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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}? =1.42, 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.

Keywords: post endoscopic retrograde cholangiopancreatography (PEP); risk factors; Meta-analysis
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RS A 2008 i - 101/831 6
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Fujisawa 25 2016 H A - 31/583 6
Funatsu 55 2017 [ERN 65.5+12.7 115/1 334 7
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ESTERE 2013 16 S04 33 Q09 1.9% 0.54 [0.29,0.99] 2013 -
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ITEF 2014 17 as 21 115 1.5% 112[0.55 2.28] 2014 -1
Kakutani 2014 36 617 29 429 2.3% 085[0.52,1.42] 2014 /71
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Makeeh 2016 44 554 58 442 2.8% 0.57 [0.328,0.86] 2016 —
SETHE 2017 20 283 T z80 2. 2% 0.41 [0.24,0.70] 2017 —_—
TEEFR 2017 44 949 57 1002 7.9% 0.21 [0.54,1.21] 2017 —
Funatsu 2017 vz 847 43 L 3.0% 083 [0 62,1.37] 2017 ]
Lin 2017 14 154 g 124 1.1% 1.28[0.53, 3.06] 2017 I
iR 2018 3 T4 15 26 0.6% 0.20 [0.06, 0.72] 2018
Tk 2018 35 525 56 357 2.7% 0.38[0.25,0.60] 2018 I
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AEEFE 2018 12 214 22 421 1.6% 0.42 [0.24, 0.94] 2018
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H¥52019 50 == eg 59 T 2.0% 088 [0.60,1.230] 2018 ]
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Park 2022 15 423 27 337 1.7% 0,42 [0.22,0.81] 2022 I
MEERET 2023 12 173 28 231 1.6% 0.59 [0.20,1.17] 20232 —
FaAgz023 47 148 58 528 Z.9% 0.24 [0.56,1.27] 2023 —
Z=shiga0z3 25 2146 20 1956 1.8% 116 [0.62, 2.15] 2023 -1
O IFi=2023 25 315 20 288 1.9% 1.16[0.63, 2.13] 2023 —1
Chizoz3 20 284 45 196 2.3% 0.40[0.24, 0.66] 2023 I
Zhu 2023 27 499 25 499 2.1% 1.08[0.62,1.90] 2023 I
SiEFEI024 41 234 23 175 2.4% 0.60 [0.37, 0.99] 2024 —
ERIEfE2025 16 196 16 166 1.5% 0.22 [0.40,1.72] 2025 —_—
Cozmazizs 181 1143 159 1207 4.1% 1.32[1.05,1.66] 2025 [
Total (95% CI) 33766 36642 100.0% 0.70 [0.63, 0.78] +
Total events 1831 2543
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Cheng 2006 134 753 24 362 5I% 2.00[1.40,211] 2008 -
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Lin 2017 14 99 9 178 21% 311 [1.29,7.48] 2047
EFME 2017 52 381 21 282 4E% 2.23[1.32,2.77] 2017 —_
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Fig.3 Forest plot of age and PEP correlation
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Lin 2017 1 aa 22 2300 1.3% 0.20[0.032,1.53] 2017 —
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BRI 2008 14 128 87 703 50%  0.87([0.48 1.58] 2008 — T
2 2009 48 364 317 2836 13.0%  1.21[0.87,1.67] 2009 ™
¥ 2013 75 271 154 1135 43% 081 [052 137 2013 -
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Total (95% CIy 3960 14874 100.0%  0.96 [0.85, 1.09] +
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# S Odds Ratio
Study or Subgroup Events Total Ewvents Total Weight M H, Random, 95%

Odds Ratio

Cl_Year M-H., Random, 95% CI

Christafaridis 2002 4 34 13 4749 2.0% 478 [1.47,1555] 2002

Cheng 2006 46 221 122 aa4 3.2% 1.66 [1.14, 2.42] 20086 I

BREF 2008 29 120 B9 711 1% 4.48 [2.24, 7.07] 2002 —

TP 2008 72 2049 293 2891 3.3% 2.69 [2.02, 3.60] 2009 -

Meister 2011 4 100 44 1175 2.2% 1.07 [0.38, 3.04] 2011 -1
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Fig.6 Forest plot of history of pancreatitis and PEP correlation
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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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Fig.9 Forest plot of difficult biliary cannulation and PEP correlation
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126 453 53 903 5.4% 5.18 [4.38, 3.73] 2013 —
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Shin 2020 o = 34 874 0.8% 48018, 68.70] 2020
Wang X2020 2 11 =29 547 z.19% 4.74 [D.98, 22.93] 2020
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E=ZAF2023 ] 47 =9 363 6% 1.22 [0.49, 3.05] 2023 —
D TEi=z023 ] CE] 39 535 3.7% 1.23 [0.50, 3.02] 2023 e ma—
Zhu 2023 34 444 18 554 4.79% 2.47 [1.37, 4.44] 2023
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Fig.10 Forest plot of SOD and PEP correlation
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B 208 10 a2 ea| 2509 4.2% 1.52[0.70, 2.24] 205 -
FiEm 2015 12 148 40 1052 4.4% 2.22[1.14,4326] 205 -
He 2015 10 217 216 2917 4.5% 0.56 [0.29,1.06] 2015 -
Fujisawa 2016 23 435 a 148 4.1% 0.98[0.43, 2.23] 2016 T
Makeebh 2016 16 256 86 740 4.7% 0.51 [0.29, 0.88] 2016 -
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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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Fig.17 Forest plot of pancreatic duct stent placement and PEP correlation
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