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[Abstract] Objective: To analyze factorsinfluencing hepatic steatosis and explore the relationship between the arterial sclerosis
index (AD) and non-alcoholic fatty liver disease (NAFLD).Methods: This study was a secondary analysis based on the public data of a
cross - sectional study conducted at the Medical Health Examination Center of Kurosawa Memorial Hospital in Japan, involving 856
participants aged 24 to 84 years. The participants were divided into the NAFLD group (n=209) and the non-NAFLD group (n=647)

according to whether they had NAFLD. The differences in clinical general data, laboratory indicators, Al values, and the detection rate
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of arterial sclerosis between the two groups were compared. Logistic regression analysis was used to evaluate the related factors of
NAFLD, and a regression model was constructed to assess the correlation between Al and NAFLD. The receiver operating characteristic
(ROC) curve was used o test the value of Al as an indicator for risk assessment of NAFLD. Results: There was a statistically
significant difference in the gender composition ratio between the NAFLD group and the non-NAFLD group (P < 0.001) , with more
males in the NAFLD group. Compared with the non-NAFLD group, the NAFLD group had higher levels of body mass index (BMD),
systolic blood pressure (SBP), diastolic blood pressure (DBP), aspartate aminotransferase (AST) , alanine aminotransferase (ALT) , y-
glutamyl transferase (GGT) , fasting blood glucose, uric acid, triglyceride (TG) , total cholesterol (TC) , low - density lipoprotein
cholesterol (LDL-C), and arterial pulse wave velocity of brachial artery (haPWV) (P < 0.001) , lower levels of high-density lipoprotein
cholesterol (HDL-C) (P < 0.001), and less exercise habits (P=0.001). The Al values and the detection rate of arterial sclerosis in the
NAFLD group were higher than those in the non-NAFLD group (P < 0.001). Binary multivariate logistic regression analysis showed
that Al, BMI, AST, fasting blood glucose, and baPWV were positively correlated with NAFLD. After fully adjusting for confounding
factors, binary multivariate logistic regression analysis showed that Al was positively correlated with NAFLD (OR=1.846, 95% CI:
1.541-2.121, P < 0.001) , and the population in the highest Al group showed a significantly higher tendency of NAFLD compared to
the lowest group (OR=6.169, 95% CI: 3.006— 12.661, P < 0.001). In the generalized additive model, there is a direct linear
relationship between Al and NAFLD (log-likelihood ratio test, P=0.949). The area under the ROC curve of Al is 0.775(95% CI: 0.739—
0.811, P < 0.001) , which is higher than that of baPWV and traditional lipid indicators[baPWV (AUC=0.616,95% Cl: 0.574-0.659,
P <0.001), TC(AUC=0.576,95% CI: 0.532-0.621, P=0.001) , TG (AUC=0.735, 95% CI: 0.696-0.774, P < 0.001) , LDL-C(AUC=
0.639, 95% CI: 0.597-0.681, P < 0.001) ]. Conclusion: Al, BMI, AST, fasting blood glucose, and baPWV are independent related
factors for NAFLD. Although Al cannot directly serve as a causal indicator for NAFLD), its potential in risk assessment is worthy of
attention, especially when combined with imaging examinations, which can help improve the early diagnosis rate of NAFLD.
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Table 1 Comparison of physical examination data between the NAFLD group and the non-NAFLD group

Variable NAFLD(n=209) Non-NAFLD (n=647) X7 P

Sex[n(%)] 38.667" <0.001

Male 170(81.3) 372(57.5)

Female 39(18.7) 275(42.5)
Age(years,x £s) 50.2+9.8 51.5+9.6 1.684" 0.092
BMI(kg/m®, x £ 5) 25.7+33 22.1+24 -16.882" <0.001
SBP(mmHg, x + s) 126.2 + 13.8 117.5 £ 14.6 -7.646 <0.001
DBP(mmHg,x + 5) 80.2 £ 8.7 742 +9.8 -7.881" <0.001
ASTLU/L, M(Pss, P:5) ] 22(18,27) 18(16,22) -7.942 <0.001
ALTLU/L, M(Pss, P5) ] 28(20,41) 16(13,21) -13.875 <0.001
GGTLU/L, M(Pss, P+5) ] 22(17,30) 22(17,30) -1.577 <0.001
FBG (mmol/L, x £ 5) 58+1.2 53=+0.5 -8.697" <0.001
Uric acid(pumol/L, % £ ) 350.4 £ 80.2 2953 +77.2 -8.893" <0.001
TC(mmol/L,x £ s) 5.6+1.0 54+09 -3.669" <0.001
TGLmmol/L, M(Pss, Pr5) ] 1.3(0.9,2.00 0.8€0.5,1.2) -10.222 <0.001
HDL-C(mmol/L,x £ s) 12+03 1.5+04 10.943" <0.001
LDL-CCmmol/L,x + 5) 3.6 0.8 32+0.8 -6.351" <0.001
eGFR[mL/(min+1.73 m*),% + 5] 69.4 £ 12.1 70.9 = 12.1 1.565 0.118
baPWV (em/s, % + s) 1480.4 +256.4 1388.5£238.1 -4.760" <0.001
Al(x £ 5) 41+13 29+ 1.1 -13.745" <0.001
Atherosclerosis[n(%) ] 12.386" 0.001

Yes 112(53.6) 257(39.7)

No 97(46.4) 390(60.3)
Smoking status[ n(%) ] 1517 0.240

None or past 159(76.1) 518(80.1)

Current 50(23.9) 129(19.9)
Regular exercise[ n(%) ] 10.087" 0.001

=1 time/week 26(12.4) 146(22.6)

<1 time/week 183(87.6) 501(77.4)
Body weight condition[n(%) ] 206.198* <0.001

Normal weight 66(31.6) 525(81.1)

Over weight 107(51.2) 115(17.8)

Obesity 36(17.2) 7(1.1

a: x’s b: ¢ value; The residual statistic was Z-value; AI=(TC-HDL-C)/HDL-C; Obesity: BMI=28 kg/m’; Over weight: 24 kg/m’<BMI<28 kg/m’; Nor-

mal weight: BMI<24 kg/m*; Atherosclerosis: baPW V=1 400 cm/s.

Iy M, 45 BB 78 AL, BMIL AST. FBG. baPWV &
NAFLD ({520 R &, )5 NAFLD 2 IEAH . 1%
M R°=0.366, Nagelkerke R’=0.546(%2),
24 TREBAPFAIENAFID XX AZG S HE
Logistic = J2 AT

EXRA T REBTEHAEE, Z 2 HNR
Logistic [Bl )73 fr#67~ 1 85 ATZKF-5 NAFLD %40
2 [8) 1 55 2% 9% 16 (OR=1.846, 95% CI=1.541~2.121,
P<0.001,%3). HERFEENE, EAaREZ A
R385, AL SR i 4 NS S AR 4 A B, SR I B

3 B & B NAFLD i 7] C(OR=6.169, 95% C1=3.006~
12.661, P < 0.001) . b4, @) CHIMEA
R i 264004, B 1 EDWMB 7R T AT S NAFLD 2 ]
B EHBELME LR, A LALLM K R O LR
LS 36, P=0.949) .
2.5 Al 5 baPWV B 4% 4 fo 5 45 4= 7 5 NAFLD X
3 4& 454789 ROC # &5 7

Al 1] AUC N 0.775 (95% C1=0.739~0.811, P <
0.001) , 1 T [\ 4y IfiL & A 4K 45 A5 ) baPWV (AUC=
0.616,95%CI=0.574~0.659, P < 0.001; DeLong ¥ %,
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Table 2 Multifactorial logistic regression analysis of NAFLD-related influencing factors

Index B SE Wald ¥ P OR(95%CD)
Al 0.743 0.141 27.701 <0.001 2.103(1.595-2.774>
Sex

Male 1.000(Ref.)

Female -0.035 0.317 0.012 0913 0.966(0.519-1.797)
Age -0.025 0.015 2.850 0.091 0.975(0.947-1.004)
BMI 0.356 0.090 15.674 <0.001 1.428(1.197-1.703)
SBP 0.001 0.009 0.016 0.899 1.001(0.983-1.020)
AST 0.071 0.016 19.987 <0.001 1.073(1.041-1.107>
FBG 0.783 0.186 17.665 <0.001 2.188(1.519-3.152)
Uric acid 0.003 0.002 2.617 0.106 1.003(0.999-1.007>
TG -0.055 0.035 2.549 0.110 0.946(0.884-1.013)
LDL-C -0.070 0.079 0.775 0.379 0.932(0.798-1.090)
baPWV 0.001 0.001 6.323 0.012 1.001(1.000-1.003>
eGFR 0.019 0.011 2.760 0.097 1.019(0.997-1.042)
Frequency of regular exercise

<1 time/week 1.000(Ref.)

=1 time/week -0.492 0.307 2.566 0.109 0.611(0.335-1.116)
Body weight condition

Normal weight 1.334 0.513 1.000(Ref.)

Over weight 0.399 0.370 1.164 0.281 1.490(0.722-3.077)

Obesity 0.370 0.817 0.206 0.650 1.448(0.292-7.177>

Fz3 AEREH Al 5 NAFLD #HX X R 2t % E & Logistic [E 3947

Table 3 Multifactorial logistic regression analysis of the association between Al and NAFLD in different models

Model 1 Model 2 Model 3 Model 4

Index OR(95%CD) P OR(95%CD) P OR(95%CD) P OR(95%CD) P
Al 2.335(2.009-2.713) <0.001 2.216(1.899-2.586) <0.001 1.850(1.548-2.210) <0.001 1.846(1.541-2.121) <0.001
Al(quartile)

Q1 Ref. Ref. Ref. Ref.

02 2.304(1.158-4.580)  0.017 2.150(1.073-4.308)  0.0311.385(0.637-3.013)  0.411 1.449(0.662-3.171)  0.353

03 5.453(2.880-10.325) <0.001 4.775(2.949-9.144) <0.0012.296(1.103-4.777)  0.0262.294(1.097-4.795)  0.027

04 16.893(9.071-31.460) <0.001 13.860(7.313-26.270) <0.001 6.180(3.035-12.584) <0.001 6.169(3.006-12.661) <0.001
P <0.001 <0.001 <0.001 <0.001

Model 1 did not adjust for confounding factors; Model 2 adjusted for age and gender; Model 3 adjusted for age, gender, BMI, AST, and fasting blood
glucose; Model 4 adjusted for age, gender, BMI, AST, fasting blood glucose, smoking status, and exercise status. The arterial sclerosis index (AD was di-
vided into four equal groups: the first group(Q1, AI<2.23,n=213), the second group(Q2, A1<2.24-2.93,n=215), the third group(Q3, AI<2.94-3.90,
n=214), and the fourth group(Q4, A1=3.91,n=214).

P <0.001), th & F £ 4t 1 fig 45 #5 TC (AUC=0.576, N

95% CI=0.532~0.621, P=0.001; DeLong & 4 , P <

0.001) . TG (AUC=0.735, 95% C1=0.696~0.774, P < ARHIFT ) 856 151 I AAAAs NAER A NE DT 209 41,
0.001; DeLong £ % , P=0.013) . LDL-C (AUC=0.639, NAFLD [ 5 25 5K 24.42% , 1 55 1E % 8 25 AR JiE
95% C1=0.597~0.681, P < 0.001; DeLong 15 36, P < % NAFLD 5% %4> 514 11.17%48.20%F11 83.72%,
0.001), #&7~ AT BA FAR R it 5e /7 (B 2) BMI 5 NAFLD 2 1EAHK, IX S BT —5. 525
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After adjusting for age, gender, BMI, AST, fasting blood glucose,
smoking status, and physical activity (log - likelihood ratio test, P=
0.949), a linear relationship was observed between Al and the probabili-
ty of NAFLD.

Ell AIS5NAFLD Z4 R ZERXFH

Figure 1 The relationship between Al and the probability
of NAFLD occurrence
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The area under the ROC curve for Al was 0.775 (95% CI: 0.739-
0.811, P <0.001), which was higher than that for baPWV and tradition-
al lipid indicators.
2 Al 5baPWV K& M BEEFR1E A NAFLD XU 1T ik
HEFRHIROC 47T
Figure 2 ROC curve analysis of Al, baPWV and traditional
lipid indicators as risk assessment indicators for

NAFLD
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