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Decreasing serum uric acid levels are associated with
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ABSTRACT
The aim of this study was to investigate the link between changes in a subject’s serum uric acid levels
and the estimated glomerular filtration rate (eGFR)
in Japanese women. We used data for 161 Japanese
women (49.8 ± 11.7 years) with a 1-year follow up.
eGFR was defined by a new equation developed for
Japan. eGFR was negatively correlated with serum
uric acid levels (r = −0.402, p < 0.0001) at baseline.
Subjects were given advice for dietary and lifestyle
improvement. At the 1-year follow up, abdominal
circumference and systolic blood pressure (SBP) were
significantly improved. However, uric acid and eGFR
did not change. The changes in eGFR were negatively
correlated with uric acid (r = −0.475, p < 0.0001). A
decrease in serum uric acid levels was associated with
improving eGFR in Japanese women.
Keywords: Uric Acid; Estimated Glomerular Filtration
Rate (eGFR); Lifestyle Modification; Blood Pressure
(BP)

1. INTRODUCTION
Chronic kidney disease (CKD) has become a serious
problem and is considered as a common disease [1].
About 20% of Japanese population have CKD, which is
defined as kidney damage or a glomerular filtration rate
(GFR) < 60 ml/min/1.73 m2 for at least 3 months regardless of cause [2]. We have also previously showed in a
cross-sectional study that the estimated glomerular filtration rate (eGFR) [3] in men with abdominal obesity and
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in women with hypertension was significantly lower than
that in subjects without these components of metabolic
syndrome [4]. In addition, we also reported that decreasing serum uric acid levels in men was associated with
improving eGFR with lifestyle modification with a 1year follow up [5]. In turn, there are some reports correlated to the association between serum uric acid levels
and CKD in foreign countries [6-11]. However, whether
decreases in serum uric acid levels with lifestyle modification are beneficial for improving eGFR, and what affects this has on eGFR remains to be evaluated in a longitudinal study in Japanese women.
In this study, we investigated the link between changes
in eGFR and changes in serum uric acid levels in Japanese women with a 1-year follow up.

2. SUBJECTS AND METHODS
2.1. Subjects
We used data for 161 Japanese women, aged 49.8 ± 11.7
years, who met the following criteria: 1) received a health
check-up including special health guidance and a follow-up check-up 1-year later; 2) received anthropometric
measurements, fasting blood examination including creatinine, uric acid levels and blood pressure measurements
as part of the annual health check-up; 3) received no
medications for diabetes, hypertension, and/or dyslipidemia; and 4) provided written informed consent (Table
1).
At the first health check-up, all subjects were given
instructions by well-trained medical staff on how to
change their lifestyle as special health guidance. Nutritional instruction was provided with a well-trained
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Table 1. Clinical characteristics and changes in parameters with 1-year follow up.
Baseline
Number of Subjects

Follow up

ｐ

0.2443

161

Age

49.8 ± 11.7

Height (cm)

156.8 ± 5.5

Body weight (kg)

53.5 ± 7.2

53.3 ± 7.3

Body mass index (kg/m2)

21.8 ± 2.9

21.7 ± 3.0

0.3671

Abdominal circumference (cm)

73.7 ± 8.1

77.8 ± 9.2

<0.0001

Systolic blood pressre (mmHg)

119.6 ± 18.6

118.0 ± 16.2

0.0407

Diastolic blood pressure (mmHg)

70.2 ± 11.6

69.6 ± 9.7

0.2869

4.3 ± 0.9

4.3 ± 0.9

0.7923

Cr (mg/dl)

0.63 ± 0.09

0.63 ± 0.09

0.5849

eGFR (ml/min/1.73m2)

79.7 ± 13.7

79.7 ± 14.7

0.9610

Uric acid (mg/dl)

Mean ± SD

nutritionist, who planned a diet for each subject based on
their data and provided simple instructions (i.e. not to eat
too much and to consider balance when they eat). Exercise instruction was also provided by a well-trained physical therapist, who encouraged each subject to increase
their daily amount of steps walked.
Ethical approval for the study was obtained from the
Ethical Committee of Okayama Health Foundation.

2.2. Anthropometric and Body Composition
Measurements
Anthropometric and body compositions were evaluated
based on the following parameters: height, body weight
and abdominal circumference. Body mass index (BMI)
was calculated by weight/[height]2, in kg/m2. Abdominal
circumference was measured at the umbilical level in
standing subjects after normal expiration [12].

2.3. Blood Pressure Measurements at Rest
Resting systolic and diastolic blood pressures were measured indirectly using a mercury sphygmomanometer placed
on the right arm of the seated participant after at least 15
min of rest.

2.4. Blood Sampling and Assays
We measured overnight fasting serum levels of creatinine
(Cr) (enzymatic method) and uric acid. eGFR was calculated using the following equation: eGFR (ml/min/1.73
m2) = 194 × Cr−1.094 × Age−0.287 × 0.793 [3]. Reduced
eGFR was defined as an eGFR < 60 ml/min/1.73 m2. Serum uric acid levels were measured by the Uricase-Peroxidase method. The institutional normal range was 2.5 7.0 mg/dl.

2.5. Statistical Analysis
Data are expressed as means ± standard deviation (SD).
Copyright © 2013 SciRes.

A statistical analysis was performed using a paired t test:
p < 0.05 was considered to be statistically significant.
Pearson’s correlation coefficients were calculated and
used to test the significance of the linear relationship
among continuous variables.

3. RESULTS
The clinical parameters at the baseline and the 1-year
follow up are summarized in Table 1. Abdominal circumference and systolic blood pressure (SBP) were significantly improved with lifestyle modification after one
year. However, serum uric acid levels and Cr did not
change, and eGFR was also did not change. Nine subjects were diagnosed with reduced eGFR at baseline and
ten subjects were diagnosed with reduced eGFR at the
1-year follow up.
In subjects not taking medications, we also investigate
relationship between eGFR and clinical parameters (Table 2). Serum uric acid levels was negatively correlated
with eGFR at baseline (r = −402, p < 0.0001) (Figure 1).
SBP and diastolic BP (DBP) were also weakly and negatively correlated with eGFR.
We further evaluated the relationship between changes
in eGFR and changes in clinical parameters. Changes in
eGFR were negatively correlated with changes in uric
acid levels (r = −0475, p < 0.0001) (Table 3 and Figure
2). However, changes in eGFR were not significantly
correlated with changes in other parameters.
Table 2. Simple correlation analysis between eGFR and clinical parameters at baseline.
Body weight (kg)
Body mass index (kg/m2)
Abdominal circumference (cm)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Uric acid (mg/dl)

r
−0.067
−0.059
−0.081
−0.326
−0.389
−0.402

p
0.4001
0.4538
0.3077
<0.0001
<0.0001
<0.0001
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ml/min/1.73m2

n=161
r=-0.402
p<0.0001
y=-0.602x+105.395
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Figure 1. Simple correlation analysis between eGFR and
serum uric acid levels at baseline.
Table 3. Simple correlation analysis between changes in eGFR
and changes in clinical parameters with 1-year follow up.
r

p

Body weight (kg)

−0.034

0.6717

Body mass index (kg/m2)

−0.046

0.5599

Abdominal circumference (cm)

0.002

0.9832

Systolic blood pressure (mmHg)

−0.001

0.9916

Diastolic blood pressure (mmHg)

−0.052

0.5125

Uric acid (mg/dl)

−0.475

<0.0001

ml/min/1.73m2

n=161
r=-0.475
p<0.0001
y=-7.126x-0.051
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Figure 2. Simple correlation analysis between changes in
eGFR and changes in serum uric acid levels at 1-year
follow up.

4. DISCUSSION
In some literatures [13-15], metabolic syndrome, using
the modified ATP III definition [16], was linked to CKD
in the Japanese. Compared with subjects with 0 or 1
component of metabolic syndrome, subjects with 2, 3
and 4 or more components showed odds ratios of 1.13,
1.90 and 2.79 for CKD [13]. We have also previously reported in a cross-sectional study that eGFR [3] in men
with abdominal obesity and in women with hypertension
Copyright © 2013 SciRes.

was significantly lower than that in subjects without
these components of metabolic syndrome [4]. In addition,
the prevalence of metabolic syndrome was only 3.6% in
Japanese women [17]. In our study, with lifestyle modification after the initial health check-up, abdominal circumference and SBP were significantly improved in
women without medications at the 1-year follow up. Although eGFR and serum uric acid levels were not significantly improved after one year, changes in eGFR
were negatively correlated with changes in serum uric
acid levels. Taken together, reducing serum uric acid
levels such as medications may be useful for improving
eGFR in some Japanese women as noted in Japanese
men of our previous study [5].
Higher serum uric acid levels are closely linked to the
development of renal injury and end-stage renal disease
[6-11]. Yen et al. proved that serum uric acid levels were
associated with eGFR and declined in renal function in
elderly Taiwanese subjects in a longitudinal analysis [6].
In 5546 Southeast Asian pupulation, higher serum uric
acid levels were independently associated with higher
prevalence of CKD in a cross-sectional study [7]. Compared with the lowest quartile of serum uric acid (referent), the multivariable odds ratio for quartiles 2-4, respectively, of CKD were 1.53, 2.16 and 4.67 in Appalachian adults [9]. In the Japanese population, hyperuricemia, hypercholesterolemia and diabetes were risk factors
for CKD in peripheral arterial disease [18]. Iso et al. reported that eGFR was negatively correlated with the
change in serum uric acid [19]. In this study, there was
negative relationship between eGFR and serum uric acid
levels at baseline. In addition, we found that, changes in
serum uric acid levels were correlated with changes in
eGFR in women without medications. However, changes
in other parameters were not linked to changes in eGFR.
Therefore, the clinical impact of serum uric acid levels
on eGFR was founded in Japanese women.
Potential limitations remain in our study. First, the
small sample size in our study makes it difficult to infer
causality between eGFR and serum uric acid levels. In
addition, eGFR and serum uric acid levels were not increased with lifestyle modification after one year. Second, we also could not prove the mechanism of the link
between eGFR and serum uric acid levels. Third, most of
the enrolled women were not diagnosed as CKD at baseline. Therefore, the results in this study may not apply
for patients with CKD. Further ongoing studies using
medications are required in Japanese women.
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