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Risk factors for pancreatitis following ERCP and development of
its risk prediction model
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Abstract Background and Aims: Post-endoscopic retrograde cholangiopancreatography (ERCP) pancreatitis
(PEP) is the most common complication and is associated with prolonged hospitalization and increased
healthcare burden. Although several risk factors have been identified, a simple and clinically applicable
prediction tool based on routine variables remains lacking. This study aimed to identify risk factors for

PEP and to develop a practical prediction model.
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Methods: A retrospective analysis was conducted on 537 patients who underwent ERCP between
January 2020 and June 2025. Patients were divided into PEP and non-PEP groups. Univariate and
multivariate logistic regression analyses were performed to identify independent risk factors. A

nomogram was constructed and evaluated using receiver operating characteristic (ROC) and calibration

Results: PEP occurred in 93 patients (17.3%). Multivariate analysis identified a history of hypertension
(OR=2.014), pancreatic duct opacification (OR=4.663), endoscopic papillary balloon dilation (OR=
2.459), and cannulation time >57 min (OR=3.530) as independent risk factors (all P<0.05). The
nomogram demonstrated good discrimination (AUC=0.750) and calibration (Hosmer-Lemeshow test, P=
0.793). Among patients undergoing endoscopic papillary balloon dilation, there was no significant

difference in the incidence of PEP between those with and without pancreatic duct stent placement

Conclusion: A history of hypertension, pancreatic duct opacification, endoscopic papillary balloon
dilation, and prolonged cannulation time are closely associated with the occurrence of PEP. The proposed

nomogram provides a simple and effective tool for individualized risk prediction and may assist in

2l

curves.

(P>0.05).

optimizing preventive strategies for ERCP patients.
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Figure 1 ROC curve of cannulation time for predicting
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Table 1 Comparison of data between the pancreatitis and non-pancreatitis groups [ (%)]
At JCPEP#(n=444) PEPZ1(n=93) P A5 i JGPEP41(n=444) PEP41(n=93) ¥ P
5 JHEAEY 5K (=8 mm)
E: 241(54.3) 45(48.4) S 318(71.6) 72(77.4)
1.072  0.300 1.300 0.254
i's 203(45.7) 48(51.6) = 126(28.4) 21(22.6)
AR (%) JRAE B
<60 145(32.7) 40(43.0) e 433(97.5) 81(87.1)
3.650 0.056 20.387 <0.001
>60 299(67.3) 53(57.0) = 11(2.5) 12(12.9)
A JER i 2 5 5 JRAEFELI DI A
x 439(98.9) 92(98.9) S 441(99.3) 92(98.9)
0.002  0.966 0.166 0.684
£ 5(1.1) 1(1.1) = 3(0.7) 1(1.1)
BH PRI s IER=EREANIRTIBIRIN
Jc 371(83.6) 83(89.2) & 443(99.8) 93(100.0)
1.904 0.168 210 0.647
e} 73(16.4) 10(10.8) = 1(0.2) 0(0.0)
W AR gt} 7E PSTIPIVN
g 413(93.0) 87(93.5) w 234(52.7) 32(34.4)
0.034  0.854 10.295  0.001
7 31(7.0) 6(6.5) P 210(47.3) 61(65.6)
RIS T+ IR L EREY RAR
Jc 412(92.8) 86(92.5) & 223(50.2) 26(28.0)
0.012 0914 15333 <0.001
H 32(7.2) 7(7.5) pis 221(49.8) 67(72.0)
L5 LSS
Jc 291(65.5) 49(52.7) ARBCE 376(84.7) 80(86.0)
5.468 0.019 0.107  0.743
7 153(34.5) 44(47.3) TCE 68(15.3) 13(14.0)
AREGRRE 5 JRAE
g 330(74.3) 72(77.4) ARHCE 431(97.1) 90(96.8)
0.391 0.532 0.024 0878
i 114(25.7) 21(22.6) HCE: 13(2.9) 3(3.2)
FARL ZUARE 2K
I 183(41.2) 43(46.2) & 438(98.6) 88(94.6)
0.795 0.373 6.209 0.013
el 261(58.8) 50(53.8) s 6(1.4) 5(5.4)
JiEE Ry ard + R ks E
Jc 326(73.4) 71(76.3) G 389(87.6) 83(89.2)
0.340 0.560 0.165 0.685
i 118(26.6) 22(23.7) H 55(12.4) 10(10.8)
R4S 2E 4 A I ] >57 min
o 397(89.4) 86(92.5) w 349(78.6) 46(49.5)
0.795 0.373 33.572 <0.001
&l 47(10.6) 7(7.5) & 95(21.4) 47(50.5)
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95% CI=1.867~11.643) . + — 48 FL Lk BREY K AR
(OR=2.459; 95% CI=1.468~4.118) . & i} A]>57 min
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Table 2 Univariate analysis of risk factors for post-ercp pancreatitis

S P OR(95% CI)

itk 0.301 0.79(0.505~1.235)
>60 % 0.057 1.556(0.986~2.455)
JEE 5 J w2 0.966 1.048(0.121~9.075)
PRI 0.171 1.633(0.809~3.297)
WA 0.854 1.088(0.441~2.688)
G B 0.914 0.954(0.408~2.233)
e I 5 0.020 1.708(1.708~2.683)
RAFEIIR s 0.532 1.184(0.697~2.014)
FARE 0.373 1.227(0.783~1.922)
AL, A7 0.560 0.856(0.508~1.444)
JRAEL £ 5 0.404 1.424(0.622~3.620)
JIH Sk 0.255 1.358(0.801~2.304)
[ W5 0.001 5.832(2.488~13.669)
TR EEAESLIINGIPIN 0.686 1.598(0.164~15.533)
T AR ELL IR 0.002 2.124(1.332~3.387)
AR TSR ER Y AR 0.001 2.600(1.594~4.243)
JIRE S B 0.743 0.899(0.474~1.705)
[FRES R 0.878 0.905(0.253~3.241)
ZUARE 2R 0.021 4.148(1.238~13.891)
I HHAI>57 min 0.001 3.079(1.880~5.042)
EREicl7E P 0.685 0.863(0.422~1.763)

*R3 PEPEREZMZEZDT

Table 3 Multivariate analysis of risk factors for post-ercp pancreatitis

(5ES EIEES OR(95% CI) P
e LA B 0.7 2.014(1.238~3.279) 0.005
E=RT5A 1.54 4.663(1.867~11.643) <0.001
i )77E S S5 & 2/l /N 0.9 2.459(1.468~4.118) <0.001
FHEHHA>57 min 1.261 3.53(2.160~5.767) <0.001
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Figure 2 Development and validation of the nomogram for PEP
prediction model; C: Calibration curve of the nomogram
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Table 4 Subgroup analysis of incidence of PEP in patients
undergoing endoscopic papillary balloon dilation
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