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Abstract: Objective To investigate the association between serum fasting triglyceride glucose-body mass index (TyG-BMI) and
new-onset metabolic dysfunction-associated fatty liver disease (MAFLD) within 10 years. Methods A retrospective analysis was
performed for the data of individuals who underwent physical examination in The Affiliated Traditional Chinese Medicine Hospital

of Southwest Medical University in 2013, 2018, and 2023 and were not diagnosed with MAFLD in 2013, and a total of 1 340 valid
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subjects were enrolled according to the inclusion and exclusion criteria. The gbhmt package in R 4.3.0 was used to construct the
dynamic change trajectory model of TyG-BMI, and four different TyG-BMI trajectory groups were determined, i.e., the low-level
group (n=352), the medium-level group (n=517), the high-level group (n=314), and the extremely high-level group (n=157).
The data on general information and blood biochemical parameters were collected from all subjects and were then compared
between groups. The chi-square test was used for comparison of categorical data between groups, and the Kruskal-Wallis H test was
used for comparison of non-normally distributed continuous data with heterogeneity of variance between multiple groups. The Cox
regression analysis was used to investigate the association between different TyG-BMI trajectories and the risk of MAFLD, and the
receiver operating characteristic (ROC) curve was used to assess the value of TyG-BMI in the diagnosis of MAFLD. Results The
cumulative incidence rate of MAFLD increased with the increase in the level of TyG-BMI trajectory, with a cumulative incidence
rate of 4.83% in the low-level group, 29.98% in the medium-level group, 61.15% in the high-level group, and 83.44% in the
extremely high-level group (P<0.001), and the cumulative incidence rate of MAFLD in men was significantly higher than that in
women (51.34% vs 20.67%, P<0.001). The multivariate Cox regression analysis showed that increases in the levels of TyG-BMI
trajectory, uric acid, diastolic blood pressure, hemoglobin, and alanine aminotransferase were independent risk factors for the
onset of MAFLD (all P<0.05) , while the increase in high-density lipoprotein cholesterol was an independent protective factor
against MAFLD (P<0.001). After adjustment for confounding factors, the medium-, high-, and extremely high-level groups had a
hazard ratio of 4.430 (95% confidence interval [ CI]: 2.660—7.377, P<0.001), 6.937 (95%CI: 4.110—11.708, P<0.001), and
7.989 (95%CI: 4.616—13.827, P<0.001) , respectively. The ROC curve analysis showed that TyG-BMI had the highest diagnostic
value, with an area under the ROC curve of 0.859 (95%CI: 0.840—0.879) , a sensitivity of 79.8%, and a specificity of 76.3%.
Conclusion The risk of MAFLD increases with the increase in the level of TyG-BMI trajectory, and TyG-BMI can be used as a
predictive indicator for MAFLD.
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Table 1 The occurrence of MAFLD in different TyG-BMI trajectory groups

MAFLD K4 kP2 KA e e K T4 X 1E PH
B (%) ] 436.986 <0.001

2 17(4.83) 155(29.98) 192(61.15) 131(83.44)

1 335(95.17) 362(70.02) 122(38.85) 26(16.56)
FIHI(%) ] 169.468 <0.001

JE 7(8.43) 94(37.01) 154(63.11) 110(84.61)

i 76(91.57) 160(62.99) 90(36.89) 20(15.39)
Z[11(%) ] 145.495 <0.001

= 10(3.72) 61(23.19) 38(54.29) 21(77.78)

o 259(96.28) 202(76.81) 32(45.71) 6(22.22)

T MAFLD , AR 35AH S8 071 P 5 TyG-BMI, H il = Ps A A p- A T 15 4k
#2 FETyG-BMIHHLE 2013 FELZLERXTLE
Table 2 Comparison of baseline data in 2013 among different TyG-BMI trajectory groups

fEhT K FH(n=352)  HKFH(R=517) @R FA(n=314) &K FA(n=157) HaHi  PfE
PRI (%) ] X'=258203 <0.001

5 83(23.58) 254(49.13) 244(77.71) 130(82.80)

oy 269(76.42) 263(50.87) 70(22.29) 27(17.20)
(2 30.00(26.00 ~ 40.00) 32.00(27.00 ~ 44.00) 39.00(29.00 ~ 49.00) 39.00(32.00 ~ 48.00) H=57.007 <0.001
FIAI4 (< 10°7/L) 6.00(5.04 ~6.92) 6.32(5.40 ~ 7.00) 6.34(5.46 ~7.01) 6.61(6.12~748)  H=36296 <0.001
YN X 10%1)  4.58(4.35 ~ 4.83) 4.83(4.49 ~5.15) 491(471~521) 499(4.80~525)  H=125.739 <0.001
METEE A (g/L) 136(128 ~ 143) 144(133 ~ 154) 150(143 ~ 158) 151(144 ~160)  H=196.473 <0.001
M/ x 10°7/L) 212(174 ~ 246) 212(174 ~ 245) 212(175 ~ 240) 212(183 ~ 253) H=1.163 0762
PR (pmol/L) 249(208 ~ 302) 290(244 ~ 342) 347(299 ~ 398) 375(331~430)  H=320.686 <0.001
JRZ (mmol/L) 4.30(3.60 ~ 5.00) 4.58(3.70 ~ 5.40) 4.70(3.97 ~ 5.50) 470(3.80~5.49)  H=25571 <0.001
WLEF (pmol/L) 61.50(55.00 ~ 72.00)  69.00(58.00 ~ 82.00) 79.00(68.00 ~ 89.00) 82.00(73.00 ~92.00) H=178.901 <0.001
23 1 U (mmol/L) 4.76(4.49 ~5.02) 491(4.60~521) 5.02(4.68 ~5.47) 520(4.75~5.61)  H=84.547 <0.001
SEA(L) 73.30(70.20 ~ 76.30)  73.30(70.30 ~ 76.30) 73.20(70.00 ~ 75.70) 73.30(71.00 ~75.10)  H=3.062  0.382
HAM (g/L) 46.08(44.53 ~47.48) 46.08(44.65 ~ 47.50) 46.08(44.50 ~ 47.80) 46.08(44.15~47.85) H=0.520 0914
SABLT 2 (umol/L) 13.20(9.60 ~ 16.40)  12.60(9.00 ~ 15.65)  13.40(9.27 ~16.63) 13.30(10.55~15.70) H=5306  0.151
EFEARLT 2 (umol/L) 4.70(3.50 ~ 4.80) 4.70(3.30 ~ 5.80) 4.70(3.30 ~ 5.70) 480(3.50~5.60)  H=1.606  0.658
AST(U/L) 18.00(15.00 ~ 23.00) 20.00(16.00 ~ 25.00) 22.00(18.00 ~27.00) 25.00(18.00 ~32.00) H=89.688  <0.001
ALT(U/L) 14.00(10.00 ~ 20.00) 18.00(13.00 ~ 28.00) 25.00(17.00 ~ 36.00) 33.00(22.00 ~ 55.00) H=230.692 <0.001
TG(mmol/L) 0.77(0.61 ~ 1.01) 1.14(0.85 ~ 1.51) 1.57(1.13 ~ 2.15) 231(1.50~330)  H=486.587 <0.001
TC(mmol/L) 4.27(3.79 ~491) 4.63(4.06 ~5.21) 4.89(4.33 ~5.66) 5.10(450~5.96)  H=112.169 <0.001
HDL-C(mmol/L) 1.66(1.50 ~ 1.94) 1.48(1.25~1.71) 1.33(1.14 ~ 1.54) 123(1.07~141)  H=237.554 <0.001
LDL-C(mmol/L) 2.44(2.04 ~ 3.00) 2.95(2.39 ~ 3.40) 3.21(2.67~3.97) 339(3.00~4.11)  H=193.156 <0.001
e (mmHg) 116(106 ~ 123) 122(112 ~ 127) 126(118 ~ 135) 130(120~ 142)  H=150.239 <0.001
FFIKE (mmHg) 71(63 ~76) 75(67 ~79) 78(72 ~ 85) 80(74 ~ 88) H=143.131 <0.001
WC(em) 70(67 ~78) 79(74 ~ 85) 91(86 ~94) 98(92 ~ 101) H=686.231 <0.001
BMI(kg/m®) 20.16(18.99 ~21.88) 22.97(21.58 ~23.29) 24.82(23.65~26.00) 27.12(25.71 ~28.69) H=788.328 <0.001
TyG-WC 563.7(529.0 ~ 609.8) 664.2(613.9 ~721.5) 790.2(747.7 ~831.7) 896.1(822.8 ~935.6) H=854.144 <0.001

1 AST, RA R MR A ILFE Ko Wil ; ALT, N R TR ILFE AL TC, MR EE ; TG, Hilh =88 ; HDL-C, = % B g 8 14 N [ B 5 LDL-C, K% IR B
JIEL I s BMI, AR F 550 Ty G, T = Fe A A5 50 WO, L TyG-W G, T i = T i 45 - [l 35 455 TyG-BMI, Tl = e #i 4 -1k 850
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SF-ZH RN i K ST & A MAFLD 9 XU 126 7 3 &5 (P Y HDL-C FH= & MAFLD (9057 A4 B 2 (P<0.001) (% 4) .
<0.05) ; BLAb, PRERIG ¢ POk RIS &  MLL R 3G A 2.5 TyG-BMI A AR X 45 474 BT MAFLD #5 ROC W £ %~
ALT 34 7 ¥ J& MAFLD &% (0 fE |6 [ R (P{E1<0.05),  #  ZEGNARY STHEFR T, TyG-BMI2 K MAFLD i ROC

#3 AETyG-BMI#TE % 4 MAFLD K5 [F 2 Cox 7 #7
Table 3 Univariate Cox analysis of the incidence of MAFLD in different TyG-BMI trajectory groups

K2 B1H SE Wald HR(95%CI) P
TyG-BMI 4341

KR 1.826 0.255 51.069 6.208(3.762 ~ 10.243) <0.001

(=Y & 2| 2.539 0.253 100.639 12.661(7.710 ~ 20.790) <0.001

5 7K F- 4 2.849 0.258 122.168 17.277(10.424 ~ 28.635) <0.001
B 0.910 0.102 79.349 2.484(2.033 ~ 3.034) <0.001
(%) 0.019 0.004 20.581 1.019(1.011 ~ 1.028) <0.001
FI 4TI ( x 10°/1) 0.133 0.024 30.018 1.142(1.089 ~ 1.198) <0.001
LLANAETTEL( < 10%/L) 0.586 0.073 64.202 1.797(1.557 ~ 2.074) <0.001
IML£LEE 1 (g/L) 0.010 0.001 69.799 1.010(1.008 ~ 1.013) <0.001
WLEF (pmol/L) 0.083 0.031 7.070 1.087(1.022 ~ 1.156) 0.008
JR % (mmol/L) 0.013 0.002 42.480 1.013(1.009 ~ 1.017) <0.001
FRI (pumol/L) 0.005 0.000 119.697 1.005(1.004 ~ 1.005) <0.001
22 I AR (mmol/L) 0.110 0.021 28.620 1.116(1.072 ~ 1.162) <0.001
AST(U/L) 0.023 0.004 26.268 1.023(1.014 ~ 1.032) <0.001
ALT(U/L) 0.017 0.002 118.064 1.018(1.014 ~ 1.021) <0.001
e i (mmHg) 0.018 0.003 48.849 1.018(1.013 ~ 1.023) <0.001
#F5K K (mmHg) 0.033 0.004 78.123 1.033(1.026 ~ 1.041) <0.001
BMI(kg/m®) 0.199 0.013 225.807 1.220(1.189 ~ 1.253) <0.001
TG(mmol/L) 0.104 0.011 85.896 1.110(1.085 ~ 1.134) <0.001
TC(mmol/L) 0.117 0.036 10.746 1.125(1.048 ~ 1.206) 0.001
HDL-C(mmol/L.) -1.804 0.160 127.203 0.165(0.120 ~ 0.225) <0.001
LDL-C(mmol/L) 0.288 0.053 29.990 1.334(1.203 ~ 1.479) <0.001
TyG 0.754 0.057 177.230 2.125(1.901 ~ 2.374) <0.001
WC(em) 0.005 0.001 39.463 1.005(1.003 ~ 1.007) <0.001
TyG-WC 0.001 0.000 79.260 1.001(1.000 ~ 1.001) <0.001

TE : AST, RA AR AT M s ALT, N = TR 2 S A% Fo i s TC, UM [E B35 TG, T =8 s HDL-C, % %5 BE AR 25 11 I [ 8% LDL-C (R % BE AR 2 1
JIFL 1 152 5 BMIL, 44 5 8 855 Ty G, H i — T8 46 28 A 46 25 WC, R 5 TyG-WC, H il — 185 5 255 4 - 2 61 38 450 Ty G-BMIL, H- 7l — 3R 81 4 W - 1Ak 75 45 45
MAFLD, { QB SCRE N P ATG s HR , RS 5 CT, A X 18] 5 SE BRI
F4 AETyG-BMIHHE % 4= MAFLD H% [H % Cox 7 #7
Table 4 Multivariate Cox analysis of the incidence of MAFLD in different TyG-BMI trajectory groups

S B1H SE Wald HR(95%CI) PAE
TyG-BMI 4341

FRKSF-4H 1.488 0.260 32.710 4.430(2.660 ~ 7.377) <0.001

Tk 1.937 0.267 52.608 6.937(4.110 ~ 11.708) <0.001

e i K41 2.078 0.280 55.132 7.989(4.616 ~ 13.827) <0.001
JRIEZ (pumol/L) 0.001 0.001 4.248 1.001(1.000 ~ 1.002) 0.039
HLD-C(mmol/L) -0.659 0.181 13.256 0.517(0.363 ~ 0.738) <0.001
#F 5K H (mmHg) 0.009 0.004 4.371 1.009(1.001 ~ 1.017) 0.037
MM (g/L) 0.006 0.002 7.660 1.006(1.002 ~ 1.010) 0.006
ALT(U/L) 0.006 0.002 8.067 1.006(1.002 ~ 1.011) 0.005

T ALT, N R Z L5 R Wil s HDL-C, 155 %5 B2 B8 25 14 1B 5 Ty G-BMI, H-¥ilt = 8 7 7 4 - 14 25 45 80 MAFLD , ARIGEHH 5€ i 07 P 995 5 HR , AU
s 1, BRI 5 SE ARifER
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i 28 T 1 1 (area under the curve, AUC) fix K (AUC=
0.859) , FURE K 79.8% , ¥ 57 i R 76.3% , e A FHE A
209.220, 25 A i3 L (P<0.001) (5, 152)

£S5 TyG-BMI K EHHEXSHIT MAFLD K2 B 3588 LL 45

Table 5 Comparison of the diagnostic efficacy of the TyG-
BMI and its related parameters for MAFLD
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