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Construction of a nomogram predictive model for the risk of
intrahepatic cholangiocarcinoma based on dyslipidemia and
related factors

XU Zheng'ao"’, LIANG Xiao"”

(1. Department of General Surgery, Run Run Shaw Hospital Affiliated to Zhejiang University School of Medicine, Hangzhou 310000,
China; 2. Zhejiang Provincial Key Laboratory of Multi-omics Precision Diagnosis and Treatment of Liver Diseases, Hangzhou 310000,
China)

Abstract Background and Aims: Intrahepatic cholangiocarcinoma (ICC) is insidious in onset and progresses
rapidly, often causing patients to miss the optimal surgical window when diagnosed. The mechanism
underlying ICC occurrence remains unclear, potentially involving multiple factors, and dyslipidemia
currently is identified as one of the risk factors. Therefore, this study was conducted to investigate the
association between dyslipidemia and other risk factors with the occurrence of ICC, and to construct a
nomogram prediction model, so as to facilitate early prevention for high-risk individuals for ICC and
ultimately reduce the incidence rate.

Methods: A retrospective analysis was conducted on 5 906 liver surgery patients admitted in the
Department of General Surgery of Sir Run Run Shaw Hospital, Zhejiang University School of Medicine,
from January 2015 to January 2023. Among them, ICC patients and non-cancer patients were designated
as the case group and control group, respectively. Basic data and biochemical indicators were collected
before treatment. Lipid indexes and other risk factors were included in univariate and multivariate
regression analyses to identify independent risk factors for ICC occurrence. A nomogram prediction
model was constructed to assess the impact of each factor. The clinical predictive performance of the
nomogram model was evaluated using receiver operating characteristic (ROC) curve, calibration curve,
and decision curve.

Results: A total of 351 ICC patients and 2 145 non-cancer patients were included. Univariate analysis
showed that the sex, age, and the proportion of diabetes, hypertension, cirrhosis, hepatitis B, history of
bile duct stones, and history of schistosomiasis, as well as the serum triglycerides, serum total
cholesterol, and serum high-density lipoprotein cholesterol (HDL-C) levels were significantly different
between the two groups (all P<0.05). Logistic multivariate regression analysis revealed that age,
hypertension, diabetes, hepatitis B, cirrhosis, and low blood HDL-C (<0.83 mmol/L) were independent
risk factors for ICC occurrence, while a history of intrahepatic bile duct stones was a protective factor
against ICC occurrence (all P<0.05). A nomogram prediction model for ICC occurrence constructed
based on these risk factors had an area under the ROC curve of 0.771 (95% CI=0.744-0.797, P<0.001).
The calibration curve showed good fit between the predicted and actual curves, and the decision curve
indicated that the model had good clinical benefits and efficacy at risk thresholds of approximately 0.1-
0.4, and its performance surpassed that of a single indicator.

Conclusion: Low blood HDL-C is closely associated with ICC occurrence. The nomogram prediction
model constructed based on low blood HDL-C and other six factors can provide references for the
prevention and clinical treatment of ICC.

Key words Bile Duct Neoplasms; Bile Ducts, Intrahepatic; Dyslipidemias; Risk Factors; Nomograms
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Tablel Comparison of clinical data between two groups of patients

A Y2 (n=351) XTHRZH (n=2 145) Xz P
FHEn(%)] 189(53.8) 866(40.3) 22.439 <0.001
AR, M(IQR)] 65(58~70) 56(47~65) 12.011 <0.001
BMI [kg/m*, M(IQR)] 22.31(20.81~24.65) 22.76(20.69~25.09) 0.944 0.345
BRI (%)] 50(14.2) 129(6.0) 30.697 <0.001
FLE (%)) 128(36.5) 317(14.8) 96.854 <0.001
Jragfk[n (%)) 63(17.9) 207(9.7) 21.531 <0.001
(%)) 133(37.9) 626(29.2) 10.807 0.001
NS A0 (%)) 79(22.5) 759(35.4) 22.429 <0.001
JRAESS A0 (%))] 86(24.5) 634(29.6) 3.756 0.053
I MU (%) ] 18(5.1) 48(2.2) 9.789 <0.001
AEMiRT R (%)) 78(22.2) 535(24.9) 1.204 0.273
B AR (%)) 0(0.0) 2(0.1) <0.001 1.000
D Az AL AR A 2 [ (%) ] 0(0.0) 0(0.0) — —
TG [mmol/L, M(IQR)] 1.28(0.93~1.70) 1.14(0.84~1.64) 3.231 0.001
TC [mmol/L, M(IQR)] 4.53(3.72~5.36) 4.70(4.01~5.38) 2,578 0.010
LDL [mmol/L, M(IQR)] 2.70(2.09~3.29) 2.74(2.20~3.29) 1.071 0.284
HDL-C [mmol/L, M(IQR)] 1.05(0.79~1.31) 1.22(0.99~1.45) 7.742 <0.001

22 ICCRAERRBHRERSH fb . & B . fik HDL-C Ifi £ (HDL-C<0.83 mmol/L)

HR A A o K 36 B 2 2 (90 DR I K — RICC KAEBIASI AR 2R, PR A 45 A 9% 58 o
RN, ARSI FEXHRRZHITZHR ICC AR ER (P<0.05) (£2),
Logistic [l 04, & 8 @y . i Fe . BEPRSS  F A
FR2 ICCEEXER % EZE Logistic E 3447

Table 2 Multivariate Logistic regression analysis of risk factors for occurrence of ICC

S B SE Wald OR(95% CI) P
e 0.223 0.128 3.051 1.250(0.973~1.605) 0.081
AR 0.053 0.006 85.59 1.055(1.043~1.066) <0.001
WEPR 0.576 0.194 8.844 1.778(1.217~2.599) 0.003
iR 0.678 0.141 23.19 1.969(1.494~2.594) <0.001
HFtifk 0.414 0.181 5.207 1.513(1.060~2.159) 0.022
il 0.347 0.133 6.86 1.415(1.091~1.834) 0.009
RRAESE A -0.937 0.147 40.456 0.392(0.293~0.523) <0.001
1ML B 0.041 0.323 0.016 1.042(0.553~1.963) 0.899
TG(>1.69 mmol/L v5.<1.69 mmol/L) -0.177 0.151 1.384 0.837(0.623~1.126) 0.239
TC(>5.17 mmol/L v5.<5.17 mmol/L) -0.131 0.145 0.816 0.877(0.660~1.165) 0.366
HDL-C(<0.83 mmol/L v5.>0.83 mmol/L) 0.940 0.157 35.893 2.560(1.882~3.482) <0.001

2.3 Tl ICC & iR XUk i 51l & B iR B g 3 W) BERE, R T AR Y 5 I PR S PR B A

FAEW . S s . MR . BFEEfL . O WA — 2t (B 2A) . 2% ROC #h <, T &
fH 4 45 4 . Ik HDL-C il i (HDL-C<0.83 mmol/L) ICC & %% % 1 AUC H 0771 (95% CI=0.744~0.797 ,

VB g 5 Wi TR 1A A 90 £ P O S AL (P 1) o P<0.001) (F2B). Zxifil Rl & on, 76 KUK
2.4 TNEEBIRIRERIE {627 0.1~0.4 i, %51 2k P 39100 5 00 A 26 11

HRAE 22 D2 (0] )3 Sy f B DA 2%, 4 ol A v o 7L SR T = R g AN S N R LU
LR, B LR R T A R ) S B i £ A EE AR il (El20),
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Figure 2 Validation of predictive model performance
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