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Objective. To compare efficacy and safety of febuxostat in gouty patients with chronic kidney disease (CKD) stage 3 and stage 
4/5. Methods. Age and sex matched patients with CKD stage 3 and stage 4/5 who were diagnosed with gout were included. The 
dose of febuxostat was increased according to serum uric acid (sUA) level. Adherence, the number of gout attack, the change 
of sUA, the change of estimated glomerular filtration rate (eGFR) and adverse events (AEs) were evaluated for 12 months. 
Results. There were no significant differences in the baseline variables between CKD stage 3 and CKD stage 4/5. Disease dura-
tion was longer and baseline sUA was higher in the CKD stage 4/5. There were no significant differences in the mean sUA at 
the last follow-up, the number of patients who reached the sUA target of 6 mg/dL and the number of gout attack between the 
groups. There were no significant differences in the change of eGFR and decrease of eGFR between the groups. There were 2 
cases of AEs. One patient in CKD stage 3 had maculopapular rash and one patient in CKD stage 4/5 had dizziness. The AEs were 
subsided after febuxostat was stopped. Conclusion. Febuxostat was efficacious and well tolerated in gout patients with CKD 
stage 4/5. (J Rheum Dis 2019;26:118-123)
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INTRODUCTION

Gout is a chronic disease caused by the precipitation of 
monosodium urate crystals in the joints, leading to in-
flammation, pain and joint destruction [1]. Chronic kid-
ney disease (CKD) is responsible for hyperuricemia and is 
one of the major risk factors of gout. A previous study es-
timated the prevalence of CKD in patients with gout to be 
39% [2].
Urate-lowering therapies (ULT) are initiated in chronic 

gout in order to maintain normal serum uric acid (sUA) 
levels and to prevent further attacks [3,4]. The European 
League Against Rheumatism recommended allopurinol 
as the first line ULT and daily dose restrictions in CKD pa-
tients depending on creatinine clearance values [5]. The 
recommended allopurinol dose for patients with CKD 

stage 4/5 is usually too low to reach the therapeutic sUA 
target [6,7]. Febuxostat, a non-purine selective xanthine 
oxidase inhibitor which is predominantly metabolized in 
the liver, can be used for patients with CKD stage 1∼3 
without dose adaptation [8,9]. However, efficacy and 
safety of febuxostat in patients with CKD stage 4/5 have 
not been established due to the lack of evidence in this 
population [5,10]. Although a few studies have inves-
tigated efficacy and safety of febuxostat in severe CKD, 
most of them were retrospective or single arm design 
studies [11-14].
Herein, we performed a prospective observational study 

to compare efficacy and safety of febuxostat in gouty pa-
tients with CKD stage 3 and stage 4/5.
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Figure 1. Flow of the patients through the trial. CKD: chronic 
kidney disease.

MATERIALS AND METHODS

Study design and patients
This prospective observational cohort study was con-

ducted in the rheumatology center of a local tertiary hos-
pital in Korea. Age and sex matched 48 patients with CKD 
stage 3 and 48 patients with CKD stage 4/5 who were di-
agnosed with gout were included [15]. Of the 48 patients 
with CKD stage 4/5, 12 patients were on hemodialysis. 
We excluded patients with chronic liver disease due to 
concerning for hepatotoxicity. This study was approved 
by the regional Institutional Review Board and informed 
consent was obtained from all patients. CKD stage 3 was 
defined as estimated glomerular filtration rate (eGFR) ＜60 
and ≥30 mL/min/1.73 m2 and CKD stage 4/5 was de-
fined as eGFR ＜30 mL/min/1.73 m2 for at least 3 months 
before febuxostat initiation [16]. All patients were ULT 
naïve or allopurinol resistant cases. Total study duration 
was 12 months. Treatment with febuxostat was initiated 
at 40 mg per day and the dose was increased according to 
sUA level. Either low dose colchicine or low dose pre-
dnisolone was prescribed for all patients to prevent acute 
flare during 6 months. All patients except patients on he-
modialysis were prescribed colchicine 0.3 mg per day and 
patients on hemodialysis were prescribed prednisolone 5 
mg per day. Adherence was evaluated during the study 
period. Adherence to febuxostat was assessed by the clin-
ic nurses through pill counts at the scheduled visits to the 
outpatient clinic and non-adherence was defined as tak-
ing less than 80% of the prescribed medication. Non-ad-
herent cases were excluded from the outcome analysis.

Variables
Demographic factors (age and gender), smoking status, 

alcohol drinking status and specific comorbidities 
(hypertension, diabetes mellitus, cardiac disease, history 
of malignancy and diuretics use) were examined. Current 
smoker was defined as a person who reported to smoke 
someday or every day or who reported abstinence from 
cigarettes less than one year. Alcohol drinker was defined 
as a person who reported drinking more than one drink 
per week. Cardiac disease was defined as a major cardiac 
condition including coronary artery disease (angina pec-
toris or myocardial infarction), heart failure, valvular 
heart disease, or any type of symptomatic arrhythmia. 
Moreover, factors associated with gout (disease duration, 
switch from allopurinol and baseline sUA level) and the 
baseline eGFR were also examined. sUA level, eGFR, fre-

quencies of acute gouty attack and adverse events (AEs) 
related to febuxostat were checked at the scheduled visits 
during the 12 months of observation.

Statistical analysis
The means and standard deviations (SD) and percen-

tages were used to describe the clinical characteristics of 
the participants. T-test (or Mann–Whitney U-test) and 
chi-square analysis were used to measure differences be-
tween the groups. Dropout, non-adherent cases and pa-
tients who stopped febuxostat due to AEs were included 
in the baseline but not in the outcome analysis. Variables 
with p-values＜0.05 was considered statistically significant. 
All statistical calculations were performed using IBM 
SPSS version 21 (IBM Co., Armonk, NY, USA).

RESULTS

Age and sex matched 48 patients with CKD stage 3 and 
48 patients with CKD stage 4/5 were included. Eleven pa-
tients from the CKD stage 3 and 13 from CKD stage 4/5 
were either dropout, non-adherent or AEs cases. Among 
48 patients of each group, 37 patients in CKD stage 3 and 
35 patients in CKD stage 4/5 were included in the out-
come analysis. Of the 35 patients with CKD stage 4/5, 9 
patients were on hemodialysis (Figure 1). The baseline 
characteristics of the patients are presented in Table 1. 
The mean age of the patients was 66.9±12.7 and 
67.1±12.6 years, respectively, and the majority of the pa-
tients were male (75.0%). There were no significant dif-
ferences in the demographic factors (age and gender), 
smoking status, alcohol drinking status and specific co-
morbidities between the groups. In gout characteristics, 
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Table 1. Baseline characteristics of the patients

Characteristics CKD 3 (n=48) CKD 4/5 (n=48) p-value

Age (yr)  66.9±12.7  67.1±12.6 0.923 
Gender, male 36 (75.0) 36 (75.0) 1.000 
Smoking, current   2 (4.2)   4 (8.3) 0.677 
Alcohol drinking 12 (25.0) 10 (20.8) 0.809 
Comorbidities
   Hypertension 38 (79.2) 44 (91.7) 0.146 
   Diabetes mellitus 12 (25.0)   4 (8.3) 0.053 
   Cardiac disease 26 (54.2) 18 (37.5) 0.151 
   History of malignancy   6 (12.5)   6 (12.5) 1.000 
   Diuretics use 14 (29.2) 24 (50.0) 0.060 
Aspartate aminotransferase (IU/L)     30±8.4     32±8.2 0.902
Alanine aminotransferase (IU/L)     27±7.2     29±8.0 0.819
Gout characteristics
   Disease duration (mo)  39.5±51.8  84.0±95.4 0.008 
   Switch from allopurinol 12 (25.0)   6 (12.5) 0.190 
   Baseline sUA (mg/dL)    8.9±1.8    9.8±2.7 0.049 
Renal characteristics
   Baseline eGFR (mL/min/1.73 m2)  46.3±9.0  18.3±7.7 0.000 

Values are presented as mean±standard deviation or number (%). CKD: chronic kidney disease, sUA: serum uric acid, eGFR: 
estimated glomerular filtration rate. 

Table 2. Outcomes analysis of the patients

Outcomes CKD 3 (n=37) CKD 4/5 (n=35) p-value

Gout characteristics
   Final dose of febuxostat (mg/dL)  46.5±14.9 42.3±9.4 0.159 
   Number of gout attack    0.9±1.0   0.7±0.8 0.719 
   Final sUA (mg/dL)    4.9±1.3   5.0±2.1 0.942 
   Final sUA ＜6.0 mg/dL 28 (75.7) 28 (80.0) 0.779 
Renal characteristics
   Change of eGFR (mL/min/1.73 m2) −0.6±4.8   0.0±5.8 0.649
   Decrease of eGFR 19 (51.4) 23 (65.7) 0.241
Adverse event   1 (2.6)   1 (2.8) 1.000 

Values are presented as mean±standard deviation or number (%). CKD: chronic kidney disease, sUA: serum uric acid, eGFR: 
estimated glomerular filtration rate. 

disease duration of gout was longer (39.5±51.8 vs. 
84.0±95.4 months, p=0.008) and the baseline sUA was 
higher (8.9±1.8 vs. 9.8±2.7 mg/dL, p=0.049) in the 
CKD stage 4/5 (Table 1).
In the outcome analysis, there were no significant differ-

ences in the mean sUA at the last follow-up (4.9±1.3 vs. 
5.0±2.1 mg/dL), the number of patients who reached the 
sUA target of 6 mg/dL (75.7% vs. 80.0%) and the number 
of gout attack (0.9±1.0 vs. 0.7±0.8) between the groups. 
Moreover, there were no significant differences in the fi-
nal dose of febuxostat (46.5±14.9 vs. 42.3±9.4 mg/dL) 
between the groups. In renal characteristic, there were no 

significant differences in the change of eGFR and de-
crease of eGFR between the groups (Table 2). There were 
2 cases of AEs. A 79 year old female with CKD stage 3 had 
maculopapular rash 2 weeks after the initiation of febuxo-
stat and was subsided after febuxostat was stopped. 
Another 77 year old male patient who was on hemodial-
ysis due to CKD stage 5 had dizziness one month after the 
initiation of febuxostat and was subsided after febuxostat 
was stopped.
After exclusion of patients on hemodialysis, the results 

were also similar (Table 3). There were no significant dif-
ferences in the mean sUA at the last follow-up (4.9±1.3 



Febuxostat in Chronic Kidney Diseases

www.jrd.or.kr 121

Table 3. Outcomes analysis of the patients (after exclusion of patients on hemodialysis)

Outcomes CKD 3 (n=37) CKD 4/5 (n=26) p-value

Gout characteristics
 Final dose of febuxostat (mg/dL)  46.5±14.9  43.1±10.9 0.299 
   Number of gout attack    0.9±1.0    0.6±0.8 0.264 
   Final sUA (mg/dL)    4.9±1.3    4.4±1.5 0.157 
   Final sUA ＜6.0 mg/dL 28 (75.7) 22 (84.6) 0.531 
Renal characteristics
   Change of eGFR (mL/min/1.73 m2) −0.6±4.8 −0.6±6.5 0.988
   Decrease of eGFR 19 (51.4) 16 (61.5) 0.452
Adverse event   1 (2.6)   0 (0.0) 1.000 

Values are presented as mean±standard deviation or number (%). CKD: chronic kidney disease, sUA: serum uric acid, eGFR: 
estimated glomerular filtration rate.

vs. 5.0±2.1 mg/dL), the number of patients who reached 
the sUA target of 6 mg/dL (75.7% vs. 80.0%), the number 
of gout attack (0.9±1.0 vs. 0.7±0.8) and the final dose of 
febuxostat (46.5±14.9 vs. 42.3±9.4 mg/dL) between the 
groups. Moreover, there were no significant differences in 
the change of eGFR and decrease of eGFR between the 
groups.

DISCUSSION

Febuxostat, by its hepatic metabolism, is useful for CKD 
patients, but its use for stage 4/5 CKD patients has not 
been recommended due to lack of data from phase 3 trials 
in this population. Although a few studies have inves-
tigated efficacy and safety of febuxostat in CKD stage 4/5, 
these studies had some limitations [11-14]. Thus, this 
study was conducted to evaluate and compare efficacy 
and safety of febuxostat in gouty patients with CKD stage 
3 and stage 4/5. The study results showed that there were 
no significant differences in the mean sUA at the last fol-
low-up, the number of patients who reached the sUA tar-
get of 6 mg/dL and the number of gout attack between the 
groups. A previous study conducted with 73 gouty pa-
tients with stage 4/5 CKD also reported similar results. 
The mean sUA level at last follow-up was 5.0±2.3 mg/dL 
and 65.1% of the patients reached the sUA target of 6 
mg/dL [11]. Another study conducted with gouty pa-
tients with moderate to severe renal impairment (CKD 
stage 3/4) reported that the proportion of patients with 
sUA level of ＜6.0 mg/dL at month 12 was greater in vari-
ous febuxostat dosage group than in the placebo group 
(45.2%∼68.8% vs. 0%) [17].
In renal characteristic, 51.4% of CKD stage 3 and 65.7% 

of CKD stage 4/5 patients showed decrease of eGFR. 

However, the changes of eGFR were minimal in both 
groups. Thus, there were no significant differences in the 
change of eGFR and decrease of eGFR between the 
groups in our study. The results were also similar after ex-
clusion of patients on hemodialysis. Because of our study 
design and difference of the baseline renal status, no firm 
conclusion can be made about the impact of febuxostat on 
renal function. Thus, we only reported that there were no 
significant differences in the change of eGFR and de-
crease of eGFR between the groups. Febuxostat was sug-
gested to improve renal function by lowering sUA level 
but results are still controversial [17,18]. One study re-
ported that the intake of febuxostat led to slow the decline 
in eGFR in CKD stage 3/4 compared to placebo [18] 
while another study reported that the differences in se-
rum creatinine level and eGFR were not statistically sig-
nificant between febuxostat and placebo group [17]. One 
large scale randomized controlled trial (FEATHER trail) 
is currently underway to resolve this controversial.
In our study, there were only 2 cases of AEs. One patient 

in CKD stage 3 had maculopapular rash and one patient in 
CKD stage 4/5 had dizziness. This difference was not sig-
nificant between the groups (2.6% vs. 2.8%). There were 
no serious AEs. Especially, despite a large number of pa-
tients with cardiac disease in our study (46%), no car-
diovascular event was reported. This result is consistent 
with results of other studies [11,18]. A previous study 
conducted with 73 gouty patients with stage 4/5 CKD re-
ported only a case of limb edema as an adverse event and 
there were no serious AEs [11]. Another study conducted 
with CKD stage 3/4 patients with asymptomatic hyper-
uricemia reported that only 2 patients had mild diarrhea 
[18].
This study has some limitations. First, it was conducted 
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as a single center study with a small sample size and short 
follow-up duration. Especially, the number of patients in 
the trial may have been insufficient to assess safety. Thus, 
the findings need to be corroborated over multi-center 
studies with larger sample sizes and longer follow-up 
durations. Second, 25% of the total patients were ex-
cluded in the outcome analysis because of various reasons 
(dropout, non-adherence or AEs) and this limitation 
weakens the merits of the study design. However, most of 
the exclusion cases were non-adherent patients (70%). A 
previous study conducted with 132 gouty patients in a 
routine clinical setting, adherence (compliance) of ULT 
was 71.2%. This rate was similar in our study [19]. Some 
of previous studies reporting efficacy and safety of ULT in 
CKD was not evaluated the adherence. Without in-
formation about adherence, efficacy may have been un-
derestimated and safety may have been overestimated. In 
our study, adherence to febuxostat was exactly assessed 
by the clinic nurses through pill counts at the scheduled 
visits to the outpatient clinic and non-adherent cases 
were excluded in the outcome analysis. Finally, even 
though we included patients on hemodialysis, sample 
size was too small (12 patients were included and 9 pa-
tients was completed the study). Therefore, it was diffi-
cult to assess detailed information about efficacy and 
safety in patients on hemodialysis. Despite some limi-
tations, this study was conducted with prospective ob-
servational cohort design. This is the strength of our 
study.

CONCLUSION

Our study results showed that febuxostat is efficacious 
and well tolerated in gout patients with CKD stage 4/5 
compared to CKD stage 3.
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