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[ Abstract)] Objective To analyze the predictive indicators of non-obese metabolic dysfunction-
associated steatotic liver disease (MASLD) and construct a diagnostic model. Methods A retrospective analysis
was conducted on data from individuals who underwent health examinations at the Health Management Center
of the Second Affiliated Hospital of Nanjing Medical University between August 2022 and July 2024. The study
population was divided into a modeling group (those who completed examinations between August 2022 and
May 2024) and a validation group (those who completed examinations between June 2024 and July 2024). Lasso
regression was used to screen potential predictive indicators, and binary Logistic regression was employed to
identify key indicators and construct a nomogram. Model performance was evaluated using a confusion matrix,
receiver operating characteristic (ROC) curve analysis with area under the curve (AUC), calibration curve
analysis (CCA), and decision curve analysis (DCA). Results A total of 791 physical examination subjects were
included, with 607 cases in the modeling group and 184 cases in the validation group. Among them, 292 cases
were non-obese MASLD, with a prevalence of 36.92%. Multivariate Logistic regression analysis identified body
mass index (BMI) [OR=1.860, 95%CI(1.559, 2.219)], fasting blood glucose [OR=1.415, 95%CI(1.174, 1.707)],
triglyceride [OR=1.308, 95%CI(1.021, 1.675)], gamma-glutamyl transferase [OR=1.012, 95%CI(1.005, 1.020)],
and the uric acid to high-density lipoprotein cholesterol ratio [OR=1.004, 95%CI(1.002, 1.007)] as predictive
indicators for non-obese MASLD. The accuracy rates for the modeling and validation groups were 74.0%
and 72.8%, respectively, while the precision rates were 67.7% and 72.7%, respectively. The AUC values were
0.814[95%CI(0.780, 0.848)] for the modeling group and 0.819[95%CI(0.755, 0.883)] for the validation group. The
Hosmer-Lemeshow test showed no statistical significance (P>0.05) for both groups, indicating good model fit.
CCA demonstrated strong agreement between predicted and actual probabilities, and DCA indicated favorable
net benefits of the model. Conclusion The diagnostic model developed in this study exhibits good diagnostic
performance for non-obese MASLD and can be used for early screening in individuals with a normal BML
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Table 1. Comparison of basic characteristics of research subjects in different groups [M (P,s, Ps)]

HAEL vs. BAFEL

AR o R 2 vs AR B S RIMAS LD

IR P SIEZH X HRZH AEAEEAIMASLD
" (}fjfm) (g::184) ezt Pl (::390) FZE Bl(#nzzn) YHZE P
AL (%) 48.00 46.50 1.935  0.053 47.00 48.00 -1.965  0.049
(37.00,57.00 ) (35.00, 55.00 ) (36.00, 56.00 ) (40.00, 58.00 )
FIfLE () 0.683  0.408 17.212  <0.001
I 62 (10.21) 15 (8.15) 25 (6.41) 37 (17.05)
i 545 (89.79) 169 (91.85) 365 (93.59) 180 (82.95)
BRI (B) 0.031  0.861 3.168  0.075
= 18 (2.97) 5(2.72) 8 (2.05) 10 (4.61)
i 589 (97.03) 179 (97.28) 382 (97.95) 207 (95.39)
BMI (kg/m”) 23.20 2325 -0.894 0371 22.60 23.80 -9.760 <0.001
(21.90,24.20) (22.10,24.20) (21.20,23.80) (23.20,24.50)
Wi (mmHg ) 125.00 123.50 1291 0.197 123.00 128.00 -3.753 <0.001
(116.00, 135.00)  (113.00, 134.75 ) (115.00, 134.00)  (119.00, 137.00)
#FKE (mmHg) 78.00 76.00 1.588  0.113 76.00 80.00 -4.145 <0.001
(70.00, 84.00 ) (66.25,84.00 ) (69.00, 83.00 ) (74.00, 86.00 )
FBG (mmol/L.) 5.14 493 1.948  0.052 5.05 5.31 -5.904 <0.001
(4.79,5.54) (4.64,5.39) (4.73,5.42) (4.94,5.85)
TG (mmol/L.) 1.38 1.33 -1.179  0.240 1.20 1.82 -10.107 <0.001
(0.96,1.95) (0.96,1.95) (0.84,1.70) (1.37,2.46)
TC (mmol/L) 4.83 4.78 0.241  0.809 4.71 4.92 -3.382 <0.001
(4.23,5.34) (4.20,5.34) (4.18,5.23) (4.36,5.62)
HDL~C (mmol/L) 133 1.23 1776~ 0.076 1.42 1.23 -5.917 <0.001
(1.13,1.56) (1.08,1.45) (1.18,1.61) (1.07,1.42)
LDL-C ( mmol/L) 3.19 3.01 1792 0.073 3.14 3.23 -1.694  0.090
(2.60,3.66) (2.48,3.55) (2.56,3.59) (2.63,3.75)
Hb (g/L) 153.00 154.00 0.181  0.856 152.00 154.00 2319 0.020
(146.00, 159.00)  ( 146.00, 159.00 ) (146.00, 159.00)  ( 147.00, 161.00 )
RBC ( x10"/L) 5.00 5.02 -0.743  0.458 4.97 5.02 -1.296  0.195
(4.73,5.25) (4.79,5.27) (4.72,5.22) (4.76,5.27)
WBC ( x 10°/L) 6.02 5.90 0.112 0911 5.89 6.25 -3216  0.001
(5.20,6.95) (5.05,7.03) (5.07,6.71) (5.42,7.20)
PLT ( x 10°/L) 228.00 223.00 0.941  0.347 226.00 236.00 -0.938  0.348
(192.00,260.00) (183.25,264.75) (193.00,257.00)  (191.00, 263.00)
ALT (U/L) 19.20 18.75 1.004 0316 17.40 24.40 -8.042 <0.001
(14.40,27.50) (13.60, 26.70 ) (13.30,23.50) (18.30,36.90)
AST (U/L) 18.80 18.25 0918  0.359 18.20 20.80 -5.607 <0.001
(16.00,22.70) (15.20,21.85) (15.50,21.50) (17.00, 25.50)
GGT (U/L) 24.00 24.00 -0451  0.652 20.00 34.00 —9.876  <0.001

(17.00, 39.00 )

(17.00, 39.00 )

(15.00,29.00)

(23.00, 50.00 )
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AL vs. TR AL o B A vs AEAE I MASLDZL
RHIE AL LiSan 4| izt Pl Xof B AL RIMASLD WOz P
(n=607) (n=184) (n=390) 41 (n=217)
TBIL ( pmol/L ) 12.00 12.05 0.122  0.903 11.90 12.40 -0.162  0.871
(9.30,16.00 ) (8.80,15.70 ) (9.30,15.70) (9.40,16.40 )
DBIL ( pmol/L ) 4.60 4.55 0.057  0.955 4.60 4.60 -0.288  0.773
(3.60,5.70) (3.63,5.80) (3.60,5.70) (3.60,5.70 )
TP (/L) * 73.21 +3.99 72.60 £ 4.16 1784 0.075 72.88 +4.01 73.79 +3.89 -2.686  0.007
ALb (gL) * 48.45 +2.64 48.05 +3.61 1381 0.168 4825 +2.63 48.82 £2.63 -2556  0.011
Urea ( mmol/L ) 5.10 5.03 0.596  0.551 5.09 5.11 -0.288  0.773
(4.35,5.94) (4.19,6.03) (4.37,5.94) (4.32,5.96)
UA (umol/L) 351.00 348.00 0.137  0.891 338.00 375.00 -6.266 <0.001
(299.00,398.00)  (305.00,393.75 ) (292.00,378.00)  (326.00,425.00 )
Cr (pmol/L) 80.60 78.40 1753 0.080 81.60 79.30 -2.145  0.032
(74.10, 88.20 ) (71.15,85.68 ) (75.10,88.80)  (72.20, 87.20)
UHR 259.35 278.87 -1.904  0.057 234.18 300.00 -7.797 <0.001
(204.07,330.68)  (222.65,349.38 ) (195.61,292.90)  (246.40, 369.62 )
THR 1.04 1.08 -1.508  0.133 0.85 1.50 -9.777 <0.001
(0.65,1.68) (0.68,1.70 ) (0.55,1.30) (1.01,2.27)
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Figure 1. Lasso regression results
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Table 2. Results of univariate and multivariate Logistic regression analysis of predictors of non—obese MASLD
e FAK Z Logistic [ Z [N Z Logistic [
AL
BiE SEf Wald/fi  ORfH (95%CI) PfE BIH SEf Wald fi  OR{H (95%CI) PfE
A 0.013  0.006 3.861  1.013 (1.000, 1.026) 0.049  0.015 0.008 3346 1.105 (0.999, 1.031) 0.067
BMI 0.707  0.081 76.379  2.028 (1.731, 2.377) <0.001 0.621 0.090 47474 1.860 (1.559, 2.219) <0.001
FBG 0476  0.105 20.326  1.609 (1.308, 1.979) <0.001 0.347  0.095 13.241 1415 (1.174, 1.707) <0.001
TG 0.792  0.113  49.400 2.208 (1.771, 2.754) <0.001 0.268  0.126 4526 1.308 (1.021, 1.675) 0.033
GGT 0.022  0.004 35789 1.023 (1.015, 1.030) <0.001 0.012  0.004 9.636  1.012 (1.005, 1.020) 0.002
UHR 0.007  0.001 52,551 1.007 (1.005, 1.009) <0.001 0.004  0.001 9.647  1.004 (1.002, 1.007) 0.002

JE: BMIKE 4, FBG. R M fudl; TG H ik =8 ; GGT.y—SRABESE; UHR KR Y 5% ERE G 2B B AL,
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Figure 2. Construction of non—-obese MASLD nomogram diagnostic model
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Figure 4. Calibration curve analysis of non-obese MASLD diagnostic nomogram model
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Figure 5. Decision curve analysis of non—-obese MASLD diagnostic nomogram model
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