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Corrnelation between TyG-WH(tR index and the severity of coronary artery lesions in
young and middle-aged patients with acute coronary syndrome

LIU Xinran, MA Jingru, HUA Bingyang, SU Xiaogang, LI Junjie
(Department of Cardiovascular Medicine, Second Hospital Affiliated to Shenyang Medical College , Shenyang 110035, China)

Abstract Objective To explore the correlation between the triglyceride-glucose-waist-to-height ratio (TyG-WHtR) index and the
severily of coronary artery lesions in young and middle-aged patients with acute coronary syndrome (ACS). Methods A total of 572
young and middle-aged patients diagnosed with ACS at Second Hospital Affiliated to Shenyang Medical College from January 1,2024
to December 31,2024 were enrolled. The TyG-WHIR index, TyG index,and Gensini score (GS) were calculated,and the samples were
divided into three groups (low, moderate,and high TyG-WHIR) using the tertile method. Differences in clinical data among the groups
were compared , and the correlation between TyG-WHiR index and severity of coronary artery lesions was analyzed. Results The GS was
significantly higher in the high TyG-WHitR group than in the low and moderate TyG-WHiR groups. Notably,the TyG-WHtR index po-
sitively correlated with the GS (r = 0.695,P < 0.001). In the multiple linear regression model constructed after adjusting for confounding
factors, the TyG-WHtR index was identified as an independent risk factor for elevated GS; each 1-unit increase in the TyG-WHtR index
was associated with a 29.415-point increase in GS (8=29.415,P = 0.014). A TyG-WHIR index of >4.85 indicated good predictive efficacy
for GS aggravation. Conclusion The severity of coronary artery lesions in young and middle-aged patients with ACS positively correlated
with the TyG-WHtR index, which serves as an independent risk factor for GS aggravation. A high TyG-WHtR index has predictive value
for the severity of coronary artery lesions in young and middle-aged patients with ACS.
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Tab.1 Comparison of baseline clinical characteristics of ACS patients in the low, medium, and high TyG-WHtR groups
Age (year) 54.00(49.50-69.00) 57.00(50.25-71.00) 55.00(50.50-70.00) 321 0.201
Male [n (%) ] 100(52.6) 103 (54.0) 127(66.5) 243 0.297
Gensini score 23.00(9.50-59.00) 50.00 (22.50-67.50) 90.00 (63.50-102.00) 54.23 <0.001
History of diabetes [n (%) ] 37(19.5) 72(38.0) 86 (45.0) 7.84 0.020
Diabetes medication [n (%) ] 37(19.5) 69 (36.1) 82(42.9) 6.72 0.035
History of hypertension [n (%) ] 29(15.3) 45(23.6) 56(29.3) 6.56 0.044
Weight (kg) 67.00(60.00-78.50) 69.00(61.50-75.00) 72.00(65.00-80.50) 2.38 0.096
WC (em) 82.00 (79.00-90.00) 89.00(84.50-91.00) 92.00(90.00-95.50) 42.59 <0.001
Hip (cm) 101.00(98.00-103.50) 101.00 (98.25-105.00) 104.00 (101.50-109.00) 14.65 <0.001
HDL-C (mmol/T.) 1.300(1.170-1.560) 1.270(1.083-1.505) 1.210(1.040-1.315) 10.12 0.006
LDL-C (mmol/L) 2.09(1.630-2.885) 2.34(1.855-2.893) 2.50(1.950-3.020) 2.54 0.281
NT-proBNP (pg/mL) 123.25(62.550~182.400) 142.70 (121.938-408.100) 81.20 (60.150-240.950) 6.81 0.033
TG (mg/dL) 79.713(59.342-113.369) 114.255(92.334-144.148) 180.683 (142.155-253.310) 65.5 <0.001
FPG (mg/dL) 107.28 (99.090-116.370) 113.31(99.405-131.535) 117.18 (105.840-150.300) 13.06 0.002
WHIR 0.500(0.481-0.523) 0.525(0.514-0.542) 0.561(0.530-0.584) 54.98 <0.001
BMI (kg/m’) 24.741(22.485-27.615) 24.990(22.290-27.495) 26.037(24.195-28.770) 4.55 0.012
TG 8.292(8.102-8.759) 8.807(8.575-8.963) 9.371(9.041-9.726) 71.18 <0.001
UAP[n (%) ] 100(52.6) 98(51.3) 77(40.3) 3.26 0.087
NSTEMI [n (%) ] 68(35.8) 61(31.9) 71(37.2) 433 0.347
STEMI [n (%) ] 22(11.6) 32(16.8) 43(22.5) 7.65 0.035

WC, waist circumference ; Hip, hip circumference ; HDL-C, high-density lipoprotein cholesterol ; LDL-C, low-density lipoprotein cholesterol ; NT-proBNP,
N-terminal pro-brain natriuretic peptide; TG, triglyceride; FPG , fasting plasma glucose; WHtR , waist-to-height ratio; BMI, body mass index; TyG, trigly-

ceride-glucose ; UAP, unstable angina pectoris ; NSTEMI, non-ST-segment elevation myocardial infarction; STEMI, ST-segment elevation myocardial in-

farction.
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Tab.2 Results of Spearman correlation analysis between each indicator and GS
Variable Spearman (r) P

History of diabetes 0.235 0.004
Diabetes medication 0.265 0.001
History of hypertension 0.260 0.451
wC 0.447 <0.001
Hip 0.342 <0.001
HDL-C -0.515 0.006
NT-proBNP 0.082 0.335
TG 0.359 <0.001
FPG 0.310 <0.001
WHiR 0.423 <0.001
BMI 0.213 0.008
TyG 0.428 <0.001
TyG-WHIR 0.695 <0.001
STEMI 0.597 <0.001
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Tab.3 Results of multiple linear regression analysis with TyG-WHtR index as the main variable

Variable B SE t P
TyG-WHtR 29.415 12.136 2.284 0.014
wC 0.125 0.750 0.167 0.868
FPG 3.305 2.050 1.612 0.109
TG 2.380 3.717 0.640 0.523
HDL-C -1.478 9.747 -0.152 0.880
History of diabetes -26.782 15.083 -1.776 0.078
Diabetes medication -27.352 15.055 -1.676 0.058
NT-proBNP 0.000 0.001 0.425 0.672
Age -0.156 0.234 -0.665 0.507
Male 13.152 7.081 1.857 0.065
F=4 TyG-WHtRIEEL. TyGIEEFIWHIRTUM &K 31 Bk 2 72 B I B LL 8L
Tab.4 Comparison of the efficacy of TyG-WHtR index, TyG index, and WHtR in predicting GS
Variable AUC 95%CI Optimal cut-off value Sensitivity Specificity P
TyG-WHtR 0.797 0.711-0.873 4.85 0.812 0.883 0.002
TyG 0.782 0.698-0.868 831.21 0.802 0.728 0.004
WHtR 0.759 0.679-0.857 0.54 0.790 0.707 0.025
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Fig.1 ROC curves for predicting the severity of coronary artery
lesions by the TyG-WHtR index, TyG index, and WHtR
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