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Meta-analysis of risk factors for post endoscopic retrograde
cholangiopancreatography pancreatitis*

Wang Jian, Xie Guowei, Liu Xiaoqin, Zhang Chaoqin, Pan Junjiang
(Department of General Surgery, the Second People’ s Hospital, Yibin, Sichuan 644000, China)

Abstract: Objective To systematically identify and analyze the risk factors for post endoscopic retrograde
cholangiopancreatography pancreatitis (PEP). Methods Electronic databases, including CNKI, Wanfang, VIP,
PubMed, Embase, Web of Science, and the Cochrane Library, were systematically searched from inception to June
2025 for studies investigating risk factors for PEP. Following literature screening and data extraction, a meta-
analysis was performed using RevMan 5.4 software. Results A total of 53 retrospective studies (24 in English, 29 in
Chinese), involving 81, 129 patients were included. Meta-analysis demonstrated that the following factors were
significantly associated with an increased risk of PEP: age < 60 years (O}? =1.54, 95%CI: 1.24 ~ 1.92), history of
pancreatitis (O}Q =3.21, 95%CI: 2.46 ~ 4.20), endoscopic sphincterotomy (EST) (O}? =142, 95%CI: 1.15 ~1.76),
pancreatic duct opacification (O}Q =3.07, 95%CI: 2.58 ~ 3.65), difficult biliary cannulation (O}i’ =3.04, 95%CI:
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2.51 ~ 3.69), sphincter of Oddi dysfunction (SOD) (O}? =3.42, 95%CI: 2.58 ~ 4.54), intraoperative balloon dilation
(O R=1.61, 95%CIL: 1.14~2.29), history of PEP (O R=3.01, 95%CI: 1.43 ~6.34), and pancreatic duct
stent placement (OR = 1.66, 95%CI: 1.17 ~2.35). In contrast, the male gender was identified as a protective factor

(OR=0.70, 95%CI: 0.63 ~ 0.78). Conclusion Female, age < 60 years, history of pancreatitis, EST, pancreatic duct

opacification, SOD, intraoperative balloon dilation, difficult biliary cannulation, and a history of PEP and pancreatic

duct stent placement are independent risk factors for PEP. They should be fully evaluated before the operation, and

prevention should be strengthened after the operation to minimize the occurrence of PEP as much as possible.
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B4k 2013 11 46 22 1667 2.7% 12.47 [6.26, 22.52] 2012 =
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ZFhu 2023 as 149 17 849 2.9% 1503 [815,27.70] 2023 e
=I5¥2024 19 2T =1} 482 2.5% 18.44 [F.71,4412] 2024 o
BRIE{H2025 12 1282 14 224 2.7% 2.25[1.02, 4.69] 2025 ==
Cozmaziis 19 116 331 2234 3.0% 1.13 [0.68, 1.87] 2025 S

Total (95% CI) 7608 48222 100.0% 3.21 [2.46, 4.20] E 2

Total events 1185 2813 ) . )
Heterogeneity: Tau®™= 0.54; Chi*= 304 17, df= 37 (F = 0.000013; I*= 88% 0.01 Elf1 1'0 ‘IEIEII

Tes=t for overall effect: Z2= 8.60 (P = 0.00001)
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Fig.6 Forest plot of history of pancreatitis and PEP correlation
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Shin 2020 26 641 a 186 2.6% 0.87 [0.39,1.95] 2020 T
Fujita 2021 25 324 108 2390 3.5% 1.74[1.11,2.73] 2021 =
Kadokura2o21 1] 12 14 280 0.5% 0.71 [0.04,12.57] 2021
g 2021 15 140 36 203 3.0% 0.56 [0.29, 1.06] 2021 b |
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Fig.7 Forest plot of EST and PEP correlation
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Fig.8 Forest plot of intraoperative pancreatic duct opacification and PEP correlation
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P zooo 28 423 277 ZTTT T1% 2.37 [1.82, 2.08] 2009 =
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Abdelfatah 2019 48 so00 59 1736 B.1% 3.02 [2.03, 4.48] 2019 =
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Fig.9 Forest plot of difficult biliary cannulation and PEP correlation
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Fig.10 Forest plot of SOD and PEP correlation
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T 2015 56 553 35 329 4.9% 0.95 [0.61,1.48] 2018 T
Ishikawa-lKakiya 2018 2 B 41 326 2.3% 3.48[0.62, 19.58] 2018 —
Saita 2019 5 15 19 153 33% 3.53[1.09,11.43] 2019 ———
ZEaE2019 46 8268 78 1022 5.0% 0.68 [0.46, 0.99] 2019 —=
PRSI 2019 27 353 26 [=1=3=} 4.7% 241 [1.21, 3.67] 2049 L
Shin 2020 B 112 28 765 3.9% 1.49 [0.60, 3.68] 2020 T
Fujita 2021 3 34 130 2685 3.3% 1.90 [0.57, 5.30] 2021 T
Kadokuraz021 9 a8 B 204 3.6% 3.34 [1.15, 9.66] 2021
Fark 2022 13 195 30 565 1.4% 1.27 [0.65, 2.49] 2022 =
Fujita 2022 15 267 243 3498 1.7% 0.20 [0.47, 1.36] 2022 e
Z=Ehig2023 2 55 37 355 11% 1.46 [0.64, 2.33] 2023 e
OIpi=2023 2 107 37 496 1.2% 1.00 [0.45, 2.22] 2023 —
Chi2023 15 267 243 34985 17% 0.80 [0.47, 1.36] 2023 e
Cozmazizs T2 166 278 2184 51% 5.25[3.77, 7.32] 2025 =
Total (95% CI) 4499 26598 100.0% 1.61[1.14, 2.29] <
Taotal events 392 1884
Heterogeneity: Tau== 0.60; Chi®= 14591, df= 24 (P = 0.00001); IF= 84% =U P U=1 1=U Frr
Test for overall effect: Z= 2.67 (P = 0.008) : : 7 =

11 ARepBkEY 5 PEP HHX R FRM

Fig.11 Forest plot of intraoperative balloon dilation and PEP correlation
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Fig.12 Forest plot of biliary stent placement and PEP correlation
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