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Objective: To evaluate the predictive value of the triglyceride-glucose waist circumference index (TyG-WC) for hyperuricemia
(HUA) risk in the hypertensive population.

Methods: This prospective cohort study involved 831 hypertensive patients with normal uric acid levels, who underwent continuous
health examinations for five years. Participants were categorized into four groups based on baseline TyG-WC quartiles, and the
incidence of hyperuricemia was monitored in each group. Hazard ratios (HRs) and 95% confidence intervals (95% Cls) for HUA
incidence were calculated using Cox proportional hazards regression analysis. The predictive ability of various TyG indices for HUA
was evaluated using receiver operating characteristic curves.

Results: After five years of follow-up, 117 participants developed HUA. The cumulative incidence of HUA was significantly higher in
the highest TyG-WC quartile (Q4) compared to the lowest quartile (Q1). The TyG-WC index demonstrated the highest predictive
value, with an area under the curve of 0.685 (95% CI: 0.635-0.734) compared to other obesity-related TyG indices. After adjusting for
confounding factors, per standard deviation increase in the TyG-WC index was associated with a 1.28-fold higher risk of developing
HUA (95% CI: 1.04-1.56, P < 0.001).

Conclusion: The TyG-WC index is a robust independent predictor of HUA risk in the hypertensive population. It provides a practical,
reliable, and cost-effective tool for the early identification of high-risk individuals in this population.
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Introduction
Hyperuricemia (HUA) is a prevalent condition associated with metabolic syndrome, affecting millions of individuals
worldwide. Recent epidemiological data suggest that approximately 14% of Chinese adults were affected by HUA
between 2018 and 2019." It has been well established that HUA is not only a primary cause of gout and kidney disorders
but also significantly increases the risk of cardiovascular and metabolic diseases.>* Moreover, HUA can lead to multi-
organ damage, further underscoring its clinical importance.*> In light of rapid socioeconomic development and lifestyle
changes, the prevalence of HUA and its associated socioeconomic burden are on the rise, making the early identification
of individuals at high HUA risk essential.

Insulin resistance (IR), a condition characterized by impaired glucose uptake and metabolism, has been closely linked
to obesity, metabolic syndrome, hypertension, and cardiovascular diseases.® Notably, IR also plays a critical role in the
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pathogenesis of HUA.”® The triglyceride-glucose (TyG) index, calculated from triglyceride and fasting glucose levels,
has recently gained recognition as a reliable surrogate marker of IR.” Emerging research has demonstrated a clear
correlation between the TyG index and HUA, indicating its potential as a predictive marker for HUA risk. More
importantly, when combined with obesity-related measures, such as body mass index (BMI), waist circumference
(WC), and waist-to-height ratio (WHR), the TyG index (eg, TyG-BMI, TyG-WC, TyG-WHR) shows even greater
predictive power for insulin resistance than the TyG index alone.'®™'' Epidemiological studies have demonstrated
a high prevalence of hyperuricemia among hypertensive patients, with a significant proportion of these individuals
also exhibiting metabolic syndrome, including insulin resistance.'*'? Therefore, it is essential to further investigate the
relationship between the TyG index and HUA risk in hypertensive populations.

Although some cross-sectional studies have examined the relationship between the TyG index and HUA in hypertensive

populations,”'*

there remains a paucity of longitudinal research investigating the association between the TyG index, its derived
obesity-related measures, and HUA risk. To address this gap, our prospective cohort study aims to assess the longitudinal
association between the TyG-WC index and the risk of HUA in the hypertensive population. The results of this study will provide

valuable insights into early detection and prevention strategies for high-risk individuals with hypertension.

Materials and Methods

This prospective cohort study was conducted on 1134 hypertensive patients who underwent annual physical examinations from
1 January 2017 to 31 December 2021. The exclusion criteria for the study were as follows: (1) individuals with hyperuricemia
at baseline (serum uric acid levels > 420 pmol/L for both sexes); (2) those with renal insufficiency, urinary tract infections, or
other severe illnesses; (3) patients with incomplete data on serum uric acid or TyG index; and (4) individuals lost to follow-up.
After applying these criteria, a total of 831 patients (262 men and 569 women) were included in the final analysis. Detailed
information on participant selection and exclusion is presented in Figure 1. Participants were categorized into four groups based
on the quartiles of their baseline TyG-WC index levels: Q1 (TyG-WC index <670.85, n =208), Q2 (671.11 < TyG-WC index <
736.17,n = 208), and Q3 (736.27 < TyG-WC index < 804.10,n = 208), Q4 (TyG-WC index >805.60, n = 207) (Figure 1).

Data Collection and Definition
In our study, general personal information was collected by trained nurses through standardized patient-completed forms,
which included but were not limited to age, sex, and the use of medications such as antihypertensive agents, anti-diabetic

Hypertensive patients (aged 29-99 years) Exclusion criteria:

(n=1134)

- Hyperuricemia (uric acid >420
pmol/L in both sexes) (n=112)

- Renal insufficiency, urinary
tract infections, or other serious

Hypertensive patients assessed for eligibility illnesses  (n=51)
(n=1071)
Exclude:
- Serum uric acid data missing
(n=76)

- lost to follow up (n=164)

The final enrolled participants in the study

Figure | Flowchart of the study population.
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agents, and lipid-lowering agents. Blood pressure was measured following standard official protocols, including systolic
blood pressure (SBP) and diastolic blood pressure (DBP). Anthropometric measurements were performed by experienced
research staff using uniform instruments. The height and weight of all participants were measured in an upright position
with light clothing and bare feet, with an error range not exceeding 0.1 cm or 0.1 kg. Waist circumference was measured
at the midpoint between the upper edge of the iliac bone and the lower edge of the twelfth rib, with a measurement error
not exceeding 0.1 cm. Fasting venous blood samples were collected from participants in the morning and analyzed by
laboratory technicians using automated biochemistry analyzers and corresponding reagents, in accordance with estab-
lished procedures. The relevant laboratory indicators reported included aspartate aminotransferase (AST), alanine
aminotransferase (ALT), blood urea nitrogen (BUN), creatinine (Cr), total cholesterol (TC), triglyceride (TG), high-
density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C), fasting plasma glucose (FPG),
and uric acid (UA).

Hypertension was defined as systolic blood pressure > 140 mmHg and/or diastolic blood pressure > 90 mmHg and/or the use
of antihypertensive drugs and/or a self-reported history of hypertension. According to the latest guideline for the diagnosis and
management of hyperuricemia and gout in China, HUA is diagnosed when serum uric acid (SUA) is>420 pmmol/L (7 mg/dL),
regardless of gender. Other indexes were calculated using the following formulas: TyG = Ln [TG (mg/dL) x FPG (mg/dL) / 2];
BMI (kg/m?) = Weight(kg) / Height’(m?); TyG-BMI = TyG (mg/dL) x BMI (kg/m?); TyG-WC = TyG (mg/dL) x WC(cm);
WHR=WC(cm)/Height(cm).

Statistical Analysis

Statistical analyses were performed using IBM SPSS Statistics (version 25) and R (software version 4.4.0). Continuous
variables with a normal distribution were presented as the mean =+ standard deviation (SD), while non-normally
distributed variables were expressed as the median with interquartile ranges (quartile 1 - quartile 3). Categorical variables
were presented as frequencies (percentages). Analysis of variance (ANOVA) was used to compare the means of baseline
characteristics, with pairwise comparisons performed using the least significant difference method. Continuous variables
were compared using one-way ANOVA for normally distributed data, while the Kruskal-Wallis test was applied for non-
normally distributed data. Categorical variables were expressed as numbers and percentages, and comparisons between
groups were performed using the chi-squared test or Fisher’s exact test.

Receiver operating characteristic (ROC) curve analysis and the area under the curve (AUC) were used to evaluate the
discriminative ability of TyG, TyG-BMI, and TyG-WC for predicting HUA risk. Cumulative survival estimates were
calculated using the Kaplan—-Meier method and compared using the Log rank test. Univariate and multivariate Cox
proportional hazards regression analyses were used to evaluate the relationship between the TyG-WC index and future
HUA risk. Risk factors that were statistically significant in the univariate analysis (P < 0.05) or clinically significant were
selected as covariates in the multivariate Cox model. The TyG-WC index was analyzed both as a categorical variable
(using the lowest quartile as the reference) and as a continuous variable (per one SD increment), with results expressed as
hazard ratios (HRs) and 95% confidence intervals (ClIs). Three distinct models were developed: Model 1, which included
no adjustments for covariates; Model 2 was adjusted for age, sex, and BMI; and in Model 3, we adjusted for the
covariates in Model 2 as well as BUN, Cr, HDL-C, UA, and the use of antihypertensive drugs. In these models, TyG-WC
quartiles were treated as ordinal variables, and the P value for the trend was subsequently calculated. Subgroup analysis
was conducted to explore the association between the scaled TyG-WC index and HUA risk in different subgroups, the
p-value for interaction was obtained with a likelihood ratio test comparing the main regression analysis with the
interaction model. Finally, multivariate-adjusted Cox restricted cubic spline (RCS) analysis was used to further inves-
tigate the dose-response relationship between the TyG-WC index and HUA risk.

Results

Baseline Characteristics of Patients
A total of 831 eligible participants were included in the present study. The baseline characteristics of all participants
according to the TyG-WC index quartile are shown in Table 1. The mean age was 68 + 13.6 years, and 68.5% were
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Table | Baseline Characteristics of Subjects

Variables TyG-WC P value
QI (N=208) Q2 (N=208) Q3 (N=208) Q4 (N=207)
(477.8-670.86) (671.11-736.17) (736.27-804.10) (805.60-1086.39)
Demographics
Age, years 68.39£13.39 67.15£14.11 66.86+13.07 66.68+13.96 0.572
Gender <0.001
Men 19 (9.1%) 50 (24%) 79 (38%) 114 (55.1%)
Women 189 (90.9%) 158 (76%) 129 (62%) 93 (44.9%)
BMI, kg/m? 21.74+2.21 23.77%1.90 25.30+2.03 27.09+2.82 <0.001
WC, cm 73.04%5.70 81.55+1.90 86.28+4.25 93.62+6.58 <0.001
WHR 0.47+0.04 0.52+0.03 0.54+0.03 0.58+0.05 <0.001
SBP, mmHg 137.14£19.07 143.19+17.53 145.41£18.23 147.05+18.29 <0.001
DBP, mmHg 75.67+12.44 80.77+11.80 82.56+13.80 83.86+13.48 <0.001
Laboratory values
AST, U/L 18.00(13.00,22.00) 18.00(15.00,23.75) 22.00(16.00,29.75) 24.00(17.00,35.00) <0.001
ALT, U/L 23.00(19.00,27.00) 21.00(18.00,26.00) 22.00 (19.00,27.00) 23.00(19.00,29.00) 0.045
ALB, g/L 44.95+2.79 45.26+3.00 45.62+3.35 45.83+2.90 0.017
BUN, mmol/L 5.40(4.70,6.20) 5.25(4.50,6.28) 5.1(4.40,6.20) 5.50(4.60,6.70) 0.303
Cr, mmol/L 62.00(55.00,69.00) 62.00(55.00,75.00) 66.00(56.25,78.00) 70.00(57.00,85.00) <0.001
TC, mmol/L 4.89+0.93 4.81+0.89 4.76x1.09 5.02%1.10 0.044
TG, mmol/L 0.98(0.77,1.30) 1.30(1.02,1.61) 1.54(1.23,2.09) 2.28(1.55,3.12) <0.001
HDL-C, mmol/L 1.73£0.39 1.52+0.32 1.39£0.32 1.24+0.30 <0.001
LDL-C, mmol/L 2.87+0.80 2.96+0.79 2.98+1.02 3.15£1.01 0.018
FPG, mmol/L 5.30(5.00,5.80) 5.60(5.20,6.00) 5.70(5.30,6.50) 6.00(5.40,6.90) <0.001
UA, pmol/L 280.35+56.61 299.35+62.54 314.04+59.97 337.14+58.30 <0.001
TyG 8.39£0.41 8.66+0.36 8.92+0.44 9.38+0.63 <0.001
Medications
Antihypertensive agents 155(75%) 156(75%) 158(76%) 144(69%) 0.37
Anti-diabetic agents 35(17%) 49(24%) 44(21%) 42(20%) 0.39
Lipid-lowering agents 94(45%) 112(54%) 86(42%) 91(44%) 0.063

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; BUN, blood urea nitrogen; Cr, creatinine; DBP, diastolic blood
pressure; FPG, fasting plasma glucose; HDL-C, high-density lipoprotein cholesterol; HUA, hyperuricemia; LDL-C, low-density lipoprotein cholesterol; SBP, systolic blood
pressure; TC, total cholesterol; TG, triglyceride; TyG, triglyceride and glucose index; UA, uric acid; WC, waist circumference; WHR waist-to-height ratio.

women. With the increase of TyG-WC index, BMI, waist circumference, waist-to-height ratio, systolic blood pressure,
diastolic blood pressure, AST, creatinine, triglycerides, fasting plasma glucose, and uric acid levels showed an upward
trend (P<0.05). In addition, the proportion of males in the high TyG-WC group was significantly higher than that in the
low TyG-WC group (P<0.001).

Follow-up results

After a follow-up period of five years, 117 participants developed HUA. Figure 2A illustrates the cumulative incidence of
HUA across the four TyG-WC quartiles. Notably, the incidence of HUA was remarkably low in the Q1 group. However,
a significant increase in the occurrence of HUA was observed as participants progressed to the Q2 and Q3 groups. When
the TyG-WC index reached Q4, the incidence of HUA rose sharply, indicating a significant escalation in the risk of HUA
as the TyG-WC index increased.

Predictive Values of TyG-WC Index for the Incidence of HUA

The ROC curve was plotted to measure the predictive power of TyG, TyG-BMI, TyG-WHR, and TyG-WC for HUA
(Figure 2B). Table 2 shows the predicted values of HUA. In ascending order, the predictive values of the variables for
HUA were as follows: Tyga [95% CI, 0.574-0.683; AUC = 0.628], TyG-BMI (95% C1,0.606-0.707; AUC = 0.656), and
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Figure 2 Cumulative incidence of hyperuricemia events according to triglyceride-glucose waist circumference index (TyG-WC) quartile (A). Receiver operating
characteristic (ROC) curve analysis for the predictive value of TyG-related indices for hyperuricemia (B).

TyG-WC (95% CI, 0.635-0.734; AUC =0.685). These results indicate that combining the TyG index with obesity-related
markers enhances its predictive value for HUA. Among these, TyG-WC demonstrated the highest predictive value, with
a specificity of 0.700 and a sensitivity of 0.590.

Association Between TyG-WC Index and HUA Risk

Over a median follow-up period of five years, a total of 117 (14.1%) HUA events were recorded. Kaplan—Meier survival
analysis revealed a significant difference in HUA risk among the TyG-WC quartile groups (Log rank test P < 0.0001),
although no significant difference was observed between quartiles Q2 and Q3 (Figure 3A). Consequently, the cumulative
risk of HUA in quartiles Q2, Q3, and Q4 was aggregated. Figure 3B illustrates that the HUA risk in Q1 was significantly
lower than that of the combined group (Log rank test P < 0.0001).

Table 3 shows the variables associated with the risk of HUA in the univariate Cox regression model. The
univariate analysis indicated that in all participants, TyG-WC index, age, sex(female), BMI, WC, BUN, Cr, TG,
HDL-C, and UA were crucial factors for HUA risk. The HR of the TyG-WC index for the incidence of HUA was
infinitely close to 1.00 (95% CI 1.00-1.01, P< 0.001), then in multivariate Cox regression analysis, the TyG-WC
index was scaled. The effect sizes of the association between TyG-WC and the incidence of HUA in the general
hypertensive population are listed in Table 4. As a crude model, Model 1 showed that the TyG-WC index was
positively related to the incidence of HUA. In Model 2, for each 1-SD increase in TyG-WC, the risk of HUA
increased 1.51-fold (HR = 1.51, 95% CI 1.26-1.80, P< 0.001) after adjusting for sex and age. In Model 3, the fully

Table 2 AUC of TyG, TyG-BMI, TyG-WC, and TyG-WHR
for Predicting HUA

Variables | AUC 95% CI Sensitivity | Specificity
TyG 0.628 | 0.574-0.683 0.530 0.690
TyG-WHR | 0.645 | 0.593-0.696 0.769 0.479
TyG-BMI 0.656 | 0.606-0.707 0.778 0.508
TyG-WC 0.685 | 0.635-0.734 0.590 0.700

Abbreviations: AUC, area under the curve; BMI, body mass index; Cl,
confidence interval; HDL-C, high-density lipoprotein cholesterol; WC, waist
circumference; WHR, waist-to-height ratio; TyG, triglyceride-glucose index.
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Figure 3 Kaplan-Meier analysis for hyperuricemia (HUA) incidence according to (A) TyG-WC quartiles, and (B) Q2, Q3, and Q4 were combined.

adjusted HR (95% CI) for the incidence of HUA in all subjects (including sex, age, BUN, Cr, HDL-C, UA, and use
of antihypertensive agents) was 1.28 (95% CI 1.04-1.56, P<0.001) for each 1-SD increase in TyG-WC. To enhance
the model’s predictive capacity for HUA risk, the continuous variable TyG-WC was categorized into quartiles. In
Model 3, the risk of HUA was found to be elevated in the Q2, Q3, and Q4 groups compared to the Q1 group,

Table 3 Univariate Cox Regression Model Showing Variables
Associated With HUA Risk

Variables Hazard Ratio | 95% Cl | P value
TyG-WC 1.00 1.00-1.01 | <0.00I
Age 1.02 1.00-1.03 0.03
Sex (Female) 0.36 0.25-0.52 | <0.001
BMI 1.12 1.06—1.19 | <0.001
wcC 1.05 1.03-1.07 | <0.001
SBP 1.00 0.99-1.01 0.69
DBP 1.00 0.99-1.01 0.86
BUN I.14 1.07-1.21 | <0.001
CR 1.00 1.00-1.01 | <0.00I
TC 0.86 0.72-1.04 0.12
TG 1.12 1.06—1.18 | <0.001
HDL-C 0.37 0.22-0.61 | <0.001
LDL-C 0.96 0.79-1.18 0.71
FPG 1.03 0.91-1.16 0.62
UA 1.02 1.02—-1.03 | <0.001
Antihypertensive agents 0.72 0.49-1.06 0.10
Anti-diabetic agents 0.74 0.51-1.07 0.11
Lipid-lowering agents 0.58 0.34-1.00 0.05

Abbreviations: BMI, body mass index; BUN, blood urea nitrogen; Cr, creati-
nine; DBP, diastolic blood pressure; FPG, fasting plasma glucose; HDL-C, high-
density lipoprotein cholesterol; HUA, hyperuricemia; LDL-C, low-density lipo-
protein cholesterol; SBP, systolic blood pressure; TC, total cholesterol; TG,
triglyceride; TyG, triglyceride-glucose index; TyG-WC, triglyceride-glucose
waist circumference index; UA, uric acid; WC, waist circumference.

684 https: Diabetes, Metabolic Syndrome and Obesity 2025:18



Zhang et al

Table 4 Association Between TyG-WC and HUA Risk in Different Models

Model | P value Model 2 P value Model 3 P value
Hazard Ratio (95% CI) Hazard Ratio (95% CI) Hazard Ratio (95% CI)

TyG-WC(I-SD increase) 1.63 (1.39, 1.92) <0.001 1.51(1.26,1.80) <0.001 1.28(1.04,1.56) <0.001
TyG-WC Quartile

Ql Ref <0.001 Ref <0.001 Ref <0.001
Q2 5.91(2.47, 14.1) <0.001 5.42(2.26,13.00) <0.001 4.94(1.97,12.40) <0.001
Q3 4.77(1.96, 11.6) <0.001 3.93(1.60,9.66) 0.003 3.25(1.24,851) 0.017
Q4 10.20 (4.39, 23.70) <0.001 7.72(3.25,18.3) <0.001 5.22(2.03,13.50) <0.001
P for trend 1.70 (1.42, 2.03) <0.001 1.55(1.28,1.87) <0.001 1.31(1.07,1.61) 0.010

Notes: Model I: unadjusted; Model 2: adjusted for age, sex, and body mass index (BMI); Model 3: adjusted for age, sex, body mass index (BMI), blood urea nitrogen (BUN),
creatinine (Cr), high-density lipoprotein cholesterol (HDL-C), uric acid (UA), and use of antihypertensive agents.

demonstrating a general trend of increasing risk associated with higher TyG-WC index values. Specifically, the
hazard ratios were as follows: Q1 vs Q2: HR 4.94 [95% CI 1.97-12.40]; Q3: HR 3.25 [95% CI 1.24-8.51]; Q4: HR
5.22 [95% CI 2.03-13.50]; with a P for trend < 0.001.

Figure 4A illustrates the relationship between the TyG-WC index and HUA risk as stratified by age, gender, and
medications. In gender subgroups, the association is significantly different between females and males. Per 1-SD increase
of TyG-WC index is associated with a 1.81-fold higher risk in females, while 1.22-fold in males, with an interaction
p-value of 0.025. In other subgroups, no significant differences were found between the TyG-WC index and the HUA
risk. Figure 4B reveals the dose-response relationship in the fully adjusted restricted cubic spline regression model with 4
knots, no nonlinear relationship was observed in the TyG-WC index and the risk of HUA.

Discussion

This prospective cohort study employed a systematic evaluation of three TyG-related indices, which serve as proxies for
insulin resistance, to ascertain their predictive capacity for the development of HUA in hypertensive patients over five
years. The findings of the study indicated a consistent and independent correlation between TyG-related indices and the
likelihood of developing HUA, with the TyG-WC index demonstrating a superior predictive capacity. In particular, a one-
standard-deviation elevation of the TyG-WC index was found to be associated with a 1.28-fold increase in the incidence
of HUA, after adjusting all confounding variables. This is the inaugural cohort study to evaluate the predictive value of

A Term HR (95%CI) P value P for interaction B
OVeralllconort 163(139~192) & rm=  <0.001
Gender ; 0.025 P for Nonlinear: 0.064
Female 1.81(1.40~235) | —m— <0.001
Male 1.22(0.96 ~ 1.55) p.._1 0.11 3
Age (years) i 0.475
<65 1.75(1.41 ~2.16) | —m—  <0.001 2
> 65 154120~1.98) | m— 0001 L
Antihypertensive agents i 0.559 E
No 1.52(1.13 ~ 2.04) —a—  0.005 i Ref737
Yes 1.68(1.39~2.03) | —m—  <0.001
Antiglycemic agents i 0.831 o il i = = = = iy
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Figure 4 Subgroup analysis (A) and dose-response relationship between TyG-WC index and the risk of developing hyperuricemia (B).
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TyG-related indices for HUA risk in a hypertensive population. Our findings emphasized the significant contribution of
hypertension and insulin resistance to the pathogenesis of HUA and also reinforced the value of these indices as
a convenient tool for the early identification of individuals at risk of developing HUA.

HUA has been linked to the morbidity and mortality of various cardiovascular diseases.'””'” Several factors,
including age, gender, genetics, stress, metabolic disorders, and medications, have been identified as influencing uric
acid levels.'® It is noteworthy that there is a complex interplay between HUA and blood pressure. A prospective study
from the Framingham cohort, which involved 3329 participants, demonstrated that HUA is associated with a 1.17-fold
increased risk of developing hypertension.'® Another prospective study found a positive correlation between HUA and
hypertension risk across different genders and races.?

Furthermore, a nationally representative study revealed that the prevalence of HUA in the hypertensive population is
significantly higher than in the general population, reaching 28.00%.%' This underscored the urgency for early identifica-
tion and management of high-risk hypertensive patients. To date, few longitudinal studies have investigated the long-term
risk of HUA in patients with hypertension. The current study included 831 hypertensive patients with normal uric acid
levels, and the prevalence of HUA was found to be 14.1% after a five-year follow-up period. The complex interrelation
between HUA and hypertension may involve several mechanisms, including the activation of the renin-angiotensin
system, insulin IR, heightened inflammatory responses, and an increase in oxidative stress.”**> Among these factors, IR
may be of particular significance.

Substantial clinical and basic research supports the bidirectional relationship between IR and HUA.**?’
Compensatory hyperinsulinemia following IR stimulates renal Na-H exchange and reduces uric acid excretion. In
addition, the inflammatory cascade triggered by IR can impair liver function, disrupt purine metabolism, and increase
the activity of xanthine oxidoreductase, which catalyzes uric acid synthesis.”® In turn, a study showed that pancreatic beta
cell dysfunction in the early stages of type 2 diabetes is associated with elevated uric acid levels.>? Uric acid can cause IR
and inflammation by promoting oxidative stress in adipocyte mitochondria and reducing nitric oxide bioavailability.*%!
Similarly, metabolic abnormalities are more prevalent among hypertensive patients than in the general population.
A significant positive linear correlation was identified between systolic blood pressure and HOMA-IR in both prediabetes
and normoglycemia.*” These findings suggest that IR may be a critical factor in the relationship between hypertension
and HUA. The TyG index offers a more straightforward, cost-effective, and reliable alternative to traditional methods
such as the high-insulin glucose clamp (HEC) and the homeostasis model assessment of IR (HOMA-IR).**">° Therefore,
using the TyG index to quantitatively assess insulin resistance is a highly feasible approach for guiding the prevention
and treatment of HUA 1in clinical practice.

Compelling evidence has demonstrated that the TyG index holds significant predictive and prognostic value in
cardiovascular and metabolic diseases.*® In this study, we compared the predictive ability of three indicators TyG, TyG-
BMI, and TyG-WC for HUA risk. The AUCs for each indicator were 0.628, 0.656, and 0.685 respectively. While all
three indicators were correlated with HUA risk, the TyG index combined with obesity measures showed a relatively
higher predictive ability, with TyG-WC demonstrating the strongest predictive value. Additionally, it was identified that
there is a mediating effect of obesity in the relationship between the TyG index and HUA, with BMI, waist circumfer-
ence, and hip circumference partially mediating the association.** This finding further supported the validity of using the
TyG index in combination with obesity-related measures to predict HUA.

Strengths and Limitations

This study has several strengths: (1) it is a prospective cohort study focused on a hypertensive population; (2)
confounding factors were rigorously adjusted; (3) the analysis is based on physical examination data, incorporating
obesity measures (BMI, WC, WHR) and lipid profiles, which enhances the reliability of the results; and (4) effect sizes
were calculated for different gender groups. However, study limitations should also be acknowledged. First, our data
lacks information on socioeconomic status, dietary habits, and alcohol consumption, which are unrecorded factors that
could act as residual confounders and potentially bias the results. Second, this study is based on physical examination
data from a hypertensive population in a single region, leading to selection bias that limits the generalizability of the
findings to the broader population. Third, we did not directly measure the HOMA-IR in the study population, preventing
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a direct comparison between the TyG index and traditional markers of insulin resistance. Therefore, further studies with
more comprehensive data and robust experimental designs are needed to support our conclusions.

Conclusion

In conclusion, our study demonstrates that the TyG-WC index is a superior independent predictor of HUA risk in
hypertensive patients. This index offers a convenient, reliable, and cost-effective approach for the early identification of
high-risk individuals with hypertension.

Abbreviations
HUA, hyperuricemia; TyG index, triglyceride-glucose index; BMI, body mass index; WC, waist circumference, WHR
waist-to-height ratio; IR, insulin resistance.
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