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Association between serum uric acid @
variability and mild eGFR decline in Chinese
adults: a retrospective cohort study

Na Li', Jianrong Wu', Jing Chen', Yajing Cui', Yunjie Teng' and Xiaoping Yang'"

Abstract

Background The present retrospective cohort study focused on evaluating the effects of fluctuations in serum uric
acid (SUA) on a mildly reduced glomerular filtration rate (eGFR) in a population with a normal eGFR in Urumgji, China.

Methods A total of 2,154 normal individuals with a normal eGFR were recruited from 2018 to 2021. This study
included questionnaire surveys, physical measurements, and blood sampling. We deemed the mildly reduced eGFR to
be 60-90 ml-min~'-(1.73 m?)~". The relationship between changes in SUA levels and the eGFR was assessed.

Results (1) During the 3-year follow-up period, 433 individuals (20.10%) presented mildly reduced eGFR. (2) After
stratification by the degree to which uric acid changed into five groups, the group showing the greatest change in
uric acid concentration had significantly lower eGFR values than the other four groups. As the uric acid concentration
(ASUA) increased, the degree of mild eGFR reduction (AeGFR) also increased (P <0.05). When classified into five groups
by the degree of eGFR change (AeGFR), analysis of variance revealed no statistically significant differences between
baseline SUA and follow-up SUA (P> 0.05). Pearson correlation analysis showed a negative correlation between

ASUA and AeGFR (r=-0.211, P<0.01). (3) Multifactorial logistic regression, in which the endpoint event was an eGFR
decreasing to 60 to 90 ml-min~"(1.73 m?)~', revealed that the ASUA was a risk factor that independently predicted a
reduced eGFR (OR=1.347, P<0.001).

Conclusion In people with a normal eGFR in Urumgji, a high SUA level is associated with a mild reduction in the
eGFR.
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Introduction

Chronic kidney disease (CKD) is a globally prevalent
and severe health condition that significantly impacts
human quality of life and health. With increasing popula-
tion aging, the incidence of CKD is gradually increasing,
placing substantial pressure on healthcare systems [1-3].
Hyperuricemia (HUA), hypertension, and type 2 diabe-
tes follow similar epidemiological trends [4-7] and are
subjects of research as possible risk factors related to the
occurrence of the aforementioned diseases. As reported
in numerous studies, uric acid is related to renal function
in CKD patients, and most patients typically seek medi-
cal attention only at the CKD stage. However, there are
only a few reports on whether elevated uric acid levels
are associated with a mild decrease in the eGFR in popu-
lations with normal kidney function, and most of these
studies are cross-sectional. Existing research generally
supports an affirmative viewpoint [8-10]. Previously,
our research group conducted a correlation analysis of
higher serum uric acid (SUA) levels in adults and rap-
idly declining renal function. The study revealed that
increased uric acid levels independently predict the risk
of rapidly declining renal function [11]. However, the role
of uric acid in mildly reducing the eGFR among individu-
als with normal glomerular filtration rates has not been
definitively established. The current study adopted a ret-
rospective cohort design, with a focus on individuals with
normal eGFR. This study analyzed how basic uric acid
levels and alterations in these levels over a 3-year fol-
low-up affected the estimated glomerular filtration rate
(eGFR) to lay a certain theoretical foundation for health
management in CKD individuals who are receiving rou-
tine medical examinations.

Study population and methods

Study population

This study utilized three consecutive years of follow-up
data from the health examination population at the First
Affiliated Hospital of Xinjiang Medical University in
Urumgi, Xinjiang, China, starting in 2018. Patients who
met the following criteria were included: (1) aged>20
years and (2) had resided in Urumgqi for 6 months or lon-
ger. Patients with severe liver or kidney disease, habitual
alcohol consumption, and those receiving medications
for chronic kidney disease and hyperuricemia (e.g., ACE
inhibitors, ARBs, corticosteroids, immunosuppressants,
diuretics, traditional Chinese medicine and compound
preparations for the treatment of chronic kidney dis-
ease, non-steroidal anti-inflammatory drugs (NSAIDs),
colchicine, IL-1 receptor antagonists, uricosuric agents,
and uric acid synthesis inhibitors) were excluded. (2)
Patients with a history of malignant tumors. (3) Patients
whose eGFR are <90 ml-min~(1.73 m?)~! are excluded
[12], as abnormal glomerular filtration rates may affect
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uric acid excretion. On the basis of the above criteria,
we initially included 2,943 cases from the baseline data
of 2018. Patients who died (n=21), were lost to follow-
up (n=763), or had an eGFR<60 ml-min~'.(1.73 m?!
during the 2021 follow-up (n=5) were excluded. The
final study population consisted of 2,154 cases, ranging
in age from 20 to 88 years. The Ethics Committee of the
First Affiliated Hospital of Xinjiang Medical University
approved our study (Ethics Approval No: K202303-08).

Methods

Data extraction

Data from two serial health examinations for the study
subjects, including age, sex, medical history, history of
smoking, alcohol consumption and medication, family
history, height, weight, heart rate, blood pressure, and
other relevant parameters, were collected. Participants
completed standardized epidemiological questionnaires
onsite, addressing general information, relevant medical
history, medication usage, and lifestyle factors (including
smoking or drinking habits). Before initiating this work,
the investigators received training and assessments,
which included height, weight, and systolic and diastolic
blood pressure measurements. The RG2-120 height and
weight scale were used to measure participants’ height
and weight. After the participants sat quietly for at least
5 min, blood pressure measurement was completed with
an electronic blood pressure monitor (GB3053-93) of the
nondominant arm three times every minute to obtain the
mean.

Laboratory examinations

After a fasting period of more than 10 h, blood (5 mL)
was collected from the antecubital vein of each partici-
pant in the morning. This sample was then centrifuged
to obtain the serum. Using an Olympus AU5811 (a fully
automated biochemical analyzer from Olympus Corpo-
ration, Japan) and a Roche C800 automatic biochemical
analyzer, various parameters, including total cholesterol,
triglyceride levels, high- and low-density lipoprotein cho-
lesterol (HDL-C and LDL-C, respectively), fasting blood
glucose, creatinine, uric acid, alanine aminotransferase
(ALT), blood urea nitrogen, and aspartate aminotrans-
ferase (AST), were assessed. All measurements were con-
ducted with participants observing a minimum fasting
period of 10 h.

Diagnostic definitions

Hyperuricemia was defined as SUA levels>7 mg/dL or
26 mg/dL in males and females, respectively [13, 14].
Moreover, we determined the eGFR via the CKD-EPI for-
mula: eGFR=141 X min (serum creatinine/x, 1) aXmax
(serum creatinine/x, 1) —1.209x0.993Age x 1.018 (for
females). Here, k=0.7 and a=-0.329 for females, whereas
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k=0.9 and a=-0.411 for males. “min” indicates minimal
serum creatinine/x or 1, whereas “max” refers to maximal
serum creatinine/k or 1 [15]. A mildly reduced GFR was
defined as an eGFR ranging from 60 to 90 ml-min~'.(1.73
m?)~! [12]. Additionally, we determined the body mass
index (BMI) by dividing weight (kg) by height squared
(m?). Changes in uric acid levels (ASUA) were calcu-
lated by SUA,y,; - SUAy) s and the change in eGFR
(AeGFR) was calculated as eGFRy,;- €GFRyy;5. All sub-
jects were classified into five groups on the basis of the
change in uric acid (ASUA) level: ASUA;| < —-1.00 mg/dL,
ASUA, (-1.00 ~ —0.01) mg/dL, ASUA, (0.00 ~0.99) mg/
dL, ASUA, (1.00~1.99) mg/dL, and ASUA;>2.00 mg/
dL.(AeGFR) level: AeGFR1 < -20.00 ml-min~*-(1.73 m?)7},
eGFR2 (-20.00 ~ -0.01)mlmin~'(1.73 m?)™, AeGFR3
(0.00 ~9.99) ml-min~"-(1.73 m?)~*, AeGFR4 (10.00 ~ 19.99)
ml-min'(1.73 m?)7}, and AeGFR52>20.00 ml-min~*-(1.73
m?)~L

Statistical analysis

SPSS 27.0 was used for data analysis. For descriptive
statistics, continuous variables with a normal distribu-
tion are represented by the meanzstandard deviation,
whereas those with a nonnormal distribution are repre-
sented by the median (1st quartile, 3rd quartile). Non-
parametric tests were employed to analyze data with
a nonnormal distribution. Normally distributed con-
tinuous variables were compared by one-way analysis of
variance (ANOVA) among different groups. Categorical
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variables are represented as frequencies or percentages
and were compared via the chi-square test. Pearson’s cor-
relation analysis and logistic regression models were used
for conducting correlation analyses. P<0.05 indicated a
significant difference.

Results

Demographic characteristics

A total of 2,154 participants, aged 21-88 years, com-
pleted the 3-year follow-up in Urumgi city. The major-
ity of the participants were males, comprising 1,397
cases (64.86%). In 2018, at baseline, the mean participant
age was 41.16%£12.293 years. Among them, hyperuri-
cemia was present in 187 individuals, and at the 3-year
follow-up, 433 individuals (20.10%) experienced a mild
decline in the eGFR. Statistically significant differences
were detected (P<0.05) when sex, age, body mass index
(BMI), systolic blood pressure, diastolic blood pressure,
triglyceride, high-density lipoprotein cholesterol (HDL-
C), low-density lipoprotein cholesterol (LDL-C), ala-
nine transaminase (ALT), aspartate transaminase (AST),
blood urea nitrogen, serum uric acid (SUA), creatinine,
and estimated glomerular filtration rate were compared
between the hyperuricemia group and the normal uric
acid group at baseline (Table 1).

Role of alterations in SUA levels in renal function
The data were classified into 5 groups according to altera-
tions in SUA levels (ASUA), and analysis of variance

Table 1 Clinical information of the baseline and follow-up subjects in the normal uric acid and hyperuricemia groups

Variables 2018 Normal Uric Acid  Normal Uric Acid Group 2018 Hyperuricemia Hyperuricemia
Group (n=1967) After 3 Years of Follow-  Group (n=187) Group After 3
up (n=1952) Years of Follow-
up (n=202)
Female(n) 728 724 29° 33P
Age (year) 40.00(31.00,48.00) 44.36 £12.269 36.00(30.00,43.00)° 4227 +12324°
Body Mass Index (kg/mz) 23.90 £3.584 2393 £3.586 26.52 +3.525°2 2641 £3.500°
Systolic Blood Pressure (mmHg) 11724 £16.915 116.82 £16.421 122.95 £15.294° 12391 £15.442°
Diastolic Blood Pressure (mmHg) 75.25 £11.865 75.03 £11.366 80.37 £11.242° 80.53 +11.080°
Fasting blood glucose (mmol/L) 504 +£1.141 5.06 +1.166 5.07 +0.866 5.09 £0.894
Total Cholesterol (mmol/L) 460(4.03,5.22) 468 +0.909 4.75(4.06,5.57) 494 +0961°
Triglycerides (mmol/L) 1.20(0.84,1.80) 1.18(0.81,1.75) 1.90(1.26,2.84)? 1.94(1.31,2.83)°
High-Density Lipoprotein (mmol/L) 137 +£0.342 1.38 £0.345 1.18 £0.391° 12140312°
Low-Density Lipoprotein (mmol/L) 2.79(2.28,3.31) 2.81 +0.755 2.96(2.40,3.59)° 3.09 +0.768°
Alanine Aminotransferase (U/L) 18.30(12.90,27.50) 18.10(12.90,27.88) 30.50(20.20,48.60)° 28.95(19.20,45.05)°
Aspartate Aminotransferase (U/L) 19.00(15.80,27.50) 19.20(16.20,23.70) 23.00(18.10,30.30)° 22.50(18.10,28.78)°

Blood Urea Nitrogen (mmol/L)

4.60(3.81,5.50)

SUA(mg/dL) 4.71(3.88,5.55)
Creatinine (mmol/L) 66.00(56.96,75.00)
eGFR 113.69 £14.537
Number of Individuals with Mild eGFR 0(0.0%)

Reduction (%)

478 £1.238
4.71(3.925.57)
71.76(63.00,81.44)
106.29 +£17.888
367(84.76%)

5.10(4.30,6.00)*
7.38(7.07,7.76)
76.00(68.00,83.00)°
109.89 +13.898°
0(0.0%)

522 +1.209°
747(7.13,7.91)°
83.23(76.00,92.00)°
99.22 +17.234°
66(15.24%)

Note SUA: serum uric acid; eGFR: estimated glomerular filtration rate; Comparison with the 2018 normal uric acid group ?P<0.05; Comparison with the 3-year follow-

up data of the normal uric acid group, ®P<0.05
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Table 2 Comparison of alterations in SUA levels with eGFR
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ASUA N eGFRy celine2018 €GFR¢ojiow-up2021 AeGFR Number of Individuals with Mild eGFR Reduction (%)
<-1.00 235 112.84 +15.922 109.78 +18.940 -3.05 +15.996 36(15.3%)

-1.00-0.01 702 11238 +£13.988 106.79 +17.625° -5.59 +15.895° 121(17.2%)

0.00-0.99 967 113.56 +£14.524 104.89 +17.548° -8.68 +14.505%° 205(21.29%)%

1.00-1.99 206 114.35 +14.801 102.39 +18.577° -13.96 £15.994%°  56(27.1%)°

>2.00 44 11349 +11.922 96.56 +16.644%°<¢ -16.93 +18.948%¢ 15(34.19%)°5

Note SUA: serum uric acid; eGFR: estimated glomerular filtration rate; vs. <-1. 00, 2P<0. 05; vs. — 1. 00-0. 01, ®P<0. 05; vs. 0. 00-0. 99, P<0. 05; vs. 1. 00-1. 99, 4P<0. 05,

ASUA represents SUA,y,,-SUA,,5, AeGFR represents eGFR,q,,-€GFRyyg

Table 3 Comparison of eGFR changes with baseline uric acid, follow-up uric acid, and the number of individuals with mild eGFR

reduction

AeGFR N SUAseline2018 SUA oliow-up2021 Number of Individuals with Mild eGFR Reduction (%)
<-20.00 452 518+1.217 521+£1.262 234(54.0%)

-20.00-0.01 443 4.98+1.266 506+1.276 126(29.1%)a

0.00-9.99 646 489+1314 494+1317 73(16.9%)ab

10.00-19.99 525 500+1.310 4.98+1.368 0(0.0%)abc

>20.00 88 4.98+1.350 501+£1.392 0(0.0%)abc

Note SUA: Serum Uric Acid; eGFR: Estimated Glomerular Filtration Rate; vs.<Table 3 Comparison of Changes in Serum Uric Acid and eGFR <-20.00,2P<0. 05; vs. -20.00—
0.01,°P<0. 05; vs0.00-9.99,°P<0. 05; vs. 1. 00~1. 99,9P<0. 05, ASUATISUA 051-SUA 15, AeGFRAIEGFR 5591-€GFRy15

revealed that the eGFR at baseline was not significantly
different (P>0.05). However, three years later, the group
with the largest change in ASUA presented significantly
lower eGFR values than did the other four groups. Addi-
tionally, eGFR values were significantly different among
the ASUA,, ASUA;, and ASUA, groups (P<0.05). Fur-
ther analysis of the correlation between ASUA (change in
serum uric acid) and the degree of eGFR decline (AeGFR)
revealed that with increasing ASUA, AeGFR also
increased gradually. The extent of change in the ASUA,
ASUA,, and ASUA; groups markedly increased relative
to that in the ASUA,; and ASUA, groups (P<0.05). The
chi-square test results indicated a noteworthy increase
in the rate of mild eGFR decrease in the ASUA; group
compared with the first three groups (P<0.05, Table 2).
The participants were divided into five groups based on
the degree of eGFR change (AeGFR), and variance analy-
sis revealed no statistically significant differences in SUA
levels between baseline and follow-up (P>0.05). Further
analysis of the relationship between AeGFR and the num-
ber of individuals with mild eGFR reduction using a chi-
square test showed that as AeGFR gradually decreased,
the number of individuals with mild eGFR reduction
significantly increased (P<0.05, Table 3). The correla-
tion between ASUA and AeGFR was analyzed using the
Pearson correlation method. The results showed a nega-
tive correlation between ASUA and AeGER (r = -0.211,
P<0.01, Fig. 1).

Logistic regression analysis of mild eGFR decline

When the eGER decreased to 60-90 ml-min~-(1.73 m?)~!
as an endpoint, we initially conducted univariate logis-
tic regression to examine the relationships of influenc-
ing factors with a mild decrease in the eGFR. Additional

adjustments were performed for age, sex, systolic blood
pressure, diastolic blood pressure, body mass index, total
cholesterol, triglycerides, HDL-C, LDL-C, fasting blood
glucose, urea nitrogen, and baseline uric acid levels. Our
results, even after these adjustments, continued to indi-
cate that ASUA was a risk factor independently predict-
ing mild eGFR decline (odds ratio [OR]=1.347, P<0.001)
(Table 4).

Discussion

Elevated blood uric acid levels are related to abnormal
uric acid metabolism and reduced renal excretion. Uric
acid crystal deposition can result in chronic inflammation
in the renal arterioles and interstitial areas. Moreover,
uric acid can induce microvascular damage in the affer-
ent arterioles of the glomerulus, thus promoting CKD
occurrence. A study conducted in Japan involving 48,177
adults tracked over a span of 7 years suggested that the
risk of end-stage kidney disease significantly increased.
The risk in men with SUA levels>7.0 mg/dL increased
by 4-fold, whereas that in women with levels surpass-
ing 6.0 mg/dL increased by 9-fold [16]. In a U.S. study
involving individuals aged 65 years or older, when age,
sex, baseline creatinine level, metabolic syndrome status,
and diuretic use were adjusted, each 1 mg/dL increase in
blood uric acid was related to an increase in kidney dis-
ease risk of 71% and a decrease in renal function risk of
14% (GER decrease of 3 ml'min'-(1.73 m?)™) [17]. This
study employed the CKD-EPI formula for determin-
ing the GFR [15]. In routine health assessments, kidney
function indicators often rely on creatinine and uric
acid levels, and the eGFR is rarely estimated for a more
comprehensive evaluation of kidney function. Dynamic
changes in kidney function were not considered. In this
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R?=0.045,P <0.01
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Fig. 1 Scatter plot of the correlation analysis of ASUA with AeGFR. Note: SUA: Serum uric acid; eGFR: Estimated glomerular filtration rate; ASUA represents

SUA021-SUA 15 AeGFR represents eGFR,g,-€GFRy 4

Table 4 Multifactorial logistic regression for eGFR decrease

variables Univariate Regression

Multivariate Regression

Wald x? P OR (95% Cl) Wald x? P OR (95% Cl)
Systolic Blood Pressure (mmHg) 26.221 <0.001 1.016(0.010~1.022)
Systolic Blood Pressure (mmHg) 24487 <0.001 1.331(1.189~1.4971)
Triglycerides (mmol/L) 14.201 <0.001 79(1.084 ~1 283)
High-Density Lipoprotein (mmol/L) 10.809 0.001 0. 592(0 531 14)
Low-Density Lipoprotein (mmol/L) 20.541 <0.001 1.467(1.281~1 681)
ASUA (mg/dL) 19.475 <0.001 1.301(1.159~ 1.468) 23.190 <0.001 1.347(1.193~1.522)

Note ASUA is defined as SUA,q,; - SUA 5. No factors were adjusted for in the univariate regression, whereas age, sex, systolic blood pressure, diastolic blood pressure,
BM], total cholesterol, triglycerides, HDL-C, fasting blood glucose, urea nitrogen, and baseline uric acid values were adjusted for in the multivariate regression

study, 433 individuals (20.10%) were identified as hav-
ing experienced a mild decrease in eGFR. This highlights
that regular screening and continuous assessment of the
GER are important, particularly for individuals undergo-
ing routine health check-ups. The relationship between
uric acid and kidney disease is well-established. In indi-
viduals with normal estimated glomerular filtration rate
(eGFR), investigating the association between uric acid

fluctuations and mild eGFR decline is critical for under-
standing potential early markers of renal dysfunction.
The present work involved a 3-year follow-up of the
mentioned population, and a comparison of clinical data
before and after the follow-up showed that with increas-
ing age, the glomerular filtration rate (GFR) decreased.
When the subjects were divided on the basis of their
baseline blood uric acid level, the urea nitrogen and
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creatinine levels tended to increase as the uric acid level
increased, whereas the eGFR tended to decrease. Several
studies have indicated a correlation between SUA levels
and the occurrence of reduced GFR and renal dysfunc-
tion [18-20]. Our previous research also revealed that
SUA levels are related to a rapid decline in renal func-
tion, which aligns with the conclusions drawn from our
current study. A limitation of these studies is that renal
function was assessed during follow-up solely on the
basis of basic uric acid levels. Analyzing the correlation
between baseline uric acid levels and renal function alone
may overlook the actual fluctuations in uric acid levels
and their impact on kidney function. Hence, this study
employed the extent of uric acid change, defined as the
difference between follow-up and baseline SUA, and the
degree of glomerular filtration rate decline, represented
by the difference between baseline and follow-up eGFR,
to conduct a more detailed investigation into the impact
of uric acid fluctuations on mild eGFR reduction. The
degree of change in uric acid content can be divided into
five groups. Our results indicated that at baseline, the
GER was not significantly different across diverse groups.
However, at follow-up, the group with the highest degree
of uric acid change (>2.00 mg/dL) not only experienced a
significant decrease in the glomerular filtration rate but
also presented a markedly increased incidence of mild
eGFR reduction compared with the other groups. More-
over, within the groups with uric acid changes within
0.00-0.99 mg/dL and 1.00-1.99 mg/dL, in comparison
with the group with negative uric acid changes, there was
a notable elevation in the degree of glomerular filtration
rate decline and the occurrence of mild eGFR reduction.
This study further categorized eGFR changes into five
groups. The results indicated that the differences in SUA
levels between baseline and follow-up were not statisti-
cally significant across the groups (P>0.05). However,
since this study did not examine changes in prescriptions
during the observation period, we cannot rule out the
possibility of using antihyperuricemic medications dur-
ing the study. A decrease in the follow-up eGER to within
60-90 ml-min~.(1.73 m?~! was used as the endpoint
event, and after adjusting for other potential confounding
factors, including age, sex, blood pressure, BMI, lipid lev-
els, and blood glucose, the degree of change in uric acid
remained a risk factor independently predicting mild
eGFR reduction (OR value 1.347, P<0.001). Our results
underscore that the extent of uric acid changes should be
considered when assessing and managing kidney health,
especially for individuals undergoing health examina-
tions. Elevated uric acid levels can increase monocyte
chemoattractant protein-1 expression, initiating an
inflammatory response, which represents a fundamen-
tal mechanism leading to renal damage [21]. Addition-
ally, increased uric acid levels can decrease the quantity
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of E-cadherin and promote the expression of a-smooth
muscle actin, inducing epithelial-mesenchymal transi-
tion within the renal tubular epithelium and resulting
in harm to the renal tubules [5, 22, 23]. A reduction in
blood uric acid levels can mitigate oxidative stress while
reducing renin-angiotensin-aldosterone system activa-
tion, consequently mitigating kidney damage [14, 24, 25].
Hyperuricemia can impair endothelial function in the
kidneys through dual effects involving the upregulation
of transforming growth factor-pf1 via the Janus kinase/
signal transducer and activator of transcription 3 path-
ways and a reduction in nitric oxide [5, 26]. Elevated uric
acid levels can also lead to insulin resistance, alterations
in adipokine secretion, and hypoadiponectinemia, which
increase renal uric acid reabsorption. Microvascular dys-
function can further reduce uric acid excretion, exacer-
bating hyperuricemia [4, 27]. This goal can be achieved
through the use of urate-lowering agents, which not only
lower uric acid levels but also reduce the production of
inflammatory factors and improve endothelial function,
strengthening the protective effects on the kidneys [28,
29]. Importantly, however, this study did not consider the
influence of urate-lowering medications.

The relationship between hyperuricemia and a decrease
in the GFR is indeed complex, and the ability of the cur-
rent study, which is retrospective in nature, to elucidate
the underlying mechanisms is limited. The limitations
of this study primarily manifest in two aspects. First, the
assessment of uric acid changes relies on the difference
between two time points over 3 years. This method may
not fully capture the actual fluctuations in uric acid levels
and their potential impact on accurately evaluating renal
function. The current study only reflects data fluctuations
without fully portraying the true extent of uric acid and
renal function fluctuations. Second, the study utilized the
eGFR as a renal function indicator rather than the more
precise inulin clearance rate. Nevertheless, given that
the study aimed to investigate longitudinal alterations
in uric acid with eGFR, the use of the eGFR formula is
unlikely to significantly affect the overall results. How-
ever, owing to these limitations, the findings of this study
cannot be generalized to establish a conclusive relation-
ship between blood uric acid levels and the GFR for all
participants. However, further prospective cohort studies
should be conducted to shed more light on the intricate
relationships among these factors.

In conclusion, baseline blood uric acid levels alone can-
not be used to determine renal function. Findings from
our study suggest that, among individuals with normal
baseline glomerular filtration rates, a slight elevation in
blood uric acid levels is related to a minor decrease in the
eGFR. Additionally, the degree of uric acid elevation cor-
relates with the extent of the decrease in the eGFR. This
underscores the importance of identifying and screening
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for early risk factors for mild eGFR decline and determin-
ing the appropriate timing and interventions, especially
in terms of lifestyle modifications. Diligent monitoring of
alterations in uric acid and the glomerular filtration rate
during regular health assessments can offer early indica-
tions of chronic kidney disease, potentially lowering the
occurrence of mild eGFR decline and chronic kidney
disease.
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