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Purpose: The triglyceride-glucose (TyG) index is a new index of insulin resistance (IR), and its association with hyperuricemia 
(HUA) is unclear. The aim of this study was to investigate whether TyG is an independent risk factor for hyperuricemia (HUA) in 
patients with nonalcoholic fatty liver disease (NAFLD).
Patients and Methods: We retrospectively analyzed 461 patients with ultrasound-confirmed NAFLD and calculated the TyG index. 
Multivariate logistic regression was used to analyze the relationship between the TyG index and HUA in NAFLD patients. The 
correlation between the TyG index and HUA was further confirmed by a restricted cubic spline. Furthermore, the stability of the 
association between TyG index and HUA was examined using subgroup analysis. Receiver operating characteristic (ROC) curves were 
constructed to evaluate the predictive value of the TyG index on HUA. Multivariate linear regression was used to analyze the linear 
relationship between the TyG index and serum uric acid.
Results: A total of 166 HUA patients and 295 non-HUA patients were included in the study. The results of multivariate logistic 
regression analysis showed that after controlling the confounding risk factors, TyG was still an independent risk factor for HUA (OR = 
2.00, 95% CI: 1.38 −2.91, p < 0.001). Restricted cubic splines showed that HUA risk increased linearly with TyG across the entire 
TyG range. The ROC curve showed that TyG index was better than triglyceride in predicting HUA in NAFLD patients, with AUC 
values of 0.62 and 0.59, respectively. Multiple linear regression analysis showed that TyG index was significantly positively correlated 
with blood uric acid (B = 1.37, 95% CI: 0.67–2.08, p < 0.001).
Conclusion: TyG index is an independent risk factor for HUA in patients with NAFLD. The increase of the TyG index level is closely 
related to the occurrence and development of HUA in patients with NAFLD.
Keywords: triglyceride-glucose index, insulin resistance, non-alcoholic fatty liver disease, hyperuricemia, serum uric acid

Introduction
In recent years, with changes in people’s lifestyles and eating habits, the prevalence of hyperuricemia (HUA) has been increasing 
worldwide year by year.1 HUA not only causes inflammatory joint disease (gout), but also increases the risk of cardiometabolic 
and renal diseases, and even causes multi-target organ damage.2,3 It is worth noting that although the age of onset of HUA tends to 
be younger, most patients with early HUA have no obvious symptoms and are often ignored.4 Therefore, early detection of high- 
risk groups with HUA and early intervention are crucial to improving the quality of life of patients and reducing the pressure on the 
medical system.

Non-alcoholic fatty liver disease (NAFLD) is one of the most common chronic metabolic diseases worldwide.5 The disease 
burden caused by NAFLD comes not only from the disease itself but also from other disease risks associated with NAFLD 
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(including HUA).6 Both serum uric acid (SUA) and NAFLD are important risk factors for vascular diseases.7,8 The coexistence of 
the two will bring higher cardiovascular and cerebrovascular risks, which lead to a significant increase in cardiovascular mortality 
in NAFLD patients.9

NAFLD is considered a hepatic manifestation of metabolic syndrome (Mets).10 SUA levels have been found to be 
bidirectional in relation to MetS/NAFLD risk, with higher SUA levels associated with an increased risk of MetS/NAFLD.11,12 

High levels of circulating SUA are always comorbidities with MetS and several of its components, including NAFLD.13 

Secondly, several clinical studies have found that SUA and uric-acid-based markers are associated with inflammatory and 
metabolic diseases including hypertension (HTN), such as MetS, type 2 diabetes, NAFLD, and thyroiditis.14–18

Insulin resistance (IR) is one of the most important pathogeneses in NAFLD patients.19 It has also been confirmed to be closely 
related to the onset of HUA. Studies have shown that the hyper insulinemic environment caused by IR can lead to decreased uric 
acid excretion and increased production, which in turn leads to uric acid accumulation.20 As a novel indicator to measure the 
degree of IR in the body, TyG is composed of triglyceride and fasting glucose level. Substantial evidence currently suggests that 
triglyceride-based inflammatory markers are highly associated with hypertension, metabolic syndrome, and type 2 diabetes, all of 
which are characterized by a high inflammatory burden. This indicated that TyG index may reflect the inflammatory load of the 
body to a certain extent. TyG has been confirmed to be related to the occurrence of NAFLD and the severity of liver lesions.21–23 

A recent study revealed a correlation between the TyG index and HUA.24 However, the relationship between TyG and HUA in 
fatty liver populations has not been proven. The aim of this study was to determine the correlation between TyG index and the 
occurrence of HUA in NAFLD patients.

Materials and Methods
Research Population
This study was a retrospective case-control study. Patients with NAFLD diagnosed by abdominal ultrasound (US) admitted to the 
Department of Endocrinology of the Second Hospital of Shanxi Medical University from 2020 to 2022 were selected. Finally, 
a total of 461 NAFLD patients were included in this study, including 271 females and 190 males. The study was approved by the 
Committee of the Second Hospital of Shanxi Medical University. Conforms to the Declaration of Helsinki. As this was 
a retrospective analysis, the requirement for informed consent was waived.

The diagnostic criteria for HUA adopt international standards, which are defined as SUA >360 μmol/L for females and SUA 
>420 μmol/L for males under a normal purine diet.25

The diagnosis of NAFLD26 was based on the criteria recommended by the Chinese Society of Liver Diseases, based on the 
ultrasound findings of fatty liver, and excluding other causes of chronic liver disease. At least two of the following three findings 
are defined as fatty liver: 1. Diffuse enhancement of liver near-field echo, which is stronger than that of the kidney; 2. Intrahepatic 
bile duct structure is unclear; 3. Liver far-field echo gradually attenuates.

According to the criteria of the Diabetes Society of the Chinese Medical Association,27 people with three or more of the 
following criteria can be diagnosed with MetS: overweight or obese (BMI ≥25 kg/m2); Fasting glucose≥ 6.1mmol /L; SBP/ 
DBP≥140/90 mmHg (1 mmHg = 0.133kPa) or taking anti-hypertensive drugs; Dyslipidemia: fasting TG ≥1.7 mmol/L and/or 
fasting HDL-C <0.9 mmol/L (male) or <1.0 mmol/L (female).

Clinical and Laboratory Data
Anthropometric data and anthropometric parameters were collected through electronic medical records, such as gender, age, 
height, weight, systolic blood pressure (SBP), diastolic blood pressure (DBP), hypertension (HTN), diabetes mellitus (DM), 
smoking history, and other general clinical data; Overnight fasting blood samples for analysis of biochemical variables including 
alanine aminotransferase (ALT), aspartate aminotransferase (AST), serum creatinine (Scr), serum uric acid (SUA), total 
cholesterol (TC), triglycerides (TG), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL- 
C), fasting blood glucose (FBG), and other biochemical indicators. Additionally, we calculated body mass (BMI) index, TyG 
index and TyG-BMI index. BMI was calculated by weight (in kilograms)/height square (in meters), the TyG index was calculated 
by the formula Ln (triglyceride [mg/dL] × fasting blood glucose [mg/dL]/2), and the triglyceride glucose-body mass (TyG-BMI) 
index was calculated as BMI multiplied by TyG index.23

https://doi.org/10.2147/DMSO.S408075                                                                                                                                                                                                                               

DovePress                                                                                                                                

Diabetes, Metabolic Syndrome and Obesity 2023:16 1324

Qi et al                                                                                                                                                                Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Statistical Analysis
Statistical analysis was performed using SPSS version 26.0 software and R version 4.0.1 software. Shapiro–Wilk test was used to 
test the normality of the data for continuous variables, with P > 0.05 considered to be consistent with a normal distribution. The 
normal distribution data is represented by mean and standard deviation, while the non-normal distribution data is represented by 
median and quartile range. Categorical variables are described as frequencies and percentages (%). The independent sample t-test 
or Mann–Whitney test was used for the comparison of continuous variables, and the Chi-square test or Fisher’s exact test was used 
for the comparison of categorical variables. A restricted cubic spline with 3 nodes (10th, 50th, and 90th percentiles) was used to 
evaluate the non-linear correlation between the TyG index and HUA, and a multivariate logistic regression analysis was used to 
study the relationship between the TyG index and HUA. Subgroup analysis was performed according to gender, age, BMI, 
smoking, HTN, and diabetes to detect the stability of the correlation between the TyG index and HUA. Categorical variables 
between different TyG levels were analyzed using the chi-square test for trend. ROC curves were constructed to evaluate the 
predictive value of the TyG index on HUA. A linear relationship between the TyG index and SUA was confirmed by univariate 
and multiple linear regression analysis. P < 0.05 (two-sided) was considered statistically significant.

Results
Baseline Data
Table 1 lists the clinical characteristics and laboratory parameters of 166 HUA patients and 295 non-HUA patients. Compared 
with non-HUA patients, HUA patients had significantly higher BMI, ALT, AST, Scr, TC, TG, and LDL-C values than non-HUA 
patients. However, the HUA group was younger and had lower HDL-C levels. On the other hand, the TyG level of HUA patients 
was significantly higher than that of non-HUA patients (P = 0.001) (Figure 1). There were no significant differences in diabetes, 
systolic blood pressure, diastolic blood pressure, MetS and FPG between the two groups (P > 0.05).

Table 1 Demographic and Clinical Characteristics of Participants by the Presence of 
HUA

HUA (166) Non-HUA (295) P

Age (years) 55.23±10.89 57.77±9.86 0.011

Gender (Male) 106 (63.9) 165 (55.9) 0.097

Smoke[(n%)] 70(42.2) 125(42.4) 0.966
HTN[(n%)] 97(58.4) 158(53.6) 0.312

DM[(n%)] 48(28.9) 90(30.5) 0.720

MetS[(n%)] 70(42.2) 110(37.3) 0.303
BMI (kg/M2) 26.36±2.81 25.77±2.77 0.032

SBP (mmHg) 126.69±19.37 129.93±17.92 0.071

DBP (mmHg) 76.55±13.14 75.56±12.83 0.430
ALT(U/L) 27.65 (18.48, 40.93) 23.00 (16.00, 35.20) 0.004

AST(U/L) 25.10 (20.35, 37.25) 22.30 (18.10, 28.90) <0.001
Scr(μmol/L) 72.00 (61.00, 81.25) 63.00 (54.00, 73.00) <0.001

TC (mmol/L) 4.69 (3.87, 5.33) 4.37 (3.58, 5.26) 0.015

TG (mmol/L) 1.97 (1.32, 3.12) 1.69 (1.23, 2.31) 0.001
HDL-C(mmol/L) 1.07 (0.92, 1.24) 1.12 (0.96, 1.32) 0.014

LDL-C(mmol/L) 2.46 (2.11, 2.95) 2.34 (1.81, 2.85) 0.008

FPG (mmol/L) 5.61 (5.05, 6.48) 5.39 (4.80, 6.67) 0.127
TyG 9.14(8.70, 9.71) 8.88(8.59, 9.26) 0.001

TyG-BMI 244.38(221.90, 266.10) 230.25(210.61, 250.00) <0.001

Notes: Values are expressed as mean ± standard deviation, no. (%), or median (interquartile range). P < 0.05 
(two-sided) was defined as statistically significant. 
Abbreviations: BMI, body mass index; HTN, hypertension diabetes mellitus; Mets, metabolic syndrome; 
SBP, systolic blood pressure; DBP, diastolic blood pressure; ALT, alanine aminotransferase; AST, aspartate 
aminotransferase; Scr, serum creatinine; TC, total cholesterol; TG, triglycerides; HDL-C, high-density 
lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; FPG, fasting plasma glucose; TyG, 
triglyceride-glucose index; TyG-BMI, TyG index with body mass index.

Diabetes, Metabolic Syndrome and Obesity 2023:16                                                                          https://doi.org/10.2147/DMSO.S408075                                                                                                                                                                                                                       

DovePress                                                                                                                       
1325

Dovepress                                                                                                                                                                Qi et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Multivariate Logistic Regression Analysis
As shown in Table 2, in the unadjusted model, model 1, and model 2, the risk of HUA increased significantly (p < 0.001) with an 
increasing TyG index. TyG levels were divided into tertiles, and the first tertile (TyG 1) was used as the control group. Logistic 
regression analysis was performed on the HUA risk of TyG 2 and TyG 3, adjusting age, gender, BMI, and HTN, after diabetes, 
smoking, ALT, AST, and Scr, there was no significant difference in TyG 2 group (OR, 1.13; 95% CI, 0.67–1.92; P = 0.650), while 
TyG 3 increased the risk of HUA by 2.11 times compared with TyG 1 group (OR, 2.11; 95% CI, 1.21–3.68; P = 0.008) (Table 2). 
Secondly, the trend test showed that there was a trend in the prevalence of HUA among the TyG tertiles (P for trend <0.001) 
(Figure 2). In short, the higher the TyG level, the higher the risk of HUA.

Our study further used restricted cubic splines to prove the correlation between TyG and HUA, and the results are shown in 
Figure 3. The risk of HUA increased linearly with increasing TyG across the entire range of TyG. Furthermore, the log-likelihood 
test demonstrated significant linearity (P nonlinear = 0.677).

Figure 1 TyG level of patients in HUA group and non-HUA group.

Table 2 Univariate and Multivariate Logistic Regression Assesses the Correlation Between TyG and 
the Prevalence of HUA

No-Adjust Model 1 Model 2

OR (95% CI) P OR (95% CI) P OR (95% CI) P

TyG 1.96(1.45–2.65) <0.001 1.88(1.39–2.55) <0.001 2.00(1.38–2.91) <0.001

TyG 1 Ref. Ref. Ref.
TyG 2 1.09(0.67–1.78) 0.735 1.10(0.67–1.81) 0.696 1.13(0.67–1.92) 0.650

TyG 3 2.32(1.45–3.72) <0.001 2.23(1.39–3.60) <0.001 2.11(1.21–3.68) 0.008

P for trend P<0.001

Notes: None, non-adjusted model; Model I was adjusted for age and sex; Model II was adjusted for age, sex, BMI, HTN, DM, 
smoking history, ALT, AST and Scr.
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Subgroup Analysis of the Correlation Between the TyG Index and HUA
We performed several stratified analyzes to further assess the robustness of the relationship between the TyG index and HUA. As 
shown in Figure 4, after grouping according to sex, age, BMI, smoking, HTN, and diabetes, TyG was associated with a high risk of 
HUA among all subgroups, and no interaction was found in all subgroup analyses (P > 0.05).

ROC Analysis of the TyG Index
We performed ROC analysis between TyG and HUA occurrence to evaluate the usefulness of TyG in predicting HUA in NAFLD. 
The AUC of TyG and TG were 0.62 and 0.59 (95% CI: 0.56 ~ 0.67, P < 0.001), respectively (95% CI: 0.54 ~ 0.65, P = 0.001). This 

Figure 2 Prevalence of hyperuricemia in NAFLD patients with different TyG quantiles.

Figure 3 The association between TyG index and hyperuricemia was shown using restricted cubic splines with three segments of the 10th, 50th and 90th percentiles of TyG 
index, adjusting for age, sex, BMI, hypertension, diabetes mellitus, smoking history, ALT, AST and Scr.
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indicated that TyG had sufficient accuracy for HUA, but TG had poor accuracy for HUA. The critical value of the TyG index for 
HUA was 8.894 (sensitivity, 68.7%; specificity, 51.2%) (Figure 5).

Univariate and Multiple Linear Regression of SUA Levels
As shown in Table 3, we performed linear regression analysis on TyG and SUA levels, and the results showed that SUA 
levels were significantly positively correlated with the TyG index (p < 0.05). For every 0.1 unit increase in TyG, SUA 

Figure 4 Subgroup analysis of association between TyG and hyperuricemia, adjusted for age, sex, BMI, hypertension, diabetes, smoking history, ALT, AST, and Scr, excluding 
grouping variables.

Figure 5 ROC curve analysis of the predictive power of TyG for HUA.
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levels increased by 1.53 units (β=1.53; 95% CI, 0.67–2.08; P < 0.001). The scatter plot of TyG and SUA levels also 
showed a positive correlation (Figure 6).

Discussion
HUA is a disorder of purine metabolism, which is associated with excessive secretion or decreased clearance of uric acid 
in the body.28 The burden of HUA increases with socio-economic development, especially in high-income and economic-
ally developing countries that adopt Western lifestyles.29 Although HUA is not used as one of the diagnostic criteria for 
MetS, high levels of SUA can induce oxidative stress in vascular endothelial cells, produce lipid peroxidation, activate 
inflammatory pathways, stimulate the expression of C-reactive protein, interleukin, tumor necrosis factor α and other 
inflammatory transmitters, lead to long-term chronic inflammation, aggravate lipid metabolism disorder and IR.30 In 
addition, Chen et al31 found bidirectional regulating relationship between SUA and MetS through CHARLS longitudinal 
study. Therefore, most scholars believe that high uric acid is a precipitating factor for Mets.

Meanwhile, HUA has been associated with adverse outcomes in Mets, namely cardiometabolic and renal disease. 
Uric acid has been proven to be an independent risk factor for high-risk cardiovascular and cerebrovascular diseases. 
A meta-analysis32 confirmed that for every 1 mg/dL increase in SUA levels, the combined relative risk of coronary heart 
disease death was 1.13. Another meta-analysis33 showed that HUA was associated with a 1.22-fold increased risk of 
stroke and a 1.33-fold increased risk of death.

NAFLD is a clinical syndrome with lesions concentrated in the hepatic lobules and no history of excessive alcohol 
consumption, characterized by hepatic steatosis and fat accumulation.34 MetS is a group of clinical syndromes char-
acterized by the co-occurrence of multiple metabolic diseases. Its pathogenesis is complex, involving not only IR, 
chronic inflammation and oxidative stress imbalance, but also genetic and environmental factors.35 It is worth noting that 
the occurrence and development of MetS in individuals are often the result of the combined action of multiple pathogenic 
mechanisms.

Epidemiological findings36 show that about 70% to 90% of MetS patients suffer from NAFLD, which is a type of 
metabolic stress liver injury closely related to IR and genetic susceptibility. Metabolic risk factors of MetS can amplify 
the effect of genetic polymorphic mutations leading to NAFLD, and MetS is an independent predictor of progression 

Table 3 Univariate and Multivariate Linear Regression of Uric Acid

No-Adjust Adjusted

β 95% CI P β 95% CI P

TyG*0.1 1.53 0.87–2.18 <0.001 1.37 0.67–2.08 <0.001

Notes: Adjusted model was composed of age, sex, BMI, HTN, DM, smoking history, 
ALT, AST and Scr.

Figure 6 The correlation between TyG index and uric acid.
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from NAFLD to liver fibrosis.37 Traditionally, NAFLD is the hepatic manifestation of MetS. However, a series of 
longitudinal studies have reported38 that NAFLD may be a precursor to MetS, suggesting that NAFLD is a risk factor for 
MetS and not just its liver presentation. Another study39 from China also proved that NAFLD and MetS are mutually 
causal.

IR and oxidative stress play a very important role in the occurrence and development of NAFLD.40 The burden of 
disease caused by NAFLD comes not only from the disease itself, but also from other disease risks associated with 
NAFLD. Studies have shown41–43 that chronic kidney disease, liver cancer, and cardiovascular disease may be associated 
with NAFLD. Among the many diseases associated with NAFLD, cardiovascular disease is currently considered to be 
the leading cause of death in patients with NAFLD. SUA is also an important risk factor for cardiovascular disease. The 
coexistence of both causes higher cardiovascular and cerebrovascular risks. Kim et al44 found that SUA was significantly 
associated with a higher risk of CVD in patients with non-alcoholic fatty liver disease.

Current studies have shown that NAFLD may have a causal effect on cardiovascular disease through IR or systemic 
inflammation, and the progression of NAFLD may increase the risk of cardiovascular disease in patients with HUA.45 On 
the other hand, IR is also a common driver of NAFLD and HUA. Although NAFLD is highly associated with hepatic IR, 
NAFLD is highly associated with systemic metabolic dysfunction and can directly lead to HUA, and IR may amplify this 
interaction.46 Meanwhile, a large number of cross-sectional and longitudinal studies have confirmed the correlation 
between SUA level and NAFLD. A 7-year prospective study47 showed that NAFLD significantly increased the risk of 
subsequent HUA in 5541 people without baseline HUA. Therefore, elevated uric acid may be one of the important 
therapeutic risk factors for NAFLD disease, and lowering SUA may be a promising potential therapy for NAFLD 
patients.

On the other hand, IR has been found to be central to the pathogenesis of many metabolic diseases, and SUA levels 
are also closely associated with IR.48 Many clinical articles and basic studies have revealed this correlation. In 2021, 
a bidirectional Mendelian randomized study49 found a causal relationship between elevated fasting insulin (a measure of 
IR and a precursor of cardiometabolic disease) and clinical endpoints for HUA and gout. In addition, prospective clinical 
studies50 have found that homeostasis model of insulin resistance (HOMA-IR) can independently predict HUA, 
suggesting that IR itself or compensatory hyperinsulinemia may contribute to HUA. It is currently believed that IR 
may lead to increased SUA levels through the following mechanisms: First, IR can transfer glycolysis intermediates to 
5-phosphoribose and phosphoribose pyrophosphate, which will further lead to increased SUA production.51 Second, high 
insulin levels due to IR led to a lower renal glucose threshold, which stimulates Na-H exchange in renal tubules and 
increases uric acid reabsorption52 In addition, xanthine oxidoreductase is an enzyme closely related to the metabolism of 
purine synthesized by the liver. IR-activated inflammatory cascade can lead to liver dysfunction, thus increasing the 
activity of xanthine oxidoreductase and catalyzing the increase of uric acid synthesis.53 Moreover, hyperglycemia and 
hyperlipidemia associated with IR reduce glyceraldehyde-3-phosphate dehydrogenase activity, which also leads to 
increased uric acid synthesis.54 Therefore, systemic IR associated with NAFLD may be an important pathophysiological 
mechanism of elevated uric acid, which further aggravates IR and inflammatory disorders, leading to the progression of 
NAFLD.

The TyG index is a novel, easy-to-use clinical measure that is considered a simple and reliable alternative clinical 
marker of IR.55 Previously, a large number of literatures55–57 reported that TyG index was associated with a variety of 
diseases, including coronary atherosclerotic heart disease, cerebrovascular disease, DM, HTN, MetS, kidney disease, etc. 
In recent years, the relationship between TyG index and NAFLD has also been gradually discovered.58 Meanwhile, some 
studies also revealed the correlation between TyG index and SUA. Luo et al59 found that TyG index was positively 
correlated with SUA in non-obese T2DM patients, and TyG might be better than HOMA-IR in predicting HUA in non- 
obese T2DM patients. In a study60 of physical examination population in Xinjiang, China, it was found that TyG index 
was significantly correlated with HUA, which was superior to obesity index in identifying HUA. NAFLD is a disease 
highly associated with IR, and TyG, as an indirect marker of IR, may be associated with uric acid level in patients with 
NAFLD. Our findings further revealed the relationship between TyG index and the occurrence of HUA in patients with 
NAFLD.
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This study revealed the correlation between TyG and HUA risk in NAFLD patients, further expanding the 
application range of TyG. These findings suggest that IR caused by NAFLD is not limited to the liver but is systemic, 
leading to a higher risk of other metabolic diseases. Secondly, NAFLD is the most common chronic liver disease, and 
the presence of HUA undoubtedly greatly increases the cardiovascular risk. Therefore, early identification and 
intervention of HUA high-risk groups is very necessary. TyG index is different from previous evaluation criteria. 
Because of its simple, cheap and reliable characteristics, it can be widely used in primary hospitals and communities. It 
can be used as a supplement to classic risk. In addition, although HUA is an indicator of morbidity and mortality in 
MetS, elevated uric acid involves multiple mechanisms and is also associated with MetS/NAFLD, and SUA level is 
greatly influenced by dietary habits. Therefore, the prediction of long-term prognosis in patients with metabolic disease 
NAFLD with a single uric acid level is limited. TyG has been found to be highly associated with the risk of 
cardiovascular and other complications in MetS/NAFLD patients. Therefore, compared with uric acid, TyG will 
play a more comprehensive and stable role in predicting long-term prognosis in this population and may be 
a potential long-term prognostic indicator. In addition, higher TyG levels indicate more severe IR, so the use of 
insulin sensitizers may reduce the risk of HUA and cardiovascular disease in NAFLD patients. This could lead to new 
therapeutic strategies for lowering uric acid in Mets patients; however, these hypotheses still need to be confirmed in 
ground-breaking studies with large samples.

This study also has its limitations. First, this study was a cross-sectional study with a small sample size; a single center and 
small sample size may have introduced bias; second, although our model was adjusted for many covariates, there were no data on 
dietary habits and physical activity, which factors known to affect uric acid levels. Third, SUA is derived from a single blood 
sample and only reflects the individual’s uric acid level at a certain point in time. Fourth, because this is a cross-sectional study, the 
results can show that the TyG index is positively associated with HUA in NAFLD patients, but cannot claim predictive value. 
Future large-scale multicenter prospective studies are needed to verify the predictive power of the TyG index on the risk of HUA in 
NAFLD patients.

Conclusion
The results of this study revealed a significant independent association between the TyG index and the risk of HUA in 
NAFLD patients. As a simple and easy-to-obtain parameter, TyG can distinguish high-risk groups of NAFLD and help 
reduce the occurrence of HUA and related diseases.
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