariate and multivariate analysis of predictors of PEP in the study subjects (n=135)

Predictors Univariate analysis Multivariate analysis
OR (95%CI) p value* | OR (95%CI) p value*
Age (<55 years) 1.18(0.48-2.90) | .720 - -
Female gender 1.50(0.60-3.75) | .385 - -
Bilirubin (<2mg/dl) 0.68(0.28-1.68) | .402 - -
Needle papillotomy/Precut access 3.16(2.01-5.47) | <.001 1.84(0.50-1.41) | .508
Pancreatic duct injection with contrast 3.62(1.48-5.49) | <.001 2.37(0.97-3.63) | .921
Trainee (fellow) participation 2.28(0.78-6.71) | .612 - -
Cannulation time (26.30 min) 1.27(1.15-1.41) | <.001 2.37(1.19-5.70) | .002
Procedure time 1.05(1.01-1.09) | .008 2.20(1.71-3.05) | .005
2 hours post-ERCP serum amylase (2128 IU/L) | 1.01(1.01-1.02) | <.001 1.94(1.12-1.99) | .048

4., Discussion

The incidence of pancreatitis post-ERCP can vary from 1% to 30% [12, 13] and our study have reported an incidence of
17%. The development of Post-ERCP Pancreatitis (PEP) is impacted by various factors such as the selection of patients,
variations in defining PEP and its grading system, disparities in data collection approaches, the incorporation of
diagnostic ERCP in the research, and differences in the expertise levels among endoscopists. The precise mechanisms
underlying pancreatitis are not yet fully understood, although several theories have been proposed. The common factor
in these theories is the initiation of inflammatory pathways, infection and injuries during the procedure, which
eventually leading to PEP [14-16].

Studies have identified numerous factors that increase the risk of PEP. However, recent prospective studies and meta-
analyses have shown that certain characteristics, including younger age, female gender, prior PEP, serum bilirubin
levels, and recurrent pancreatitis, are noteworthy risk factors for PEP [17-20]. In our study, however, gender, age, and
serum bilirubin level did not emerge as significant risk factors for PEP (p>0.05), which aligns with the findings reported
in a study by Philip et al.[10]. Given that factors such as gender, age, and bilirubin level cannot be changed, it is crucial
to concentrate on reducing procedure-related risk factors and enhancing preventive strategies.

This study reported that the involvement of trainees was associated with a higher risk of post PEP. However, there is
inconsistent evidence regarding the impact of endoscopist’s experience and trainee participation on PEP risk [17].
Additionally, our study identified higher cannulation time, elevated serum amylase level and procedure time as
significant factors related to the risk of developing PEP. Difficult cannulation, characterized by more attempts or a longer
duration to successfully cannulate the bile duct, can lead to prolonged procedure time and trauma to the ampulla,
thereby increasing the risk of subsequent pancreatitis [14, 18, 21]. A recent prospective study suggested that
cannulation duration of more than 5 minutes may raise the risk of PEP compared to shorter-duration cannulation [22].
Observational studies have reported that post-ERCP serum amylase levels below 1.5 and 4 times the upper limit of
normal at 2 hours and 4 hours respectively after the procedure, are associated with a strong negative predictive value
for post-ERCP pancreatitis [6]. As a result, guidelines have recommended that if a patient is experiencing pain but is

226



World Journal of Biology Pharmacy and Health Sciences, 2025, 22(03), 222-229

planned for discharge on the same day as the procedure, testing serum amylase or lipase levels at 2-4 hours post-ERCP
and finding them below these cut-off values provides evidence for safe discharge to home. Despite our study site being
a tertiary referral hospital with a wide range of patients, the sample size we used was small, which might not fully
represent the entire population, therefore large-scale studies are still needed to better evaluate the incidence and the
risk factors associated with PEP.

5. Conclusion

To the best of our knowledge, this is one of the few studies conducted in Bangladesh that evaluated the risk factors
associated with PEP as well as the prevalence of PEP in patients who have underwent ERCP. Our study finding has
suggested that procedure related factors like cannulation time and procedure time are crucial risk factors in developing
PEP and predictors such serum amylase level can aid clinicians in early detection of PEP. PEP remains a significant
problem regardless of advances in understanding its mechanisms and risk factors, continual identification and close
monitoring of risk factors for PEP are crucial to improve patient selection and guide procedural techniques and
preventive measures.

Compliance with ethical standards

Acknowledgments

The authors would like to express their sincere gratitude to Pi Research & Development Center, Dhaka, Bangladesh
(www.pirdc.org) for their help in manuscript revision and editing.

Disclosure of conflict of interest

The authors certify that there is no conflict of interest with any financial organization regarding the material discussed
in the manuscript.

Statement of ethical approval

The study was approved by the Ethical Review Committee of BIRDEM General Hospital, Dhaka. Informed signed consent
was obtained from all eligible participant who agreed to participate. The authors declare no human subjects were
harmed and the procedures followed were in accordance with the ethical standards and regulations established by the
Helsinki Declaration of the World Medical Association.

Availability of data and materials

Patient-level data will be available on request from the corresponding author.

Statement of informed consent

Informed consent was obtained from all individual participants included in the study.

Funding

The authors have no support or funding to report.

Author contributions

All authors read and approved the final version of the manuscript:

Conceptualization: RA, MMS, TMB, SA, AW, SHM
Formal analysis: RA, MMS, SHM

Investigation: RA, MMS, AW, SHM
Methodology: RA, AW, SA

Resources: MMS, TMB, TC, SHM

Supervision: RA, TMB, SA

Writing: RA, MMS, AW, SHM

227



World Journal of Biology Pharmacy and Health Sciences, 2025, 22(03), 222-229

References

[1]

[2]

[5]

[6]

[7]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Cotton PB, Lehman G, Vennes ], Geenen JE, Russell RC, Meyers WC et al. Endoscopic sphincterotomy complications
and their management: an attempt at consensus. Gastrointest Endosc. 1991;37(3):383-393.doi: 10.1016/s0016-
5107(91)70740-2.

Andriulli A, Loperfido S, Napolitano G, Niro G, Valvano MR, Spirito F et al. Incidence Rates of Post-ERCP
Complications: A Systematic Survey of Prospective Studies. Am ] Gastroenterol. 2007;102(8):1781-1788. doi:
10.1111/j.1572-0241.2007.01279 x.

Kapral C, Miihlberger A, Wewalka F, Duller C, Knoflach P, Schreiber F. Quality assessment of endoscopic
retrograde cholangiopancreatography. Eur ] Gastroenterol Hepatol. 2012;24(12):1447-1454. doi:
10.1097/MEG.0b013e3283583c6f.

Kochar B, Akshintala VS, Afghani E, Elmunzer BJ, Kim K], Lennon AM et al. Incidence, severity, and mortality of
post-ERCP pancreatitis: a systematic review by using randomized, controlled trials. Gastrointest Endosc.
2015;81(1):143-149. doi: 10.1016/j.gie.2014.06.045.

Ribeiro IB, do Monte Junior ES, Neto AA, Proenca IM, de Moura DT, Minata MK et al. Pancreatitis after endoscopic
retrograde cholangiopancreatography: A narrative review. World ] Gastroenterol. 2021;27(20):2495-2506. doi:
10.3748/wijg.v27.i20.2495.

Thaker AM, Mosko ]D, Berzin TM. Post-endoscopic retrograde cholangiopancreatography pancreatitis.
Gastroenterol Rep. 2015;3(1):32-40. doi: 10.1093/gastro/gou083.

Szary NM, Al-Kawas FH. Complications of endoscopic retrograde cholangiopancreatography: How to avoid and
manage them. Gastroenterol Hepatol. 2013;9(8):496-504. https://pubmed.ncbi.nlm.nih.gov/24719597/

Lesina M, Wormann SM, Neuhofer P, Song L, Algiil H. Interleukin-6 in inflammatory and malignant diseases of the
pancreas. Semin Immunol. 2014;26(1):80-87. doi: 10.1016/j.smim.2014.01.002.

Bub H, Birner W, Riemann JF, Stolte M. Morphology of the Pancreatic Ductal Epithelium after Traumatization of
the Papilla of Vater or Endoscopic Retrograde Pancreatography with Various Contrast Media in Cats. Scand ]
Gastroenterol. 1983;18(5):581-592. doi: 10.3109/00365528309181642.

Phillip V, Schwab M, Haf D, Algil H. Identification of risk factors for post-endoscopic retrograde
cholangiopancreatography pancreatitis in a high volume center. PLoS One. 2017;12(5): e0177874. doi:
10.1371/journal.pone.0177874.

Donnellan F, Byrne MF. Prevention of Post-ERCP Pancreatitis. Gastroenterol Res Pract. 2012; 2012(1):796751.
doi: 10.1155/2012/796751.

Zhao ZH, Hu LH, Ren HB, Zhao A], Qian YY, Sun XT et al. Incidence and risk factors for post-ERCP pancreatitis in
chronic pancreatitis. Gastrointest Endosc. 2017;86(3):519-524. doi: 10.1016/j.gie.2016.12.020.

Sun HL, Han B, Zhai HP, Cheng XH, Ma K. Rectal NSAIDs for the prevention of post-ERCP pancreatitis: A meta-
analysis of randomized controlled trials. Surg. 2014;12(3):141-147. doi: 10.1016/j.surge.2013.10.010.

Guda NM, Freeman ML. Overview of ERCP Complications: Prevention and Management. In: ERCP and EUS. New
York, NY: Springer New York. 2015; PP 37-56.d0i:10.1007/978-1-4939-2320-5_3

Cheng CL, Sherman S, Watkins JL, Barnett ], Freeman M, Geenen ] et al. Risk Factors for Post-ERCP Pancreatitis:
A Prospective Multicenter Study. Am ] Gastroenterol. 2006;101(1):139-147. doi: 10.1111/j.1572-
0241.2006.00380.x.

Makela A, Kuusi T, Schroder T. Inhibition of serum phospholipase-A 2 in acute pancreatitis by pharmacological
agents in vitro. Scand | Clin Lab Invest. 1997;57(5):401-407. doi: 10.3109/00365519709084587.

Anderson MA, Fisher L, Jain R, Evans JA, Appalaneni V, Ben-Menachem T et al. Complications of ERCP.
Gastrointest Endosc. 2012;75(3):467-473. doi: 10.1016/j.gie.2011.07.010.

Masci E, Mariani A, Curioni S, Testoni PA. Risk Factors for Pancreatitis Following Endoscopic Retrograde
Cholangiopancreatography: A Meta-Analysis. Endoscopy. 2003;35(10):830-834. doi: 10.1055/5-2003-42614.

Wang P, Li ZS, Liu F, Ren X, Lu NH, Fan ZN et al. Risk Factors for ERCP-Related Complications: A Prospective
Multicenter Study. Am ] Gastroenterol. 2009;104(1):31-40. doi: 10.1038/ajg.2008.5.

228



[20]

[21]

[22]

World Journal of Biology Pharmacy and Health Sciences, 2025, 22(03), 222-229

Cotton PB, Garrow DA, Gallagher ], Romagnuolo ]. Risk factors for complications after ERCP: a multivariate
analysis of 11,497 procedures over 12 years. Gastrointest Endosc. 2009;70(1):80-88. doi:
10.1016/j.gie.2008.10.039.

Freeman ML, Nelson DB, Sherman S, Haber GB, Herman ME, Dorsher PJ. Complications of Endoscopic Biliary
Sphincterotomy. N Engl ] Med. 1996;335(13):909-919. doi: 10.1056/NEJM199609263351301.

Halttunen ], Meisner S, Aabakken L, Arnelo U, Gronroos ], Hauge T et al. Difficult cannulation as defined by a
prospective study of the Scandinavian Association for Digestive Endoscopy (SADE) in 907 ERCPs. Scand ]
Gastroenterol. 2014;49(6):752-758. doi: 10.3109/00365521.2014.894120.

229



