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Abstract: Objective To investigate the risk factors of postoperative pancreatitis after endoscopic retrograde
cholangiopancreatography (ERCP), establish a quantitative risk prediction model, and conduct external validation.
Methods The clinical data of patients with ERCP were analyzed. Among them, 603 ERCP patients From January
2017 to January 2021 were selected as the modeling group, and 205 ERCP patients from March 2021 to March 2022
were selected as the validation group. Pancreatitis was diagnosed according to Atlanta standards. There were 45
cases in the modeling group and 23 cases in the validation group developed pancreatitis after ERCP. Compare the
clinical data and biochemical indicators of patients with and without pancreatitis in the modeling group, and screen
for risk factors of pancreatitis through multivariate Logistic regression analysis. Then, establish a risk prediction
model and validate it. Results Univariate analysis showed that there were statistically significant differences in
age, history of gastectomy, calculus of common bile duct, papillary foramen nodule type, pancreatic wire
channel, sphincterotomy, serum total bilirubin and albumin between the two groups (P < 0.05). Multivariate
Logistic regression analysis showed that the history of gastrectomy (O }? =6.417, 95%CI: 1.900 ~21.675,
P=0. 000) calculus of common bile duct (OR 3.442, 95%CI: 1.496 ~7.917, P = 0.000), papillary foramen nodule
type (OR 2.447, 95%CI: 1. 072 5.585, P=0.018), pancreatic wire channel (OR 3.673, 95%CI: 1. 609 8.383,
P =0.000), sphincterotomy (O R- 1.758, 95%CI: 1.140 ~2.711, P=0.004), elevated total bilirubin (OR =1.415,
95%CI: 1.084 ~1.847, P=10.008) and decreased albumin (O R= 1.239, 95%CI: 1.016~1.510, P=0.010) were
independent risk factors for post ERCP pancreatitis. Establish a risk prediction model Y =-1.023 + 1.859x(history of
gastrectomy) + 1.236x(calculus of common bile duct) + 0.895x (papillary foramen nodule type) + 1.301%(pancreatic
wire channel) + 0.564x (sphincterotomy) + 0.347x (elevated total bilirubin) + 0.214x (decreased albumin). The
receiver operator characteristic curve (ROC curve) showed that the area under the curve (AUC) of the model
predicting pancreatitis in the modeling and validation groups were 0.895 and 0.864, respectively. After assigning
values to each variable in the model, it was divided into low risk (0 ~ 5 points), medium risk (5 ~ 10 points), and
high risk (= 10 points). The actual incidence of high-risk pancreatitis in the modeling and validation groups was
significantly higher than that of low-risk patients, and the actual incidence of high-risk pancreatitis was significantly
higher than that of medium risk patients, with statistical significance (P <0.05). Conclusion The history of
gastrectomy, calculus of common bile duct, papillary foramen nodule type, pancreatic wire channel,
sphincterotomy, elevated total bilirubin and decreased albumin were independent risk factors for post ERCP
pancreatitis. We have developed a quantitative risk prediction model with good predictive efficacy for pancreatitis,
which has important clinical application value.
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Table 1 Univariate analysis of pancreatitis occurred after ERCP

e = S o ; ] s
13 M5 ( j/ﬁr)/ o EZ(%:;I:E .{;J(I[;j—)t ﬁiﬁ =1 l*mﬁfﬂi(}ij)j%k
TelefR R (n = 558) 290/268 56.4+8.7 16(2.9) 121(21.7) 63(11.3) 49(8.8)
[R5 (n = 45) 25/20 63.9+9.3 4(8.9) 7(15.6) 5(11.1) 3(6.7)
Al 0.21 5.66 4.71 0.94 0.01 0.24
PAE 0.643 0.001 0.030 0.333 0.971 0.627
Tolai 4% (n = 558) 59(10.6) 76(13.6) 62(11.1) 381(68.3) 68(12.2) 109(19.5)
JBERR A (n = 45) 14(31.1) 8(17.8) 6(13.3) 13(28.9) 14(31.1) 18(40.0)
Al 16.51 0.60 0.21 29.14
PAE 0.000 0.438 0.650 0.000
15 FEANOIFFAR el S22 E Hﬁi‘iis'zaﬁﬁfx ?L%ﬁ%# ik HE /(L) BRI A A R

#1(%) #1(%) AR (%) A A (%) #1(%) 1(%)

TeIRMEA (n = 558) 49(8.8) 52(9.3) 212(38.0) 99(17.7) 40.8+5.2 101(18.1) 29(5.2)
JBENR 4 (n = 45) 9(20.0) 10(22.2) 13(28.9) 8(17.8) 35.243.6 7(15.6) 3(6.7)
Al 6.03 7.52 1.48 0.01 5.33 0.18 0.18
PiH 0.014 0.006 0.224 0.995 0.009 0.668 0.672
13 g IEYIRAR  BRESREAR S/ (S i) 0 A S i) ) ALP/

11(%) #1(%) 11(%) (pmol/L) (x10°/L) 5 /% (w/L)
TCIERREAR (n = 558) 33(5.9) 12(2.2) 7(1.3) 165.9+42.3 9.9+3.1 76.9+4.3 162.7+30.8
JBENR S (n = 45) 4(8.9) 2(4.4) 1(2.2) 342.5+66.7 11.6+4.2 80.5+5.6 168.9+32.5
Al 0.64 0.97 0.30 19.66' 1.42f 1.02f 0.97
P{H 0.424 0.326 0.585 0.000 0.125 0.296 0.342

e 7o
%2 ERCPEXRARRAH % E X Logistic @353 47
Table 2 Multivariate Logistic regression analysis of pancreatitis occurred after ERCP

S B SE Wald ¥ P OR 95%CI
HIERA S 1.859 0.621 8.961 0.000 6.417 1.900 ~ 21.675
JIERSN s ¥l 1.236 0.425 8.458 0.000 3.442 1.496 ~7.917
S ARIFLRAL 0.895 0.421 4.519 0.018 2.447 1.072 ~ 5.585
JBE i 2 38 1.301 0.421 9.550 0.000 3.673 1.609 ~ 8.383
EAEQ)IRZIBIN 0.564 0.221 6.513 0.004 1.758 1.140 ~2.711
MIBLTE T 0.347 0.136 6.510 0.008 1.415 1.084 ~ 1.847
I A 0.214 0.101 4.489 0.010 1.239 1.016 ~ 1.510
B -1.023 12.325 0.000
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Table 3 ROC curve analysis of model for predicting pancreatitis occurred after ERCP in modeling and validation groups

41531 AUC 95%CI PiH U1 % RS %
L 0.895 0.811~0.934 0.000 89.5 80.4
BUEL 0.864 0.802~0.911 0.000 82.3 75.6
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1455 /1% HAJE . AWFFAGEACNGIRGORE, T 0L BRI 42 i
B EEESIEATUNRER R EE A ROC curve SR B T e KU TR | D fE S Sl
Fig.1 ROC curve of the model for predicting pancreatitis

in the modeling and validation groups

R4 BERGERSEBREREERNXR
Table 4 Relationship between model risk level and
actual incidence of pancreatitis

45 KA R %
A (n = 603)
R (n = 488) 3 0.6
R (n = 59) 16 27.1"
XU (n = 56) 26 46.4V7
BHIF4 (n = 205)
MR (n = 160) 1 0.6
R (n = 24) 8 33.3"
R (n = 21) 14 66.7"%
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