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Abstract
Objective: The analysis of risk factors for changes in the Doppler echocardiographic indexes of patients with gout with different serum uric acid (SUA) levels
were explored to provide clinical evidence for the early diagnosis and treatment of abnormal heart function in this patients.

Methods: We obtained information of 227 patients with primary gout (intermittent period), the left ventricular structure and functional index were measured
using echocardiography and multivariate logistics regression was used to analyze the risk factors related to changes in heart function in patients with gout.

Results: Logistic regression analysis showed that the course of disease and cystatin C (Cys-C) were risk factors for the increase of left atrial volume index
(LAVI) (OR=1.14, 105.47; 95% CI, 1.01-1.28, 1.18-9468.03). Age, body mass index (BMI), course of disease, and diabetes were risk factors for the increase of
the ratio of diastolic peak early transmission �ow velocity to peak early diastolic mitral annulus velocity (E/Em) (OR=1.04, 1.17, 1.14, 4.82; 95% CI, 1.01-1.08,
1.03-1.33, 1.02-1.27, 1.07-21.71). However, the percentage of neutrophils percentage (NE%) and lymphocytes percentage (LY%) might reduce the risk of left
ventricular wall thickening, whereas HGB might reduce the risk of increasing E/Em (OR=0.80, 0.75, 0.94; 95% CI, 0.66-0.96, 0.60-0.93, 0.89-1.00).

Conclusion: Our �ndings suggest that BMI, course of disease, diabetes, and Cys-C are risk factors for decreased left ventricular function. Furthermore, HGB,
NE%, and LY% appear to have a weak protective effect for the remodeling of left ventricular structure and function. 

Introduction
Gout is a group of clinical syndromes wherein purine metabolism disorder and decreased uric acid excretion leads to increased SUA levels and deposition of
monosodium urate (MSU) crystals in tissues or organs, leading to tissue damage [1]. Studies have shown that hyperuricemia increases the risk of mortality
due to coronary heart disease on the basis of traditional coronary heart disease risk factors [2, 3]. Echocardiography can be used to comprehensively and non-
invasively evaluate the changes in left ventricular structure and function, and is the preferred method for clinical evaluation of cardiac function. Through
echocardiographic study, Scholars in Taiwan found that the changes in left ventricular diastolic function in gout patients might be related to the in�ammation
mediated by monosodium urate crystals [4]. However, in patients with gout, the in�uence of different SUA levels on changes in cardiac function is currently
unclear. This study aimed to analyze the risk factors in clinical indicators related to the changes in echocardiographic parameters in patients with gout with
different SUA levels, and to provide clinical evidence for the early diagnosis and treatment of heart-related lesions in this patient group.

Materials And Methods
1.1 Participants

Total 227 patients with primary gout in the intermittent period were enrolled, including 215 males and 12 females. The patients were aged 16-86 years, with an
average age of 45.7 ± 15.3 years. The inclusion criteria were as follows: patients diagnosed with gout using the gout diagnostic criteria proposed by the
American College of Rheumatology and the European League Against Rheumatism in 2015 [5]. The exclusion criteria were as follows: patients with gout
secondary to malignant tumors, radiotherapy, chemotherapy, and blood system diseases; patients with previous valvular heart disease, ischemic
cardiomyopathy, dilated or hypertrophic cardiomyopathy, coronary artery disease, chronic lung disease, or severe anemia; patients with arrhythmia or
pacemaker implantation; patients with previous heart surgery history, or history of serious diseases. 

1.2 Ultrasonography

Philips EPIQ 7C color Doppler ultrasound diagnostic apparatus with an S5-1 probe (frequency, 1-5MHz) was used during the experiments, and two-
dimensional strain analysis software was used for analysis. Routine two-dimensional echocardiography was performed on all patients included in this study.
According to the recommendations of the American Echocardiography Association, the end-diastolic interventricular septum (IVS) thickness, end-diastolic left
ventricular posterior wall (LVPW), and end-diastolic left ventricular end-diastolic diameter (LVEDD) were measured on the parasternal left ventricular long-axis
view (see Figure 1-A), and the left ventricular ejection fraction (LVEF) was measured with the two-plane Simpson method (see Figure 1-B). The pulse Doppler
sampling volume line was placed on the mitral valve ori�ce on the apical four-chamber view to measure the diastolic peak early transmission �ow velocity (E)
(Figure 1-C). The peak early diastolic mitral annulus velocity (Em) was measured through the tissue Doppler at the mitral annulus septum (see Figure 1-D) and
the E/Em ratio was calculated. Moreover, two-dimensional dynamic images of three cardiac cycles of the patient’s apical four-, two-, and three-chamber views,
and left ventricular short-axis basal, middle, and apical sections were collected and stored. Qlab software was used to obtain the left ventricular global
longitudinal strain (GLS) (Figure 1-E) and global circumferential strain (GCS) (see Figure 1-F). The apical four- and the two-chamber views were collected and
LAVI was measured.

1.3 Laboratory test

A total of 3 ml venous blood was collected from the patients in the morning on an empty stomach (overnight without food and drink for at least 8 h), and a
fully automatic blood analyzer (Japan, SYSMEX, xn-9000) was used to test the blood routine. An erythrocyte sedimentation rate analyzer (USA, VITAL
diagnostics, MONITOR-100) was used to test the erythrocyte sedimentation rate. Moreover, fully automatic biochemical analyzer (Japan, Hitachi Limited,
7600) was used to measure laboratory-related indicators such as renal function, lipid metabolism, and blood sugar.

1.4 Statistical analysis

Quantitative data are expressed as mean ± standard deviation or percentage, and SPSS22.0 (IBM Corporation, Armonk, NY, USA) software was used to
process the data. Spearman correlation analysis was performed on laboratory indicators and other factors such as SUA and echocardiographic parameters.



Page 3/10

Multivariate logistic regression analysis was conducted for laboratory indicators that were correlated with echocardiographic parameters. The
echocardiographic parameters were divided into two categories according to the median values. P-values <0.05 were considered statistically signi�cant.

Results
2.1 General information of the patients

The general information of the patients is shown in Table 1.

2.2 Correlation analysis of blood uric acid and laboratory indicators

Spearman correlation analysis of the SUA level and other biochemical indicators in the patients with gout showed (Table 2): The SUA level was positively
correlated with the course of disease, HGB, creatinine (CREA), Cys-C, total protein (TP), triglyceride (TG), total cholesterol (TC), and apolipoprotein B (ApoB),
whereas it was negatively correlated with FPG (p < 0.05). 

2.3 Correlation analysis of echocardiographic parameters and laboratory indicators

Spearman correlation analysis of echocardiographic parameters and laboratory indexes in patients with gout showed (Table 3): BMI, course of disease, urea
(UREA), Cys-C, β2-microglobulin (β2-MG), TG, FPG, glycated hemoglobin (HBA1C) and average blood glucose (AG) were positively correlated with GLS, while
ApoA-I/ApoB was negatively correlated with GLS (p < 0.05); GCS was positively correlated with UREA, β2-MG, C-reactive protein (CRP) and erythrocyte
sedimentation rate (ESR), and negatively correlated with LY% (p < 0.05); LVEF was positively correlated with ApoA-I/ApoB, and negatively correlated with TC,
low density lipoprotein cholesterol (LDL-C), ApoB and FPG (p < 0.05); E/Em was positively correlated with age, BMI, course of disease, NE%, UREA, Cys-C, β2-
MG, lipoprotein(a) (Lp(a)), CRP and ESR, and negatively correlated with red blood cell (RBC), HGB, platelets (PLT), LY%, TP, albumin (ALB) and albumin
/globulin (A/G) (p < 0.05); IVS was positively correlated with age, BMI, course of disease, white blood cell (WBC), NE%, UREA, CREA, Cys-C, β2-MG, TG,
homocysteine (Hcy), HBA1C, AG, CRP, ESR, and negatively correlated with RBC, HGB, LY%, TP, ALB (p < 0.05); LVPW was positively correlated with age, BMI,
course of disease, WBC, UREA, CREA, Cys-C, β2-MG, TG, Hcy, HBA1C, AG, CRP and ESR, and negatively correlated with HGB, LY%, TP, ALB, A/G and HDL-C (p <
0.05); LVEDD was positively correlated with BMI, PLT, HBA1C, AG, CRP and ESR, and negatively correlated with ALB, A/G and ApoA-I (p < 0.05); LAVI was
positively correlated with age, course of disease, UREA, CREA, Cys-C, β2-MG, Lp (a), HBA1C, AG and ESR, and negatively correlated with RBC, HGB, ALB, A/G,
TC and LDL-C (p < 0.05).

2.4 Basic data and correlation analysis of different blood uric acid levels

227 patients with gout were divided into 4 groups according to SUA quartile: ≤438μmol/L (Q1 group), 439-512μmol/L (Q2 group), 513-600μmol/L (Q3 group),
> 600μmol/L (Q4 group). Spearman correlation analysis of echocardiographic parameters and laboratory indexes in each group showed: Q1: GLS was
positively correlated with UREA (p < 0.05); LVEF was positively correlated with age (p < 0.05); E/Em was positively correlated with age, BMI, NE%, CRP and ESR,
and negatively correlated with HGB, LY%, TP, ALB and A/G (p < 0.05); IVS was positively correlated with BMI, UREA, CREA, TG and Hcy, and negatively
correlated with A/G and HDL-C (p < 0.05); LVPW was positively correlated with BMI, UREA, TG and Hcy, and negatively correlated with A/G (p < 0.05); LVEDD
was positively correlated with BMI, PLT and AG (p < 0.05); LAVI was positively correlated with age and UREA, and negatively correlated with RBC and HGB (p <
0.05). Q2: GLS was positively correlated with course of disease, HBA1C and AG, and negatively correlated with ApoA-I and ApoA-I/ApoB (p < 0.05); GCS was
positively correlated with UREA and ESR (p < 0.05); LVEF was positively correlated with ApoA-I/ApoB, and negatively correlated with FPG (p < 0.05); E/Em was
positively correlated with age, course of disease, UREA, Cys-C, β2-MG, and negatively correlated with RBC, HGB, PLT and ALB (p < 0.05); IVS was positively
correlated with age, BMI, course of disease, UREA, Cys-C, β2-MG, HBA1C and AG, and negatively correlated with RBC, TP, ALB and ApoA-I (p < 0.05); LVPW was
positively correlated with age, BMI, course of disease, UREA, Cys-C, β2-MG, HBA1C and AG, and negatively correlated with ALB, HDL-C and ApoA-I (p < 0.05);
LVEDD was positively correlated with age, Hcy, CRP and ESR, and negatively correlated with HGB, ALB, A/G and ApoA-I (p < 0.05); LAVI was positively
correlated with age, Cys-C, β2-MG, and negatively correlated with RBC, HGB, ALB, A/G, TC, LDL-C, and ApoB (p < 0.05). Q3: GCS was positively correlated with
UREA (p < 0.05); LVEF was negatively correlated with FPG (p < 0.05); E/Em was positively correlated with age, course of disease, NE%, UREA, CREA, Cys-C, β2-
MG, Hcy and ESR, and negatively correlated with RBC, HGB, PLT, LY%, TP and ALB (p < 0.05); IVS was positively correlated with age, course of disease, UREA,
CREA, Cys-C, β2-MG, and negatively correlated with RBC, HGB, LY%, TP, GLB (p < 0.05); LVPW was positively correlated with age, course of disease, UREA,
CREA, Cys-C and β2-MG (p < 0.05); LVEDD was positively correlated with CRP, and negatively correlated with A/G (p < 0.05); LAVI was positively correlated with
age, course of disease, UREA and β2-MG, and negatively correlated with HGB (p < 0.05). Q4: GCS was positively correlated with ESR, and negatively correlated
with LY% (p < 0.05); LVEF was positively correlated with NE%, ApoA-I/ApoB and CRP, and negatively correlated with ALB and ApoB (p < 0.05); E/Em was
positively correlated with age, BMI, NE%, Cys-C , and negatively correlated with LY% (p < 0.05); IVS was positively correlated with age, BMI, course of disease,
NE%, Cys-C, β2-MG and ESR, and negatively correlated with RBC, HGB and LY% (p < 0.05); LVPW was positively correlated with age, BMI, course of disease,
Cys-C, HBA1C and AG (p < 0.05); LVEDD was positively correlated with SUA (p < 0.05); LAVI was positively correlated with the course of disease and negatively
correlated with PLT (p < 0.05).

2.5 Logistic regression analysis of echocardiographic parameters and laboratory indicators

Logistic regression analysis showed that UREA was a risk factor for absolute reduction in GCS (OR [odds ratio] = 1.40; 95% CI [con�dence interval], 1.07-1.85; p
= 0.015), and that FPG was a risk factor for LVEF reduction (OR = 1.43; 95% CI, 1.08-1.89; p = 0.013). Age (OR = 1.04; 95% CI, 1.01-1.08; p = 0.020), diabetes
(OR = 4.82; 95% CI, 1.07-21.71; p = 0.040), BMI (OR = 1.17; 95% CI, 1.03-1.33; p = 0.014), and disease course (OR = 1.14; 95% CI, 1.02-1.27; p = 0.021) were risk
factors for increased E/Em, whereas the HGB was a protective factor for increased E/Em (OR = 0.94; 95% CI, 0.89-1.00; p = 0.032). Hypertension (OR = 7.69;
95% CI, 1.32-44.76; p = 0.023), BMI (OR = 1.18; 95% CI, 1.02-1.37; p = 0.025), and course of disease (OR = 1.14; 95% CI, 1.00-1.30; p = 0.046) were risk factors
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for thickening of IVS, whereas the NE% (OR = 0.80; 95% CI, 0.66-0.96; p = 0.019) and LY% (OR = 0.75; 95% CI, 0.60-0.93; p = 0.010) were protective factors for
IVS thickening. Hypertension (OR = 19.76; 95% CI, 2.68-145.55; p = 0.003) and BMI (OR = 1.26; 95% CI, 1.08-1.47; p = 0.003) were risk factors for LVPW
thickening, and BMI (OR = 1.24; 95% CI, 1.11-1.39; p<0.001) was a risk factor for increased LVPW. Course of disease (OR = 1.14; 95% CI, 1.01-1.28; p = 0.02),
Cys-C (OR = 105.47; 95% CI, 1.18-9468.03; p = 0.042), and ALB (OR = 1.20; 95% CI, 1.01-1.43; p = 0.035) were risk factors for increased LAVI (Figure 2).

Discussion
Gout is a metabolic rheumatism caused by purine metabolism disorder or decreased excretion of uric acid [1]. Epidemiological studies have shown that
elevated SUA can increase the risk of various diseases such as hypertension, dyslipidemia, type 2 diabetes, cardiovascular disease, and chronic kidney
disease. Moreover, hypertension, diabetes, and hyperlipidemia are known risk factors for cardiovascular events [6, 7].

The results of our study showed that SUA is negatively correlated with age, which was consistent with the study results of Liang J et al. [8]. In addition, the
FPG of patients with gout was found to be negatively correlated with SUA. Studies have shown that the blood uric acid level of healthy people increases with
the increase in blood glucose concentration. Furthermore, an increasing number of studies have found that the SUA level of patients with type 2 diabetes is
negatively correlated with blood glucose concentration, although the speci�c impact mechanism is currently unclear [9]. Cui et al. [10] found that high insulin
levels played a role in the correlation between SUA and blood sugar. In our study, the disease course, renal function indexes (including CREA and Cys-C), lipid
metabolism indexes (including TP, TG, TC, and ApoB), and HGB were positively correlated with SUA levels in patients with gout. Gout is an independent risk
factor for impaired renal function, which is commonly evaluated by CREA and Cys-C [11]. Many studies have shown that Cys-C is an endogenous marker for
evaluating early changes in renal function in patients with gout [12]. Harada et al. [13] found that high uric acid levels and Cys-C were associated with
subclinical lipid abnormalities in adolescents, indicating a risk of metabolic cardiovascular disease. Studies have reported that hyperuricemia and increased
lipid levels were related to �ber volume [14], which may lead to increased plaque fragility [15], and an increased risk of cardiovascular events [16].

Echocardiography is an auxiliary examination method that has developed rapidly in recent years to examine the structure and function of the heart. E/Em is a
sensitive indicator re�ecting left ventricular diastolic function, which increases with the decrease in left ventricular diastolic function [17]. LVEF is a commonly
used indicator of left ventricular systolic function, but the decrease in LVEF generally occurs in the later stage of pathology. Many studies have reported that
gout causes changes in left ventricular diastolic and systolic function [18]. Our research found that age, BMI, disease course, renal function, lipid metabolism,
blood glucose, and in�ammation indicators were related to left ventricular wall thickness and left ventricular diastolic function. After grouping by SUA level,
regardless of SUA level, left ventricular structure and diastolic function were related to most of the above parameters, especially age, BMI, course of disease,
renal function, and lipid metabolism indicators, whereas ESR was only positively correlated with IVS in the Q4 group. Moreover, in the Q4 group, LVEDD was
positively correlated with SUA level, suggesting that high uric acid levels and in�ammation in patients with gout aggravate left ventricular remodeling. In our
study, the main manifestations of LVEF were related to lipid metabolism, and no signi�cant changes were observed after the SUA levels were grouped.
Although GLS and GCS were related to most of the patients’ general conditions and laboratory-related indicators observed in our study, after logistics
regression analysis, we found that only UREA was an independent risk factor for the absolute reduction of GCS. Many studies have shown that high urea
levels are associated with adverse cardiovascular outcomes. Increased blood urea levels can predict renal hypoperfusion, and this renal hemodynamic status
may be related to decreased cardiac output [19]. Our study showed that UREA might be a good indicator of changes in myocardial subclinical systolic function
in patients with gout. This may be related to a complex neurohormonal mechanism that is activated to stimulate the release of vasopressin and activate the
renal sympathetic nervous system [20].

Many studies have con�rmed that patients with gout have cardiac structure and diastolic dysfunction. Our results demonstrated that BMI, disease course, and
hypertension were risk factors for left ventricular wall thickening; age, BMI, disease course, and diabetes were risk factors for E/Em; and FPG was a risk factor
for LVEF reduction. The exact mechanism of left ventricular diastolic dysfunction caused by gout remains unclear [21, 22]. However, it is clear that
hypertension secondary to gout can aggravate the structural changes of the left ventricle and increase the risk of left ventricular hypertrophy. . Studies have
suggested that patients with type 2 diabetes have abnormal cardiac structure and function [23, 24]. Indeed, a previous study reported a decrease in the Em of
the mitral valve annulus in diabetic patients [25], which was consistent with our �ndings that diabetes was a risk factor for increased E/Em. Poor blood sugar
control in diabetic patients may lead to increased left ventricular mass through myocardial cell hypertrophy, collagen deposition and cross-linking, and
increased myocardial oxidative stress, which may lead to left ventricular diastolic dysfunction [26]. Previous studies used the Framingham risk score to
evaluate the cardiovascular risk of obese and non-obese patients with gout. Although the results showed no signi�cant difference between the systolic and
diastolic functions of the heart, the heart morphological changes in obese patients were more pronounced [2]; this is in accordance with our �ndings that IVS
and LVPW thickening were consistent with the risk factors of LVEDD expansion. Our results also showed that BMI was a risk factor for increased E/Em,
indicating that obese patients with gout had a higher risk of decreased left ventricular diastolic function.

Left atrium remodeling has important value in predicting the risk of cardiovascular events and mortality, and left atrium enlargement plays an important role in
the development of heart failure [27]. LAVI is a powerful indicator of diastolic dysfunction and is not affected by left ventricular load conditions [28]. Our
�ndings indicated that LAVI, E/Em, and IVS increased with the development of gout, indicating that gout affected left ventricular diastolic function during the
development of the disease. In addition, we found that Cys-C and ALB were independent risk factors for the increase in LAVI. A previous meta-analysis showed
that there was a signi�cant association between high levels of Cys-C and the risk of cardiovascular events in patients with normal renal function or early-stage
renal dysfunction [29]. The mechanism may be related to the process of atherosclerosis [30]. Some researchers believe that the production of lysosomal
cathepsin contributes to the degradation of atherosclerotic plaques. Because Cys-C can inhibit lysosomal cathepsin, increased levels of Cys-C may lead to the
non-degradation of atherosclerotic plaques, resulting in impaired heart function [31].

It is worth noting that our results showed that high levels of LY% and NE% reduced the risk of IVS thickening, suggesting that LY% and NE% might reduce the
risk of left ventricular remodeling in patients with gout. Other studies have shown that the ratio of NE to LY (NLR) is higher than normal in patients with
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coronary heart disease. Given that the NLR is an indicator of in�ammation, it is believed that it could be used as an independent predictor of coronary artery
disease [32, 33]. Although the mechanism underlying how LY% and NE% affect cardiovascular changes in the context of gout is unclear, our �ndings suggest
that LY% and NE% can be used to predict the possible risk of IVS thickening during clinical diagnosis and treatment. Furthermore, we found that elevated HGB
was a protective factor for increased E/Em, suggesting that HGB inhibits the reduction of left ventricular diastolic function in patients with gout; this is in
accordance with the �ndings of Burns et al. (34), who proved that HGB was negatively associated with left ventricular diastolic function.

This study explored the changes in the SUA levels, common complications, and cardiac structure and function in patients with gout, and analyzed the
correlation of these indicators. We further explored the risk factors and mechanisms of gout associated with cardiac dysfunction, and provided a theoretical
basis for the early diagnosis and treatment of heart disease. However, our study has some limitations that warrant discussion. First, due to the limitation of
the sample size, future studies including a larger sample size should be performed to validate our �ndings. In addition, most of our research subjects were
male patients, and sex may interfere with research factors.

Conclusion
In conclusion, our research found that patients with gout had an increased risk of abnormal heart structure and function when they were combined with
obesity, hypertension, diabetes, metabolic syndrome, and other diseases. Moreover, changes in renal function had a signi�cant impact on heart function in
patients with gout. In particular, elevated Cys-C increased the risk of left ventricular diastolic dysfunction. In patients with blood uric acid levels >438 μmol/l,
Cys-C was related to changes in heart function. These �ndings suggest that reducing uric acid while controlling Cys-C may be bene�cial in reducing heart
dysfunction in patients with gout. In our study, blood lipids were related to changes in heart function in patients with different blood uric acid levels.
Suggesting that control of uric acid and lipid-lowering therapy may play a bene�cial role in preventing cardiovascular disease in patients with gout. In addition,
LY% and NE% may have a weak protective effect on the remodeling of heart structure and function in patients with gout, although the speci�c mechanism
remains unclear. In the future, the sample size should be expanded to allow for more in-depth research.
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Tables

Table1. Baseline characteristics and echocardiographic parameters of gout patients

Characteristics N(%) mean±SD

Age year 227 45.71±15.33

BMI kg/m2 227 26.01±3.77

Course of disease year 227 4.70±5.53

Hypertension 43 19%  

Diabetes 28 12%  

Tophi 104 46%  

echocardiographic parameter    

GLS % 187 -17.53±2.31

GCS % 187 -30.16±5.01

LVEF % 227 62.96±4.9

E/Em 227 10.25±3.16

IVS mm 227 9.61±1.38

LVPW mm 227 9.96±5.34

LVEDD mm 227 44.87±6.01

LAVI mL/ 196 24.1±7.09

BMI: body mass index; GLS: global longitudinal strain; GCS: global circumferential strain; LVEF: left ventricular ejection fraction; E: diastolic peak early
transmission �ow velocity; Em: peak early diastolic mitral annulus velocity; IVS: interventricular septum; LVPW: left ventricular posterior wall; LVEDD: left
ventricular end-diastolic diameter; LAVI: left atrial volume index.

Table2. Correlation analysis of SUA and laboratory indexes

Characteristics SUA

  r P

Age -0.147 0.029

Course of disease 0.141 0.036

HGB 0.149 0.028

CREA 0.271 0.001

Cys-C 0.165 0.015

TP 0.195 0.004

TG 0.242 0.001

TC 0.162 0.023

ApoB 0.155 0.031

FPG -0.219 0.003

SUA: serum uric acid; HGB: hemoglobin; CREA: creatinine; Cys-C: cystatin C; TP: total protein; TG: triglyceride; TC: total cholesterol; ApoB: apolipoprotein B;
FPG: fasting plasma glucose. 

Table3. Correlation analysis of echocardiographic parameters and laboratory indexes
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Characteristics GLS GCS LVEF E/Em IVS LVPW LVEDD LAVI

  r P r P r P r P r P r P r P r

Age 0.119 0.106 0.038 0.601 0.028 0.676 0.503
0.001

0.318
0.001

0.258
0.001

0.068 0.307 0.403

BMI 0.179 0.014 0.022 0.762 -0.041 0.538 0.183 0.006 0.335
0.001

0.335
0.001

0.234
0.001

0.049

Course of
disease

0.246 0.001 0.125 0.088 -0.028 0.671 0.221 0.001 0.280
0.001

0.294
0.001

0.066 0.324 0.173

WBC 0.098 0.19 0.006 0.937 0.015 0.828 0.051 0.448 0.135 0.046 0.158 0.019 0.067 0.326 0.003

RBC 0.032 0.667 -0.06 0.418 0.013 0.85 -0.324
0.001

-0.192 0.004 -0.108 0.111 -0.072 0.291 -0.325

HGB -0.007 0.929 -0.104 0.161 -0.038 0.58 -0.419
0.001

-0.261
0.001

-0.187 0.005 -0.106 0.119 -0.347

PLT -0.032 0.666 -0.014 0.856 0.041 0.547 -0.190 0.005 -0.059 0.384 0.042 0.534 0.162 0.016 -0.123

NE% 0.026 0.732 0.133 0.073 0.021 0.754 0.264
0.001

0.200 0.003 0.124 0.067 0.04 0.558 0.074

LY% -0.023 0.763 -0.189 0.011 -0.026 0.707 -0.302
0.001

-0.243
0.001

-0.142 0.036 -0.077 0.256 -0.103

UREA 0.212 0.004 0.211 0.004 -0.036 0.591 0.262
0.001

0.357
0.001

0.275
0.001

0.055 0.412 0.214

CREA -0.015 0.842 0.019 0.803 -0.043 0.524 0.094 0.162 0.200 0.003 0.144 0.032 0.032 0.641 0.187

Cys-C 0.190 0.01 0.14 0.061 -0.028 0.676 0.301
0.001

0.372
0.001

0.323
0.001

0.037 0.587 0.304

β2-MG 0.159 0.035 0.150 0.047 0.006 0.935 0.325
0.001

0.343
0.001

0.255
0.001

0.095 0.168 0.344

TP 0.017 0.824 -0.015 0.838 -0.089 0.19 -0.198 0.003 -0.211 0.002 -0.172 0.011 -0.102 0.131 -0.06

ALB 0.014 0.847 -0.005 0.944 -0.129 0.057 -0.317
0.001

-0.200 0.003 -0.252
0.001

-0.263
0.001

-0.227

A/G -0.009 0.902 0.005 0.944 -0.05 0.46 -0.163 0.015 -0.088 0.195 -0.173 0.01 -0.212 0.002 -0.216

TG 0.175 0.026 -0.026 0.743 -0.101 0.159 0.073 0.306 0.170 0.017 0.165 0.021 -0.05 0.486 -0.094

TC 0.13 0.1 0.137 0.083 -0.153 0.032 -0.059 0.412 0.019 0.788 -0.014 0.85 -0.131 0.066 -0.177

HDL-C -0.112 0.159 -0.019 0.808 0.008 0.913 -0.093 0.193 -0.138 0.053 -0.189 0.008 -0.101 0.156 -0.01

LDL-C 0.148 0.062 0.148 0.061 -0.160 0.025 -0.085 0.233 0.033 0.641 0.016 0.824 -0.105 0.144 -0.212

ApoA-I -0.129 0.104 -0.058 0.471 0.057 0.428 -0.039 0.584 -0.075 0.296 -0.136 0.058 -0.212 0.003 -0.082

ApoB 0.125 0.115 0.095 0.235 -0.150 0.037 -0.044 0.539 0.018 0.807 0.002 0.982 -0.108 0.133 -0.144

ApoA-I/ApoB -0.175 0.028 -0.078 0.329 0.168 0.019 -0.017 0.809 -0.061 0.396 -0.088 0.224 -0.054 0.453 0.048

Hcy 0.058 0.476 0.118 0.145 0.037 0.613 0.12 0.099 0.169 0.02 0.193 0.008 0.117 0.108 0.132

Lp(a) -0.074 0.363 -0.023 0.776 0.115 0.116 0.162 0.026 0.019 0.792 0.051 0.485 0.079 0.282 0.167

FPG 0.164 0.044 0.068 0.409 -0.208 0.005 0.055 0.458 0.054 0.467 0.032 0.665 -0.039 0.605 0.04

HBA1C 0.262 0.002 0.093 0.287 -0.073 0.353 0.136 0.085 0.164 0.037 0.246 0.002 0.156 0.047 0.173

AG 0.241 0.004 0.111 0.2 -0.07 0.377 0.125 0.111 0.169 0.031 0.235 0.003 0.169 0.031 0.168

CRP 0.113 0.142 0.167 0.03 0.041 0.564 0.184 0.008 0.170 0.015 0.164 0.019 0.279
0.001

0.123

ESR 0.019 0.813 0.189 0.017 0.037 0.608 0.306
0.001

0.218 0.002 0.179 0.012 0.172 0.016 0.211

BMI: body mass index; WBC: white blood cell; RBC: red blood cell; HGB: hemoglobin; PLT: platelets; NE%: the percentage of neutrophils; LY%: the percentage o
lymphocytes; UREA: urea; CREA: creatinine; Cys-C: cystatin C; β2-MG: β2-microglobulin; TP: total protein; ALB: albumin; A/G: albumin/globulin; TG: triglyceride
total cholesterol; HDL-C: high density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; ApoA-I: apolipoprotein A-I; ApoB: apolipoprotein B; Hcy
homocysteine; Lp(a): lipoprotein(a); FPG: fasting plasma glucose; HBA1C: glycated hemoglobin; AG: average blood glucose; CRP: c-reactive protein; ESR: eryt
sedimentation rate.

Figures



Page 9/10

Figure 1

Echocardiographic examination of the heart in patients with gout Figure1-A. IVS, LVPW, and LVEDD of patients with gout were measured by transthoracic
echocardiography on long axis section of left ventricle; Figure1-B.LVEF was calculated using the Simpson method; Figure1-C.Pulsed wave doppler was used to
measure the E peak of mitral ori�ce �ow spectrum in patients with gout;Figure1-D.Tissue doppler imaging was used to measure Em peaks at the mitral
annulus septum in patients with gout; Figure1-E. GLS in patients with gout was measured by two-dimensional speckle tracing imaging; Figure1-F. GCS in
patients with gout was measured by two-dimensional speckle tracing imaging.

Figure 2
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Logistics regression analysis of echocardiographic parameters and laboratory indicators in patients with gout Figure 2-A: UREA was the risk factor for
absolute reduction in GCS [OR (95%CI) =1.40 (1.07-1.85), p =0.015]; Figure 2-B: FPG was a risk factor for LVEF reduction [OR (95%CI) =1.43 (1.08-1.89), p
=0.013]; Figure 2-C: Age, BMI, course of disease and diabetes were the risk factors for increasing E/Em [OR (95%CI) =1.04 (1.01-1.08), 1.17 (1.03-1.33), 1.14
(1.02-1.27), 4.82 (1.07-21.71), p =0.020, 0.014, 0.021, 0.040, respectively.], HGB may reduce the increased risk of E/Em [OR (95%CI) =0.94 (0.89-1.00), p
=0.032]; Figure 2-D: BMI, course of disease, and hypertension were the risk factors for IVS thickening [OR (95%CI) =1.18 (1.02-1.37), 1.14 (1.00-1.30), 7.69
(1.32-44.76), p =0.025, 0.046, 0.023, respectively.], NE% and LY% may reduce the risk of IVS thickening [OR (95%CI) =0.80 (0.66-0.96), 0.75 (0.60-0.93), p
=0.019, 0.010, respectively]. Figure 2-E: BMI and hypertension were risk factors for LVPW thickening [OR (95%CI) = 1.26 (1.08-1.47), 19.76 (2.68-145.55), p
=0.03, 0.03, respectively.]; Figure 2-F: BMI was a risk factor for increased LVEDD [OR (95%CI) =1.24 (1.11-1.39), p < 0.001]; Figure 2-G: ALB, Cys-C and course of
disease were the increased risk factors for LAVI [OR (95%CI) = 1.20 (1.01-1.43), 105.47 (1.18-9468.03), 1.14 (1.01-1.28), p =0.035, 0.042, 0.028, respectively.]


