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Background: The association between the triglyceride-glucose (TyG) index
and the occurrence of major adverse cardiovascular and cerebrovascular
events (MACCEs) in individuals without diabetes has not been clearly
established.

Aims: To investigate the potential of the TyG index to predict MACCEs in
a non-diabetic population.

Study Design: Prospective cohort study.

Methods: This study analyzed data from 88,946 participants without
diabetes, who were divided into four groups based on their TyG index
values. The primary outcome was the occurrence of MACCEs, defined
as myocardial infarction (M) or stroke. Multivariable Cox proportional

INTRODUCTION

Insulin resistance (IR) is defined by a diminished responsiveness
of insulin-sensitive cells to insulin under normal physiological
conditions. This dysfunction plays a central role in the onset of
type 2 diabetes mellitus (T2DM)" and is also a major contributor
to a range of cardiometabolic conditions, including myocardial
infarction (MI) and stroke.?® The triglyceride-glucose (TyG) index,
derived from fasting triglyceride (TG) and glucose levels, has been
identified as a practical surrogate marker for IR.* Recent research has
demonstrated the TyG index’s predictive value for major adverse
cardiovascular and cerebrovascular events (MACCEs) among
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hazards regression models were used to assess the association between
the TyG index and MACCEs.

Results: Participants in the higher TyG index quartiles exhibited a greater
risk of MACCEs. Moreover, a significant interaction between the TyG index
and sex was identified, with a stronger association observed in women
than in men. A significant interaction was also found between the TyG
index and age in relation to Ml risk, indicating a stronger associations in
individuals younger than 60 compared to those aged 60 or older.
Conclusion: The TyG index may serve as a useful prognostic marker for
MACCEs among individuals without diabetes.

individuals with T2DM.>® However, its association with MACCEs
in people without diabetes remains insufficiently understood.
Accordingly, this study aims to evaluate the TyG index as a potential
predictor of MACCEs in non-diabetic individuals.

MATERIALS AND METHODS
Study Subjects

The study was approved by the Ethics Committee of Kailuan General
Hospital (approval number: [2006]Yilunzi5Hao, date: 01.01.2006)
and written informed consent was obtained from all participants.
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The Kailuan study is a longitudinal cohort project designed to
examine the mortality and mobility related to cardiovascular
diseases (CVDs) in the city of Tangshan. The study initially enrolled
101,510 participants beginning in July 2006. For the current
analysis, inclusion criteria required participants to be non-diabetic
individuals aged over 18 years. Exclusion criteria encompassed
individuals diagnosed with DM, MI, stroke, cancer, or other serious
illnesses, as well as those with incomplete laboratory data. As
a result, 12,564 individuals were excluded: 9,013 with DM, 90
with MI, 2,201 with stroke, and 1,260 with incomplete laboratory
information. The final cohort for this study included 88,946 non-
diabetic individuals (Figure 1).

Data collection

During the initial enrollment phase, all participants underwent
comprehensive medical examinations and laboratory testing
coordinated by the Kailuan General Hospital. The physical
assessment included various components such as demographic
information, anthropometric measurements, lifestyle factors, and
medical history. A 6 ml sample of peripheral venous blood was
collected to assess fasting TG and fasting blood glucose (FBG) levels.
The TyG index was computed using the formula: In [TG (mg/dl) x
FBG (mg/dl)/2]. All clinical assessments and laboratory evaluations
were conducted biennially for each participant from July 2006
through December 2021.

Clinical endpoint and follow-up

The primary clinical endpoint in this study was the incidence of
MACCEs. For the purpose of this research, MACCEs were defined to

In total 101,510 individuals initially participated in the
Kailuan study during 2006 to 2021.

9,013 patients with DM,
90 patients with MI,
2,201 patients with

stroke, and 1,260
individuals with
incomplete lab results
were further excluded.

Y

In total 88,946 nondiabetic individuals were enrolled in
the current study. Patients were divided into four groups
according to quartiles for the TyG index.

A 4

The clinical endpoint of the current study was MACCEs.
Follow-ups were initiated from the day of enroliment
and ended until the day of MACCEs or Dec. 2021.

FIG. 1. Study flowchart.
DM, diabetes mellitus, MI, myocardial infarction; TyG index, triglyceride-glucose index;
MACCEs, major adverse cardiovascular and cerebrovascular events.
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include 1) MI (both ST-elevation and non-ST-elevation) and 2) stroke
(including both ischemic and hemorrhagic types). Follow-up began
on the date of participant enrollment and continued either until
the occurrence of a defined clinical event or until December 2021.

Statistical analysis

All statistical analyses were performed using SAS 9.4 (SAS Institute
Inc., Cary, USA). Baseline characteristics were described as
means with standard deviations for continuous variables and as
frequencies with percentages for categorical variables. Comparisons
across TyG index quartiles were carried out using one-way analysis
of variance for continuous variables, and chi-square tests for
categorical variables, where appropriate. The Kaplan-Meier method
was applied to depict the cumulative incidence of time to MACCEs.
Multivariable Cox proportional hazards regression models were
used to examine the relationship between the TyG index and the
risk of MACCEs. A p value of less than 0.05 was considered to indicate
statistical significance.

RESULTS

Baseline characteristics

Table 1 presents the baseline characteristics of the 88,946
participants. The participants were divided into four equal groups
according to their TyG index values: quartile 1 (3.61 < TyG index
< 8.15), quartile 2 (8.15 < TyG index < 8.52), quartile 3 (8.52 < TyG
index < 9.45), and quartile 4 (9.45 < TyG index < 11.50). Participants
in quartile 4 had a higher proportion of men and showed increased
levels of body mass index, blood pressure, FBG, and high-sensitivity
C-reactive protein. This group also had a higher prevalence of
smokers, alcohol users, individuals who reported snoring, and those
diagnosed with hypertension and dyslipidemia.

Association between the TyG index and MACCEs

Over a median follow-up period of 14 years, a total of 6,999 MACCEs
were documented, comprising 1,509 cases of Ml and 5,658 cases of
stroke. Participants in the higher TyG index quartiles demonstrated
a greater cumulative incidence of MACCEs compared to those in the
lower quartiles throughout the follow-up (log-rank test, p < 0.01).
Specifically, the cumulative incidence of MACCEs in quartile 4 was
markedly higher than in quartile 1 at multiple time points: 10.15%
vs. 6.24% at 14 years, 6.34% vs. 3.95% at 10 years, and 2.84% vs. 1.83%
at 5years. Similarly, the cumulative incidence of Ml in quartile 4 was
significantly greater than in quartile 1 at the same intervals, with
values of 2.57% vs. 1.13% at 14 years, 1.82% vs. 0.75% at 10 years,
and 0.77% vs. 0.38% at 5 years. The cumulative incidence of stroke
was also significantly higher in quartile 4 compared to quartile 1,
reported as 7.91% vs. 5.27% at 14 years, 4.69% vs. 3.26% at 10 years,
and 2.10% vs. 1.45% at 5 years (Figure 2).

Moreover, the findings indicated that participants in the highest
TyG index quartile had a significantly greater risk of experiencing
MACCEs compared to those in the lowest quartile [model 1, hazard
ratio (HR), 1.657; 95% confidence interval (Cl), 1.547-1.775; p for



Li etal. TyG Index Predicts MACCEs in Non-Diabetic Individuals

trend = 0.0001; model 2, HR, 1.229; 95% Cl, 1.135-1.331; p for
trend = 0.0001). Similarly, the risk of MI was higher among
individuals in the highest TyG quartile compared to those
in the lowest (model 1, HR, 2.317, 95% Cl, 1.988-2.699, p for
trend = 0.0001), (model 2, HR, 1.695, 95% Cl, 1.422-2.020, p for
trend = 0.0001). The risk of stroke was higher among individuals in
the highest TyG quartile compared to those in the lowest (model 1,
HR, 1.513; 95% Cl, 1.402-1.632; p for trend = 0.0001; model 2, HR,
1.123; 95% Cl, 1.028-1.226; p for trend = 0.0001).

Furthermore, analysis of the TyG index as a continuous variable
showed that each unit increase was linked to a higher risk of MACCEs
(model 1, HR, 1.204; 95% Cl, 1.176-1.232; p < 0.0001; model 2, HR,

TABLE 1. Baseline Characteristics.

1.140; 95% Cl, 1.077-1.207; p < 0.0001). Each unit increase in the
TyG index was also associated with an elevated risk of MI (model
1, HR, 1.330; 95% Cl, 1.266-1.396; p < 0.0001; model 2, HR, 1.504;
95% (I, 1.315-1.721; p < 0.0001). Moreover, an increase of one unit
in the TyG index was related to a greater risk of stroke (model 1, HR,
1.171; 95% Cl, 1.141-1.202; p < 0.0001; model 2, HR, 1.063; 95% Cl,
0.999-1.131; p = 0.054) (Table 2).

Subgroup analysis

Subgroup analysis identified a significant interaction between the
TyG index and sex in relation to the risks of MACCEs, MI, and stroke,
with stronger associations observed in women compared to men (p

Total Quartile 1 Quartile 2 Quartile 3 Quartile 4
Variables (n=88,946) (n=22,257) (n=22,215) (n=22,238) (n=22,236) p
Age, years 51.13 £ 12.67 50.24 +13.82 51.38 + 12.85 51.88 + 12.31 51.01 = 11.55 < 0.0001
Male, n (%) 70.595 (79.37) 16.343 (73.43) 17.522 (78.87) 17.955 (80.74) 18.775 (84.44) < 0.0001
BMI, kg/m? 2491 £ 3.47 2334 +£3.23 2451 +3.29 2545+ 3.29 26.36 = 3.35 < 0.0001
SBP, mmHg 129.90 £ 20.65 124.23 £ 19.91 129.17 £ 20.25 131.58 £ 20.55 134.64 £ 20.45 < 0.0001
DBP, mmHg 83.11 £ 11.69 79.50 £ 11.00 82.57 £ 11.34 84.17 = 11.54 86.22 +11.80 < 0.0001
FBG, mmol/I 5.08 £ 0.69 4.76 £ 0.63 5.01 £0.63 5.20 £ 0.67 535+ 0.71 < 0.0001
TC, mmol/I 492 +1.12 4.63 +£0.92 4.90 £ 0.95 5.10 = 1.01 5.04 = 1.46 < 0.0001
TG, mmol/I 1.24(0.88-1.87)  0.69 (0.57-0.80) 1.06 (0.95-1.18) 1.48 (1.31-1.67) 2.65(2.14-3.75) < 0.0001
HDL-C, mmol/I 1.55 + 0.40 1.57 £ 0.41 1.56 = 0.39 1.54 +£0.39 1.52 £ 0.41 < 0.0001
LDL-C, mmol/I 2.34 £ 0.90 217 £0.92 2.38 +0.87 245+ 0.87 236 +0.93 < 0.0001
hs-CRP, mg/I 0.80 (0.30-2.20)  0.62 (0.22-2.20) 0.73 (0.29-2.10) 0.88 (0.32-2.20) 0.98 (0.39-2.50) < 0.0001
Hypertension, n (%) 37.237 (41.86) 6.380 (28.67) 8.869 (39.92) 10.266 (46.16) 11.722 (52.72) < 0.0001
Dyslipidemia, n (%) 52.405 (58.92) 7.681(34.51) 9.215 (41.48) 13.590 (61.11) 21.919 (98.57) < 0.0001
Smoking, n (%) 30.649 (34.46) 7.369 (33.11) 7.161 (32.23) 7.507 (33.76) 8.612 (38.73) < 0.0001
Drinking, n (%) 33.592 (37.77) 8.285 (37.22) 7.751 (34.89) 8.154 (36.67) 9.402 (42.28) < 0.0001
Snoring, n (%) 32.175 (36.17) 7.793 (35.01) 7.540 (33.94) 7.988 (35.92) 8.854 (39.82) < 0.0001
BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; FBG, fasting blood glucose; TC, total cholesterol; TG, triglycerides; HDL-C, high-
density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; hs-CRP, high sensitivity-C-reactive protein.
i 127 = Quartile 1 E 37 = Quartile 1 i 87 = Quartile 1
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FIG. 2. Cumulative incidence of (a) MACCEs, (b) MI, and (c) stroke.

MACCEs, major adverse cardiovascular and cerebrovascular events; M1, myocardial infarction.
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< 0.0001) (Tables 3-5). Furthermore, a significant interaction was

found between the TyG index and age concerning the risk of Ml (p

= 0.030), showing that the association between the TyG index and

MI risk was more pronounced in individuals younger than 60 years

compared to those aged 60 and above (Table 4).

TABLE 2. Adjusted HR and 95% Cl for MACCEs.

Li etal. TyG Index Predicts MACCEs in Non-Diabetic Individuals

DISCUSSION

The primary finding of this study is a higher TyG index is linked to

an increased risk of MACCEs in individuals without diabetes. Thus,

the TyG index holds clinical importance and could be used as a

prognostic indicator for MACCEs in the non-diabetic population. It is

B SE X p HR 95% Cl p for trend
MACCEs
Model 1 < 0.0001
Quartile 2 0.185 0.037 25.024 < 0.0001 1.203 1.119-1.294
Quartile 3 0.325 0.036 82.183 < 0.0001 1.384 1.290-1.485
Quartile 4 0.505 0.035 207.662 < 0.0001 1.657 1.547-1.775
Per unit increase 0.186 0.012 245.145 < 0.0001 1.204 1.176-1.232
Model 2 < 0.0001
Quartile 2 0.076 0.037 4.101 0.043 1.079 1.002-1.161
Quartile 3 0.128 0.038 11.671 0.001 1.137 1.056-1.223
Quartile 4 0.206 0.041 25.857 < 0.0001 1.229 1.135-1.331
Per unit increase 0.131 0.029 20.182 < 0.0001 1.140 1.077-1.207
MI
Model 1 < 0.0001
Quartile 2 0.247 0.086 8.296 0.004 1.281 1.082-1.516
Quartile 3 0.515 0.081 40.045 < 0.0001 1.674 1.427-1.964
Quartile 4 0.840 0.078 116.028 < 0.0001 2.317 1.988-2.699
Per unit increase 0.285 0.025 130.071 < 0.0001 1.330 1.266-1.396
Model 2 < 0.0001
Quartile 2 0.123 0.087 2.020 0.155 1.131 0.954-1.341
Quartile 3 0.290 0.085 11.694 0.001 1.337 1.132-1.579
Quartile 4 0.528 0.089 34.775 < 0.0001 1.695 1.422-2.020
Per unit increase 0.408 0.069 35.303 < 0.0001 1.504 1.315-1.721
Stroke
Model 1 < 0.0001
Quartile 2 0.164 0.040 16.503 < 0.0001 1.179 1.089-1.276
Quartile 3 0.275 0.039 48.500 < 0.0001 1.316 1.218-1.422
Quartile 4 0.414 0.039 114.003 < 0.0001 1.513 1.402-1.632
Per unit increase 0.158 0.013 141.328 < 0.0001 1171 1.141-1.202
Model 2 < 0.0001
Quartile 2 0.059 0.041 2.087 0.149 1.061 0.979-1.149
Quartile 3 0.084 0.041 4.149 0.042 1.088 1.003-1.179
Quartile 4 0.116 0.045 6.617 0.010 1.123 1.028-1.226
Per unit increase 0.061 0.032 3.728 0.054 1.063 0.999-1.131

Model 1, adjusted for age and sex; Model 2, further adjusted body mass index, systolic blood pressure, diastolic blood pressure, total cholesterol, high-density
lipoprotein cholesterol, low-density lipoprotein cholesterol, hypersensitive C-reactive protein, hypertension, dyslipidemia, smoking, drinking, snoring; MACCEs, major
adverse cardiovascular and cerebrovascular events; B, beta coefficient; S.E., standard error; x?, chi-square statistic; HR, hazard ratio; Cl, confidence interval; MI,

myocardial infarction.

Balkan Med J,
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TABLE 3. Subgroup Analysis of Between the TyG Index and MACCEs.

Subgroup Total number Case number HR 95% CI p for interaction
Age 0.124
>60

Quartile 1 4,895 615 - -

Quartile 2 4,899 663 0.971 0.998 0.893-1.115

Quartile 3 4,998 710 0.936 1.005 0.897-1.126

Quartile 4 4,193 715 0.016 1.167 1.029-1.323

<60

Quartile 1 17,362 707 - -

Quartile 2 17,316 974 0.007 1.144 1.037-1.262

Quartile 3 17,240 1,178 < 0.0001 1.228 1.115-1.353

Quartile 4 18,043 1,437 < 0.0001 1.268 1.143-1.406

Sex < 0.0001
Men

Quartile 1 16,343 1,207 - -

Quartile 2 17,522 1,472 0.191 1.053 0.975-1.137

Quartile 3 17,955 1,665 0.018 1.098 1.016-1.186

Quartile 4 18,775 1,922 <0.001 1.180 1.085-1.283

Women

Quartile 1 5,914 115 - -

Quartile 2 4,693 165 0.108 1.220 0.958-1.554

Quartile 3 4,283 223 0.005 1.405 0.106-1.785

Quartile 4 3,461 230 0.003 1.485 1.146-1.923

MACCEs, major adverse cardiovascular and cerebrovascular events; TyG index, triglyceride-glucose index; HR, hazard ratio; Cl, confidence interval.

worth noting that research on the predictive value of the TyG index
for MACCEs in non-diabetic individuals is limited. In this context,
Zhangetal.? conducted a study with 1,650 non-diabetic patients who
had acute coronary syndrome (ACS) and underwent percutaneous
coronary intervention (PCl). Their aim was to determine the
relationship between the TyG index and clinical outcomes in ACS.
The study found a positive association between the TyG index and
MACCEs (HR, 1.493; 95% Cl, 1.230-1.812). Moreover, their findings
also demonstrated a positive correlation between the TyG index and
revascularization (HR, 1.67; 95% Cl, 1.02-2.75).° In contrast, Yang et
al.”® analyzed data from 5,489 non-diabetic patients with coronary
artery disease (CAD) who underwent PCl to assess the predictive
value of the TyG index for adverse cardiovascular outcomes. This
study, however, did not find a significant association between the
TyG index and MACCEs (HR, 0.77; 95% ClI, 0.56-1.16).° Similarly,
Drwifa et al."" examined data from 1,340 non-diabetic patients
with acute Ml to assess the relationship between the TyG index and
MACE. Their results also showed no significant correlation between
the TyG index and MACE."

In summary, the predictive value of the TyG index in non-diabetic
individuals remains controversial. A major difference between

previous studies and ours is the criteria used to select the study
populations. Our study focused on non-diabetic individuals
without complications, whereas Yang et al."® investigated non-
diabetic patients with CAD who underwent PCl, and Drwita et al.”
examined non-diabetic patients who had acute MI."" Furthermore,
the definitions of MACCE (or MACE) differed across studies. In our
research, MACCEs included MI and stroke, while Yang et al.’s® study
covered all-cause mortality, non-fatal M1, non-fatal stroke, and target
vessel revascularization. Drwita et al.’s"" study defined MACCEs as
MI, in-stent restenosis, unstable angina, stroke or transient ischemic
attack, and hospitalization due to heart failure. Although numerous
studies have confirmed the TyG index’s role in predicting CVDs,"
its relationship with restenosis and revascularization remains
uncertain.

Additionally, our findings showed a significant interaction between
the TyG index and sex in relation to the risk of MACCEs, with the
association being stronger in females than in males. Traditionally,
CVDs have been conditions that primarily affect men, who generally
have more risk factors than women.”" However, CVD remains the
leading cause of death among women globally, and the challenges
women face regarding this condition are often underestimated.

Balkan Med J,



TABLE 4. Subgroup Analysis of Between the TyG index and MI.
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Subgroup Total number Case number p HR 95% Cl p for interaction
Age 0.030
> 60

Quartile 1 4,895 120 - - -

Quartile 2 4,899 132 0.859 0.978 0.761-1.255

Quartile 3 4,998 157 0.548 1.080 0.841-1.386

Quartile 4 4193 189 0.003 1.497 1.148-1.952

<60

Quartile 1 17,362 118 - - -

Quartile 2 17,316 183 0.042 1.274 1.009-1.610

Quartile 3 17,240 256 < 0.0001 1.567 1.250-1.965

Quartile 4 18,043 354 < 0.0001 1.874 1.479-2.375

Sex < 0.0001
Men

Quartile 1 16,343 227 - - -

Quartile 2 17,522 291 0.387 1.080 0.907-1.287

Quartile 3 17,955 378 0.006 1.270 1.070-1.508

Quartile 4 18,775 495 < 0.0001 1.560 1.301-1.870

Women

Quartile 1 5,914 1M - - -

Quartile 2 4,693 24 0.091 1.865 0.905-3.842

Quartile 3 4,283 35 0.015 2410 1.184-4.906

Quartile 4 3,461 48 0.001 3.781 1.794-7.972

TyG index, triglyceride-glucose index; MI, myocardial infarction; HR, hazard ratio; Cl,

confidence interval.

Studies show that women receive less treatment for both primary
and secondary prevention compared to men. Furthermore,
women tend to experience heart disease differently than men,
and overlooking these differences can lead to poorer outcomes.”™
Prior to menopause, women exhibit a lower prevalence of IR than
age-matched men; however, this protective effect diminishes after
menopause, resulting in similar IR rates between sexes, which
suggests a possible protective role of estrogen.'

Furthermore, a significant correlation was found between the TyG
index and age in relation to the risk of MI. The association between
the TyG index and MI occurrence was notably stronger in younger
individuals (under 60 years) compared to older adults (60 years and
above). Statistically, from 1990 to 2019, there was a concerning 25%
rise in global annual deaths due to premature CVDs. Importantly,
metabolic disorders have been identified as the main risk factors
driving mortality from premature CVDs." Cardiometabolic factors,
such as DM and dyslipidemias, can initiate or worsen the onset
of MI at a younger age.” In a study involving 108 patients who
experienced an Ml before age 45, none had DM, yet 65% showed
impaired glucose response during an oral glucose tolerance test.”

Moreover, research shows that the accuracy of the TyG index may
differ significantly across ethnic groups. Differences in metabolic

Balkan Med J,

traits, genetic backgrounds, and lifestyle factors can affect body fat
distribution and metabolic rates, which in turn may influence the
performance of the TyG index. These variations highlight the lack of
standardization in using the TyG index and emphasize the need for
additional research to verify its applicability in diverse demographic
and clinical contexts. This necessitates validating the TyG index for
each specific population and determining appropriate cut-off points.
Evidence indicates that the optimal TyG index cut-off for diagnosing
metabolic syndrome varies between ethnicities and populations.
For instance, two comparable studies conducted in Tirkiye and
China reported different best cut-off values for predicting MACE,
along with varying sensitivity and specificity levels.202'

From another angle, investigating the relationship between the
TyG index and MACCEs could greatly improve current knowledge,
which is important for advancing artificial intelligence and machine
learning (ML) approaches in managing MACCEs.? In this context,
Mirjalili et al. studied 2,000 individuals from a community-based
Iranian cohort and found that a support vector machine (SVM)
model that included the TyG index outperformed a diabetes-based
SVM in predicting coronary heart disease. Furthermore, Chen et
al.** examined data from 3,374 patients who experienced their first
stroke and found that the TyG index, with an optimal cut-off value
of 9,265, was an independent risk factor for both intensive care unit
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TABLE 5. Subgroup Analysis of Between the TyG Index and Stroke.

Subgroup Total number Case number HR 95% Cl p for interaction
Age 0.536
> 60
Quartile 1 4,895 510 - - -
Quartile 2 4,899 546 1.000 1.000 0.885-1.130
Quartile 3 4,998 578 0.922 0.994 0.876-1.127
Quartile 4 4,193 552 0.273 1.082 0.940-1.244
<60
Quartile 1 17,362 604 - - -
Quartile 2 17,316 807 0.055 1.110 0.998-1.235
Quartile 3 17,240 942 0.011 1.148 1.032-1.277
Quartile 4 18,043 1,119 0.022 1.143 1.019-1.281
Sex < 0.0001
Men
Quartile 1 16,343 1,009 - - -
Quartile 2 17,522 1,212 0.341 1.042 0.957-1.134
Quartile 3 17,955 1,329 0.227 1.054 0.968-1.148
Quartile 4 18,775 1,488 0.068 1.091 0.994-1.198
Women
Quartile 1 5,914 105 - - -
Quartile 2 4,693 141 0.324 1.138 0.880-1.472
Quartile 3 4,283 191 0.048 1.293 1.003-1.666
Quartile 4 3,461 183 0.132 1.237 0.938-1.632
TyG index, triglyceride-glucose index; HR, hazard ratio; CI, confidence interval.
and overall hospital mortality. The ML model that incorporated the REFERENCES

TyG index demonstrated strong predictive ability.?*

The TyG index may function as a predictor of MACCEs in individuals
without diabetes. Understanding the link between the TyG index
and MACCEs could improve risk evaluation and help inform
treatment strategies targeting lipid and glucose metabolism in the
non-diabetic population.
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