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ABSTRACT Objective: To construct a prediction model about the autoimmune liver disease (AILD) related cirrhosis based on
two-dimensional shear wave elasticity (2D-SWE), ultrasound and serological indexes, and to evaluate the predicting effciency. Objective
To construct a prediction model about the autoimmune liver disease (AILD) related cirrhosis based on two-dimensional shear wave elas-
ticity (2D-SWE), ultrasound and serological indexes, and to evaluate the predicting effciency. Methods: Patients with AILD confirmed by
liver biopsy with liver ultrasound, 2D-SWE and serological examination were collected from 2019.01 to 2022.05. Patients were divided
into cirrhotic and non-cirrhotic groups. Independent risk factors for the AILD related cirrhosis were selected by multivariate logistic
regression analysis, and a nomogram model (AILDC) of the AILD related cirrhosis was constructed. The internal was validated on the
model by Bootstrap method, and the Receiver Operating Charateristic curve, calibration curve and clinical decision curve were drew to
evaluate the differentiation degree, calibration degree and the clinical net benefit of the model. Results: A total of 255 patients, 45 had
liver cirrhosis. Multivariate logistic regression analysis showed that liver stiffness (OR:1.322,95%CI:1.186-1.474), spleen thickness> 4 cm
(OR: 5.154,95%CI: 1.943-13.674), complement C4(OR:0.001,95%CI:0.000-0.674), and the Golgi apparatus protein-73 (OR: 1.014,95%
CIL: 1.0 0 2-1.027) were all independent predictors of AILD related cirrhosis. The optimal cut-off for AILDC was 80, sensitivity 84.4%,
specificity 78.6%, the area under curve(AUC) was 0.866. The optimal cutoff value for AILD liver stiffness was 10 Kpa, with the sensitiv-
ity of 71.1%, and the specificity of 85.2%, and an AUC of 0.803. Compared with other non-invasive indicators, AILDC has a higher net
reclassification index, comprehensive discriminant improvement index, and clinical decision curve. Conclusion: The AILDC has better
predictive efficacy than other noninvasive indices, and worth further promotion in clinical practice.
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Table 1 Basic characteristics
Name of index Total (n=255) Non-cirrhotic group (n=210) Cirrhotic group (n=45) P
Age (year) 529+ 11.3 524+ 109 55.0+ 13.2 0.069
Gender
Female 214 (83.9%) 175 (83.3%) 39 (86.7%) 0.66
Male 41 (16.1%) 35 (16.7%) 6 (13.3%)
BMI 224+ 2.8 224+ 2.5 22.4% 3.7 0.69
Right liver size
Normal 236 (92.5%) 196 (93.3%) 40 (88.9%) 0.34
Reduce 19 (7.5%) 14 (6.7%) 5(11.1%)
Liver echo
Normal 140 (54.9%) 121 (57.6%) 19 (42.2%) 0.12
Thickening 85(33.3%) 67 (31.9%) 18 (40.0%)
Trrberculation 30 (11.8%) 22 (10.5%) 8(17.8%)
Diolame
Smooth 214 (83.9%) 181 (86.2%) 33 (73.3%) 0.044
Coarse 41 (16.1%) 29 (13.8%) 12 (26.7%)
Collateral circulation
No 251 (98.4%) 208 (99.0%) 43 (95.6%) 0.14
Yes 4 (1.6%) 2 (1.0%) 2 (4.4%)
Splenomegaly
No 168 (65.9%) 153 (72.9%) 15 (33.3%) <0.001
Yes 87 (34.1%) 57 (27.1%) 30 (66.7%)
Gallbladder wall
Smoot 78 (30.6%) 70 (33.3%) 8 (17.8%) 0.049
Coarse 177 (69.4%) 140 (66.7%) 37 (82.2%)
Pathological type
Autoimmune hepatitis 146(57.3%) 123(58.6%) 23(51.1%) 0.72
Primary biliary cholangitis 71(27.8%) 58(27.6%) 13(28.9%)
Primary sclerotic cholangitis 5(2.0%) 4(1.9%) 1(2.2%)
Overlap syndrome 33(12.9%) 25(11.9%) 8(17.8%)
ALT (U/L) 149.3 £ 430.1 159.4+ 470.0 102.3+ 1243 0.32
Transaminase (U/L) 111.6 £ 1213 107.7+ 114.2 130.0+ 150.3 0.049
Platelet count (/ L) 205.1+ 794 212.3% 76.1 171.1% 86.0 <0.001
Albumin (g/L) 38.7+ 16.8 39.0+ 17.7 37.4% 12.3 0.009
Glutayl transpeptidase (u/L) 284.7+ 341.1 292.8+ 361.3 246.9+ 223.5 0.69
Cholesterol (mmol/L) 3.42+ 1.14 3.46x 1.09 3.38+ 1.02 0.82
Total bilirubin (wmol/L) 452+ 60.9 40.6x 58.0 66.6x 69.8 0.002
Alkaline phosphatase (mmol/L) 242.5% 202.1 241.7+ 206.3 246.1= 183.4 0.77
Golgi Body Protein 73 (ug/L) 96.1+ 33.7 92.3% 27.7 113.5% 50.3 <0.001
Prothrombin time (s) 12.8+ 1.8 12.6x 1.5 13.6x 2.7 <0.001
Prothrombin activity level (%) 102.5+ 21.2 104.4+ 20.6 93.6% 21.7 <0.001
International normalized ratio 1.0+ 0.2 1.0+ 0.1 1.1+ 04 0.003
Complementary C3(g/L) 1.1+ 0.3 1.1+ 0.3 1.1+ 0.3 0.21
Complementary C4(g/L) 0.2+ 0.1 0.2+ 0.1 0.2+ 0.1 0.01
Liver tissue hardness (kpa) 8.0+ 4.9 6.8+ 3.1 13.4+ 7.5 <0.001
Inner diameter of the main
1.1+ 0.1 1.1+ 0.1 1.1+ 0.1 0.89

portal vein(cm)
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Fig.1 Correlation Heat Map of Each Index

Note: S: liver fibrosis stage, G: inflammation stage, swe: liver stiffness, laminin: laminin, PIIIP: type III procollagen telopeptide, HA: hyaluronidase, echo:

liver echo, right-lobe-size: right hepatomegaly, sp: splenomegaly, PV: portal vein diameter, Collateral: collateral formation. circle means no correlation.
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Table 2 AILD related cirrhosis multivariable analysis result

Name of index B P OR 95%CI

Albumin (g/L) -0.004 0.747 0.996 0.972-1.021
Platelet count (/L) -0.002 0.563 0.998 0.992-1.004
Total bilirubin (umol/L) 0.002 0.518 1.002 0.995-1.009
Prothrombin time (s) -0.028 0.821 0.972 0.760-1.243
Complement C4(g/L) -6.565 0.037 0.001 0.000-0.674
Golgi Body Protein 73 (ug/L) 0.014 0.019 1.014 1.002-1.027
Capsula fibrosa -0.124 0.821 0.883 0.302-2.583

The gallbladder wall is rough -0.135 0.805 0.874 0.300-2.546
Splenic thickness was> 4 cm 1.64 0.001 5.154 1.943-13.674
Liver Hardness (kpa) 0.279 0 1.322 1.186-1.474

Constant -4.025 0.144 0.018
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Table 3 AUC of each index
Name of index AUC 95% CI
AAR 0.707 0.619-0.794
APRI 0.656 0.575-0.736
FIB4 0.755 0.681-0.828
Fornsindex 0.603 0.507-0.698
NFS 0.693 0.609-0.778
GPR 0.557 0.466-0.647
BARD 0.593 0.508-0.677
LOKindex 0.745 0.664-0.826
LSM 0.803 0.715-0.892
AILDC 0.866 0.795-0.937
2.6 TR F)#L EFIIE FEFREY IR RULSRE Hh £ (B 5) T L AILDC BAg e KAk 35 H
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Fig.4 The AILDC calibration curve Fig.5 Clinical decision curve for each index
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Table 4 NRI and IDI of each index

Name of index NRI changes the Inspection value P DI changes the Inspection value P
value value

AAR 0.251 2.287 0.022 0.148 1.955 0.051
APRI 0.308 3.069 0.002 0.197 2.853 0.004
FIB4 0.178 2.023 0.043 0.139 1.986 0.047
Forns 0.389 3.763 <0.001 0.225 3.333 0.001
NES 0.278 2.748 0.006 0.186 2.628 0.009
GPR 0.456 4.083 <0.001 0.239 3.637 <0.001
BARD 0.6 4.527 <0.001 0.256 3.982 <0.001
Lokindex 0.235 2.059 0.039 0.125 1.568 0.117
LSM 0.824 1.83 0.041 0.65 1.421 0.253
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