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Abstract: Aim: To examine associations of serum lipid profile and estimated glomerular filtration rate (eGFR) with
hyperuricemia (HUA) and to identify the clinical value of serum lipid profile and renal function for the management
of HUA. Method: A Chinese Han population of 11,501 residents (6229 men, 5272 women) aged over 18 years who
visited the Third Affiliated Hospital of Sun Yat-sen University, Guangzhou, China, for routine medical examination
was enrolled between January 2009 and December 2013. The relationships of lipid concentrations and eGFR to
HUA were analyzed using multivariate logistic regression analyses. Results: The prevalence of HUA was 22.80%
in 11,501 participants aged 18-96 years. It was higher among men than among women (32.03% vs. 11.96%, P <
0.01). Men aged < 30 years had a greater HUA burden (P < 0.05), and the prevalence of HUA increased significantly
in women after the age of 50 years (P < 0.01). In multivariate logistic regression analysis, the odds ratios (ORs) of
HUA in the high triglyceride (TG), high low-density lipoprotein cholesterol (LDL-c), and low high-density lipoprotein
cholesterol (HDL-c) groups were 2.66, 1.82, and 1.17 times higher, respectively, than those of normal TG, LDL-c, and
HDL-c groups. The ORs of HUA among participants with mild and moderate eGFR decline were 1.29 and 2.29 times
those of the normal eGFR group, respectively (P < 0.01). Conclusion: HUA is prevalent in Guangzhou City, southern
China. Treatment to improve renal function and target hyperlipidemia, particularly hypertriglyceridemia, may have
beneficial effects on lowering serum uric acid levels.
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Introduction
The prevalence of hyperuricemia (HUA) has
increased in recent decades. HUA is well established as the most important risk factor for the
onset and development of gout. Numerous
studies have associated HUA with metabolic
syndrome, [1] a risk factor for cardiovascular
diseases, including hypertension, coronary
artery disease, and ischemic heart disease,
[2-5] and identified it as an independent risk
factor for chronic kidney disease (CKD) [6].
Although the pathophysiology of HUA is not fully
understood, accumulation of serum uric acid
(SUA) may be due to increased production or
decreased elimination. Previous studies demonstrated that HUA is closely correlated with

dyslipidemia, hyperglycemia, hypertension, and
low glomerular filtration rate (GFR) [7, 8]. In
addition, the prevalence of HUA is associated
with sex, age, geographic region, and ethnicity.
Wang et al. [9] reported that the prevalence
of HUA was 32.6% in patients with type 2 diabetes mellitus in Guangdong Province, southern China, and that HUA was positively associated with central obesity, hypertension, dyslipidemia, and low GFR. However, reports on the
prevalence of HUA in the general population of
Guangdong Province have been scarce, and the
relationship between HUA and relevant risk factors in this area is not clear. In the current study,
we calculated the prevalence of HUA in the past
5 years in Guangzhou City and analyzed the
associations of this condition with estimated
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glomerular filtration rate (eGFR) and serum lipids, including total cholesterol (TC), triglycerides (TG), low-density lipoprotein cholesterol
(LDL-c), and high-density lipoprotein cholesterol (HDL-c). The discriminatory value of risk factors for the prediction of HUA was also
determined.
Materials and methods
Study population
This retrospective study included adults aged
over 18 years who visited the Third Affiliated
Hospital of Sun Yat-sen University for routine
medical examination and health counseling
between January 2009 and December 2013.
Recruited individuals were Han origin and have
lived in the urban area of Guangzhou City for
more than 1 year. Individuals with suspicious or
known chronic renal diseases, self-reported or
definite diagnosis of gout were excluded.
Totally, 11,501 participants (6229 men, 5272
women) were selected and the study was based
on the analysis of data from examinations of
this general population. The study was approved
by the Ethics Committee of the Third Affiliated
Hospital of Sun Yat-sen University. All patients
provided written informed consent according to
the Declaration of Helsinki.
SUA measurement
SUA levels were measured using a Hitachi 7180
automatic biochemical analyzer (Tokyo, Japan)
and reagents from Roche Diagnostics (Mannheim, Germany). Hyperuricemia was defined as
SUA > 420 μmol/L (7 mg/dL) in men and > 357
μmol/L (6 mg/dL) in women.
Assessment of renal function
Renal function was assessed using eGFRs, calculated using the abbreviated Modification of
Diet in Renal Disease equation [10]: eGFR (mL/
min per 1.73 m2) = 186.3 × serum creatinine -1.154 × age -0.203 × 0.742 (if female). Normal
renal function was defined as eGFR ≥ 90 mL/
min/1.73 m2. CKD was classified as mild (eGFR
= 60-90 mL/min/1.73 m2), moderate (eGFR =
30-59 mL/min/1.73 m2), or severe (eGFR < 30
mL/min/1.73 m2).
Lipid measurement
All procedures were performed following a
10-12-hour overnight fast. Before the fasting
3388

period, all subjects were asked to follow a bland
diet prior to blood testing. Blood was drawn
from the antecubital vein. TC, TG, HDL-c, and
LDL-c levels were measured using a Hitachi
7180 automatic biochemical analyzer. Dyslipidemia was classified according to the 2007
Chinese guidelines for the prevention and treatment of dyslipidemia in adults [11] [TG: normal
(< 1.76 mmol/L), borderline high (1.76-2.26
mmol/L), high (≥ 2.27 mmol/L); TC: normal (<
5.18 mmol/L), borderline high (5.18-6.18
mmol/L), high (≥ 6.19 mmol/L); HDL-c: high (≥
1.55 mmol/L), normal (1.04-1.54 mmol/L), low
(< 1.04 mmol/L); LDL-c: normal (< 3.37
mmol/L), borderline high (3.37-4.13 mmol/L),
high (≥ 4.14 mmol/L)].
Statistical analysis
SPSS statistical software (version 17.0; SPSS
Inc., Chicago, IL, USA) was used for all statistical analyses. Continuous variables are presented as means ± standard deviations and categorical variables are presented as percentages
per group. Comparisons of numerical data
between groups were performed by independent-sample t-tests. Factors that influenced
rates of HUA were screened by univariate analysis, and the chi-squared test was used for the
unordered categorical variable (sex), and the
Kruskal-Wallis test was used for ordinal categorical variables (age; TC, TG, LDL-c, and HDL-c
levels; eGFR). Independent factors (sex; TC, TG,
LDL-c, and HDL-c levels; eGFR) identified potentially affecting HUA in univariate analysis were
examined using multivariate logistic regression
analysis, with calculation of odds ratios (ORs)
and 95% confidence intervals (CIs). Receiver
operating characteristic (ROC) curves were
utilized to assess the ability of TG, LDL-c,
and HDL-c levels and eGFR to predict HUA. P
values < 0.05 were considered statistically
significant.
Results
Baseline characteristics and distribution of
SUA levels
This study included a total of 11,501 participants [6229 (54.16%) men, 5272 (45.84%)
women] with a mean age of 42.99 ± 12.76
(range, 18-96) years. Baseline characteristics
of the study population are shown in Table 1.
SUA levels in all age groups were significantly
Int J Clin Exp Med 2017;10(2):3387-3393
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Table 1. Baseline characteristics of the study
population

Table 3. Univariate analysis of variables associated with hyperuricemia

Characteristic
Age (years)
SUA (μmol/L)
TC (mmol/L)
TG (mmol/L)
LDL-c (mmol/L)
HDL-c (mmol/L)
sCr (μmol/L)
eGFR (mL/min/1.73 m2)

Variable
Age
Sex
TC
TG
LDL-c
HDL-c
eGFR

Mean
42.99
333.61
5.03
1.64
3.01
1.32
74.71
98.07

SD
12.76
101.98
0.99
1.48
0.89
0.33
18.95
21.71

SD, standard deviation; SUA, serum uric acid; TC, total
cholesterol; TG, triglycerides; LDL-c, low-density lipoprotein cholesterol; HDL-c, high-density lipoprotein cholesterol; sCr, serum creatinine; eGFR, estimated glomerular
filtration rate.

χ2/H
7.762b
654.858a
127.962b
727.526b
172.796b
388.549b
87.437b

P
0.101
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

TC, total cholesterol; TG, triglycerides; LDL-c, low-density
lipoprotein cholesterol; HDL-c, high-density lipoprotein
cholesterol; eGFR, estimated glomerular filtration rate. a:
calculated by chi-squared test, b: calculated by KruskalWallis test.

highest in subjects aged < 30 years and lowest
in the 50-59-year age group. In women, the
mean SUA level was highest among participants aged > 60 years (Figure 1), with a gradual increase from the age of 40 years.
Prevalence of HUA

Figure 1. Distribution of serum uric acid (SUA) levels
by age and sex. *P < 0.05.

Table 2. Prevalence of hyperuricemia by age
and sex
Age (years)
< 30
30-39
40-49
50-59
≥ 60

Male
n
%
310 35.11
711 33.60
564 32.96
232 26.76
178 27.30

Female
n
%
52 7.62
108 7.07
122 10.00
180 16.36
167 22.51

Total
n
%
362 23.13
819 22.47
686 23.40
412 20.95
345 24.75

higher in men than in women (P < 0.01), and
the mean SUA level in the total sample was
higher in men than in women (385.5 ± 91.5
μmol/L vs. 271.8 ± 75.5 μmol/L, P < 0.01;
Figure 1). In men, the average SUA level was
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The overall prevalence of HUA was 22.80%;
annual prevalences from 2009 to 2013 were
21.86%, 20.75%, 18.97%, 23.93%, and
32.14%, respectively. HUA prevalence was thus
highest in 2013 and lowest in 2011 in the last
5 years. In general, HUA was more prevalent in
men than in women (32.03% vs. 11.96%, P <
0.01). It was more prevalent among men aged
< 30 years than among those aged 50-59 and
≥ 60 years (P < 0.01), and the prevalence
decreased with increasing age. In contrast,
HUA was less prevalent among women aged
30-39 years than among those in other age
groups, and the prevalence increased significantly with age after 50 years (P < 0.01). HUA
was more prevalent in men than in women in all
age groups (P < 0.05; Table 2).
Risk factors for HUA
In univariate analysis, HUA was significantly
associated with sex, all lipid profiles, and eGFR,
but not age (Table 3). Multivariate analysis
included six variables: sex; TC, TG, LDL-c, and
HDL-c levels; and eGFR. Stepwise logistic
regression screening resulted in the retention
of sex, TG, LDL-c, HDL-c and eGFR in the model.
The OR of HUA in women was 0.39 (95% CI,
0.35-0.43) times that of HUA in men.
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Table 4. Multivariate regression analysis of variables
associated with hyperuricemia
β

OR (95% CI)

P

Sex
Male
1
Female
-0.95 0.39 (0.35-0.43) < 0.05
TC
Normal TC
NS
Borderline high TC
NS
High TC
NS
TG
Normal TG
1
Borderline high TG
0.57 1.77 (1.54-2.02) < 0.001
High TG
0.98 2.66 (2.36-2.99) < 0.001
LDL-c
Normal LDL-c
1
Borderline high LDL-c
0.37 1.45 (1.29-1.62) < 0.001
High LDL-c
0.60 1.82 (1.53-2.10) < 0.001
HDL-c
Normal HDL-c
1
High HDL-c
-0.40 0.67 (0.58-0.77) < 0.001
Low HDL-c
0.158 1.17 (1.04-1.32) 0.008
eGFR
Normal eGFR
1
Mild eGFR decline
0.26 1.29 (1.18-1.42) < 0.001
Moderate eGFR decline 0.83 2.29 (1.65-3.18) < 0.001
Severe eGFR decline
0.95 2.58 (0.93-7.21) 0.069

ROC curve analysis of risk factors associated with HUA
ROC curve analysis demonstrated that
TG, LDL-c, and HDL-c levels and eGFR
were significant predictors of HUA in the
subjects studied (Figure 2). The areas
under the curve (AUCs) for risk factors
were: TG, 0.69 (95% CI, 0.68-0.70); LDLc, 0.59 (95% CI, 0.58-0.60); HDL-c, 0.65
(95% CI, 0.63-0.66), and eGFR, 0.57
(95% CI, 0.56-0.58). The AUC was largest for TG level, suggesting that this variable had the highest discriminatory
value related to HUA. The total discriminatory value of identified risk factors
(TG, LDL-c, and HDL-c levels; eGFR) was
0.73 (95% CI, 0.72-0.74).
Discussion

The prevalence of HUA has increased
recently with improvements in economic
status and lifestyle changes in many cities in China. Liu et al. [12] reported a
total HUA prevalence of 8.40% (9.90%
in men, 7.00% in women), based on a
national cross-sectional survey conducted in 2009 and 2010. Previously reported HUA prevalences have differed
among regions; for example, 17.70% in
Multivariate logistic regression analysis included sex, TC, TG, LDL-c,
HDL-c, and eGFR as variables. OR, odds ratio; CI, confidence interval;
men and 5.20% in women in Inner
TC, total cholesterol; TG, triglycerides; LDL-c, low-density lipoprotein
Mongolia, [13] 14.70% among people of
cholesterol; HDL-c, high-density lipoprotein cholesterol; eGFR, estiHan ethnicity in northwestern China,
mated glomerular filtration rate.
[14] and 18.32-25.30% in coastal
regions of China [15, 16]. We found that
TC level did not significantly affect the prevathe prevalence of HUA in Guangzhou was
lence of HUA. Compared with the normal TG
22.80%, higher than that in inland China. This
group, the ORs of HUA in the borderline high
high prevalence may be related to the high
and high TG groups were nearly two and three
degree of regional economic development in
times higher, respectively (Table 4). Similarly,
Guangdong Province [7]. In addition, most
the ORs of HUA among participants with borstudy participants lived in the coastal urban
derline high and high LDL-c levels were higher
area of Guangzhou City; intakes of purine-rich
than those in the normal LDL-c group (Table 4).
meat and seafood may be responsible for the
In contrast, the OR of HUA was lower in the high
high prevalence of HUA in this population.
HDL-c group than in the normal HDL-c group
The prevalence of HUA in this population was
(Table 4).
particularly high in 2012 and 2013 (23.97%
The ORs of HUA among participants with mild
and 32.14%, respectively). Xiong et al. [17]
and moderate eGFR declines were 1.29 and
reported an HUA prevalence of 12.01% among
2.29 times that of the normal eGFR group,
participants receiving health examinations in
respectively (P < 0.01). Although the OR of HUA
the same hospital (Third Affiliated Hospital,
in the severe eGFR decline group was 2.58
Sun Yat-sen University) in 2002. Thus, the prevtimes that of the normal eGFR group, this differalence of HUA has increased dramatically over
ence was not significant.
the past decade in this area.
3390
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Figure 2. Receiver operating characteristic curves showing the discriminatory powers of risk factors for hyperuricemia. A. Triglyceride (TG) level. B. Low-density lipoprotein cholesterol (LDL-c) level. C. High-density lipoprotein cholesterol (HDL-c) level. D. Estimated glomerular filtration rate (eGFR). E. All risk factors (TG, LDL-c, and HDL-c levels;
eGFR). The cut off value was determined at the point on ROC curve when the value of (sensitivity + specificity -1)
was maximized. Optimal cut off value of TG was 1.45 mmol/L with sensitivity and specificity were 0.63 and 0.65,
respectively. Optimal cut off value of LDL-c was 3.41 mmol/L with sensitivity and specificity were 0.40 and 0.74,
respectively. Optimal cut off value of HDL-c was 1.31 mmol/L with sensitivity and specificity were 0.53 and 0.70,
respectively. Optimal cut off value of eGFR was 93.79 mL/min/1.73 m2 with sensitivity and specificity were 0.56
and 0.54, respectively. Optimal cut off value of all risk factors was 0.23 with sensitivity and specificity were 0.68
and 0.66, respectively. AUC, area under the curve; CI, confidence interval.

In agreement with the established pattern, SUA
levels were higher in men than in women in our
study population. Sex differences were evident
in all age groups, with men showing a higher
prevalence of HUA than women. Previous studies have reported that the prevalence of HUA
increases after the ages of 30 years in men
and 50 years in women in the Chinese population, [18] whereas Qiu and colleagues [7] documented high SUA levels in men aged 25-34
years in northern and northeastern Chinese
provinces. In our sample, the burden of HUA
was concentrated among men aged < 30 years.
We also found that women aged > 50 years
showed a higher prevalence of HUA, and this
increased risk may be related to menopause.
In the current study, we found that TG and
LDL-c levels were positively associated with
HUA. The OR of HUA was nearly three-fold
greater in the high TG group than in the normal
TG group, suggesting that TG was a more sig3391

nificant contributing factor than were other
lipid profiles. Therefore, more attention should
be paid to subjects with hypertriglyceridemia,
as they have an increased risk of HUA development. Similar to other studies, our results
showed that high HDL-c level was negatively
related to the prevalence of HUA. However, TC
level did not contribute significantly to HUA
prevalence. In contrast to our findings, Qiu et al.
[7] reported that an abnormal TC level resulted
in a small increase in the odds of HUA development. However, they also demonstrated that
LDL-c and TG levels contributed to the OR of
HUA prevalence and that TG was the most
significant contributing factor, in accordance
with our results. Geographic and ethnic differences may be responsible for the variability in
findings.
SUA is eliminated mainly through the kidney
and SUA level is closely related to renal function. The prevalence of HUA and gout has been
Int J Clin Exp Med 2017;10(2):3387-3393
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found to be increased in patients with CKD and
reduced eGFR (< 60 mL/min/1.73 m2), independent of other factors [19]. Similarly, we
showed that eGFR < 60 mL/min per 1.73 m2
was associated with an increased OR of HUA,
suggesting that SUA elimination is affected by
eGFR decline in patients with CKD. However,
the OR of HUA in subjects with severe eGFR
decline was not significantly higher than that of
the normal eGFR group. As only 16 participants
were included in the severe eGFR decline
group, the small sample and limited data may
have affected the results. Furthermore, other
research has demonstrated that HUA contributes to eGFR decline as an independent risk
factor [20, 21] and is associated with a shorter
time until the start of dialysis [22]. Thus, the
relationship between HUA and renal function is
complex.
Nevertheless, the significant association between HUA and CKD progression has been well
established, and improvement of HUA by nonpharmacologic or pharmacologic therapies in
patients with CKD is important. Currently, pharmacotherapy with urate-lowering drugs is recommended for asymptomatic HUA with CKD in
patients with SUA levels of 416-535 μmol/L
that are insufficiently controlled through diet
and lifestyle measures for 3-6 months and
those with SUA levels ≥ 535 μmol/L in mainland China. Urate-lowering drugs such as febuxostat may thus be a good choice to reduce SUA
level and prevent further eGFR reduction in
patients with CKD.
ROC curve analysis to identify the discriminatory value of risk factors associated with HUA
showed that TG level is closely related to HUA,
consistent with previous reports [8]. Milionis HJ
[23] reported that fenofibrate administration
was associated with a uric acid-lowering effect.
Thus, lipid lowering therapy for patients with
dyslipidemia, particularly those with hypertriglyceridemia, may have beneficial effects for
lowering SUA. We also found that risk factors
including LDL-c, and HDL-c levels, and eGFR
were significant predictors of HUA and that the
total discriminatory value was high. Given the
high prevalence of HUA in Guangzhou City, clinicians in this area should conduct frequent SUA
screening of subjects with high levels of TG and
LDL-c, low levels of HDL-c, and/or eGFR decline
to ensure the early identification of HUA.
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This study has several limitations. It was retrospective and the prevalence of HUA was not
adjusted. Furthermore, limited clinical data
were collected. We recommend the use of
stratified sampling to calculate the adjusted
prevalence of HUA in Guangzhou City and the
collection of menopausal age data from women
to investigate their relationship to HUA prevalence. Other factors, including alcohol consumption, physical activity, obesity, lifestyle,
fasting glucose level, hypertension, other metabolic abnormalities, and administration of
drugs such as thiazide and loop diuretics,
should be added as covariates to multivariate
logistic regression analyses to further investigate relevant risk factors of HUA.
Conclusions
In the current study, we demonstrated that HUA
is more prevalent in Guangzhou City than in
other inland areas of China. The risk factors for
HUA include male sex, hypertriglyceridemia,
high LDL-c level, low HDL-c level, and eGFR
decline. These findings indicate that treatments
targeting risk factors, such as compromised
renal function and hyperlipidemia, particularly
hypertriglyceridemia, may have beneficial
effects by lowering SUA levels and reducing the
prevalence of HUA and, ultimately, gout.
Acknowledgements
We thank the patients and nurses who participated in this study.
Disclosure of conflict of interest
None.
Address correspondence to: Shang-Ling Zhu and
Dr. Jian-Lin Huang, Division of Rheumatology, Department of Internal Medicine, The Third Affiliated
Hospital, Sun Yat-sen University, Guangzhou
510630, P. R. China; Division of Rheumatology,
Department of Internal Medicine, The Sixth Affiliated Hospital, Sun Yat-sen University, Guangzhou
510655, P. R. China. Tel: +8620 38379771; E-mail:
shangling910@163.com (SLZ); jianlin_h@163.com
(JLH)

References
[1]

Yang T, Chu CH, Bai CH, You SL, Chou YC, Chou
WY, Chien KL, Hwang LC, Su TC, Tseng CH and
Sun CA. Uric acid level as a risk marker for

Int J Clin Exp Med 2017;10(2):3387-3393

Associations of lipid profile and eGFR with HUA
metabolic syndrome: a Chinese cohort study.
Atherosclerosis 2012; 220: 525-531.
[2] Chuang SY, Chen JH, Yeh WT, Wu CC and Pan
WH. Hyperuricemia and increased risk of ischemic heart disease in a large Chinese cohort.
Int J Cardiol 2012; 154: 316-321.
[3] Krishnan E. Interaction of inflammation, hyperuricemia, and the prevalence of hypertension
among adults free of metabolic syndrome:
NHANES 2009-2010. J Am Heart Assoc 2014;
3: e000157.
[4] Resl M, Clodi M, Neuhold S, Kromoser H, Riedl
M, Vila G, Prager R, Pacher R, Strunk G, Luger
A and Hulsmann M. Serum uric acid is related
to cardiovascular events and correlates with
N-terminal pro-B-type natriuretic peptide and
albuminuria in patients with diabetes mellitus.
Diabet Med 2012; 29: 721-725.
[5] Wen CP, David Cheng TY, Chan HT, Tsai MK,
Chung WS, Tsai SP, Wahlqvist ML, Yang YC, Wu
SB, Chiang PH and Wen SF. Is high serum uric
acid a risk marker or a target for treatment?
Examination of its independent effect in a
large cohort with low cardiovascular risk. Am J
Kidney Dis 2010; 56: 273-288.
[6] Obermayr RP, Temml C, Gutjahr G,
Knechtelsdorfer M, Oberbauer R and KlauserBraun R. Elevated uric acid increases the risk
for kidney disease. J Am Soc Nephrol 2008;
19: 2407-2413.
[7] Qiu L, Cheng XQ, Wu J, Liu JT, Xu T, Ding HT,
Liu YH, Ge ZM, Wang YJ, Han HJ, Liu J and
Zhu GJ. Prevalence of hyperuricemia and its
related risk factors in healthy adults from
Northern and Northeastern Chinese provinces.
BMC Public Health 2013; 13: 664.
[8] Xu J, Peng H, Ma Q, Zhou X, Xu W, Huang L, Hu
J and Zhang Y. Associations of non-high density lipoprotein cholesterol and traditional blood
lipid profiles with hyperuricemia among middle-aged and elderly Chinese people: a community-based cross-sectional study. Lipids
Health Dis 2014; 13: 117.
[9] Wang J, Chen RP, Lei L, Song QQ, Zhang RY, Li
YB, Yang C, Lin SD, Chen LS, Wang YL, Zhao F,
Liang GX, Hu BC, Lin JC and Cai DH. Prevalence
and determinants of hyperuricemia in type 2
diabetes mellitus patients with central obesity
in Guangdong Province in China. Asia Pac J
Clin Nutr 2013; 22: 590-598.
[10] Levey AS, Coresh J, Balk E, Kausz AT, Levin A,
Steffes MW, Hogg RJ, Perrone RD, Lau J,
Eknoyan G; National Kidney Foundation.
National Kidney Foundation practice guidelines for chronic kidney disease: evaluation,
classification, and stratification. Ann Intern
Med 2003; 139: 137-147.
[11] Joint Committee for Developing Chinese guidelines on P and Treatment of Dyslipidemia in A.
[Chinese guidelines on prevention and treatment of dyslipidemia in adults]. Zhonghua Xin
Xue Guan Bing Za Zhi 2007; 35: 390-419.

3393

[12] Liu H, Zhang XM, Wang YL and Liu BC.
Prevalence of hyperuricemia among Chinese
adults: a national cross-sectional survey using
multistage, stratified sampling. J Nephrol
2014; 27: 653-658.
[13] You L, Liu A, Wuyun G, Wu H and Wang P.
Prevalence of hyperuricemia and the relationship between serum uric acid and metabolic
syndrome in the Asian Mongolian area. J
Atheroscler Thromb 2014; 21: 355-365.
[14] Cai W, Wu X, Zhang B, Miao L, Sun YP, Zou Y
and Yao H. Serum uric acid levels and non-alcoholic fatty liver disease in Uyghur and Han
ethnic groups in northwestern China. Arq Bras
Endocrinol Metabol 2013; 57: 617-622.
[15] Miao Z, Li C, Chen Y, Zhao S, Wang Y, Wang Z,
Chen X, Xu F, Wang F, Sun R, Hu J, Song W, Yan
S and Wang CY. Dietary and lifestyle changes
associated with high prevalence of hyperuricemia and gout in the Shandong coastal cities of
Eastern China. J Rheumatol 2008; 35: 18591864.
[16] Nan H, Qiao Q, Dong Y, Gao W, Tang B, Qian R
and Tuomilehto J. The prevalence of hyperuricemia in a population of the coastal city of
Qingdao, China. J Rheumatol 2006; 33: 13461350.
[17] Xiong Z, Zhu C, Qian X, Zhu J, Wu Z and Chen
L. Serum uric acid is associated with dietary
and lifestyle factors in elderly women in suburban Guangzhou in Guangdong province of
south China. J Nutr Health Aging 2013; 17: 3034.
[18] B L, T W, Hn Z, Ww Y, Hp Y, Cx L, J Y, Ry J and
Hw N. The prevalence of hyperuricemia in
China: a meta-analysis. BMC Public Health
2011; 11: 832.
[19] Krishnan E. Reduced glomerular function and
prevalence of gout: NHANES 2009-10. PLoS
One 2012; 7: e50046.
[20] Bellomo G, Venanzi S, Verdura C, Saronio P,
Esposito A and Timio M. Association of uric
acid with change in kidney function in healthy
normotensive individuals. Am J Kidney Dis
2010; 56: 264-272.
[21] Kuo CF, Luo SF, See LC, Ko YS, Chen YM,
Hwang JS, Chou IJ, Chang HC, Chen HW and Yu
KH. Hyperuricaemia and accelerated reduction in renal function. Scand J Rheumatol
2011; 40: 116-121.
[22] Nacak H, van Diepen M, de Goeij MC, Rotmans
JI, Dekker FW; PREPARE-2 study group. Uric
acid: association with rate of renal function decline and time until start of dialysis in incident
pre-dialysis patients. BMC Nephrol 2014; 15:
91.
[23] Milionis HJ and Elisaf MS. Management of hypertension and dyslipidaemia in patients presenting with hyperuricaemia: case histories.
Curr Med Res Opin 2000; 16: 164-170.

Int J Clin Exp Med 2017;10(2):3387-3393

