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Predicting Hepatic Fibrosis Risk in Wilson's Disease: Development and Validation of

Prognostic Model Integrating TCM Syndromes and Modern Biomarkers
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[Abstract] Objective: To analyze the influencing factors of hepatic fibrosis in patients with Wilson's disease (WD) and to
develop and validate a predictive model for hepatic fibrosis in WD that integrates traditional Chinese medicine (TCM ) syndromes and
modern biomarkers, thus providing a basis for early identification of high-risk populations and medical intervention. Methods: The
clinical data of 220 WD patients diagnosed in the Department of Encephalopathy, The First Affiliated Hospital of Anhui University of
Chinese Medicine between January 2010 and December 2024 were retrospectively collected. Through a random number table, patients

were assigned into a training set (154 patients) and a validation set (66 patients) in a 7:3 ratio. Univariate COX regression, LASSO
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regression analysis, and multivariate COX regression analysis were performed to identify independent influencing factors for hepatic
fibrosis in WD patients, and a clinical prediction model was established based on these factors. The discrimination, calibration, and
clinical utility of the model were evaluated based on the area under the receiver operating characteristic curve (AUC), calibration curves,
and decision curve analysis (DCA ), respectively. Results: A total of 220 patients were included. The syndrome of combined phlegm
and stasis, triglycerides (TG ), laminin (LN), and male gender were identified as independent risk factors for hepatic fibrosis in WD
patients, while TCM intervention and high-density lipoprotein cholesterol (HDL-C) were protective factors. The C-index indicated
excellent discriminative ability ( training set: 3-year AUC=0.908, 5-year AUC=0.869, 7-year AUC=0.829; validation set: 3-year AUC=
0.898, 5-year AUC=0.780, 7-year AUC=0.743). Calibration curves showed good consistency. DCA demonstrated the clinical net benefit

probabilities across different risk thresholds at various time points. Conclusion: The predictive model established in this study has high

accuracy and can be conveniently used for the early identification and risk prediction of hepatic fibrosis in patients with WD.
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Univariate COX regression analysis

PER 25T I S AR . W XS A e &R
PEAT COX 43 B, W3 1. ¥4 38 & COX [nl ) 43
Mrf s X 38 bR 40 A LASSO I8 )3, LASSO [1] I HX
Lambda. min {8 , 7 0.041 754 9, 44 A H £ H TG.
HDL-C LN, GPR . P 51| .t 24 1 il |58 % B 4531k .
LASSO [HlH 25 5 L& 2.

i H B3] B S.E z P AR e (HR)[95% A X 8] (95%C1)
AF i 0.000 0.013 0.010 0.992 1.000(0.975~1.026)
g -0.005 0.002 -1.859 0.063 0.995(0.991~1.000)
ALT -0.007 0.004 -1.680 0.093 0.993(0.985~1.001)
AST -0.014 0.009 -1.590 0.112 0.986(0.969~1.003)
GGT 0.007 0.004 1.626 0.104 1.007(0.998~1.016)
TBIL 0.010 0.019 0.545 0.586 1.010(0.974~1.048)
DBIL 0.003 0.052 0.067 0.947 1.003(0.906~1.111)
IBIL 0.018 0.026 0.712 0.477 1.019(0.968~1.072)
TC 0.110 0.141 0.777 0.437 1.116(0.846~1.472)
TG 0.574 0.158 3.620  <0.001 1.775(1.301~2.422)
HDL-C -1.363 0.509 -2.676 0.007 0.256(0.094~0.694)
LDL-C -0.269 0.194 -1.392 0.164 0.764(0.523~1.116)
ApoAl 0.920 0.609 1.511 0.131 2.509(0.761~8.277)
Lpa -0.000 0.001 -0.042 0.967 1.000(0.997~1.003)
o\ 0.003 0.002 1.858 0.063 1.003(1.000~1.007)
HA 0.001 0.000 1.950 0.051 1.001(1.000~1.002)
LN 0.006 0.002 3.193 0.001 1.006(1.002~1.010)
PO NP 0.014 0.009 1.435 0.151 1.014(0.995~1.032)
24 h R4 0.000 0.000 1.201 0.230 1.000(1.000~1.001)
24 hJR%E -0.000 0.000 -1.897 0.058 1.000(1.000~1.000)
24 h R 45 0.001 0.001 1.076 0.282 1.001(0.999~1.004)
24 hJRBE 0.004 0.005 0.883 0.377 1.004(0.995~1.014)
QIIREE ] -0.024 0.046 -0.513 0.608 0.976(0.891~1.070)
I B -0.006 0.009 -0.604 0.546 0.994(0.977~1.013)
L 55 -0.318 0.848 -0.375 0.708 0.728(0.138~3.835)
I B -0.450 0.994 -0.453 0.651 0.637(0.091~4.473)
CER -7.126 5.177 -1.377 0.169 0.001(0.000~20.496)
NCBC 0.567 0.459 1.235 0217 1.762(0.717~4.331)
Sheth -0.012 0.342 -0.034 0.973 0.988(0.506~1.933)
AT 4T 4k -4 45 # (FIB4) 0.061 0.059 1.024 0.306 1.062(0.946~1.193)
AST-IfiL /N L fEL 46 % (APRI) 0.248 0.223 1.112 0.266 1.281(0.828~1.982)
-4 Ik s K/ i /N LE (. (GPR) 0.421 0.203 2.075 0.038 1.524(1.024~2.269)
24 h R B HE T L 0.190 0.235 0.805 0.421 1.209(0.762~1.918)
1ML 75 0 LU (L -0.418 1.077 -0.388 0.698 0.658(0.080~5.440)
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Fig. 2 LASSO regression risk factor screening
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Fig.3 A nomogram prediction model for liver fibrosis in WD patients
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