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[ Abstract]
(TG/HDL-C) combined with liver function indexes to predict metabolic-associated fatty liver disease (MAFLD).
Methods A total of 2971 outpatients diagnosed with MAFLD and 2794 healthy controls were enrolled, and their
relevant data were collected. Two-sample Mann-Whitney U test and binary logistic regression analysis were conducted to
study the relationship between TG/HDL-C and MAFLD and to construct combined diagnosis models of MAFLD. The

Objective  To study the application of triglycerides to high-density lipoprotein cholesterol ratio

area under the curve (AUC) of receiver operating characteristic (ROC) was used to pick out the optimal model.
Results The TG/HDL-C of MAFLD patients was significantly higher than that of healthy controls. In multivariate
analysis, after adjusting for body mass index, systolic blood pressure, diastolic blood pressure, fasting blood glucose,
triglycerides, high-density lipoprotein cholesterol, uric acid and creatinine, the odds ratio of TG/HDL-C was 2.356 (95%
confidence interval [CI]: 1.028-5.400). Therefore, TG/HDL-C was an independent risk factor for MAFLD. ROC curve
analysis showed that the AUC of using TG/HDL-C to predict MAFLD was 0.795 (95% CI: 0.784-0.807), and when the cut-
off value was 1.09, the sensitivity was 0.679 and the specificity was 0.755. The AUC of the diagnosis model established by a
combined use of TG/HDL-C, alanine aminotransferase (ALT), aspartate aminotransferase (AST), and albumin (ALB) was
0.890 (95% CI: 0.882-0.898), and when the cut-off value was 0.47, the sensitivity and specificity were 0.792 and 0.839,
respectively. Conclusion TG/HDL-C is an independent risk factor for MAFLD. TG/HDL-C can well predict MAFLD
when it is used in combination with ALT, AST, and ALB.
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Table1 Comparison of basic characteristics of the metabolic-associated fatty liver disease group and the healthy control group

Variable MAFLD group (n=2971) Normal group (n=2794) P

Age/yr., median (P-P,;) 47 (38-55) 47 (42-53) 0.720
Male/case (%) 1546 (52.0) 1425 (51.0) 0.432
BMI/(kg/mz), median (P,-P,;) 24.1 (21.5-26.6) 22.5(20.8-24.3) <0.001
WHR (median [P»-P,:]) 0.82 (0.77-0.87) 0.83 (0.78-0.88) 0.650
SBP/mmHg, median (P,;-P,;) 109 (102-121) 116 (108-123) <0.001
DBP/mmHg, median (P,;-P,;) 69 (64-75) 71 (65-77) 0.047
TBIL/(umol/L), median (P,;-P,;) 12.7 (9.6-16.8) 11.7 (9.4-14.8) <0.001
DBIL/(pmol/L), median (P,;-P,;) 3.6 (2.7-4.9) 3.5(2.8-4.4) <0.001
IBIL/(umol/L), median (P,-P.;) 8.9 (6.6-11.9) 8.2 (6.5-10.5) <0.001
TP/(g/L), median (P,;-P,;) 75.3 (72.0-78.4) 75.3 (72.8-78.0) 0.222
ALB/(g/L), median (P,s-P;;) 47.3 (44.7-49.4) 48.0 (46.3-49.7) <0.001
GLB/(g/L), median (P,:-P;;) 27.8 (25.2-30.7) 27.3 (25.0-29.4) <0.001
TC/(mmol/L), median (P,:-P,;) 4.69 (4.06-5.39) 4.67 (4.22-5.17) 0.106
TG/(mmol/L), median (P,;-P,;) 1.73 (1.23-2.52) 1.03 (0.77-1.35) <0.001
HDL-C/(mmol/L), median (P,-P,;) 1.14 (0.95-1.37) 1.39 (1.18-1.66) <0.001
LDL-C/(mmol/L), median (P,;-P.;) 2.75 (2.18-3.30) 2.78 (2.36-3.21) 0.053
ALT/(IU/L), median (P,-P,,) 34 (22-55) 18 (13-24) <0.001
AST/(IU/L), median (P,-P,;) 28 (22-39) 20 (18-24) <0.001
ALP/(IU/L), median (P-P,;) 81 (67-99) 70 (58-83) <0.001
GGT/(IU/L), median (P,,-P..) 35 (21-67) 17 (12-27) <0.001
CK/(IU/L), median (P,,-P,,) 95 (70-130) 90 (70-119) <0.001
LDH/(IU/L), median (P,-P;;) 196 (169-230) 170 (154-189) <0.001
HBDH/(IU/L), median (P,.-P.,) 149 (129-175) 132 (120-147) <0.001
FPG/(mmol/L), median (P,-P,;) 5.35 (4.90-6.02) 4.87 (4.59-5.17) <0.001
UREA/(mmol/L), median (P,-P.;) 4.8 (3.9-5.7) 4.5(3.9-5.3) <0.001
CREA/(umol/L), median (P,-P,;) 67 (56-79) 71 (62-78) <0.001
URIC/(umol/L), median (P,;-P5;) 353 (294-417) 301 (255-351) <0.001
CYs-C/(mg/L), median (P,-P,;) 0.85 (0.77-0.95) 0.76 (0.70-0.83) <0.001
Non-HDL-C/(mmol/L), median (P,-P,) 3.52(2.90-4.18) 3.24 (2.75-3.72) <0.001
RC/(mmol/L), median (P,:-P,) 0.67 (0.46-0.96) 0.43 (0.32-0.55) <0.001
TG/HDL-C (median [P,-P.;]) 1.50 (0.95-2.51) 0.73 (0.49-1.08) <0.001

BMI: Body mass index; WHR: Waist-to-hip ratio; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; TBIL: Total bilirubin; DBIL: Direct bilirubin;
IBIL: Indirect bilirubin; TP: Total protein; ALB: Albumin; GLB: Globulin; TC: Total cholesterol; TG: Triglycerides; HDL-C: High-density lipoprotein
cholesterol; LDL-C: Low-density lipoprotein cholesterol; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; ALP: Alkaline phosphatase; GGT:

y-glutamyl transpeptidase; CK: Creatine kinase; LDH: Lactate dehydrogenase; HBDH: Alpha-hydroxybutyrate dehydrogenase; FPG: Fasting blood glucose;
UREA: Urea; CREA: Creatinine; URIC: Uric acid; CYs-C: Cystatin ¢; Non-HDL-C: Non-high density lipoprotein cholesterol; RC: Residual cholesterol;

TG/HDL-C: Triglycerides to high-density lipoprotein ratio.
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Table 2 AUC of biological indicators and combined diagnosis model for MAFLD

Variable AUC 95% CI Cut-off value Sensitivity Specificity P

TC 0.512 0.497-0.527 5.79 mmol/L 0.161 0.957 0.106
TG 0.793 0.782-0.805 1.48 mmol/L 0.621 0.816 <0.001
ALT 0.801 0.790-0.812 27 IU/L 0.637 0.817 <0.001
AST 0.778 0.766-0.790 26 IU/L 0.593 0.839 <0.001
RC 0.746 0.734-0.759 0.61 mmol/L 0.577 0.830 <0.001
Non-HDL-C 0.599 0.584-0.613 3.83 mmol/L 0.378 0.804 <0.001
TG/HDL-C 0.795 0.784-0.807 1.09 0.679 0.755 <0.001
Combined diagnosis model 0.890 0.882-0.898 0.47 0.792 0.839 <0.001

TC, TG, ALT, AST, RC, Non-HDL-C, and TG/HDL-C: The denotaions are the the same as those in table 1; AUC: Area under the curve; CI: Confidence

interval.

10 TR 11 00 5 0 T HE I S A o i i

BT SOV AR Y MAERLD A1 W bR 2 i 5%

08l 2 A W A T2 VA 25 B PG DA o, I

A/ 2R R B G e =34 2 —", MAFLD

z 06 RRHURIIR AL Je, 2 2R IH Z 050 ., BF50 R0, 38

: —Ic PRI | Bl 22 . FREE DN 22 (TN | e B 1 £ )

¢ 04 — ALT A0 AT 16 , 457 RE 251 R MAFLDAR IR 3. it

R HDLC A, N WA 12 1 . CD36AIE HE T I IESoF i 29 1 1 il By 43k

o2 e W, 4B, P2 SEMAFLD O R JR™, AR

/ diagnosis model TG/HDL-CHIMAFLDZ [l 95 B i o 52 2 il ]

0 0.2 04 0.6 08 1.0 {HIREMAFLDZ YIAH X, IRFEMAFLD & & fl k' iy ¢

1-Specificity

Bl 1 EEUIERRERAISETRERROCH 2
Fig 1 ROC curve of each biochemical index and the combined diagnosis
model
TC, TG, ALT, AST, RC, Non-HDL-C, and TG/HDL-C: The denotaions are

the the same as those in table 1.
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