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Association between triglyceride-glucose index and subclinical left ventricular dysfunction:
a study based on left ventricular global longitudinal strain and myocardial work
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[Abstract] Objective: To investigate the independent association between the triglyceride-glucose (TyG)index and subclinical left
ventricular (LV)systolic dysfunction, and to analyze its impact on left ventricular global longitudinal strain (GLS) and myocardial work
indices. Methods: A total of 103 patients admitted from August 2024 to February 2025 were enrolled. Clinical parameters, biochemical
indicators, and echocardiographic data were collected, and the TyG index was calculated. GLS and LV myocardial work parameters,
including global work index (GWD, global constructive work (GCW) , global wasted work (GWW) , and global work efficiency (GWE)
were obtained using GE EchoPAC software. Multivariate logistic regression analysis was employed to assess the independent
association between the TyG index and impaired LV function. Receiver operating characteristic (ROC) curves were plotted to evaluate
the predictive efficacy of the TyG index for LV dysfunction, calculating the area under the curve (AUC) , optimal cutoff value,
sensitivity, and specificity. Results: Compared to the low-TyG group, the high-TyG group exhibited significantly higher prevalence
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rates of hypertension (67.31% vs. 43.14%) , diabetes (42.31% vs. 7.84%) , and dyslipidemia (34.62% vs. 3.92%) (all P < 0.05). The
absolute values of GLS (=17.60 £ 2.65 vs. —19.82 = 2.12), GWI(1 672.33 + 308.58 vs. 1 932.31 + 280.26 mmHg% ) , and GCW
(1999.46 + 324.11 vs. 2 299.20 = 323.32 mmHg%) were significantly lower in the high TyG group(all P < 0.001). After adjusting for
age, sex, body mass index (BMID) , blood pressure, dyslipidemia, and other confounders, an elevated TyG index remained an
independent risk factor for reduced GLS (OR=2.982, 95% CI: 1.182-7.522, P=0.021) , reduced GWI (OR=3.168, 95% CI: 1.302-
7.706, P=0.011), and diminished GCW (OR=2.836,95% CI: 1.250-7.309, P=0.021). ROC curve analysis demonstrated the predictive
efficacy of the TyG index for reduced GLS, GWI, and GCW, with AUC values of 0.725,0.697, and 0.683, respectively. Conclusion: An

elevated TyG index is independently associated with reduced GLS and myocardial work capacity, serving as a potential biomarker for

subclinical LV dysfunction and highlighting its clinical utility in early risk assessment for metabolic cardiovascular diseases.

[Key words] triglyceride-glucose index; left ventricular global longitudinal strain; myocardial work indices; subclinical left ventricu-

lar dysfunction; metabolic disorders
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Table 1 Comparison of clinical parameters between patients with high and low TyG index

Clinical parameters Total (n=103) High TyG (n=52) Low TyG(n=51) 17/ P
Age(years, X + 5) 52.52 + 14.50 53.10 + 14.15 51.94 + 14.97 0.403 0.688
Male[n(%) ] 61(59.22) 35(67.31) 26(50.98) 2.842 0.092
HeightCem, X + 5) 167.34 + 8.66 168.25 +9.15 166.41 = 8.11 1.078 0.284
Weight(kg, % + ) 70.88 + 15.28 76.19 + 15.17 65.47 + 13.50 3.789 <0.001
BMI(kg/m*, % + ) 25.17 £3.71 26.45 +3.22 23.86 +3.75 3.759 <0.001
BSA(m% ¥ +5) 1.79 + 0.21 1.86 + 0.22 1.73 £0.19 3.221 0.002
SBP(mmHg, ¥ + 5) 127.25 + 16.63 128.98 + 14.94 126.11 = 15.78 0.948 0.345
DBP(mmHg, % + s) 81.25+11.02 82.38 + 12.44 80.10 + 9.34 1.053 0.295
TyG index(x + 5) 8.72 £ 0.65 9.24 +0.42 8.20 £ 0.34 13782  <0.001
FPG(mmol/L,x + s) 571+ 1.84 6.37 +2.29 5.04+0.78 3.920  <0.001
TG (mmol/L, X + s) 1.62 + 0.98 2.26 +0.98 0.96 + 0.31 8976  <0.001
TCLmmol/L, M(Pas, P35) ] 4.71(4.20,5.41) 5.13(4.51,5.82) 4.43(4.05,4.94) 4.023 <0.001
HDL-C[mmol/L, M(Pss, Ps5) ] 1.11€0.98,1.25) 1.06€0.95,1.19) 1.15(1.03,1.3D) -2.851 0.004
LDL-CLmmol/L, M(Pss, P:5) ] 3.14(2.64,3.63) 3.39(2.81,3.89) 2.94(2.56,3.35) 3.022 0.003
ALT[U/L, M(Pss, P+) ] 24.35(16.21,40.47) 25.17(17.08,41.16) 23.78(15.19,39.47) 0.612 0.345
AST[U/L, M(Pxs, P35) ] 26.56(18.11,36.11) 25.53(17.11,35.34) 27.13(19.19,39.87) -0.156 0.671
SCR[ wmol/L, M(Pss, P35) ] 50.06(35.11,75.61) 52.55(36.11,78.18) 49.78(34.11,72.39) 0.221 0.551
BUN[ mmol/L, M(Pss, P+5) ] 6.90(5.23,10.11) 6.81(5.07,10.05) 7.01(5.56,10.21) -0.197 0.687
K'(mmol/L, % + 5) 4.03 +0.42 3.95+0.43 4.11 +0.41 -1.980 0.050
Na'(mmol/L, ¥ # 5) 139.72 +2.91 140.25 + 3.02 139.17 + 2.77 1.896 0.061
Cl'(mmol/L, ¥ + 5) 103.58 + 3.63 103.97 + 3.82 103.17 + 3.41 1.143 0.256
Ca®* (mmol/L,X + 5) 229 +0.16 228 +0.15 231+0.17 -0.969 0.335
Hypertension[ n(%) ] 57(55.33) 35(67.31) 22(43.14) 6.086 0.014
T2DM[n(%) ] 26(25.24) 22(42.31) 4(7.84) 16.207 <0.001
Dyslipidaemial n(%) ] 20(19.42) 18(34.62) 2(3.92) 15.503 <0.001
Smoking history[n(%) ] 22(21.36) 12(23.07) 10(19.61) 0.183 0.669
Drinking history[n(%) ] 34(33.0D 18(34.61) 16(31.37) 0.126 0.723

BMI: body mass index; BSA: body surface area; SBP: systolic blood pressure; DBP: diastolic blood pressure; TyG index: triglyceride-glucose index;

FPG: fasting plasma glucose; TG: triglyceride; TC: total cholesterol; HDL-C: high-density lipoprotein; LDL-C: low-density lipoprotein; ALT: alanine ami-

notransferase; AST: aspartate aminotransferase; SCR: serum creatinine; BUN: blood urea nitrogen; T2DM type 2 diabetes mellitus.
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Table 2 Comparison of echocardiographic parameters between patients with high and low TyG index  (x +5)

Echocardiographic parameters Total (n=103) High TyG (n=52) Low TyG(n=51) t/z P
LAD(mm,x % 5) 33.45 +4.33 34.58 +4.21 32.29 +4.18 2763  <0.01
LVD(mm,x +5) 47.17 + 3.80 47.19 +3.62 47.16 +4.00 0.047  0.963
LVEF(%,x £s) 67.02 +3.90 66.28 +4.12 67.78 +3.54 -1.989  0.049
Septal thickness(mm,x + s) 9.74 £ 141 10.17 £ 1.41 9.29 + 1.27 3.322  <0.05
Posterior wall thickness (mm, x £ s) 9.14 £ 0.98 9.38 £ 0.99 8.88 +0.91 2.676  <0.01
GLS(%,x +5) -18.70 + 2.64 -17.60 + 2.65 -19.82 £2.12 4.678 <0.01

GWI(mmHg%,x + 5)
GCW(mmHg%,x +s)
GWW L mmHg%, M(Pss, P;s) ]

1 801.06 +321.21 1 672.33 + 308.58 1932.31 +280.26 -4.474 <0.01
2 147.87 + 355.59 1999.46 + 324.11 2299.20 + 323.32 -4.698 <0.01
100.23(60.02,153.000  101.51(61.76,155.32)  98.02(58.91,150.98)  0.410  0.357

GWE(%,x £s) 94.37 +2.84 93.90 + 3.48 94.84 +1.91 -1.694  0.093
E(m/s,x £5) 0.71 £0.18 0.68 = 0.20 0.74 £0.16 -1.657  0.101
Alm/s,x £5) 0.77 £ 0.17 0.78 £ 0.18 0.77 £0.16 0.330 0.742
E/A 0.96 = 0.34 0.91 +£0.33 1.01 £0.35 -1.437  0.154
Septale” (em/s,x £ ) 7.33 £2.56 6.48 £ 2.00 8.20 +2.80 -3.586 <0.01
Laterale” (cm/s, x = 5) 10.55 +£3.28 9.62 +3.08 11.51 £3.23 -3.047 <0.01
Ele’(x x5) 8.69 £ 2.15 9.20 +2.21 8.17 £ 1.98 2495 <0.05
LVMI(g/m* x £ ) 85.67 = 14.08 86.43 + 12.84 84.90 + 15.34 0.547  0.585
RWT(x £ ) 0.39 £ 0.05 0.40 + 0.05 0.37 +0.05 2.762 <0.01

LAD: left atrialdimension; LVD: left ventricularend diastolic dimension; LVEF: left ventricular ejection fraction; GLS: global longitudinal strain;

GWI: global work index; GCW': global constructive work; GWW: global wasted work; GWE: global work efficiency; LVMI: left ventricular mass index.

GS=21.4%

A: LV GLS(-21.4%) corresponding to a low TyG index (TyG=7.8). B: LV GLS(-16.2%) corresponding to a high TyG index (TyG=9.0). C: LV
pressure-strain loop curve corresponding to a low TyG index(TyG=7.8). D: LV pressure-strain loop curve corresponding to a high TyG index(TyG=9.0).
E1 TyGiE#xtRAYA L= GLS 5 A DAMTh 4R E

Figure 1 Representative left ventricular GLS and myocardial work polar maps stratified by TyG index
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E2B). TyG FEHUE Tl GCW FAA (1K) 4 37 £ 565 IR 2%



A5 EH N BR O, B, REoRs, 55, ST 0 BRI 1A AR A o URBCH AR H-i = P-4 B S T AR /e

2025 11 H

Lo DIREREAS A OCHETT 7 L) ], r s R 25 CE AR 2R , 2025, 45(11): 1626-1633,1640 < 1631 »

#R3  GLS.GWIR GCW BB LRI F =AM XL
Table 3 Correlation analysis of potential risk factors with GLS, GWI, and GCW

GLS GWI GCW

Clinical parameters . P . P . p

TyG 0.490 <0.001 -0.432 <0.001 -0.431 <0.001
Age -0.299 0.002 0.268 0.006 0.196 0.047
Sex -0.458 <0.001 0.308 0.002 0.299 0.002
Height 0.444 <0.001 -0.281 0.004 -0.280 0.004
Weight 0.542 <0.001 -0.371 <0.001 -0.380 <0.001
BSA 0.528 <0.001 -0.358 <0.001 -0.365 <0.001
BMI 0.426 <0.001 -0.314 0.001 -0.324 0.001
SBP 0.169 0.088 0.475 <0.001 0.531 <0.001
DBP 0.235 0.017 0.285 0.004 0.313 0.001
TG 0.403 <0.001 -0.369 <0.001 -0.360 <0.001
FPG 0.344 <0.001 -0.232 0.018 -0.251 0.011
TC 0.291 0.003 -0.261 0.008 -0.252 0.011
HDL-C -0.232 0.018 0.217 0.027 0.208 0.035
LDL-C 0.270 0.006 -0.240 0.015 -0.235 0.017

AUC=0.683 (95%CI A 0.580~0.787, 1 13 7% Wr {1t A
8.656, 5 57+ [ N 66.7%, RBUE N 67.3%, P=0.001,
K20,

3 4 i

AWt FCIE I AR 7R T TyG HE 80
PR %5 T REFRAS HO AR AL SRR, R TyG $5 801 =

5 GLS B#AIK 75 = B AR Th 48 2L (CWI. GCW) T [%
BEMK . X—RIAHEELS 0 I )
R A1 IR B AR SR A T U IR R
TyG 8 E0 T /E R WG R 7 O 5 T REFEAS 13/ A4
P&, B HEERIERE X

TyG F& ZU1E vk 5 R AP B AR SR AR, 1T 45k
CUBE 2 T 9 UF 55 5 Bl Bk Ok R AL, O LR & 220

R4 TyGIEH5CLS.GWIE GCW HHESE A % B & Logistic B VIR 1
Table 4 Multivariate logistic regression analysis of TyG index with GLS, GWI, and GCW parameters

Parameter Model B OR 95%CI P
TyG-GLS Model 1 1.487 4.424 1.875-10.438 0.001
Model 2 1.421 4.143 1.790-9.588 0.001
Model 3 1.128 3.089 1.317-7.245 0.010
Model 4 1.167 3.212 1.281-8.049 0.013
Model 5 1.092 2.982 1.182-7.522 0.021
TyG-GWI Model 1 1.227 3411 1.626-7.154 0.001
Model 2 1.216 3.372 1.580-7.196 0.002
Model 3 1.210 3.354 1.482-7.591 0.004
Model 4 1.200 3.321 1.382-7.985 0.007
Model 5 1.153 3.168 1.302-7.706 0.011
TyG-GCW Model 1 1.139 3.125 1.512-6.458 0.002
Model 2 1.123 3.074 1.468-6.441 0.003
Model 3 1.026 2.789 1.280-6.007 0.010
Model 4 1.106 3.023 1.250-7.309 0.014
Model 5 1.042 2.836 1.169-6.882 0.021

Model 1: crude model Cunadjusted for any confounding factors) ; Model 2: adjusted for age and sex; Model 3: Model 2 covariates+body mass index

(BMD) and body surface area(BSA); Model 4: Model 3 covariates+systolic blood pressure (SBP) and diastolic blood pressure (DBP) ; Model 5: Model 4

covariates+metabolic indicators such as TC, LDL-C, and HDL-C.
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Figure 2 ROC curves of TyG index for predicting reduced GLS(A), GWI(B), and GCW(C)
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