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[ Abstract] Objective To explore the value of constructing a predictive model
using ultrasound controlled attenuation parameter (CAP) combined with clinical features in
diagnosing fibrosis in patients with metabolic dysfunction-associated steatotic liver disease
(MASLD). Methods This retrospective study analyzed adult samples from the National Health
and Nutrition Examination Survey (NHANES) database between 2017 and 2020. MASLD was
defined as CAP > 248 dB/m, and fibrosis was defined as liver stiffness measured by transient
elastography > 8.2 kPa. Patients were divided into fibrosis and non-fibrosis groups. Features
were selected using the Boruta algorithm, and a predictive model combining CAP and clinical
features was constructed. The receiver operating characteristic curve and area under curve (AUC),
sensitivity, specificity and accuracy were used to evaluate the model. Results A total of 1,472
MASLD patients were identified, with 213 patients in the fibrosis group and 1,259 in the non-
fibrosis group. The features screened by the Boruta algorithm included waist circumference, body
mass index, CAP, blood glucose, combined diabetes, ALT, AST, GGT, hs-CRP, age, ALB, ALP,
STB and gender. AUC for CAP alone in predicting liver fibrosis was 0.727[95%CI(0.690, 0.765)]
with a sensitivity of 62.4%, specificity of 70.2%, and accuracy of 69.1%. The AUC increased to
0.842[95%(0.813, 0.871)] when combining CAP with clinical features, with a sensitivity of 75.5%,
specificity of 76.7%, and accuracy of 75.6%. Delong's test comparing the AUC values of CAP
alone and CAP combined with clinical indicators indicated a statistically significant difference
(Z=-6.877, P<0.001). Conclusion The prediction model constructed by CAP in combination
with clinical features has good diagnostic efficacy in the diagnosis of MASLD fibrosis and

provides a valuable reference tool for clinical practice.

[Keywords] Metabolic dysfunction-associated steatotic liver disease; Liver fibrosis;

Ultrasound; Controlled attenuation parameter; Machine learning; Diagnose
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Figure 1. Flow chart of sample selection
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Table 1. Comparison of clinical data between fibrosis group and non-fibrosis group (x + )

EiEga) YL (n=213) 4tk (n=1259) ¢/ ZAE PH
PG 2.776 0.096
Tk 122 (57.28) 640 (50.83)
Lk 91 (42.72) 619 (49.17)

F (%) 54.51 +15.63 51.46 + 16.59 -2.607 0.010
BMI (kg/m’) 38.14+£7.21 31.91 £6.32 -11.869 <0.001
JEFE (em ) 122.62 + 16.58 106.18 + 14.42 -13.621 <0.001
CAP (dB/m) 338.82 + 43.67 303.28 +39.11 -11.147 <0.001
TG (mg/dL) 131.08 + 57.54 119.50 + 59.85 -2.702 <0.001
%% (uU/mlL) 21.33 £ 8.84 14.93 £ 8.42 -9.839 <0.001
TC (mg/dL) 173.17 +39.55 185.81 +39.12 4319 <0.001
HDL (mg/dL) 45.03 £ 11.17 49.20 £ 12.56 4.942 <0.001
ALT (U/L) 26.87 +11.24 21.55 +10.05 -6.481 <0.001
ALB (g/L) 39.30 +3.51 40.09 +3.13 3.072 0.002
ALP (U/L) 84.89 +25.45 78.78 £21.15 -3.315 <0.001
AST (U/L) 23.12 £7.59 19.90  6.12 -5.881 <0.001
hs—CRP (mg/L) * 3.71 (1.81, 8.01) 244 (1.12, 497) -5.339 <0.001
GGT (U/L) 34.14 £ 14.55 26.07 +13.03 —7.589 <0.001
bR s 103 (48.36) 241 (19.14) 85.202 <0.001
e L S 126 (59.15) 536 (42.57) 19.576 <0.001
ZE WM (mg/dL) 121.41 + 18.37 110.42 + 16.77 -8.168 <0.001
STB (pumol/L) * 6.84 (5.13, 10.26) 6.84 (5.13, 10.26) -1.686 0.092

i HREHABIER T (n, %) Fam, ANELERIA A,

FIE A A 09 B AR P AR S A 542 R FEIM ( Py, Pos) 1Rm, 41
WA K A Mann—Whitney UtsTa; BMI. ARk E3540; CAP. 3 AL, TG Hih=8; TC. % 2B 8; HDL SZEEKEYG; ALT. AR
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Figure 2. Results of feature selection
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Table 2. Results of Logistic regression analysis of CAP combined with other clinical indicators

Eiztay BfH Wald y*{H OR{E (95%CI) Pl
P51

Ltk Ref.

Bk -0.096 0.186 0.909 (0.588, 1.406) 0.666
i PR

T Ref.

H 0.844 13.256 2.326 (1.477, 3.670) <0.001
CAP 0.007 10.672 1.008 (1.003, 1.012) 0.001
BMI 0.057 3.137 1.059 (0.994, 1.128) 0.077
P L 0.046 11.089 1.047 (1.019, 1.076) <0.001
2% i 1A 0.004 0.324 1.004 (0.991, 1.016) 0.569
ALT -0.008 0.259 0.992 (0.960, 1.024) 0.611
AST 0.070 9.793 1.072 (1.026, 1.120) 0.002
GGT 0.022 8.263 1.022 (1.007, 1.038) 0.004
hs—CRP -0.060 2.853 0.942 (0.878, 1.009) 0.091
AR 0.012 2.688 1.012 (0.998, 1.026) 0.101
ALB 0.003 0.010 1.003 (0.939, 1.073) 0.920
ALP 0.007 2.550 1.007 (0.999, 1.015) 0.110
STB 0.038 2.547 1.039 (0.991, 1.088) 0.110

7E: CAP. %3 ZM AL BMIL AR EIG4; ALT. AAB RS ; AST. RARBRIAH; GGT. v SR B4 8 hs—CRP. SMCR L& &; ALB.
Gk G ; ALP. BB EE; STB. feif B Meir
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2 | — Model 1 (CAP)
—— Model 2 (Multiple Variables)

Model 1 AUC: 0.727 (95% CI: 0.690 - 0.765 )
Model 2 AUC: 0.842 (95% CI: 0.813 - 0.871)
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S
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Figure 3. ROC curve and AUC of CAP and

combined clinical indicators.
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