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Abstract
Background: Elevated serum urate levels are associated with renal deterioration of chronic kidney disease (CKD).
Whether urate-lowering treatment with febuxostat can improve renal function or attenuate the decline of the
estimated glomerular �ltration rate (eGFR) is controversial. The current study sought to explore e�cacy and
renal safety of febuxostat in gout patients with CKD and explore factors correlated with target serum urate (sUA).

Methods: The current study was a single-center retrospective study comprising male gout patients with CKD.
sUA, the rate of sUA < 360 µmol/L and renal safety were analyzed in subjects who had been treated with
febuxostat for more than 44 weeks. Factors correlated with target sUA were explored by logistic regression
analysis. 

Results: A total of 87 patients who had been diagnosed with gout and CKD met the inclusion criteria for the
study. Twenty-�ve (28.73%) patients presented with stage 2 CKD, 58 (66.67%) were diagnosed with stage 3 CKD
and 4 (4.60%) were diagnosed with stage 4 CKD. Analysis of sUA level showed a signi�cant reduction at week
44~ (598.22 ± 95.11 µmol/L vs. 429.76 ± 123.45 μmol/L; P < 0.05), and the RAT increased to 34.50%. eGFR level
of all patients was 52.37 ± 11.74 ml/min/1.73cm2 at baseline and 56.51 ± 15.01 ml/min/1.73cm2 at week 44~
(P < 0.05). The �ndings showed improvement of eGFR level in different stages of CKD, mainly in stage 3 CKD
patients (P < 0.05). After strati�cation based on risk factors of hypertension, diabetic mellitus, hyperlipidemia
and the usage of Non-Steroidal Anti-in�ammatory Drugs (NSAIDs), the �ndings showed that eGFR levels of
patients with ≤ 1 risk factors showed signi�cant improvement (P < 0.05). Logistic regression analysis indicated
that baseline sUA level and acute arthritis were correlated with the RAT in gout and CKD patients treated with
febuxostat.

Conclusions: In this retrospective study, febuxostat demonstrated effective and renal safety in gout patients with
CKD. Baseline sUA level and acute arthritis may affect achieving of target sUA.

Introduction
Gout is an in�ammatory joint disease caused by chronic deposition of monosodium urate (MSU) crystals in
joints[1]. Hyperuricemia is a primary stage of gout. Elevated serum urate (sUA) level can cause structure and
function damage of kidney, resulting in nephrolithiasis or kidney injuries[2]. Notably, renal impairment is an
important risk factor for hyperuricemia and it can exacerbate severity of gout by decreasing excretion of sUA[3].

Studies report that patients with moderate-to-severe chronic kidney disease (CKD) or sUA concentratio1n >9
mg/dL have a higher risk of gout progression[4-7].3,43-5 Urate-lowering treatment (ULT) is recommended at early
stages of patients with gout and CKD, which comprises regular management patients and maintaining sUA level
less than 360 μmol/L[8]. Xanthine Oxidase Inhibitors (XOIs) and uricosurics are the main urate-lowering drugs
used in China[9, 10]. Allopurinol is associated with severe hypersensitivity reaction whereas benzbromarone is
contraindicated in patients with a history of nephrolithiasis, thus febuxostat is commonly used in hospitals.
Previous studies report that febuxostat is effective in treatment of gout patients with CKD, however, the effects
on renal function are controversial, mainly under complex clinical conditions[11-14].

Therefore, a retrospective study was conducted to explore e�cacy and the effect of febuxostat on renal function
in gout patients with CKD in clinical practice. The study further explored the clinical factors that affect the rate of
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achieving target sUA (RAT).   

Methods
Study Design

The current study was a single-center retrospective study conducted in Rheumatology Department of the Second
A�liated Hospital of Zhejiang University School of medicine, in Southern China. Patient data were retrieved from
the Electronic Medical Records System (EMRS). The study was approved by the ethics Committee of the Second
A�liated Hospital of Zhejiang University School of medicine (the ethics approval number: 2021-0027). The
requirement for written informed consent was waived owing to the retrospective nature of the study.

Participants

The study comprised patients who were diagnosed with gout and kidney disease in the Rheumatology
Department of the Second A�liated Hospital of Zhejiang University School of medicine. Patients who met the
following criteria were included in the study.

The inclusion criteria included: (i) Male patients, age ≥ 18 and ≤ 80 years old, diagnosed with primary gout and
CKD. (ii) Patients treated with febuxostat continuously for at least 44 weeks. (iii) Baseline sUA ≥ 420 μmol/L and
sCr ≥ 106 μmol/L. The exclusion criteria included: (i) Patients with severe liver injury, with alanine
aminotransferase (ALT)/aspartate aminotransferase (AST) level > 3 times the upper limit of the normal range.
(ii) Patients receiving two kinds of urate-lowering drugs. (iii) Patients without laboratory test results at baseline
and at 44~ weeks. (iv) Patients with acute kidney injury. (v) Cancer patients, patients undergoing renal
transplantation or patients on dialysis prior to the index date.

The index date was de�ned as the date of the �rst febuxostat prescription at the beginning of regular follow-up.
Diagnosis of gout was performed following 2015 American College of Rheumatology/European League Against
Rheumatism (ACR/EULAR) Gout Classi�cation Criteria and the target of sUA for ULT was de�ned as less than
360 μmol/L[15]. Patients with CKD diagnosis and classi�cation of CKD stage was done using the 2012 KDIGO
guidelines[16]. eGFR was determined to assess renal function by Modi�cation of Diet in Renal Disease (MDRD)
Study Equation as shown below:

Male: eGFR (ml/min/1.73m2) = 186 × (sCr/88.402)-1.154 × Age-0.203 

  sCr: serum creatinine (μmol/L).

Data Source

EMRS comprises patients’ general information, diagnosis, prescription, laboratory data and information on
hospital admissions. Data on clinical information, prescription and laboratory results, including age, history of
gout, comorbidities, tophus, concomitant medications as well as sUA, sCr, acute gouty arthritis at baseline and
during the follow-up were retrieved from EMRS. 

Statistical analysis
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Statistical analysis was performed using SPSS, version 22.0, software for Windows. All analyses were two sided
and a P < 0.05 was considered statistically signi�cant. Single-sample Kolmogorov-Smirnov (K-S) test or Shapiro-
Wilk (S-W) test was used to determine normality of data. Continuous variables were presented as mean ±
standard deviation (SD), and discrete variables were expressed as median and quartile intervals. Qualitative
variables were expressed as frequencies (%). One-way ANOVA-Scheffe test was used to compare continuous
variables recorded at both baseline and follow-up examinations. T-test was used for comparison between two
groups. Univariate logistic regression analysis was used to identify any possible associated factors for target
sUA and signi�cantly correlated variables were further analyzed using a multivariate logistic regression model.
All �gures were generated using GraphPad Prism 8.

Results
Participant Characteristics

A total of 644 patients were diagnosed with gout and kidney disease between January 2017 and December
2019. Eighty-seven eligible individuals were included in the �nal analysis after screening based on clinical
information, prescription and laboratory data. A �ow chart of inclusion and exclusion of subjects in the current
study is shown in Fig. 1. Main characteristics of patients are presented in Table 1. Out of the 87 subjects, 25
(28.73%) were diagnosed with stage 2 CKD, 58 (66.67%) with stage 3 CKD and 4 (4.60%) with stage 4 CKD. The
sUA level of stage 4 CKD patients was higher compared with that of stage 2 CKD and stage 3 CKD (P < 0.05).

Level of mean sUA, sCr, eGFR and RAT after ULT with febuxostat

Mean overall sUA levels or at different stages of CKD were signi�cantly decreased after initiation of regular
treatment with febuxostat (P < 0.05; Fig. 2A and D). The �ndings showed that no patient had sUA < 180 μmol/L.
RAT level of overall patients increased up to 34.50%. After classi�cation of CKD by eGFR, the RAT
level signi�cantly �uctuated over time with �nal value of 24.00%, 37.90% and 50.00% for stage 2 CKD, stage 3
CKD, and stage 4 CKD patients, respectively (Fig. 3A). Number of patients who achieved sUA level < 300 μmol/L
were lower compared with that of patients who achieved RAT (Fig.3.B and Table S2 in additional �le 1). 

The mean sCr level was decreased and eGFR level was slightly increased for all subjects after treatment for 44~
weeks (sCr: 138.42 ± 42.77 μmol/L vs. 131.54±44.91 μmol/L, eGFR: 52.37 ± 11.73 ml/min/1.73cm2 vs. 56.51 ±
15.01 ml/min/1.73cm2; P < 0.05) (Fig. 2B and C). sCr and eGFR levels in stage 2 CKD patients were relatively
stable (sCr: 111.72 ± 3.67 μmol/L vs. 110.24 ± 19.43 μmol/L, eGFR: 64.34 ± 3.54 ml/min/1.73cm2 vs. 67.34 ±
12.40 ml/min/1.73cm2; P > 0.05). sCr and eGFR levels in stage 3 CKD were signi�cantly improved within 40
weeks (sCr: 139.51 ± 24.64 μmol/L vs. 122.97 ± 25.05 μmol/L, eGFR: 49.30 ± 8.01 ml/min/1.73cm2 vs. 57.81 ±
11.88 ml/min/1.73cm2; P < 0.05), but were slightly reversed after 44 weeks (sCr: 131.53 ± 28.17 μmol/L, eGFR:
53.84 ± 12.21 ml/min/1.73cm2; P < 0.05). The �ndings showed that renal function in stage 4 CKD patients was
improved but not signi�cantly (sCr: 289.50 ± 66.28 μmol/L vs. 264.75 ± 110.85 μmol/L, eGFR: 22.04 ± 4.79
ml/min/1.73cm2 vs. 27.50 ± 12.66 ml/min/1.73cm2; P > 0.05) (Fig. 2E and F). Details on the data are presented
in additional �le 1 (Table S2). 

Strati�cation analysis of level of mean sUA, sCr and eGFR based on hypertension, diabetic mellitus,
hyperlipidemia and use of NSAIDs
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Hypertension, diabetic mellitus, hyperlipidemia and the use of Non-Steroidal Anti-in�ammatory Drugs (NSAIDs)
affect renal outcomes, thus a strati�cation analysis was performed based on the four risk factors. All subjects
were assigned to four group as follows: group a, subjects without risk factors; group b, subjects with one risk
factor; group c, subjects presenting with two risk factors and group d, subjects presenting with three risk factors.
Analysis showed that there was no subject in the current study with four risk factors. A total of 27 (31.03%), 30
(34.48%), 25 (28.74%) and 5 (5.75%) subjects were assigned to group a, b, c, and d, respectively. Mean sUA, sCr
and eGFR levels for each group are presented in Table 2. sUA levels were signi�cantly reduced in all groups (P <
0.05). eGFR level were improved in all groups, whereas, statistically signi�cant improvement of eGFR level was
only showed in group a and group b (P < 0.05). Effect of different risk factors in group b are presented in
additional �le 1 (Table S1). Hypertension was the primary comorbidity in group b.

Baseline sUA and acute arthritis were correlated with target sUA as shown by multivariate logistic regression
analysis 

Univariate logistic regression analysis of the characteristics was performed to explore key variables which may
affect the target sUA. The �ndings showed that baseline acute arthritis was correlated with target sUA (Table S3
in additional �le 1; P < 0.05). Baseline sUA, eGFR, acute arthritis and body weight were used for the
multivariate logistic regression analysis based on the results from univariate logistic regression analysis. The
�ndings showed that acute arthritis was correlated with target sUA for febuxostat users in the current study, even
after adjusting for confounding factors (Table 3; P < 0.05). Furthermore, baseline sUA was showed to be
correlated with target sUA in multivariate logistic regression model.

Discussion
This study is one of few that conducted to explore the e�cacy and renal safety of febuxostat in gout and
CKD patients. The �ndings showed that febuxostat was effective on sUA reduction for CKD patients and it
appeared to improve renal function in these patients. Moreover, analysis showed that baseline sUA and acute
arthritis were correlated with target sUA in these patients. 

Febuxostat is the �rst-line ULT drug for gout patients recommended by Chinese gout clinical guidelines[9, 10].
The drug is metabolized in the liver and excreted through the urinary system and intestinal tract[17]. Notably, the
dosage for patients with mild to moderate renal insu�ciency does not require adjustment (eGFR ≥
30mL/min/1.73m2). However, the dosage should be carefully chosen for patients with severe renal insu�ciency
(eGFR < 30mL/min/1.73m2)[10, 18, 19]. Randomized controlled trials (RCTs) or cohort studies report that the uric
acid-lowering effect of febuxostat is similar to that of allopurinol or benzbromarone in CKD with
hyperuricemia[20-23]. In addition, it could improve endothelial function and slow eGFR decline[24-27]. The
�ndings of the current study showed a signi�cant effect of febuxostat on sUA reduction and renal function
improvement in gout patients with CKD. 

A ‘‘treat to target (sUA < 360 μmol/L) management strategy” is strongly recommended for all gout patients
receiving ULT[28]. However, urate-lowering effect of febuxostat in gout and CKD patients undergoing the treat-to-
target approach has not been fully explored. In the current study, a �exible dose of febuxostat reduced sUA by
approximately 170 µmol/L and the overall RAT showed an increase during follow-up with maximum of 34.50%
at the end of the study. This level was lower compared with the value reported in previous RCTs whereby the
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dosage of febuxostat was �xed[14, 19]. However, it was similar to values reported in Chinese cohort studies on
treatment of gout using febuxostat 20~80mg/day, whereby RAT varied from 22.5% to 70%[29-32]. Furthermore,
the �ndings from strati�cation analysis based on baseline stage of CKD indicate that sUA level in patients with
different CKD stages reduced by approximately 140~350 µmol/L, and the RAT level was 24%~50%. RAT level for
patients with stage 3 and 4 CKD was higher compared with that of stage 2 CKD. These �ndings are important for
management of gout patients with CKD.

Previous studies report that several factors can affect achieving target sUA in gout patients[33, 34]. Sheer et al
conducted a retrospective cohort study for 365 days and reported that adherence to febuxostat and low baseline
sUA level were signi�cant predictors of achieving target sUA in gout patients treated with febuxostat[34]. A
Chinese primary gout cohort study reported that baseline sUA level and renal function predict outcomes of ULT in
patients receiving low dose of febuxostat (20mg/day)[31]. These studies were performed with gout patients
presenting with normal renal function, and the dosage of febuxostat was low and �xed. Therefore, the �ndings
should be considered carefully in clinical practice. The current study compensated for lack of evidence in gout
and CKD patients on the treat-to-target approach and the �nding showed that baseline sUA and acute arthritis
were correlated with achieving target sUA in gout and CKD patients in clinical practice in multivariate logistic
regression analysis.

Furthermore, a kidney improvement effect of febuxostat was observed in all patients, with signi�cant effects
observed in stage 3 CKD patients. In strati�cation analysis, eGFR level in group a and b was signi�cant
improved. Previous studies on gout and CKD patients with febuxostat are few and the �ndings are controversial.
A placebo-controlled study was conducted on gout patients with moderate-to-severe renal impairment for 12
months and reported no signi�cant changes in renal function[14]. Similar �ndings were reported by a
retrospective study conducted on stage 4/5 CKD patients (eGFR: 21.6 ml/min/1.73m2 vs. 20.5 ml/min/1.73m2)
[13]. A study by Kim reported renal improvement in eGFR <30 ml/min/1.73m2, however, the difference was not
signi�cant (eGFR: 19.84 ml/min/1.73m2 vs. 23.49 ml/min/1.73m2)[11]. Only a previous study reported that XOIs
could help conserve and improve renal function in patients with gout and stage 3 CKD, but the study did not
explore the renal safety of febuxostat separately[12]. Most studies on renal protective effects of febuxostat have
focused on patients with hyperuricemia and CKD or renal transplant recipients[35, 36]. In addition, a meta-
analysis conducted by Sharma et al. reported that signi�cantly higher improvement in eGFR and sCr was
observed in patients treated with febuxostat use for ≥ 1 year, compared with the level observed for <1 year, and
compared with the level for the control group[37]. The current study evaluated eGFR level in gout and CKD
patients under clinical aspects, and conducted a strati�ed analysis of CKD and comorbidities. Although, the
follow-up time of our study was less than 1 year, a signi�cant improvement in renal function was observed.
Improvement of renal function can be attributed to decrease in uric acid level, inhibition of oxidative stress and
reduced signal transduction of renal �brosis induced by febuxostat[38-40].

These �ndings provide clinicians with information for the treatment and guidance of gout patients with CKD.
However, the current study had some limitations. Firstly, the study was a retrospective study thus there is a
potential misjudgment of febuxostat status because febuxostat use was based on prescription data and clinical
information, and actual adherence in these data was not evaluated. Previous evidence showed that gout patients
have the worst drug adherence of all patients with chronic illnesses[41]. This may also be the reason for the
relatively low RAT of this study. Secondly, the study was a single-center study with small population, the number
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of patients in different groups were unequal, and female patients were excluded which may lead to case
selection bias thus affecting the �ndings. Thirdly, there may be insu�cient power as a result of small size, the
OR of sUA was close to 1 and contrary to P value in univariate logistic regression model, thus the �ndings should
be interpreted with caution. Fourthly, our data cannot represent the effect of long-term febuxostat exposure on
the renal function of CKD, because the follow-up time was short and eGFR remained fairly constant over 12
weeks. Fifthly, the use of a serum creatinine-based equation for the calculation of eGFR was less accurate than
that of creatinine- and cystatin C- based equations[42]. Lastly, the study did not include a control group, thus the
effects of other variables, such as the cause of CKD and concomitant medication were not factored in. In spite of
these, the current study was a clinical study and comprised a representative of the population with gout and
CKD. Further studies with a larger population, including multiple centers, longer follow up duration and effective
control of confounding factors should be conducted to further explore the renal effects of ULT after treatment
with febuxostat and the sustained maintenance of target sUA patients with gout and CKD. 

Conclusions
In summary, the �ndings of the current study showed that febuxostat was effective in reducing sUA level and
could improve renal function to some extent in gout patients with CKD. Patients with stage 3 CKD, without
hypertension, diabetic mellitus, hyperlipidemia and usage of NSAIDs showed signi�cant improvement of eGFR
level. Baseline sUA and acute arthritis are associated factors for achieving target sUA. To the best of our
knowledge, this is the �rst study to explore the risk factors of ULT in patients with gout and CKD. The �ndings of
the current study provide information for clinicians to guide gout and CKD patients to achieve target sUA level
with febuxostat treatment.
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Table 1. Baseline characteristics of the subjects 
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  All CKD2 CKD3 CKD4

Total, No. (%) 87 25 (28.73%) 58 (66.67%) 4 (4.60%)

Follow-up time, weeks 51.70 ± 6.02 51.23 ± 4.93 51.80 ± 6.10 53.29 ± 11.58

Age, years 58.30 ± 12.92 51.28 ± 12.69 61.50 ± 11.54# 55.75 ± 18.78

Gout duration, years 8.74 ± 7.81 6.48 ± 5.72 9.46 ± 8.12 11.75 ± 12.61

Family history of gout, No. (%) 6 (6.90%) 0 (0.00%) 4 (6.90%) 2 (50.00%)

Acute arthritis baseline, % 48 (55.20%) 11 (44.00%) 35 (60.30%) 2 (50.00%)

Body Weight, kg 71.22 ± 9.86 75.06 ± 11.52 69.61 ± 8.31# 70.13 ± 15.07

BMI, kg/m2 24.85 ± 3.24 25.74 ± 3.94 24.47 ± 2.77 24.67 ± 4.57

Systolic pressure, mmHg 139.15 ± 21.18 142.56 ± 22.64 139.04 ± 21.08 126.75 ± 15.00

Diastolic pressure, mmHg 81.94 ± 13.92 88.19 ± 19.97 80.09 ± 10.84# 78.25 ± 12.92

Tophus, No. (%) 33 (37.90%) 8 (32.00%) 23 (39.70%) 2 (50.00%)

Comorbid conditions, No. (%)

Hypertension 47 (54.0%) 9 (36.00%) 35 (60.30%) 3 (75.00%)

Diabetic mellitus 10 (11.50%) 2 (8.00%) 8 (13.80%) --

Hyperlipemia 30 (34.50%) 9 (36.00%) 19 (32.80%) 2 (50.00%)

Cardio-cerebrovascular
disease

9 (10.30%) 1 (4.00%) 8 (13.80%) --

Concomitant medication use, No. (%)

Colchicine 26 (29.90%) 5 (20.00%) 20 (34.50%) 1 (25.00%)

NSAIDs 8 (9.20%) 4 (16.00%) 4 (6.90%) --

Glucocorticoid 58 (66.70%) 14 (56.00%) 42 (72.40%) 2 (50.00%)

Previous ULT, No. (%) 

   NO 54 (62.10%) 16 (64.00%) 36 (62.10%) 2 (50.00%)

  Febuxostat 15 (17.20%) 4 (16.00%) 10 (17.20%) 1 (25.00%)

  Allopurinol 14 (16.10%) 4 (16.00%) 9 (15.50%) 1 (25.00%)

  Benzbromarone 4 (4.60%) 1 (4.00%) 3 (5.20%) --

Initial dose of febuxostat, No. (%) 

10~40mg/d 67 (76.90%) 20 (80.00%) 45 (77.60%) 2 (50.00%)

40mg/d 19 (21.80%) 5 (20.00%) 12 (20.70%) 2 (50.00%)

40-80mg/d 1 (1.10%) -- 1 (1.70%) --
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Laboratory data, mean ± SD        

sUA, μmol/L 598.22 ± 95.11 588.56 ± 88.04 593.43 ± 87.70 728.00 ± 165.91#*

eGFR, ml/min/1.73m2 52.37 ± 11.74 64.34 ± 3.54 49.30 ± 8.01# 22.04 ± 4.79#*

  sCr, μmol/L 138.42 ± 42.77 111.72 ± 3.67 139.51 ± 24.64# 289.50 ± 66.28#*

Nephrolithiasis, No. (%)

  NA 9 (10.30%) 3 (12.00%) 6 (10.30%) --

  YES 42 (48.20%) 14 (56.00%) 26 (44.90%) 2 (50.00%)

  NO 36 (41.40%) 8 (32.00%) 26 (44.80%) 2 (50.00%)

Tophus for DECT, No. (%)

  NA 64 (73.60%) 20 (80.00%) 40 (69.00%) 4 (100.00%)

  YES 22 (25.30%) 4 (16.00%) 18 (31.00%) --

  NO 1 (1.10%) 1 (4.00%) -- --

Medical insurance (Yes, %) 60 (69.00%) 17 (68.00%) 41 (70.70%) 2 (50.00%)

Occupation        

   retirement 5 (5.70%) 1 (4.00%) 3 (5.20%) 1 (25.00%)

   staff 23 (26.40%) 9 (36.00%) 12 (20.70%) 2 (50.00%)

   self-employed entrepreneurs 57 (65.50%) 15 (60.00%) 41 (70.70%) 1 (25.00%)

   farmer 2 (2.30%) -- 2 (3.40%) --

Residence        

  Hangzhou  55 (63.20%) 17 (68.00%) 37 (63.80%) 1 (25.00%)

$Zhejiang Province 22 (25.30%) 4 (16.00%) 16 (27.60%) 2 (50.00%)

Outside Zhejiang Province 10 (11.50%) 4 (16.00%) 5 (8.60%) 1 (25.00%)

Abbreviations: BMI, body mass index, calculated as weight in kilograms divided by height in meters squared;
NSAIDs, Nonsteroidal anti-in�ammatory; ULT, urate-lowering treatment; sUA, serum urate; eGFR, estimated
glomerular �ltration rate; sCr, serum creatinine; NA, not applicable; DECT, Dual energy computed tomography.
#P < 0.05, stage 2 CKD vs. stage 3 CKD or stage 2 CKD vs. stage 4 CKD. *P < 0.05, stage 3 CKD vs. stage 4 CKD.

$Zhejiang Province: Patients were from others areas of Zhejiang province besides Hangzhou.

Table 2. Strati�cation analysis of level of mean sUA, sCr and eGFR based on hypertension, diabetic mellitus,
hyperlipidemia and use of NSAIDs

Hypertension, diabetic mellitus, hyperlipidemia and the usage of NSAIDs are the four risk factors. Group a is
de�ned as subjects who had none of four risk factors, group b is de�ned as subjects who had one risk factors,
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  baseline 4 weeks 8 weeks 12~16
weeks

20~28
weeks

32~36
weeks

≥ 44
weeks

Group a (patients without risk factors, n=27)

sUA 596.15 ±
87.83

481.5 ±
103.83*

466.67 ±
119.99*

431.06 ±
126.45*

410.39 ±
81.15*

451.91 ±
80.61*

424.22 ±
109.23*

sCr 132.36 ±
29.88

129.75 ±
30.14

110.33 ±
7.05

115.38 ±
29.46*

122.88 ±
36.82

114.90 ±
28.13*

124.96 ±
30.02*

eGFR 54.57 ±
10.81

56.66 ±
13.24

62.72 ±
3.84

65.07 ±
15.33*

60.81 ±
14.04*

64.02 ±
11.20*

58.80 ±
12.92*

Group b (patients with one risk factor, n=30)

sCr 145.93 ±
58.83

142.73 ±
55.92

134.10 ±
44.56*

132.11 ±
47.65*

135.56 ±
44.55

123.79 ±
37.85*

139.30 ±
64.43

eGFR 50.58 ±
12.71

52.78 ±
14.00

54.78 ±
13.46

55.78 ±
13.34*#

53.64 ±
12.86*

59.02 ±
13.32*

55.11 ±
16.84*

sUA 601.77 ±
107.88

440.53 ±
77.57*

438.62 ±
106.42*

464.59 ±
102.05*

440.54 ±
92.41*

423.42 ±
106.13*

440.33 ±
135.66*

Group c (patients with two risk factors, n=25)

sCr 132.60 ±
31.66

122.77 ±
18.29*

121.38 ±
14.35#

130.41 ±
25.74

122.61 ±
22.36*

121.23 ±
20.35

128.80 ±
31.74

eGFR 53.65 ±
11.20

57.51 ±
11.16*

57.02 ±
9.15

55.01 ±
13.80

57.51 ±
10.65*

58.18 ±
11.63

56.56 ±
15.71

sUA 586.08 ±
89.29

447.67 ±
107.08*

440.88 ±
98.93*

410.69 ±
118.88*

367.67 ±
92.53*

355.08 ±
101.10*#

424.84 ±
134.27*

Group d (patients with three risk factors, n=5)

sCr 155.20 ±
34.30

112.50 ±
20.51

133.50 ±
37.08#

122.33 ±
33.62

133.50 ±
22.96

135.75 ±
21.13

134.20 ±
23.92

eGFR 44.80 ±
11.75

64.76 ±
14.66

54.56 ±
18.66

59.84 ±
18.22

52.97 ±
10.72

51.03 ±
11.82

52.25 ±
12.32

sUA 648.80 ±
88.89

457.00 ±
72.13

439.75 ±
92.69*

457.00 ±
136.12

400.75 ±
82.94

477.00 ±
121.51

420.80 ±
90.38

group c is de�ned as subjects who had two risk factors and group d is de�ned as subjects who had three risk
factors. Data given as mean ± SD. *P < 0.05, before vs. after treatment. #P < 0.05, group b, c or d vs. group a.

Table 3. Clinical factors related to target sUA achieving by multivariate logistic regression
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Factors

           multivariate
logistic regression

      Adjusteda*      Adjustedb*      Adjustedc*

OR, 95%CI P
value

OR, 95%CI P
value

OR, 95%CI P
value

OR, 95%CI P
value

body
weight

0.951(0.899-
1.066)

0.082 0.941(0.884-
1.001)

0.055 0.951(0.898-
1.006)

0.082 0.941(0.886-
0.999)

0.046

baseline
sUA

0.993(0.987-
0.998)

0.013 0.993(0.986-
1.000)

0.038 0.993(0.987-
0.998)

0.013 0.993(0.988-
0.999)

0.027

baseline
eGFR

0.958(0.914-
1.004)

0.076 0.964(0.916-
1.013)

0.049 0.958(0.913-
1.005)

0.076 0.959(0.914-
1.005)

0.082

Acute
arthritis

3.292(1.171-
9.257)

0.024 3.560(1.006-
12.594)

0.049 3.320(1.166-
9.451)

0.025 3.368(1.132-
9.435)

0.029

a*, adjusted the multivariate logistic regression analysis by age, duration of disease, hypertension, diabetic
mellitus, hyperlipidemia, cardio-cerebrovascular disease, the usage of NSAIDs and follow-up time. b*, adjusted
the multivariate logistic regression analysis by tophus. c* adjusted the multivariate logistic regression analysis by
medical insurance, residence and gout �ares after treatment.

Figures

Figure 1
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Flow diagrams of study participants.

Figure 2

level of mean sUA, sCr and eGFR after ULT with febuxostat. A, mean sUA of all subjects. B, mean sCr of all
subjects. C, mean eGFR of all subjects. D, Mean sUA of subjects with different stages of CKD. E, Mean sCr of
subjects with different stages of CKD. F, Mean eGFR of subjects with different stages of CKD. *P 0.05 before vs.
after treatment (Fig 2. A, B, C). *P 0.05  before vs. 44~weeks (Fig 2. D, E, F).
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Figure 3

the percentage of target sUA achieving. A, sUA< 360 µmol/L. B, sUA< 300 µmol/L.
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