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Parameters Modell OR (95% Cl) p value Model2 OR (9

Cl) p value Model3 OR (95% CI) p value

TyG 2.343 (1.617,3.396) b 1.764 (1.212, 2.568) i 1.304 (0.781, 2.178) ns
Tertile

Tl Reference Reference Reference

T2 2261 (1.047,4.884) # 1.975 (0.798, 4.892) ns 2.138 (0.494, 9.259) ns
T3 4.524 (2.189,9.349) ok 3.153 (1.381, 7.198) * 2.613 (0.694, 9.842) ns
p for trend ot * ns
TyG-WC 1.006 (1.004,1.007) e 1.006 (1.003, 1.008) G 1.008 (1.004, 1.012) ad
Tertile

T1 Reference Reference Reference

T2 3.892 (1.439, 10.529) - 3.694 (1.280, 10.664) * 6.858 (0.865, 54.394) ns
T3 9.900 (4.526, 21.654) o 8.213 (3.086, 21.859) o 18.517 (2.088, 164.195) *
p for trend b o *
TyG-WHR 2.383 (1.859, 3.055) e 2.117 (1.579, 2.837) o 1.977 (1.150, 3.397) *
Tertile

T1 Reference Reference Reference

T2 1.929 (0.821, 4.531) ns 1.670 (0.674, 4.142) ns 1.281 (0.249, 6.590) ns
T3 7.399 (3.161, 17.318) o 5.165 (1.896, 14.071) i 4.094 (0.747, 22.445) ns
p for trend b h ns
TyG-WtHR 2.180 (1.765, 2.692) iiag 2.441 (1.718, 3.467) s 3.730 (1.957, 7.110) =
Tertile

T1 Reference Reference Reference

T2 3.118 (1.190, 8.169) * 3.328 (1.159, 9.556) K 5.886 (1.049, 33.035) £
T3 7.302 (3.636, 14.666) ok 7.578 (2.893, 19.849) ot 15.435 (2.106, 113.144) *
p for trend i e k4
TyG-BMI 1.010 (1.007, 1.013) ok 1.011 (1.007, 1.016) ot 1.016 (1.009, 1.023) ok
Tertile

T1 Reference Reference Reference

T2 2.081 (0.817, 5.300) ns 2.126 (0.783, 5.771) ns 2.718 (0.634, 11.643) ns
T3 4.697 (1.941, 11.367) w 4.719 (1.619, 13.754) i 9.407 (1.991, 44.455) b
p for trend b *E **

Model 1: unadjusted; Model 2: adjusted for demographic factors (age, gender, race, education level); Model 3: further adjusted for clinical variables (hypertension, T2DM, PLT, ALT, AST, GGT).
p for trend was calculated by modeling the tertile rank as a continuous variable.

OR, odds ratio; 95% CI, 95% confidence intervals; TyG, Triglyceride-Glucose Index; TyG-WC, Triglyceride-Glucose Index to Waist Circumference; TyG-WHR, Triglyceride-Glucose Index to
Waist-to-Hip ratio; TyG-WtHR, Triglyceride-Glucose Index to Waist-to-Height Ratio; TyG-BMI, Triglyceride-Glucose Index to Body Mass Index.

* p value< 0.05; ** p value< 0.01; *** p value< 0.001; ns, p value> 0.05.
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Index AUC (95% ClI) Youden | Sen: Accuracy
G 0.655 (0.612-0.697) 0.238 0.724 0515 0.539
TyG-WC Lozt (0.691-0.771) 0.343 0.665 0678 0.678
TyG-WHR 0.718 (0.677-0.758) 0.356 0712 0.644 0.674
TyG-WtHR 0.717 (0.678-0.757) 0.339 0.712 0.627 0.644
TyG-BMI 0.701 (0.660-0.743) 0319 0.776 0.542 0.567

AUG, area under the receiver operating characteristic curve; 95% CI, 95% confidence intervals; TyG, Triglyceride-Glucose Index; TyG-WC, Triglyceride-Glucose Index to Waist Circumference;
TyG-WHR, Triglyceride-Glucose Index to Waist-to-Hip ratio; TyG-WtHR, Triglyceride-Glucose Index to Waist-to-Height Ratio; TyG-BML Triglyceride-Glucose Index to Body Mass Index.
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Characteristic

Overall

N = 1679 (100%)

At-risk NASH
No, N = 1509 (90%)

Yes, N = 170 (10%)

Age (years) 53.0 (37.0, 64.0) 54.0 (37.0, 65.0) 47.0 (39.0, 60.0) 0.083
Age group 0.200
<40 419.0 (29.6%) 376.0 (29.8%) 43.0 (28.6%)
40-60 593.0 (35.2%) 524.0 (34.2%) 69.0 (44.0%)
>60 667.0 (35.2%) 609.0 (36.0%) 58.0 (27.4%)
Gender 0.002
Female 835.0 (47.9%) 776.0 (49.7%) 59.0 (31.6%)
Male 844.0 (52.1%) 733.0 (50.3%) 111.0 (68.4%)
Race 0.300
Mexican American 264.0 (10.8%) 227.0 (10.5%) 37.0 (13.5%)
Other race 440.0 (16.6%) 400.0 (16.7%) 40.0 (15.2%)
Non-Hispanic White 618.0 (63.4%) 550.0 (63.2%) 68.0 (65.0%)
Non-Hispanic Black 357.0 (9.3%) 332.0 (9.6%) 25.0 (6.3%)
Education level 0.600
High school graduate 408.0 (27.7%) 376.0 (28.2%) 32.0 (23.4%)
or GED
Less than High school 342.0 (12.2%) 307.0 (12.0%) 35.0 (13.9%)
Some college or above 929.0 (60.1%) 826.0 (59.8%) 103.0 (62.7%)
Hypertension 0.047
No 782.0 (52.2%) 720.0 (53.5%) 62.0 (40.2%)
Yes 897.0 (47.8%) 789.0 (46.5%) 108.0 (59.8%)
T2DM <0.001
No 1,165.0 (76.3%) 1,085.0 (78.8%) 80.0 (54.2%)
Yes 514.0 (23.7%) 424.0 (21.2%) 90.0 (45.8%)
PLT (1000 cells/uL) 237.0 (201.0, 278.0) 240.0 (204.0, 281.0) 209.0 (180.0, 256.0) <0.001
ALT (U/L) 20.0 (14.0, 30.0) 19.0 (14.0, 27.0) 46.0 (31.0, 61.0) <0.001
AST (U/L) 19.0 (16.0, 24.0) 19.0 (16.0, 23.0) 36.0 (27.0, 47.0) <0.001
GGT (1U/L) 23.0 (16.0, 33.0) 21.0 (16.0, 30.0) 45.0 (29.0, 78.0) <0.001
TyG 87(8.3,9.1) 8.7(83,9.1) 9.1(8.7,9.5) <0.001
TyG-WC (cm) 933.8 (836.4, 1,057.8) 924.6 (831.5, 1,045.2) 1,100.9 (938.3, 1,237.0) <0.001
TyG-WHR 8.4 (7.8, 9.0) 8.3 (7.7, 8.9) 9.3 (8.6, 9.8) <0.001
TyG-WtHR 5.5 (5.0, 6.3) 55 (5.0, 6.2) 6.3 (5.6,7.2) <0.001
TyG-BMI (kg/mA2) 275.4 (240.4, 324.1) 2713 (237.9, 317.8) 331.8 (281.8, 389.7) <0.001

Data are displayed as the median (interquartile range) or unweighted frequency counts (weighted percentage) as appropriate. The design-based Kruskal-Wallis rank-sum test for continuous
variables and the Rao-Scott adjusted chi-square test for categorical variables were used in this analysis.
GED, General Educational Development; T2DM, Type 2 Diabetes Mellitus; PLT, Platelet; ALT, Alanine Aminotransferase; AST, Aspartate Aminotransferase; GGT, Gamma-Glutamyl
Transferase; TyG, Triglyceride-Glucose Index; TyG-WC, Triglyceride-Glucose Index to Waist Circumference; TyG-WHR, Triglyceride-Glucose Index to Waist-to-Hip ratio; TyG-WtHR,

Triglyceride-Glucose Index to Waist-to-Height Ratio;

'YG-BMLI, Triglyceride-Glucose Index to Body Mass Index.
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Male
Female
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Male
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NHANES 2017-March 2020 (pre-pandemic)

n=15,560

Inclusion Criteria:

1) Adults aged >18 years; Exclusion Criteria:
2) Completed the full elastography

measurements and CAP score > 248 dB/m. 1) Pregnancy;

2) Specific Liver Diseases;

3) Viral Hepatitis Infection;

4) Significant alcohol consumption;
5) Steatogenic medication use;

6) Incomplete key variables data.

Finally, 1679 participants included
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WHR = WC(cm)/Hip Circumference(cm)
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Signaling molecule induced

by exercise

Mechanism

Sirtl

osteocalcin
ENDCS5/irisin

beta-hydroxybutyrate

HIF-1 activation

glucose-6-phosphate

HCARI
AMPK and adrenaline mediated by PKA

NBCel

Glutamate signaling

Induce lacte production

Induce lacte production
Induce lacte production

Induce lacte production

Induce lactate production

Induce lacte production

Induce lacte production
Induce lacte production

Lactate release

Lactate production

Sirt1-PPGCl-alpha axis inducing the brain-derived neurotrophic factor and enhancing
synaptic plasticity and memory formation.

Osteocalcin target BDNF for regulating glucose balance and improve energy homeostasis.
ENDC5/irisin target BDNF for regulating glucose balance and improve energy homeostasis.

Beta-hydroxybutyrate target BDNF for regulating glucose balance and improve
energy homeostasis.

Transcribes the LDH-5 activity for lactate mediated neural protection.

Inhibit glucose via allosterically modulate the hexokinase to improve lactate mediated
energy homeostasis.

Maintain the astrocyte-neuron lactate shuttle.
Inhibits glycogen synthase activity for lactate mediated neuroprotection.

Increase intracellular pH via facilitating carbonic anhydrase and MCTs for
increasing lactate.

increase the firing rate of orexin neurons by lactate mediated mechanism.
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