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W = ES5EM: FWHEEY (EBD) fE R B (MBO) #1748 17 W H & 5% (ERCP)
I G JELTE SCARAR AR 5 I DO R, X RR 3 I A A B[RRI AR 3% 3 & AR G W, H R A SE &
LS A 7 AN R () FE I PR O T, A S EBT A AR AU I AR A B B 5T A0 WL PR E, AREFgE S TR
I PR %% BHAG HE MBO 35 17 ERCP I A I TE <2 B AR J5 EBI A XUBS S5O0 A5 A0, LA 308 3k A i i AR %
RHRIIRMET 10, FRAR 8 E EBLY A2,

FiE 4y BT 2018 4F 1 —2021 4F 9 48 77 F BB K 2% 8 B e I AR BHT ERCP 366 I T8 52 2248 A
A 285 B B A I R BT (AN A B8 35 22 5 A8 B0 S0l BIE 95 12 Ko MBO) o WF 2% 5 ERCP AR
J5i 30 d N & A RRE Y o 4% R 7 3 BE AL A R AL S TR A . B A R} 20 g PR AR R A BT I 2
Logistic [T 20 B #4 S PR R, N T M2 4 (ANN) DA 000 A8 b o ik . X455 280 k47 PN 900
WE, 20523808 TAEMLZ (ROC) JoAs iE M 28 374l K 06 A5 80

GRS LA 285 AR H IR IR GO R, BEML 25 EERE A 200 1], SOIELL 85 B, FAAR B K 2R g 4 B 4 R
WoR, MR E (OR=5.942, 95% CI=2.507~14.081, P<0.001), fHZ%47 (OR=4.821, 95% CI=2.087~
11.138, P<0.001), ¥EIRH (OR=5.407, 95% CI=2.067~14.148, P=0.001), AHBHIEE (OR=1.058, 95% Cl=
1.028~1.089, P<0.001) 4 MBO & # ERCP AR J5 EBL (97l 57 f& [ PRI 2%, 3 40 4 57 16 156 5 36 A4 22 Logistic ]
VA5 0 3 DL 5 2 I OB AR T Ak . R ANN DAl F0I0 A% 45t Br o5 ACER Hh i BRI O - AR B
(46.8%) . FEPLALE (18.6%) . MR (18.1%) . MHZEA (16.5%) . Logistic BLAIZE N AMERYGAIE, i £k
THA (AUC) 43504 0.807 F10.831, CF544534 4 0.807 F10.831, Hosmer-Lemeshow 516 1t J5 PF-Aif 155 1
T 5 SAEZ B TC U] b f 22 CRREZH . P=0.845, HilE4l: P=0.197).
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Establishment and evaluation of early biliary infection prediction

model after ERCP in malignant biliary obstruction

MA Yongxin"?, ZHANG Xusheng’, LIU Kejun', LIU Yimin’, ZHOU Hongcai’, WEI Peng’, CHEN Bendong'

(1. Department of Hepatobiliary Surgery, General Hospital of Ningxia Medical University, Yinchuan 750004, China; 2. School of
Clinical Medicine, Ningxia Medical University, Yinchuan 750004, China)

Abstract

Key words

Background and Aims: Early biliary infection (EBI), as a common complication after endoscopic
retrograde cholangiopancreatography (ERCP) combined with biliary stenting in patients with malignant
biliary obstruction (MBO), has a significant impact on the survival time and quality of life of patients,
and the current research mainly focuses on the risk factors for biliary tract infections, whereas studies on
the risk prediction model for the occurrence of EBI are rare. Therefore, based on preoperative clinical
data, this study was conducted to construct a risk prediction model of EBI after ERCP combined with
biliary stent placement in MBO patients to reduce the incidence of EBI in patients through early and
precise preoperative intervention.

Methods: The clinical data of 285 patients who underwent ERCP combined with biliary stent placement
in the Department of Hepatobiliary Surgery of the General Hospital of Ningxia Medical University from
January 2018 to September 2021 were retrospectively analyzed (all patients included were diagnosed
with MBO by imaging data or pathological evidence). The study endpoint was biliary infection within
30 d after ERCP. The patients were randomized into modeling and validation groups in a 7:3 ratio. The
data of the modeling group were analyzed by univariate analysis and multivariate Logistic regression
analysis to construct a predictive model, and artificial neural network (ANN) was used to evaluate the
importance of predictor variables. The model was internally and externally validated, and receiver operating
characteristic (ROC) and calibration curves were generated to evaluate and test the model's performance.
Results: The clinical data of 285 patients were included in this study, with 200 cases assigned to the
modeling group and 85 cases to the validation group after randomization. Results from univariate and
multivariate analyses indicated that location of obstruction (OR=5.942, 95% CI=2.507-14.081, P<
0.001), gallstones (OR=4.821, 95% CI=2.087-11.138, P<0.001), diabetes mellitus (OR=5.407, 95% CI=
2.067-14.148, P=0.001), and infarct length (OR=1.058, 95% CI=1.028-1.089, P<0.001) were
independent risk factors for EBI in MBO patients after ERCP. Logistic regression models were
constructed from the independent risk factors and the models were visualized in the form of a
nomogram. The assessment of predictive variable weights using ANN ranked them as follows:
obstruction length (46.8%), obstruction location (18.6%), diabetes (18.1%), and gallstones (16.5%). The
Logistic model underwent internal and external validation, yielding area under the curve (AUC) values
of 0.807 and 0.831 and C-index values of 0.807 and 0.831, respectively. The Hosmer-Lemeshow
goodness-of-fit test indicated no significant deviations between predicted and actual values (modeling
group: P=0.845, validation group: P=0.197).

Conclusion: According to the ANN evaluation, the constructed Logistic model effectively predicts the
risk of post-ERCP EBI occurrence, with obstruction length being identified as the most crucial predictive
variable. This model holds potential value for clinical efforts to prevent EBI occurrences. For high-risk
patients who might experience postoperative EBI, relevant preemptive measures should be taken before
surgery to mitigate the impact of associated risk factors and minimize the incidence of EBI.

Cholestasis; Cholangiopancreatography, Endoscopic Retrograde; Biliary Infection; Risk Factors; Nomograms; Neu-

ral Networks, Computer
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A PEH GE BF FH (malignant biliary obstruction ,
MBO) J& 45 i % P s o 2 /Y LU TE B 28 . E Y
HE B B R R AR B — SR, (O AR IHAE R . IH 4
e BRI . R R R AR, RURRRIE, B
i 80% M & W2 i Bk MG SN TR BL
x0=21 0 B S 4T R IE 48 i 52 (endoscopic retrograde
cholangiopancreatography , ERCP) & RHIE 3 204 A
ARE AN PRI R G BE W52,
BB R R LA T RS MBO B 19 & G IT
PP SR, B ERCP (2 W, R JE IR GE
kR R BT, Kb R S R IE T R
(early biliary infection , EBI) &3 MBO #3554 1%
HOCAE AR R AR AR R R N R
1E ERCP A J5 i MBO M & & A4 & 2 3 I =
2929, 2018 4F (AR At . SPEALAE R 192 W
b F0 ™ R Ay ) OV R BEAEAH G WF R R R
EBI ] 34 /il MBO [ % 30 d A BYSET- XU . EBIE K
by S ERCP T AR BOR K8 3 A A7 o o 19 kT
M, HET, A X ERCP AR5 JIH 8 24 i i 58 %
A T AE R A R B AH G f B PR R R I A T
Aty e i 245 1% 23 A D T, fH X S 5 TR R R4
W7 EBL Y & A 5 AR P AT R, 58 I8 25 78 A i Xk Al
AE 4 £E EBL Y g WU S8 3 EAT O ok, T O T R IR
AT i PR 96 RE 5000 ERCP A J5 EBI % AR B8 BF 52 6 DL
ANT MM (artificial neural network, ANN) & —
FRALES 27 2, Tz T4 AR A B 3T A . R
A AR KA B AT ANN ] X 0 £ 48 AR i 47 E
TEVE BT, S RS HE B A A RO o R
AT FE ) MBO S 25 AR R I PR % 484 Ay 2 A5 241 153000
ERCP AR J5 EBL A % A2 XU, 7] I 1) ANN i 2
T FURAIE Y 722 1 D FI0I - AE B4 B BB 4 A
B 16 R I R 1057 EBI R & A $2 4555 B

1 B"RERFE

1.1 BEER

(o] 5 A4 2018 4F 1 A —2021 4F 9 A fE T H &
BF R 2 BB B AT IR AP B 6 52 AR 24 B0 B2 2
MBO H. 17 ERCP 4 B ¥ JA 97 1Y 285 i & 3 I IR %
B, BEAMHEZEFARAMEFRER. L, B
PE155 61, Lt 13041; 4FE%35~90 % 5 AHEd 124 |
JEAE 98 05 1] . R ARE S8 B . B S —HF IR A
28 (LA FR e ) . ae M 39 Bl . A% 4598 53 .
PAFRHE: () FR-A/NF 18 S 5 (2) f 78 L I
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PR 5% A% 9% R} o BRE 4 0T 12 B MBO 5 (3) /34 G
BT HOA MM ARIG YT o HEBR AR . (1) R
AR Rk Y i Al AR SRR T 5 (2) R ETAEAE R
HREE; G) R 1 NHAWNAIBFARL,; @) IR
BEREARFE 45 (5) RJF 30 d KR
1.2 HiEWE

ERCP R AT A AH TR (1) N 2258k 4R
W MR R R E (BMI); (2 — RSN . AF
U1 g Child-Pugh 43 9% . 3¢ [ 7 &8 b 9 o 1 4
(Eastern Cooperative Oncology Group, ECOG) T 43 |
RETE ERCP 52 . ML . A F AL (H. +2
felm . JEME. MH3% . BRARSETFR) MBZE A L
(3) S =45 hr . WA AR, maEy . &
MRLLZ . MR AE M. M & vk 2
FEL RN K B A0 B (A (NLR) 5 (4) Hofh s b . AR
FEAC B . BERH A B . SRR (R &R
B BN &R SCBRERE BB, AT s A
AR R Y TR )G 2 AN E ERCP R N T S
ARG 51 AR AS Sy N BE T IRAS SR R AR, FR
i [ AR 5 R AT 5202 0] 532 <30 min 130 min, 4%
WESE v R (5 R, S B RELA 8 5 28, NS4
SIEEEC A B LA Dy A IHE AR, LAR A
A ARE AR, ERCP AR i B AR A B B
1.3 ERCP#{EFH%

ERCP FAR M 7 B ER K= B ER AR £ & 0
JH R AR RE A R 58 1. A TIE 58 5 A SR 30 46 4
HeBR FARZE 2, M4 €T K& MRIVEAS f g 47 B . 1=
LR R GE R IR, ZEFREE . Kl
WA IR . SRR 2R, RS T 2480
awE. B, BEATZHBBEE, T 8h
FLK TP AR KR S8 AT R A, A ROHE 1T Oddi
FEAWLEITE, A IR 5 K 1 5 0l o S A
LB AL PR R I AR IR SR, AR
ER R AT N NG5 TP = /A A S A
43 1 L MBO 2 35 7F Spyglass (28 11 AH JBE 1 5% B &
) HALT 56 B0 B EUM B SZ AR RN . LT
CHFEANE T WA ARESI R E T B0,
PINCCE R O A R I S VA= WL 7R | RN N =
T HRE G RN . TR M R A
XIE ZLHFIRIT o
1.4 FARMLERRBRENX

WF 52 28 55 A MBO B35 17 ERCP B4 IHGE %
B ARG 30 d N & AR BRI IR . AR A 2018 R AR
SR VR C A SCERY, ERCP RS EBLE h
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ERCP J5 30 d A B IEGE S, (045 F1 40 M0 T B0t
(>10.0x 10%/L) | 8 90 B b 3 4 i i L & 4
(>38 °C) . S MHHIRFRAT 5C 1Y JIHIE B & S IH 41 3% 55
A AR AR S H T TR R A R g i R
FEWE 2 LA B SR AF AT S R, H V5% % PR A I T
YL B SR R D AR R
1.5 ZGitFaE

K 1 SPSS 26.0 #R Rl R 4.1.3 B A k47 42 11
P T A A X B IS Sl A S S U AT ER)
(M (IQR) 137, THEBERHIA Bk K i o1 .
= w R Mann-Whitney UK, H20% ¥} Pearson )(2
16 56 5 Fisher 5 0 K6 50 . B AZ 5 70 BT J5 A7 R SCI 8
AT 2 72 Hit Logistic [0 7 70 1 (P<0.05 A N A7 G2 it
R, FIKEK BRI AT AL, R SRR
X AR EAT R AG, 2xhl S2 i H TAE IR (receiver
operating curve, ROC) M & IE M2k . i+ 5 C ¥5 %k
(concordance index, C-index) . [ 2k F 1 X (area
under curve, AUC) M H-L{I&MEKIKE, PFAG
AL TSI BE 1 o SR T SPSS 26.0 H 4 22 57 ANN A

T AR Y B, AE ANN B A i B I 2R3
R I 25, AR L RS i s B, VIR
sigma W E 4 0.000 05, X[ #H £0.5; &K
YR [R]85 A 15 min, 112515 25 10 e/ X AR 1k
H0.000 1, YRR 22 309 S/ A XS £k & 0.001
i H J2 2R H softmax PR R

2 &% R

21 EEASHIFAEMERILER

K- A0 A 1) 285 151 5 3 5k Bl LR 19 7 50k
A (2000]) FIEGIELL (85 %1) . 285 B E AR
J& EBL &R 27.7% (79/285), Hirp, A 514,
B Uk 2H 28 1] o K 52 AR o 2 BRI IA v 85 5 45 R R
WYy N HBER 1061, BRAT R 36 41 . HF B Ab
6 1 . NHAE G AF BT 3 61 . JCHE AR 22 R T B %
45 FARL I PR 2 B IH 38 JEk g FL S0 56 %= 48 A SR
JIE T 6 AH TE R Y 24 5] . ASE 2 R 58 HIE 21 T A AR AE
VR ILGI¥E X (B P005) (£1).

R1 BEELEHE

Tablel The baseline characteristics of the patients

FEAE AL (n=200) HHFH (n=85) xYZ P FHIE AL (n=200) IGIELH (n=85) Xz P
P (%)] 2R (%))
P 108(54.0) 47(55.3) JIEES2RD 8(4.0) 4(4.7)
0.04 0.841
u 92(46.0) 38(44.7) JIIKERS 67(33.5) 28(32.9)
SEIRI M(IQR)]  72.0(64.0~78.0) 73.0(67.5~79.0) —0.946 0.344 || [HAsE 41(20.5) 17(20.0) 0547 0,990
BMI [kg/m?, M(IQR)] 22.0(20.3~24.6) 22.2(21.5~23.3) -0.446 0.655|| 4@ 21(10.5) 7(8.2) ’ ’
EBI [n(%)] g 27(13.5) 12(14.1)
P 51(25.5) 28(32.9) R 36(18.0) 17(20.0)
1.648 0.199 -
7 149(74.5) 57(67.1) HERAA B0 (%)]
BEIRI[n (%)) [ A 78(39.0) 38(44.7)
0.805 0.370
& 44(22.0) 11(12.9) 143 0076 []2 122(61.0) 47(55.3)
7 156(78.0) 74(87.1) ' ’ FERH I Imm, MUIQR) ] 21.0(11.2~31.8) 20.0(13.0~31.0)  -0.385 0.700
NBZE A [n(%)] KBEHHI 0 (%)]
& 82(41.0) 41(48.2) SRR 32(16.0) 13(15.3)
1273 0.259
7 118(59.0) 44(51.8) S JE R 36(18.0) 17(20.0)
1.587 0.662
ERCP #[n(%)] & @+ E G 48(24.0) 15(17.6)
& 61(30.5) 27(31.8) B RAE 84(42.0) 40(47.1)
0.045 0.833||
& 139(69.5) 58(68.2) TR ] [min, n(%)]
T A S [0 (%)] <30 81(40.5) 34(40.0)
0.006 0.937
= 49(24.5) 14(16.5) o =30 119(59.5) 51(60.0)
7 151(75.5) 71(83.5) ; ; FA 20 M 3 1< 10°/L, M(IQR)] 6.4(5.0~7.7) 6.5(5.5~8.1) -1.379 0.168
ECOGPF43n(%)] ML Hlg/L, MUQR)] 125.0(111.0~135.0)  124.0(108.5~134.5) -0.526 0.599
0 7(3.5) 4(4.7) BURZLE [umol/L,M(IQR)]  198.3(93.2~296.3)  189.0(67.5~307.0) —0.595 0.552
1 45(22.5) 18(21.2) 0132 0895 BHEANLT Z [umol/L, M(IQR)]  102.5(27.8~181.6)  103.0(14.0~187.5) —0.137 0.891
2 104(52.0) 43(50.6) ' ’ H & Alg/L, M(IQR)] 33.4(30.0~37.1) 32.6(29.3~36.9)  -0.888 0.374
3 44(22.0) 20(23.5) T mmol/L, M(IQR)] 5.6(4.8~7.1) 5.5(4.9~6.4) -0.690 0.490
HFEhfE Child-Pugh 53%%[n(%)] NLR [M(IQR)] 3.9(2.6~5.8) 4.4(2.4~6.1) -0.790 0.429
A 15(7.5) 13(15.3)
B 172(86.0) 65(76.5) -1.166 0.224
C 13(6.5) 7(8.2)
© WA F [ H3E A FH 4 E BT http://www.zpwz.net
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22 MBOEEERCPAEHXEREAZHNEATE NLR., Ifi£L#EH . BHAO R, HEBORXLHEA

S

5 MBO 2% ERCP R J5 & /EEBI B k& (¥ P>

PSR S R BN, MRS R . BMIL E 0.05); BElR¥W . 4G . ERCP S . FHFHA 2 . A
W F AR & ECOG ¥4 . B T fE Child-Pugh 73 2% . BH A BE . I8 5 MBO B % ERCP AR 5 % 4= EBI B i
IR e SIS S I B S/ N 11 I 718 o X (#P<0.05) (£2),

R2 EBIHHXEZENEATENMH

Table 2 Univariate analysis of EBI related variables
SES B (n=51) AR (n=149) ¥1Z P K% YL (n=51) AR (n=149)  ¥IZ P
PERn(%)] JibEE 2 (% )]
P 27(52.9) 81(54.4) fIngs 3(5.9) 5(3.4)
0.031 0.860
i’y 24(47.1) 68(45.6) IR g 17(33.3) 50(33.6)
SRR, M(IQR)]  72.0(64.0~78.0)  72.0(65.0~78.0) -0.338 0.735|| Wil 10(19.6) 31(20.8) 0624 0,987
BMI [kg/m?, M(IQR)] 21.9(19.6~23.9) 22.3(20.3~24.8) -0.999 0318 || Ji¥ 5(9.8) 16(10.7) ’ ’
BRI (%)) i)l 7(13.7) 20(13.4)
P 18(35.3) 26(17.4) R I 9(17.6) 27(18.1)
7.050 0.008
i 33(64.7) 123(82.6) HEBAA E[n(%)]
A% A (%)) = TA 27(52.9) 51(34.2)
. 5593 0.018
= 27(52.9) 55(36.9) 1035 0,045 fi%Asr 24(47.1) 98(65.8)
7w 24(47.1) 94(63.1) ’ ’ FEFHA B [mm , M(IQR) ] 31.0(21.0~40.0) 19.0(10.0~28.5)  -4.673 <0.001
ERCP H1[n(%)] XHHM[n(%))
2 22(43.1) 39(26.2) R 11(21.6) 21(14.1)
5.157 0.023
w 29(56.9) 110(73.8) Easat 7(13.7) 29(19.5)
o 2728 0.435
JEFTFAR L [0(%)] SR+ ERE 10(19.6) 38(25.5)
2 10(19.6) 39(26.2) Ly likEy 23(45.1) 61(40.9)
0.886 0.347 ‘
% 41(80.4) 110(73.8) FARE ] [min,n(%)]
ECOG i¥43n(%)]” >30 31(60.8) 88(59.1)
0.047 0.829
0~1 32(62.7) 109(73.2) . <30 20(39.2) 61(40.9)
253 19(37.3) 40(26.8) ' ' F M5 x 10°/L, MCIQR) ] 6.6(5.6~7.7) 6.2(5.0~7.6) -0.681 0.496
HFEhAE Child-Pugh /344 (%)) NLR [M(IQR)] 4.3(3.0~6.1) 3.7(2.4~5.7) -1.397 0.162
A 3(5.9) 12(8.1) MZLE A/, MUIQR)] 121.0(103.0~134.0) 126.0(114.3~136.0) -1.892 0.058
B 47(92.2) 125(83.9) 3.296 0.192 || MIBZLE[pmol/L, M(IQR)]  181.5(84.4~238.0) 202.0(97.5~305.7) -1.273 0.203
C 1(2.0) 12(8.1) EHEINZLE [wmol/L, M(IQR)]  97.5(28.0~140.0)  108.5(27.4~187.1) —1.041 0.298

& gL, MUIQR)] 34.0(30.0~36.8) 33.1(29.9~37.5) -0.315 0.752
A mmol/L, M(IQR)] 6.3(5.2~8.3) 5.5(4.7~6.7) 2499 0.012

e DFER: B R AT A TR A (n<5) TS OL FHEAT , B, 4% ECOG 1143 0~1 5 2~3 43 )22

Note: 1) Given the limited data size (n<5), risk factor analysis was not feasible. As an alternative, stratification was carried out based on ECOG scores

of 0—1 and 2-3

23 MBOEEZEERCPAEHXEREZHNEZETS JH 257 . AR A B & MBO B % ERCP A J5 & 4 EBI

S

B~ R R (5 P<0.05) (£3).

ZARR AR BN, MK . OB IR

*®3 EBIERERMNEZEEEPADH

Table 3 Multivariate regression analysis of risk factors for EBI

SES B SE Wald P Exp(B) 95% CI

BRI 1.688 0.491 11.828 0.001 5.407 2.067~14.148

JInZs £ 1.573 0.427 13.560 <0.001 4.821 2.087~11.138
ERCP 0.691 0.395 3.061 0.080 1.997 0.920~4.332
UERA S 1.782 0.440 16.386 <0.001 5.942 2.507~14.081

TR B2 0.057 0.015 14.683 <0.001 1.058 1.028~1.089

i3 0.109 0.081 1.794 0.180 1.115 0.951~1.308

W -5.386 0.908 35.158 <0.001 0.005 —
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24 EEME (Y —JC Logistic TR A A . Y=Logit P=—5.386+0.057 x

P FASBH A B . BRI . AEZE A7 . AERHA B 4
M ST G R & 7 ERCP R S5 30 d N & A H a8 Jak gy

5 BH K B +1.688 x Bl PR 95 +1.573 x A 45 45 +1.782 x 15
B, BEAIGIR R (K1),
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HERH K i : . . . . , . . .
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1
BEIR IS ; ]
0
1
[iEERY ) ¢ .
0
o 1
DU RIVA h
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SYEY ; T : r r : r T . : : )
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E1 EBIRRMMFILE (LEHKRRE. BEAFIRTFE, 0RFAEFE; TEFEBLER IR TSMER, 0RREA
1ERE; EEKEMmm ATHERA; MHBAREERNE, AN TEFHEATRFRELENE, XNEMKAAEBIZRE

Kp{E)
Figure 1

Nomogram for EBI risk prediction (In the variables of diabetes and gallstones, 1 indicates the presence and 0

indicates the absence; in the variable obstruction position, 1 indicates high obstruction and 0 indicates low

obstruction; the length of obstruction is measured in mm; the top is the score value of each variable, the total score

is obtained by summing the score values of the four variables, and the corresponding bottom is the risk value of EBI)

2.5 1REIFYIGIE

i 11 Bootstrap J5 & & il AE 1 000 YK P43 55 iE
CHe%h 0.807 (B 2A) . AR ERAIE C 45 %00 0.831
(El2B), WosBAA RAFry 506 ), KRHERR
RTINS B Z W 2= K gt 8 L, B
RO T BE ) R4 (& 3) o Hosmer-Lemeshow £ 46 -
HBLZ P=0.845, KR4 P=0.197 .

0.24 - model
e AUC: 0.807
e 95% CI: 0.741-0.872

0.0

0.0 Oj2 OI.4 OI.6 OI.S 1.0
145 A

El2 ROCHZK AUC
Figure2 ROC curve and AUC
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2.6 ANNMREIX I fE bl B R4

ANN RN 2 2RO 48 M 2% o M A2 2 278
ORISR R R R NRE )R,
XU V) R B 5 )R Ml 2, T ar R
J&, ¥ softmax PR AT . ANN X £55 580 o 35 0 2% & 19
HEMLIRE R (4), FERH KB 2 f B 20 T
Az (E14),

1.0
0.8 — .
iy 0.6 R
m _{-
# 044 e
0.2 -~ model
e AUC: 0.831
e 95% CI: 0.730-0.933
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1R 5 B

A: AR, B: REA

A: Modeling group; B: Validation group

http://www.zpwz.net



1214 HE A

0.8 T T T

......... Apparent

Bias-corrected

Mean absolute error=0.029 n=200

B=1 000 repetitions, boot

UNREATS 32 %
0.8+
0.6
R
= 041
=
=
o 0 T Apparent
Bias-corrected
""" Tdeal
0.0
T T T T T
0.0 0.2 0.4 0.6 0.8

TR

B=1 000 repetitions, boot Mean absolute error=0.045 n=85

B3 RRE (HeRRmRUE, HeiikRERE)

Figure 3 Calibration chart (the horizontal axis represents predicted values, and the vertical axis represents actual values)

*4 BEEEEN

Table 4 Importance of independent variables

x5 BN EBI&Z £ R 1ERE

Table 5 Performance of the model in predicting the

M EAALE (%) occurrence of EBI
BHIR I 0.181 38.7 Wi AHEZH (n=200) BUFZH (n=85)
il 0.165 353 FBE 0.225
HERA AV 0.186 39.8 THURE (%) 80.4 89.3
FERH A 0.468 100.0 FESEE (%) 69.8 68.4
SF P T AL (9% ) 47.7 58.1
0%  20%  40%  60%  80%  100% PAHERI A (%) o1-2 029
(AR
3 it i

TR

ST

fIngkfi

0.0 0.1 0.2 0.3 0.4 0.5
Fl4 MNTEFTEME (KADELIERTEEZN, SCEHO~
0.5; TEMESIRRTIRELEEN, SEE0~100%)

Figure 4 Importance of predictor variables (bottom

horizontal axis represents importance, ranging
from 0 to 0.5; top horizontal axis represents
standardized importance, ranging from 0 to
100%)

2.7 A EBI & £ R

F RE T SR A e B0 B ARy SR X
85 K Youden 76 40 (MU E+F: R -1), K
Youden $8& U 6F IV 1 %% Wi {8 B A B 18 #8 W {E 0.225,
o A R T AFL XoF 57 194 371 2k T b Y R A 4l 84 4 o R
b HB o 1 RO UG R, <0.225 F AR, >0.225
N TR AU o e ERURS: T 1 Oy 0225, 74 31 A
41, WU PO BB L RR S L B 0 &
FHPESUIAE (£5).

© WA )3 of [ FF I F A EPTA

AR B YL F S MBO (% ERCP R J5 fig & W3 &
fiE 22—, O™ T 5 B E R 5 A A I )R AR TR
. BT T ARG & A= EBI T AR 51 AL 2 () fF 58 0
W o AR 5E 5L F MBO SB35 AR I R 5 R 53 A 44
ATUEBIA AT OR J5 EBL & S B E 0 HE,
X e A N HE AR B E AT AN AL T, BRI EBL Y &
AL A BER A, REAEN R ERK A
Ja

AW ST T ERCP AR J& & A EBI A4 B 1 43 A1 45
BN . BRI . 456 . ERCP A | FEBHA & .
MR . B R N, 2B NI
P R APHK B . WERRE . Mg AR A
J& MBO 3 ERCP AR Ji5 & 2E EBI A9 2 57 5 [ 5 2% .
K FHBHKE . MR . s A . AR S 2
MBO £ % ERCP R J5 &4 EBI ML G &, %
JE 5 kB R AT O s (1) DR R BB 1 o g B
AL BB, e 20 i A T 96k 0 40 el A 2 il A7
KE SR, R . FRMEA .
20 ML PN 2 3 R AR g | A e 7 ol I
JR G AZ 0, Atk 2> AR AL, S B

http://www.zpwz.net



58

T 5 4, % B E e AF I ERCP A J5 5 8 B3 B e FUNAR AL 09 2 5 5 3% 1215

SR (1 S 7 A R AR e B il U M 4 3R
BL 1 Oddi 5 29 WL K I8 48 Wi 45 . &7 5K T 8 B A%,
SR MRS T 0 85K Iy, AR SE IR AE IR A
ZR G0 R B T R S R RS b R o
AR BT RIFWAEE, BESEERE
YL (2) M5 A [ 52 4 AE I Bk BR E I 9 ks I 1Y
A1 B £ 1k IR 9 N R BT K IE T B AL M R 4 Ok AR AR Ak
it 20 TR 7E JH G N 25 B BAEP R IR
RS A B F ERCP R b+ 48 I fE A YIS
— 77 1 PR i 4 v, IRAE T RUNGS A 5
AR B 5 A 58 5 O — 5 K I I R 7 R
1%, FF A B0 A T 30 20 O 2 0 28 ok 40 B 2 22 B
B RGIE, 1A IR R RN, R IR
£ N R 1R 31EI ob 7 T 5 10 o2 R
KAy RAr 3G R 3k . 0% % N 25 A i 36 5Tl K
N BH L RS ERCP RS EBL B & KRR
) TR0 (3) w3 i AE A BH A 2 MBO R & ERCP
AR JF EBI & A Al 7 fE B R K o Everett 251272505 58
KB, o IHGE A BH 2 B B R O] R
R AR 73 3, N IBE M B8, &0 5L
Z A, B B ERCP B A S BE Y7 ok ik
BT AT BEBH ) A4S a5 | i, R A SR A S 2
T EB Ay B AE 4y ST PR ZE N o A B R R
MERER . BRI, s bl s R, A Al R Y
AL BB RO A B B R R 2R A R A BE IR A S
HE H R 25 5 2 3 1% ERCP 5 EBI & 2E (14 J5L 31
(4) 1 BHL I B 34 i EBI (% XRS5 i g X IR 45042 A0 A
RPN Fay U A 3L BHL B IR K T g 5 1 SE
05X A BH B IR G S AN 4 T ST IR RE R Az R K
SCHRLBE JRy EB A2 B R BR 5 By ) B R 5 A B B H A
Tz R, LA B A K b g I kA
1) 17 A0 7R 495 0l T 7, U g XU e B 2 B
Zhang 25V 57 R A BHLBE IR T8 MK, R A 2 1 40
R o IR o R

A 5% M5 U A Sy e B R 2R A AR | 4
il B 2 1l o 3E A Y A B X AR TR R AT R 5
THE AUC A ¥ >0.8 ((#B4] AUC=0.807 , 5 iiF 41
AUC=0.831) , i W] #2 4 B A4 R 45 /9 70l 68 07 5
Hosmer-Lemeshow 81 & 1 B V-4l A5 74 151 0 18 5 52 (8
Z I TCH AR 2E (R4l P=0.845, UF4l: P=
0.197) , it BH #5815 91 MBO H & ERCP R J5 % 4
EBI XU 5 52 PR & A — B,

ANN [ 55 2 BB AR 1 40 10 )2 S5t A 1R 22 I A iR

© WA )3 of [ FF I F A EPTA

T T i A 2 BB B ASUAE 2 A 0 (A R (% T
WEO PR S g, B S00 AR 5 i o R B, T
(Y AH OGP e el R RH A B (2R R 0.468
b Ak 5 R 100.0% ) BT o5 ACER Bk, X S
ERCP RJG EBI W A AR E R EZMWIEN, HES
JIEL T X P e R A B 1Y) — S AR P Rk I 2R R 977 AR
ARG MBEIRNA &, [0 A GE 26 15 5 18 & 500 Bk 3R
R ARBE TR

ARWFFEA R ZAL . AT P 5E . 2
PWHEARRAR, KO EE TR, A —E
AE 1% o 1 0 3 > MBO B, 7T BEAF 7 —SL BE#%
P ey s Tk HEBR R A~ B4 51 1Y 25 5% EBL
RAMFEW ; ERCP FARAE G N A QIHAE, Xt
FErh Al BB 5 EBL & A4 A B &R I R AT 58, I
B, Ry (R RN A S M TR R, T R RE A Ak
KEEA . Zrh . HTE TR B 7 17

Zg FRRR, it 50 MBO & ERCP AR J5 EBI
KRS fa ke R BEIR e . IR A . AL
BRI B A B A A e 0 AR Y EL A R4 ) S P
A, A9 BHA X EBI A9 52 0 5 K o

MBFR: AEEFARA G R,

YEH Tk AR L FHA R B E o
B XM IR 515 5 TR I BF 5% Ao RHE 5 AT A
HE it 5 15 F A I 5 X PRI IR Ao 54T
B 41 A 3 NS 7R R S5 e A ARAR Rt B S
FeF R, PTAAER R ERL LA

S % Lk

[1] Termsinsuk P, Charatcharoenwitthaya P, Pausawasdi N.
Development and validation of a 90-day mortality prediction model
following endobiliary drainage in patients with unresectable
malignant biliary obstruction[J]. Front Oncol, 2022, 12: 922386.
doi: 10.3389/fonc.2022.922386.

[2] Pu LZ, Singh R, Loong CK, et al. Malignant biliary obstruction:
evidence for best practice[J]. Gastroenterol Res Pract, 2016, 2016:
3296801. doi: 10.1155/2016/3296801.

[3] Drapek LC, Kerlan RK Jr, Acquisto S. Guidelines for biliary stents
and drains[J]. Chin Clin Oncol, 2020, 9(1): 9. doi: 10.21037/
€c0.2020.02.01.

[4] Lee IM, Lee SH, Jang DK, et al. Air cholangiography in

endoscopic bilateral stent-in-stent placement of metallic stents for

http://www.zpwz.net


http://dx.doi.org/10.3389/fonc.2022.922386
http://dx.doi.org/10.1155/2016/3296801
http://dx.doi.org/10.21037/cco.2020.02.01
http://dx.doi.org/10.21037/cco.2020.02.01

1216

g E

SRR R 5530 %

malignant hilar biliary obstruction[J]. Therap Adv Gastroenterol,
2016, 9(2):189-198. doi: 10.1177/1756283X15618132.

[5] Kiriyama S, Kozaka K, Takada T, et al. Tokyo Guidelines 2018:
diagnostic criteria and severity grading of acute cholangitis (with
videos) [J]. J Hepatobiliary Pancreat Sci, 2018, 25(1): 17-30. doi:
10.1002/jhbp.512.

[6] Royo-Cebrecos C, Gudiol C, Garcia J, et al. Characteristics,
actiology, antimicrobial resistance and outcomes of bacteraemic
cholangitis in patients with solid tumours: a prospective cohort
study[J]. J Infect, 2017, 74(2): 172-178. doi: 10.1016/j.
jinf.2016.10.008.

[7] sKEK, L7246, SRR, 45 . 28 BRCP iR AR 3RIUIL T35 3200 R b

Aji K Tt 25 P4 53 A (1. 1 i AR A AR 2022, 31(3):376-385.
doi: 10.7659/j.issn.1005-6947.2022.03.011.
Zhang G, Wang JH, Su SY, et al. Distribution and drug resistance
of pathogenic bacteria in culture of bile collected by ERCP[J].
China Journal of General Surgery, 2022, 31(3): 376-385. doi:
10.7659/1.issn.1005-6947.2022.03.011.

[8] Yilmaz H, Kogyigit B. Predictors of postendoscopic retrograde
cholangiopancreatography associated cholangitis: a retrospective

cohort study[J]. Turk J Med Sci, 2022, 52(1): 105-112. doi:
10.3906/sag-2109-84.

[9] Saillard C, Schmauch B, Laifa O, et al. Predicting survival after
hepatocellular carcinoma resection using deep learning on
histological slides[J]. Hepatology, 2020, 72(6): 2000-2013. doi:
10.1002/hep.31207.

[10] Goyal H, Sherazi SAA, Gupta S, et al. Application of artificial
intelligence in diagnosis of pancreatic malignancies by endoscopic
ultrasound: a systemic review[J]. Therap Adv Gastroenterol, 2022,

15:17562848221093873. doi: 10.1177/17562848221093873.

[11] F-Big, = *J\,J\Iﬂft % BARGERN T FERH % ERCP R S5
KA R g R 2 [T]. o E AR R AR, 2021, 41(14):3120-

3123. doi: 10.3969/.issn.1005-9202.2021.14.056.

Wang SH, Wu LY, Jia GF, et al. Influencing factors of cholangitis
after ERCP in elderly patients with malignant biliary obstruction[J].
Chinese Journal of Gerontology, 2021, 41(14): 3120-3123. doi:
10.3969/j.issn.1005-9202.2021.14.056.

[12] #HET, 2250, Tk 556 ERCP AR J5 & A JH3E R UL 1) i 16 [ 2
8 101, BF IR AR RL 2% 35, 2019, 27(4): 302-304. doi: 10.3969/).
issn.1006-4761.2019.04.019.

Yang HL, Yuan Y, Zhang ZM. Analysis of risk factors for post-
ERCP biliary infection[J]. J Hepatobiliary Surg, 2019, 27(4):302—
304. doi: 10.3969/1.issn.1006-4761.2019.04.019.

[13] Fu ZF, Song JT, Pi YL, et al. A risk prediction model for post-

endoscopic retrograde cholangiopancreatography pancreatitis after

stent insertion for malignant biliary obstruction: development and

validation[J]. Dig Dis Sci, 2023, 68(4): 1574-1584. doi: 10.1007/
510620-022-07649-8.

[14] AR, AXALL, falmmt, 55 . BN AT IRARAE R AR
J K FE R P R [0, A s e i g A
3442. doi:10.11816/cn.ni.2022-220929.

R
AR, 2022, 32(22):3438-

Zhang P, Yu MH, He LB, et al. Etiological characteristics and risk

factors for postoperative biliary tract infection in patients
undergoing endoscopic retrograde cholangiopancreatography[J].
Chinese Journal of Nosocomiology, 2022, 32(22):3438-3442. doi:
10.11816/cn.ni.2022-220929.

[15] Yokoe M, Hata J, Takada T, et al. Tokyo Guidelines 2018:
diagnostic criteria and severity grading of acute cholecystitis (with
videos) [J]. J Hepatobiliary Pancreat Sci, 2018, 25(1): 41-54. doi:
10.1002/jhbp.515.

[16] Dumonceau JM, Kapral C, Aabakken L, et al. ERCP-related

adverse events: European society of gastrointestinal endoscopy

(ESGE) guideline[J]. Endoscopy, 2020, 52(2): 127-149. doi:
10.1055/a~1075-4080.

[17] Liu YM, Zhang CZ, Song MY, et al. Predicting early biliary
infection after stenting of malignant biliary obstruction: model
development and internal validation[J]. Abdom Radiol (NY), 2023,
48(7):2456-2465. doi: 10.1007/s00261-023-03936-8.

[18] Turk Wensveen T, Gasparini D, Raheli¢ D, et al. Type 2 diabetes
and viral infection; cause and effect of disease[J]. Diabetes Res
Clin Pract, 2021, 172:108637. doi: 10.1016/j.diabres.2020.108637.

[19] Dowey R, Igbal A, Heller SR, et al. A bittersweet response to
infection in diabetes; targeting neutrophils to modify inflammation
and improve host immunity[J]. Front Immunol, 2021, 12:678771.
doi: 10.3389/fimmu.2021.678771.

[20] ELZF, MRS, Al il B . St fIEL A BEL A0 28 BT 2 R IFL il S 2

BT KA IR R B R 2R AT 0], S R B e R

Z% W&, 2020, 17(4): 231-234. doi: 10.3969/j. issn. 1672-
6170.2020.04.070.

Tan F, Liu FL, He LX. Risk factors for early biliary infection after

implantation of percutaneous transhepatic biliary stent in patients

with malignant biliary obstruction[J]. Practical Journal of Clinical

Medicine, 2020, 17(4): 231-234. doi: 10.3969/j. issn. 1672-
6170.2020.04.070.

[21] Daryabor G, Atashzar MR, Kabelitz D, et al. The effects of type 2
diabetes mellitus on organ metabolism and the immune system[J].
Front Immunol, 2020, 11:1582. doi: 10.3389/fimmu.2020.01582.

[22] Cozma MA, Dobrica EC, Shah P, et al. Implications of type 2
diabetes mellitus in patients with acute cholangitis: a systematic
review of current literature[J]. Healthcare (Basel), 2022, 10(11):
2196. doi: 10.3390/healthcare10112196.

[23] Chen M, Wang L, Wang Y, et al. Risk factor analysis of post-ERCP

http://www.zpwz.net


http://dx.doi.org/10.1177/1756283X15618132
http://dx.doi.org/10.1002/jhbp.512
http://dx.doi.org/10.1002/jhbp.512
http://dx.doi.org/10.1016/j.jinf.2016.10.008
http://dx.doi.org/10.1016/j.jinf.2016.10.008
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.03.011
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.03.011
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.03.011
http://dx.doi.org/10.3906/sag-2109-84
http://dx.doi.org/10.3906/sag-2109-84
http://dx.doi.org/10.1002/hep.31207
http://dx.doi.org/10.1002/hep.31207
http://dx.doi.org/10.1177/17562848221093873
http://dx.doi.org/10.3969/j.issn.1005-9202.2021.14.056
http://dx.doi.org/10.3969/j.issn.1005-9202.2021.14.056
http://dx.doi.org/10.3969/j.issn.1005-9202.2021.14.056
http://dx.doi.org/10.3969/j.issn.1006-4761.2019.04.019
http://dx.doi.org/10.3969/j.issn.1006-4761.2019.04.019
http://dx.doi.org/10.3969/j.issn.1006-4761.2019.04.019
http://dx.doi.org/10.1007/s10620-022-07649-8
http://dx.doi.org/10.1007/s10620-022-07649-8
http://dx.doi.org/10.11816/cn.ni.2022-220929
http://dx.doi.org/10.11816/cn.ni.2022-220929
http://dx.doi.org/10.11816/cn.ni.2022-220929
http://dx.doi.org/10.1002/jhbp.515
http://dx.doi.org/10.1002/jhbp.515
http://dx.doi.org/10.1055/a-1075-4080
http://dx.doi.org/10.1055/a-1075-4080
http://dx.doi.org/10.1007/s00261-023-03936-8
http://dx.doi.org/10.1016/j.diabres.2020.108637
http://dx.doi.org/10.3389/fimmu.2021.678771
http://dx.doi.org/10.3969/j.issn.1672-6170.2020.04.070
http://dx.doi.org/10.3969/j.issn.1672-6170.2020.04.070
http://dx.doi.org/10.3969/j.issn.1672-6170.2020.04.070
http://dx.doi.org/10.3969/j.issn.1672-6170.2020.04.070
http://dx.doi.org/10.3389/fimmu.2020.01582
http://dx.doi.org/10.3390/healthcare10112196

%80 L EH, F REE

¥4 4% L ERCP A & 7 ¥ fjE &

R TUM AL AR By 2 5L 5 3 1217

cholangitis: a single-center experience[J]. Hepatobiliary Pancreat
Dis Int, 2018, 17(1):55-58. doi: 10.1016/j.hbpd.2018.01.002.
VR AERELE SR T N BT R AT B 5 SO AR S I
K VR BB 5 B R DR 3 [0]. TP PR 4, 2018, 40(5):527-530.
doi:10.11675/1.issn.0253-4304.2018.05.13.

[24

[}

Xu XM. Influencing factors of acute cholecystitis after endoscopic
retrograde  cholangiopancreatography stent implantation for
obstructive jaundice[J]. Guangxi Medical Journal, 2018, 40(5):527-
530. doi:10.11675/.issn.0253-4304.2018.05.13.
[25] R+, FEARER, XUBRL . =4 iEfh 2 N EE + 58 5Lk bl
TP R TRAXT INAE DY RE IR []. 52 R 25243, 2020,
37(5):430-432. doi: 10.14172/j.issn1671-4008.2020.05.014.
Song JB, Dong LS, Liu XZ. Three-dimensional ultrasound
evaluation of the effect of endoscopic duodenal papillotomy and
balloon dilatation on gallbladder function[J]. Practical Journal of
Medicine & Pharmacy, 2020, 37(5): 430-432. doi: 10.14172/j.
issn1671-4008.2020.05.014.
X 4vb, Jh, X . EEARRLE A ERCP A & A N G 1y 5
Wi R 24 Hr ). v R D2 R, 2023, 25(3):421-424. doi:10.3760/
cma.j.cn431274-20220410-00300.

[26

=

Liu JS, Zhou J, Liu Z. Analysis of factors influencing the
occurrence of biliary tract infection after ERCP in patients with
biliary tract obstruction[J]. Journal of Chinese Physician, 2023, 25
(3):421-424. doi:10.3760/cma.j.cn431274-20220410-00300.

[27] Everett BT, Naud S, Zubarik RS. Risk factors for the development
of stent-associated cholangitis following endoscopic biliary stent
placement[J]. Dig Dis Sci, 2019, 64(8):2300-2307. doi: 10.1007/
510620-019-05533-6.

[28] Sk Iy, K52, B 4AR, 4% 242 ERCP IHIH S8 1 A GAYT B EH

T A JSH 285 SR B 5 i PR 2R A M [0, AF IR ANRL 2%k, 2022, 34(11):
689-692.
Han ZQ, Qiu BY, Lu BC, et al. Factors influencing the efficacy of
ERCP biliary stent treatment for malignant tumor biliary
obstruction[J]. Journal of Hepatopancreatobiliary Surgery, 2022, 34
(11):689-692.

[29] FH4T, B R, 42455 . ERCP A I YL 43 BT (1. 75 [ s 1

Zj , 2016, 26(5): 539-541. doi: 10.3969/j. issn. 1004-
0188.2016.05.027.
Yin H, Luo BP, Li CT. Analysis of biliary tract infection after
ERCP surgery[J]. Medical Journal of National Defending Forces in
Southwest China, 2016, 26(5):539-541. doi: 10.3969/j.issn. 1004~
0188.2016.05.027.

[30] BeE R, ok £, A58, 45 . 520 ERCP HIE S48 S AR T

FERH M BT A A FE G PR 2R 1], v [ AR 2R, 2022, 31(2):
208-216. doi:10.7659/j.issn.1005-6947.2022.02.009.
Duan YL, Fan GX, Li K, et al. Risk factors for bilirubin lowering
effect of ERCP-guided biliary stent placement in treatment of
malignant obstructive jaundice[J]. China Journal of General
Surgery, 2022, 31(2): 208-216. doi: 10.7659/j. issn. 1005-
6947.2022.02.009.

[31] Zhang WH, Ding PP, Liu L, et al. CO, or air cholangiography
reduces the risk of post-ERCP cholangitis in patients with Bismuth
type IV hilar biliary obstruction[J]. BMC Gastroenterol, 2020, 20
(1):189. doi: 10.1186/s12876-020-01341-9.

[32] #AFapibe, AR, T, 45 . A RE M B0E R0 5 5 LA AR IR T e

R IR DR A DG R 28 3 BT 0], w42 B B SR g 22 2% 3R, 2016, 26(10):
2296-2298. doi: 10.11816/cn.ni.2016-160270.
Hu QR, Wang LJ, Ding MD, et al. Related clinical factors for
postoperative biliary tract infections in obstructive jaundice
patients  undergoing  drainage[J]. = Chinese  Journal  of
Nosocomiology, 2016, 26(10): 2296-2298. doi: 10.11816/cn.
ni.2016-160270.

[33] Zhang GQ, Li Y, Ren YP, et al. Outcomes of preoperative
endoscopic nasobiliary drainage and endoscopic retrograde biliary
drainage for malignant distal biliary obstruction prior to
pancreaticoduodenectomy[J]. World J Gastroenterol, 2017, 23(29):
5386-5394. doi: 10.3748/wjg.v23.129.5386.

[34] Liu XL, Wang XH, Yu LH, et al. A novel prognostic score based on
artificial intelligence in hepatocellular carcinoma: a long-term
follow-up analysis[J]. Front Oncol, 2022, 12:817853. doi: 10.3389/
fonc.2022.817853.

[35] Mai RY, Zeng J, Meng WD, et al. Artificial neural network model
to predict post-hepatectomy early recurrence of hepatocellular

carcinoma without macroscopic vascular invasion[J]. BMC Cancer,

2021, 21(1):283. doi: 10.1186/s12885-021-07969-4.
(ALtmit RF)

ARSC5| S : L R, BRI, MIRLAE, S5 A IHIEARRL ERCP A
- S0 LT U e 0 AR A £ A ST 5 A (0], v R AR R R
2023, 32(8):1208-1217. doi: 10.7659/j.issn.1005-6947.2023.08.009
Cite this article as: Ma YX, Zhang XS, Liu KJ, et al. Establishment
and evaluation of early biliary infection prediction model after ERCP
in malignant biliary obstruction[J]. Chin J Gen Surg, 2023, 32(8):
1208-1217. doi: 10.7659/j.issn.1005-6947.2023.08.009

http://www.zpwz.net


http://dx.doi.org/10.1016/j.hbpd.2018.01.002
http://dx.doi.org/10.11675/j.issn.0253-4304.2018.05.13
http://dx.doi.org/10.11675/j.issn.0253-4304.2018.05.13
http://dx.doi.org/10.14172/j.issn1671-4008.2020.05.014
http://dx.doi.org/10.14172/j.issn1671-4008.2020.05.014
http://dx.doi.org/10.14172/j.issn1671-4008.2020.05.014
http://dx.doi.org/10.3760/cma.j.cn431274-20220410-00300
http://dx.doi.org/10.3760/cma.j.cn431274-20220410-00300
http://dx.doi.org/10.3760/cma.j.cn431274-20220410-00300
http://dx.doi.org/10.1007/s10620-019-05533-6
http://dx.doi.org/10.1007/s10620-019-05533-6
http://dx.doi.org/10.3969/j.issn.1004-0188.2016.05.027
http://dx.doi.org/10.3969/j.issn.1004-0188.2016.05.027
http://dx.doi.org/10.3969/j.issn.1004-0188.2016.05.027
http://dx.doi.org/10.3969/j.issn.1004-0188.2016.05.027
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.02.009
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.02.009
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.02.009
http://dx.doi.org/10.1186/s12876-020-01341-9
http://dx.doi.org/10.11816/cn.ni.2016-160270
http://dx.doi.org/10.11816/cn.ni.2016-160270
http://dx.doi.org/10.11816/cn.ni.2016-160270
http://dx.doi.org/10.3748/wjg.v23.i29.5386
http://dx.doi.org/10.3389/fonc.2022.817853
http://dx.doi.org/10.3389/fonc.2022.817853
http://dx.doi.org/10.1186/s12885-021-07969-4
https://dx.doi.org/10.7659/j.issn.1005-6947.2023.08.009
http://dx.doi.org/10.7659/j.issn.1005-6947.2023.08.009

	1     资料与方法
	1.1 患者资料
	1.2 数据收集
	1.3 ERCP操作方法
	1.4 研究的终点及相关定义
	1.5 统计学处理

	2     结　果
	2.1 建模组与验证组基础资料比较
	2.2 MBO患者ERCP术后相关危险因素的单变量分析
	2.3 MBO患者ERCP术后相关危险因素的多变量分析
	2.4 模型构建
	2.5 模型的验证
	2.6 ANN模型对独立危险因素评价
	2.7 模型对EBI发生的预测性能

	3     讨　论

