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A reduced uric acid excretion may result in hyperurice-
mia in chronic kidney disease (CKD). Hyperuricemia 

has been suggested to trigger the progression to chronic 
kidney failure by inducing vascular smooth muscle cell 
proliferation in afferent arterioles.[1-4] Several studies were 
recently conducted to investigate any potential associa-
tion between serum uric acid levels and the progression 

of CKD. Available data suggest that the treatment of hy-
peruricemia using allopurinol may delay the progression 
of CKD.[5] However, there is limited evidence for the ben-
efit of treatment of hyperuricemia in slowing down the 
progression of CKD. Furthermore, it is not clear whether 
serum uric acid level is an independent indicator of dis-
ease progression.

Objectives: Hyperuricemia is common in CKD patients. This retrospective study aimed to investigate the relationship 
between serum uric acid and the progression of CKD in stage 2 and 3 non-diabetic patients with CKD.
Methods: The study sample included non-diabetic patients with stage 2 and 3 CKD, aged between 30 and 90 years, 
who were on nephrology follow-up for more than a year at our hospital. Serum uric acid levels recorded at presentation 
were considered baseline uric acid levels and annual eGFR, was calculated based on MDRD whereas BUN and blood 
creatinine values measured during patient visits were recorded retrospectively, as annual mean values.
Results: 71 patients were included. Annual reductions in eGFR were significantly higher in male patients (3.8±4.7 ml/
min/1.73 m²) compared to female patients (1.7±2.3 ml/min/1.73 m²) (p<0.032). In a multivariate linear regression analy-
sis, the variables associated with annual reductions in eGFR measurements were baseline serum albumin level, baseline 
eGFR, and annual mean uric acid levels. No statistically significant differences were found between patients with hyper-
uricemia (n: 49) and patients without hyperuricemia (n: 22) in annual eGFR decline (2.9±4.5 vs. 2.0±2.71 ml/min/1.73 
m², respectively; p=0.894) and annual eGFR decline in patients treated with allopurinol was comparable to those in 
patients who were not treated with allopurinol (2.2±2.4 vs. 3.2±4.3 ml/min/1.73 m², p=0.323; respectively).
Conclusion: We couldn’t find any significant association between baseline serum uric acid levels and declines in eGFR. 
This finding reinforces the notion that hyperuricemia may arise from declining eGFR rather than accelerating CKD pro-
gression.
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In this study, we investigated any potential association be-
tween serum uric acid levels and CKD progression in non-
diabetic patients with stage 2 or 3 CKD who were on follow-
up in our nephrology outpatient clinics.

Methods
This study included non-diabetic men and women who 
were on nephrology outpatient follow-up for stage 2 (es-
timated glomerular filtration rate(eGFR) 60-89 ml/min/1.73 
m²) or stage 3 (eGFR 30-59 ml/min/1.73 m²) CKD at the Pen-
dik Teaching Hospital of Marmara University. Patients were 
required not to have an eGFR decline greater than 15 ml/
min/1.73 m² during the last year and were aged from >30 
to <90 years. Data on serum uric acid levels at presenta-
tion were obtained retrospectively from patient files and 
recorded as baseline uric acid levels. Patient’s height and 
body weight, age, body mass index (BMI), blood pressure, 
24-hour urinary protein, albuminuria, blood urea nitrogen 
(BUN), creatinine, sodium, potassium, calcium, phospho-
rus, estimated glomerular filtration rate (eGFR) (calculated 
based on “Modification of Diet in Renal Disease” (MDRD) 
formula), parathormone, hemoglobin, ferritin, hemoglo-
binA1c (HBA1c) levels at presentation were also recorded. 
Furthermore, current or history of smoking, hypertension, 
diabetes, hyperlipidemia, (Low-density lipoprotein>100 
mg/dl), coronary artery disease (CAD) (including medical 
treatment, history of stent placement, prior coronary artery 
bypass), retinopathy (if present) were recorded. Other data 
retrieved from patient files included the use of erythropoi-
etin (EPO) and phosphate-binding agents, allopurinol, an-
giotensin-converting enzyme (ACE) inhibitors, angiotensin 
receptor blockers (ARB), losartan, calcium channel block-
ers, thiazide diuretics and furosemide at the presentation.   
Annual mean blood pressure denoted the mean of blood 
pressure readings obtained during outpatient visits in one 
year. Annual mean serum uric acid level denoted the mean 
of serum uric acid levels measured during outpatient visits 
in one year. eGFR was calculated based on BUN and creati-
nine values (measured with a one-year interval) using  the 
MDRD formula:
Glomerular Filtration Rate = 186 x SerumCr-1.154 x age-0.203 x gender 
coefficient x race coefficient
Albumin and proteinuria values measured at a one-year 
interval were also recorded. The use of ACE inhibitors, 
ARBs, and losartan during the follow-up period was as-
sessed and recorded. Patients remained in the study 
until they were lost to follow-up, they needed to un-
dergo dialysis or until death. Exclusion criteria included 
nephrotic-range proteinuria, a diagnosis of glomerulo-
nephritis, macroscopic hematuria/microscopic hematu-
ria detected in urinary sediment, diabetic nephropathy, 

malignancy, severe renal artery stenosis, chronic inflam-
matory diseases, gout, rapidly progressive renal dysfunc-
tion (an annual eGFR decline rate greater than 15 ml/
min/1.73 m²), active and chronic infections, hepatitis and 
a positive HIV serology result, chronic liver disease, hos-
pitalizations for cardiovascular events, immunosuppres-
sive therapy, and congestive heart failure. The study was 
approved by Marmara University Medical Faculty Ethical 
Committee (09.2013.0137). 
Statistical analyses were performed using SPSS software 
version 22.0, and appropriate significance levels (p<0.05) 
were used to determine statistical significance. Descriptive 
statistics were used to summarize the demographic char-
acteristics and laboratory data of the study population. 
Multivariate linear regression analysis was conducted to 
identify independent predictors of annual decline in eGFR. 
Regression coefficients, p-values, and 95% confidence in-
tervals were estimated for each predictor variable included 
in the model. Comparisons between different groups (e.g., 
males vs. females, patients with hyperuricemia vs. normou-
ricemia, patients with different rates of eGFR decline) were 
performed using appropriate statistical tests such as inde-
pendent t-tests or Mann-Whitney U tests for continuous 
variables and chi-square tests for categorical variables. Cox 
regression analysis, was used to assess the association be-
tween specific variables (e.g., serum uric acid levels, base-
line eGFR) and the risk of experiencing an eGFR decline 
greater than 3 ml/min ml/min/1.73 m² per year. 

Results
Demographic characteristics and laboratory data of 71 
study patients are summarized in Table 1. The mean age 
of patients was 60.6±12.9 years and 40.8% (n=29) of all 
patients were female. The mean BMI, systolic blood pres-
sure and diastolic blood pressure readings at baseline were 
29.4±6.7, 139.8±23.7, and 81.3±11.7, respectively. Base-
line laboratory measurements were as follows (mean±SD): 
BUN, 26.6±9 mg/dl; creatinine 1.52±0.34 mg/dl, GFR 
45.2±11.2 ml/min/1.73 m²; uric acid 7.25±1.98; proteinuria 
534.2±203.7 mg/24 h. Comorbidities included hyperten-
sion (61 patients), hyperlipidemia (60 patients), and coro-
nary artery disease (14 patients). 53 patients were on ACE 
inhibitors and/or ARBs. 8 patients were on losartan. 40 
patients had CKD associated with hypertension or CKD of 
unknown etiology whereas the underlying etiology of CKD 
was a urological disorder in 30 patients and 1 patient had 
chronic interstitial nephritis.

The mean follow-up duration was 17.3±10.1 months 
(range:12-52 months) and the annual mean eGFR decline 
was 2,9±3 (0-14) ml/min/1.73 m². The mean systolic blood 
pressure and the mean diastolic blood pressure were 
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141.3±21.2 mmHg and 80.7±12.1 mmHg, respectively. An-
nual kidney function test results are summarized in Table 2.

Factors associated with annual eGFR decline: 

A correlation analysis was conducted to detect potential 
correlations between annual eGFR decline and BMI, CKD 
etiology, smoking status, systolic blood pressure (SBP), dia-
stolic blood pressure (DBP), BUN, creatinine, sodium (Na), 
potassium (K), baseline GFR, baseline serum uric acid level, 

the mean annual serum uric acid and proteinuria. Only 
male sex, annual mean serum uric acid, baseline eGFR, and 
albumin levels were found to correlate with annual eGFR 
decline (Table 3).

No statistically significant correlations were found between 
annual eGFR decline and smoking status at baseline, CKD 
etiology, the presence of CAD, treatment with ACE inhibi-
tors and/or ARB, losartan, diuretics, and allopurinol. How-
ever, annual eGFR decline was significantly greater in males 
(3.8±4.7 ml/min/1.73 m²) than in females (1.7±2.3 ml/
min/1.73 m²) (p=0.032). In a multivariate linear regression 
analysis only baseline serum albumin, baseline eGFR, and 
the annual mean uric acid correlated with the mean annual 
eGFR decline (Table 4).

In parallel with these findings, the annual mean uric acid 
value was significantly greater in 28 patients with an an-
nual eGFR decline greater than 3 ml/min/1.73 m² (rapidly 
progressive CKD) (7.6±1.6 mg/dl) compared to the an-
nual mean uric acid value in 43 patients who had an an-
nual eGFR decline less than 3 ml/min/1.73 m² (6.6±1.6 mg/
dl) (p=0.012) (Table 5). However, baseline uric acid values 
were similar in both groups. The mean baseline uric acid 
values in patients with rapidly progressive CKD and slowly 
progressive CKD were 7.4±2.1 mg/dl and 7.0±1.8 mg/dl, 
respectively (p=0.419). A Cox regression analysis revealed 
a significant correlation between an eGFR decline greater 
than 3 ml/min/1.73 m² per year and the annual mean uric 
acid value (exp B:1.066, P=0.022 95% CI=1.009-1.125) (Ta-
ble 6).

No statistically significant difference was found between 
49 patients with uricemia (defined as serum uric acid levels 
greater than 7 mg/dl in males and 6 mg/dl in females) at 
the baseline and 22 patients without uricemia in the mean 
annual eGFR decline (2.9±4.5 ml/min vs. 2.0±2.71 ml/min, 
p=0.894) (Table 7). No significant associations were found 
between hyperuricemia and sex, CKD etiology, smoking 
status, hypertension, hyperlipidemia, or CAD.

20 Patients continued to receive allopurinol during the 
follow-up. Baseline serum uric acid levels were significantly 
higher in patients who were on allopurinol (8.6±2.1 mg/dl) 
compared to those who were not on allopurinol (6.7±1.7 
mg/dl) (p=0.0001) and baseline eGFR was significantly 
lower in patients who were on allopurinol (40.8±9.6 ml/
min/1.73 m²) compared to those who were not (46.8±11.3 
ml/min/1.73 m²) (p=0.038) whereas the mean annual eGFR 
decline in patients who were on allopurinol did not differ 
significantly from that in patients who were not on allopu-
rinol (2.2±2.4 ml/min/1.73 m² vs. 3.2±4.3 ml/min/1.73 m², 
respectively, p=0.323).

Table 1. Demographic characteristics and laboratory data

Parameter

Age (mean±SD), years	 60.6±12.9
Female sex, n (%) 	 29 (40.8)
BMI (mean±SD) (kg/m²)	 29.4±6.7
Smoking status (n)
	 Never smoker	 34
	 Past smoker	 32
	 Active smoker	 5
Duration of follow-up (months)	 17.3±10.1
Hypertension at baseline [n (%)]	 61 (85.9)
Hyperlipidemia at baseline [n (%)]	 60 (84.5)
CAD at baseline [n (%)]	 14 (19.7)
Systolic Blood Pressure (mean±SD) (mm/Hg)	 139.8±23.7
Diastolic Blood Pressure (mean±SD) (mm/Hg)	 81.3±11.7
BUN (mean±SD) (mg/dl)	 26.6±9
Creatinine (mean±SD) (mg/dl)	 1.52±0.34
Sodium (mean±SD) (mEq/L)	 140.9±3.6
Potassium (mean±SD) (mEq/L)	 4.67±0.54
Calcium (mean±SD) (mg/dl)	 9.57±0.60
Phosphorus (mean±SD) (mg/dl)	 3.36±0.63
Parathormone (mean±SD) (pg/ml)	 91.6±83.8
Ferritin (mean±SD) (mg/dl)	 143±185.1
Proteinuria (mean±SD) (mg/day)	 203.7±534.2
Uric acid (mean±SD) (mg/dl)	 7.25±1.98
Hemoglobin (mean±SD) (gr/dl)	 13.2±1.74
Albumin (mean±SD) (gr/dl)	 4.45±0.43
GFR (mean±SD) (ml/min/1,73m2)	 45.7±11.2
CKD etiology (n)
	 Hypertension or unknown etiology	 40
	 Urological disorders	 30
	 Chronic interstitial nephritis	 1
Current medications 
	 ACE inhibitors	 19
	 ARBs	 31
	 ACE inhibitor + ARB	 3
	 Losartan	 8
	 Allopurinol	 20
	 Diuretics	 44
	 Furosemide	 8
	 Thiazide	 43
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Discussion
In this study, patients with higher mean serum uric acid 
levels showed a faster decline in the mean eGFR during 
the first year compared to those with lower serum uric acid 
levels. Similarly, significantly higher mean serum uric acid 
levels were detected in CKD  with a rapid decline (>3 ml/
min/1.73 m² ) in eGFR during the first year. However, no 
association was found between baseline uric acid levels 
and the rate of kidney disease progression. Controversial 
results have been reported from studies investigating if 
serum uric acid level is an independent risk factor for the 
progression of chronic kidney disease. Kuo et al. investi-
gated a potential relationship between hyperuricemia and 
the decline in kidney function in 63,785 patients during 
12 years of follow-up.[6] This study included patients who 
had at least two uric acid measurements during 1 year of 
follow-up and a creatinine clearance higher than 60 ml/
min/1.73 m². In this study, a multivariate analysis showed a 
significant association between serum uric acid levels and 
eGFR after adjusting for age, sex, BUN, cholesterol, and fast-
ing blood glucose level (every 1 mg/dl increase in serum 
uric level was associated with a decrease of 1 ml/min/1.73 
m² in eGFR) and annual eGFR decline was found to be sig-
nificantly greater in the hyperuricemia group compared to 
normouricemia group (two times higher in the hyperurice-

mia group — 2.5 ml/ min/1.73 m² — p< 0.001). In the hy-
peruricemia group, 22.6% of patients (n=2684) progressed 
to stage 3 or higher CKD whereas this rate was 10.2% in 
the normouricemia group (n=5280) at the end of the fol-
low-up period. However, the rate of eGFR decline and the 
risk for the rapid e-GFR decline were found to be lower in 
the highest uric acid level group compared to the second-
highest uric acid level group. Furthermore, baseline eGFR 
levels were significantly higher in the hyperuricemia group 
compared to the normouricemia group. Considering these 
two findings from the study, associations between hyper-
uricemia and increased rate of eGFR decline or CKD pro-
gression appear controversial. A study design similar to 
that of epidemiological studies may present a barrier to 
detecting a potential causal relationship between uric acid 
levels and eGFR in this study.[6] As with our study, several 
studies have failed to demonstrate an association between 
uric acid levels and CDK progression. A potential associa-
tion between uric acid levels and CDK progression was in-
vestigated in 840 patients with stage 3 or 4 diseases in the 
“Modification of Diet in Renal Disease (MDRD)” study.[7] The 
uric acid level was not found to be an independent risk fac-
tor for CDK progression in this study at the end of 10 years 
of follow-up. A potential explanation for these conflicting 
results may be the reduced uric acid clearance that results 
in increased uric acid, even in the early stages of CKD.[8] In 
other words, uric acid levels may be a sensitive indicator 
of kidney dysfunction and the use of GFR instead of eGFR 
might exclude a possible association in the MDRD study.[7] 
Another shared feature between our study and this study 
was the exclusion of patients with diabetic nephropathy.

Choncol et al. retrospectively searched the Cardiovascular 
Health Study database to find out if uric acid levels corre-
lated with CDK progression in patients aged 65 years and 

Table 2. Annual kidney function test results 

Parameter	 Baseline	 Year 1	 Year 2	 Year 3	 Year 4

BUN (mg/dl) (mean±SD)	 26.6±9	 25.4±9.9	 23.9±7.2	 27.7±11.3	 39.3±22.2
CREATININE (mg/dl) (mean±SD)	 1.52±0.34	 1.55±0.39	 1.56±0.42	 1.69±0.43	 1.77±0.54
GFR (ml/min/1.73 m²) (mean±SD)	 45.7±11.2	 45.7±12.8	 45.2±14.9	 45.0±12.2	 38.8±13.6

Table 3. Pearson’s Correlation Analyses for annual eGFR decline 

Variation	 Pearson’s coefficient 	 p

Age	 0.136	 0.258
BMI (kg/m²)	 -0.027	 0.823
SBP (mmHg)- Year 1	 -0.131	 0.279
DBP (mmHg)- Year 1	 -0.124	 0.308
BUN (mg/dl) - Baseline	 0.039	 0.749
Creatinine (mg/dl)- Baseline	 -0.103	 0.391
Sodium (mEq/l)	 -0.050	 0.680
Potassium (mEq/l)	 0.103	 0.395
Calcium (mg/dl)	 0.152	 0.210
Uric Acid (mg/dl) - Baseline	 -0.134	 0.264
Uric Acid (mg/dl) - Year 1	 0.238	 0.046
eGFR (ml/min/1.73 m²)- Baseline	 -0.241	 0.044
Albumin (g/dl)- Baseline	 -0.395	 0.001
Proteinuria (mg/day) Baseline	 0.175	 0.168

Table 4. Factors Associated with Annual eGFR Decline in a 
Multivariate Analysis 

Parameter	 Beta	 p	 95% CI

Serum Albumin (g/dl)	 -0.408	 0.0001	 (-5.849) -(-1.825)
GFR (ml/min/1.73 m²) -Baseline	 0.326	 0.004	 0.043-0.217
Uric Acid (mg/dl) - Year 1	 0.267	 0.017	 0.136-1.329
Sex
	 Female	 0.100	 0.439	 (-1.294) -(-2.946)
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over.[9] A linear and strong correlation was detected between 
baseline uric acid levels and kidney dysfunction (eGFR < 60 
ml/ min/1.73 m²). However, no significant correlation was 
found between uric acid levels and kidney disease progres-
sion when eGFR was calculated using the Cockcroft-Gault(C-
G) equation whereas a weak correlation was reported when 
eGFR was calculated using the MDRD formula. The strong 
correlation detected between kidney dysfunction and uric 
acid levels in this study supports the effect of kidney func-
tion on serum uric acid levels rather than a direct effect of 
serum uric acid levels on kidney functioning.

Sturm et al. investigated whether the level of uric acid 
might be a risk factor for disease progression in nondia-
betic patients with CDH.[10] 227 patients aged from 18 to 65 
years were included in this prospective study and followed 
up for 7 years. The endpoint of the study was defined as 
the doubling of serum creatinine or the need for initiat-

ing renal replacement therapy. Those who met the study’s 
endpoint were older patients with higher serum creatinine 
levels, lower baseline eGFR, and higher serum uric acid lev-
els (7.00+/-1.62 vs. 6.63+/-1.59 mg/dl, p=0.14).[10] The use of 
uric acid lowering agents was significantly more prevalent 
in this patient group, although a Cox regression analysis 
failed to show that uric acid was an independent risk factor 
for disease progression (p<0.12, p<0.57). A significant asso-
ciation was found between uric acid levels and disease pro-
gression in an analysis performed after excluding patients 
on uric acid lowering medications (p<0.02) but subsequent 
analysis eliminated such association after the adjustments 
for GFR and proteinuria. 

In summary, in the literature, there are controversial publi-
cations on whether uric acid levels present a risk factor for 
disease progression. Although several observational stud-
ies reported that serum uric acid levels might play a role in 
disease progression,[6,11-13] other observational studies have 
failed to demonstrate a cause-and-effect relationship.[9,10,14] 
Considering publications claiming that uric acid might 
be an independent risk factor for kidney disease progres-
sion,[1,12,13] one may suggest that multiple measurements 
taken over a predefined period could better reflect disease 
progression compared to a single uric acid measurement, 
as the result of a single measurement may be affected by 
simultaneous dietary protein intake or any factor that may 

Table 5. Comparisons between the group of patients with a eGFR decline > 3 ml/min/1.73 m² and the group of patients with a eGFR 
decline ≤3 ml/min/1.73 m² 

Variable	 eGFR decline ≤3 ml/min n=43	 eGFR decline >3 ml/min	 p

Age	 59.1±13.9	 63.1±11.2	 0.208
BMI (kg/m²)	 29.3±7.3	 29.5±5.8	 0.889
SBP (mmHg)- Year 1	 139.9±21.1	 143.6±21.8	 0.48
DBP (mmHg)- Year 1	 80.9±12.7	 80.7±11.5	 0.949
BUN (mg/dl) - Baseline	 26.2±9.2	 27.3±9.1	 0.621
Follow-up duration (months)	 17.8±9.9	 16.4±10.4	 0.095
Creatinine (mg/dl)- Baseline	 1.6±0.3	 1.5±0.3	 0.351
Sodium (mEq/l)	 140.9±3.6	 140.8±3.8	 0.82
Potassium (mEq/l)	 4.6±0.6	 4.8±0.5	 0.175
Calcium (mg/dl)	 9.5±0.6	 9.7±0.6	 0.258
Phosphorus (mg/dl)	 3.4±0.5	 3.4±0.8	 0.954
Parathormone (pg/ml)	 79.3±58.6	 110.4±110.7	 0.168
Hemoglobin (g/dl)	 13.3±1.7	 13.1±1.8	 0.756
Ferritin (ng/ml)	 118.3±150.2	 177.5±225.1	 0.306
Uric Acid (mg/dl) - Baseline	 7.4±2.1	 7.0±1.8	 0.419
Uric Acid (mg/dl) - Year 1	 6.6±1.6	 7.6±1.6	 0.012
GFR (ml/min/1.73 m²)- Baseline	 43.4±11.6	 47.9±10.2	 0.094
Mean annual GFR decline (ml/min/1.73 m²)	 0.4±0.8	 6.8±4.0	 0.0001
Albumin (g/dl)- Baseline	 4.5±0.4	 4.4±0.5	 0.248
Proteinuria (mg/day) Baseline	 214.5±186.1	 462.8±244.4	 0.074

Table 6. Correlations with an eGFR decline >ml/min/1.73 m² based 
on a COX regression analysis  

Parameter	 exp B	 p	 95% Cl per ExpB

Sex	 0.901	 0.883	 0.225 - 3.587
Uric Acid (mg/dl) - Year 1	 1.066	 0.022	 1.009 - 1.125
Proteinuria (mg/day) Baseline	 1.003	 0.058	 1.000 - 1.005
eGFR (ml/min/1.73 m²) -Baseline	 1.474	 0.985	 2.205 - 0.059
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cause temporary changes in eGFR. Negative correlations 
were found between baseline uric acid levels and baseline 
eGFR (Pearson’s correlation coefficient=-0.2811, p=0.018) 
as well as between uric acid levels at Year 1 and eGFR at 
Year 1 (Pearson’s correlation coefficient=-0.261, p=0.028) 
whereas no significant correlation was found between 
baseline uric acid levels and eGFR at Year 1 (Pearson’s corre-
lation coefficient=-0.123, p=0.305) in additional correlation 
analyses that we performed to address this question. These 
data provide support to the assumption that increases in 
uric acid levels mainly result from the decline in eGFR. As-
sociations were found between higher uric acid levels and 
old age, male sex, smoking, higher BMI, increased hyper-
tension prevalence, diabetes, antihypertensive medication, 
and particularly, the use of diuretics, in the same study con-
ducted by Chonchol et al.[9]

As with prior studies, we detected a significant association 
between male sex and rapid progression of kidney disease.
[15] In this study, we have demonstrated a significant asso-
ciation between lower baseline eGFR and eGFR decline per 
year in a multivariate analysis. Similarly, in a meta-analysis 
conducted by Hallan et al., lower baseline eGFR was found 
to be a risk factor for ESRD and mortality, independently 
from other variables.[16]

In our study, another variable that negatively correlated 
with eGFR decline was serum albumin level. Similarly, Chen 
et al. investigated possible associations between the renal 

outcome in CKD and left atrial diameter or serum albumin 
level, in a study with 395 participants.[17] Participants were 
divided into four groups based on median LAD (“left atrial 
diameter”) index and serum albumin levels. A significant 
association was found between albumin levels and the 
LAD index (β= -0.108, p=0.024). 74 patients were started on 
dialysis during the follow-up. Multivariate analysis revealed 
that renal function rapidly deteriorated and initiation of 
dialysis was more common in the group of patients with 
higher LAD index and lower serum albumin levels.

One of the limitations of our study was the retrospective 
design and small study sample (n=71). Furthermore, the 
use of eGFR instead of GFR in staging chronic kidney dis-
ease or measuring renal functioning might affect the re-
sults of our study. 

In conclusion, uric acid was not found to be an indepen-
dent risk factor for disease progression in patients with 
stage 2 or 3 chronic kidney disease in this study and this 
finding suggests that hyperuricemia may result from the 
deterioration of kidney function rather than being a deter-
minant of disease progression.  The effects of uric acid lev-
els on chronic kidney disease may potentially vary based 
on the etiology or stage of the kidney disease. Therefore, 
prospective studies designed considering all these factors 
that may have an impact on serum uric acid levels might 
better reflect a cause-and-effect relationship between uric 
acid levels and kidney disease. 

Table 7. Comparisons between patients with serum uric acid levels > 7 mg/dl (males) or >6 mg/dl (females) and patients with serum uric 
acid levels ≤ 7 mg/dl (males) or ≤6 mg/dl (females)

Parameter	 Patients Baseline uric acid	 Patients Baseline uric acid	 p 
		  levels >6/7 mg/dl (n=49)	 levels ≤6/7 mg/dl (n=22)

Age	 62.6±11.7	 56.3±14.6	 0.055
BMI (kg/m²)	 29.9±7.6	 28.2±3.8	 0.307
SBP (mmHg)	 141.4±22.4	 141.1±19.1	 0.957
DBP (mmHg)	 81.1±13.1	 80.0±10.0	 0.434
BUN (mg/dl) - Baseline	 26.3±10.0	 23.5±9.9	 0.919
Follow-up duration (months)	 17.1±9.8	 17.6±10.9	 0.850
Creatinine (mg/dl)- Baseline	 1.5±0.3	 1.5±0.4	 0.648
Sodium (mEq/l)	 140.0±3.9	 141.3±3.5	 0.177
Potassium (mEq/l)	 4.7±0.5	 4.7±0.7	 0.891
Calcium (mg/dl)	 9.6±0.6	 9.5±0.7	 0.400
Phosphorus (mg/dl)	 3.4±0.7	 3.3±0.5	 0.444
Parathormone (pg/ml)	 88.5±90.6	 99.9±64.1	 0.645
Hemoglobin (g/dl)	 13.1±1.6	 13.5±2.0	 0.454
Ferritin (ng/ml)	 127.5±149.3	 172.0±241.8	 0.460
eGFR (ml/min)- Baseline	 43.5±10.5	 49.0±12.2	 0.058
Albumin (g/dl)	 4.5±0.4	 4.4±0.4	 0.494
Proteinuria (mg/day)	 320±217.2	 261±215.5	 0.695
Mean annual eGFR decline (ml/min)	 2.9±4.5	 2.0±2.71	 0.894
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