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ABSTRACT 
Febuxostat is a novel, potent, non-purine selective xanthine oxidase inhibitor which got approved for marketing in the year late 
2009 by Central Drugs Standard Control Organization (CDSCO), India.  Systematic search of trials/studies from PubMed and 
Cochrane database lead to 11 trials which demonstrated its superior ability to lower and maintain serum urate levels below 6 mg/dl 
compared with conventionally used doses of allopurinol for gout. Almost 45% of studies were of high quality according to Jadad 
score which proves the studies to be more authentic and reliable. The most common adverse reactions reported were abnormal 
liver function tests, headache, and gastrointestinal symptoms which were usually mild and transient. However, hepatotoxicity 
becomes a limitation in the use of febuxostat. Febuxostat seems to be a promising alternative for prescribing in primary care patients 
who are intolerant to allopurinol or to whom allopurinol is contraindicated but it should be associated with further long term 
surveillance for its safety and efficacy. 
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1. INTRODUCTION 

Gout is an increasingly common disorder [1-3] 

characterized by hyperuricemia (serum urate concentration 
(sUA) exceeding 6.8 mg/dL, the limit of urate solubility) and 
by acute and chronic consequences of urate crystal deposition: 
episodic gout flares, deforming gouty arthropathy, tophi, and 
urolithiasis [4]. Gout affects about 2% of men (>30 years) and 
women (>50 years) and accounts for about 3.9 million annual 
physician visits, with more than two-thirds occurring at the 
primary care practitioner's office [5, 6]. Long-term 
management of recurrent or progressive gout focuses on urate-
lowering therapy (ULT) aimed at maintaining sUA in a sub-
saturating range, often chosen as <6.0 mg/dL [7-10]. 
 

The most frequently used pharmacologic urate lowering 
strategies involve reducing urate production with a xanthine 
oxidase inhibitor and enhancing urinary excretion of uric acid 
with a uricosuric agent. Urate-lowering agents are limited, 
however, in number, availability, and effectiveness [11]. 
Allopurinol, a xanthine oxidase inhibitor, is the most 
commonly prescribed of these agents. The average dose is 300 
mg per day, although dosing recommendations range from 100 
to 800 mg per day, titrated to serum urate and creatinine 
clearance. The side effects of allopurinol, although uncommon, 

may be severe or life-threatening and occur more often in 
patients with renal insufficiency. Long-term management of 
chronic gout often requires urate-lowering therapy that 
includes xanthine oxidase (XO) inhibitors, uricosuric agents, 
and recombinant urate oxidases. XO inhibitors decrease the 
production of UA, whereas uricosuric agents and recombinant 
urate oxidases increase the elimination rate of UA [12-15].  

 

Febuxostat(2-[3-cyano-4-isobutoxyphenyl]-4-methylthia- 
zole-5-carboxylic acid) is an orally administered, novel, 
potent, non-purine, selective inhibitor of XO that has activity 
against both the oxidized and reduced forms of XO [16, 17]. 

Absorption of febuxostat is rapid (tmax of approximately 1 h), 
and Cmax and AUC exhibit dose proportionality over the dose 
range of 10 to 120 mg. Febuxostat is highly bound (>99%) to 
plasma proteins [18] and undergoes extensive phase 1 and 
phase 2 metabolism to its acyl-glucuronide metabolite and to 
hydroxylated metabolites. Less than 5% of the dose is excreted 
unchanged in urine [19]. Short-term pharmacokinetic studies 
performed in non-gouty subjects with impaired renal function 
suggest that febuxostat dose adjustment may not be required in 
these patients [20, 21]. Allopurinol had been the mainstay of 
urate-lowering therapy for about 40 years until febuxostat was 
approved in 2009 for treatment of chronic hyperuricemia in 
conditions where urate depression has already occurred 
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(including a history, or presence of tophus and/or gouty 
arthritis) [22]. This article aims to critically review the clinical 
trial data, safety profile and the role of febuxostat for the 
management of hyperuricemia and gout. 
 

2. MATERIAL AND METHODS 
 

2.1. Search Strategy 
 

Pertinent studies were searched in PubMed (updated 
January 2012) by two of the investigator using the term 
“Febuxostat” by initiating limits to only randomized controlled 
trials, controlled clinical trials, comparative study, clinical trial 
(Phase I-IV), practice guidelines in humans for full texts and 
abstracts. The search strategy was developed according to 
Biondi-Zoccai [23, 24]. The language restriction was enforced 
to English and the search strategy was set to an end on month 
of January 2012.  
 

The Cochrane Controlled Trial Register (Cochrane 
Library) without language restriction was searched using term 
“Febuxostat” and advanced search was carried out through the 
entire Cochrane library. 
 

2.2. Inclusion criteria 
 

All randomized trials, comparative studies, controlled clinical 
trials with free full texts and abstracts that evaluated febuxostat 
in management of gout were potentially eligible for systematic 
review. Studies or trials were included if all participants were 
greater than 18 years of age and the drug was given in 
comparison with allopurinol, placebo or no treatment. Studies 
showing pharmacokinetic interactions and dose escalation of 
febuxostat were also included in this review. The enrolled 
patients were required to meet the American College of 
Rheumatology preliminary criteria for the classification of the 
acute arthritis of primary gout [25]. The primary outcome 

measure for assessment was proportion of reduction of sUA 
levels and gout flares at the predefined dosages of febuxostat 
and other groups (placebo, allopurinol etc)  included for 
comparison, while, secondary outcome measure was to have 
safety assessment through evidence of various adverse drug 
events amongst the respective groups. 

 
 

2.3. Data extraction and analysis 
 

All titles and abstracts were screened independently by the 
reviewers and irrelevant studies were discarded. The full text 
of the remaining studies was assessed to determine if the 
inclusion criteria were met. The included studies were all 
assessed for trial quality without blinding to author of source. 
Any discrepancies in quality assessment were resolved in 
discussion. The quality items assessed were allocation 
concealment, blinding, intention to treat analysis, loss of 
follow up, measurement of outcome and outcome assessed. 
Data were extracted onto standard pre-prepared forms. 

 
Jadad scale [26] is one of the methods implemented to 

assess the quality of a clinical trial as they provide quantitative 
estimates of quality that could be replicated easily and 
incorporated formerly into the peer review process and into 
systematic review. The Jadad scoring of trials was performed 
with the help of medical online calculator [27].  
 

3. RESULTS 
 

3.1. Literature search 
  

The results obtained from search strategy using both 
PubMed and Cochrane Library databases for the term 
“Febuxostat” is depicted in Figure 1. 
 

 
Figure 1: Search strategy adopted for the systematic review 
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      Upon extensive search we found 7 studies available as free 
full text from PubMed database while 20 studies available as 
abstracts from Cochrane database.  Studies from Cochrane 
database include 11 clinical trials, 4 cochrane reviews, 4 
technology assessments and 1 was cochrane groups.  All 
reviews, technology assessments and cochrane groups were 
excluded as they did not meet our inclusion criteria. Among 
the 11 cochrane clinical trials, 4 were included for the 
systematic review as rest of the studies were already included 
as full text from PubMed database. Thus, 11 studies were 
included for the systematic review which includes 7 studies 
from PubMed and 4 studies from Cochrane Library database. 
There was no disagreement between the reviewers regarding 
the inclusion of trials. The requested information to allow 
inclusion of these trials could not be obtained from the authors.   
 

3.2. Study characteristics  
 

The characteristics of the 11 trials involving a total of 8766 
subjects were shown in Table 1. Three trials were available 
showing comparison of Febuxostat with placebo (n= 319 
subjects) [28-30], two trials compared Febuxostat with 
Allopurinol and Placebo (n= 5173 subjects) [31, 32], two trials 
compared Febuxostat with Allopurinol (n= 3030 subjects) [33, 
34] and only one study was found where febuxostat was 
compared with its various doses 40 mg, 80 mg and 120 mg 
(n=116) [35]. Among the remaining three studies, two were 
PK-PD (Pharmacokinetic- Pharmacodynamic) studies [36, 37] 
and one was pharmacokinetic interaction study (n=128) [38]. 
There were 5 trials wherein healthy subjects and 6 trials 
wherein patients with hyperuricemia and gout were enrolled 
for the conduct of study. 

 
3.3. Study Quality 
 

Study quality was assessed using Jadad scale. Out of 11 
studies, only 5 (45.45%) were of High quality in the range of 
3-5 Jadad score (Table 4 and Figure 2). All 11 studies 
mentioned randomization except one study [35] out of which 
only 3 studies had adequate allocation concealment and 6 

studies were double blinded. Three studies reported no loss to 
follow up and other trials had a total loss of 9.1% (Table 2). 
 

 
Figure 2: Summary showing the clinical trials study quality 

based on Jadad Scale 
 

The retrieved information was also screened for safety 
profile of febuxostat in patients with hyperuricemia and gout. 
Out of 11 studies, 8 studies mentioned the adverse drug events 
profile of febuxostat during the trial period. Table 3 
summarizes the adverse events (AEs) of febuxostat in patients 
with hyperuricemia and gout in various studies. 
 

4. DISCUSSION 
 

Grabowski B et al conducted a PK-PD study taking 36 
healthy subjects who received single doses of febuxostat 80mg 
alone and febuxostat 80mg+hydrochlorothiazide 50 mg, 
separated by 7 days in an open-label, randomized, crossover 
fashion. Study medication was administered following an 
overnight fast (at least 10 h) and subjects continued to fast for 4 
h post-dose. In each period, blood samples for the 
determination of febuxostat plasma concentrations were 
collected pre-dose and at 0.25, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 
12, 16 and 24 h post-dose. Blood samples for the 
determination of sUA were collected pre-dose and at 6, 12, 
18, 24, and 48 h post-dose. Urine samples for the 
determination of UA were collected and pooled between 0 and 
12 h post dose and between 12 and 24 h post-dose. Safety was 
monitored through AE recording, vital signs, physical 
examination and laboratory evaluations. This study 
demonstrated that the overall rate and extent of absorption of a 
single dose of febuxostat 80mg was not affected by co-
administration with a single dose of hydrochlorothiazide 50 mg 
which suggests that febuxostat may be a viable option for 
hyperuricemia and gout patients who require diuretics. Also 
there is no requirement of dose adjustment of febuxostat when 
it is co-administered with hydrochlorothiazide [36]. 

 

Another PK-PD Phase I study was conducted by 
Khosravan R et al showing the effect of food and antacid on 
PK-PD of febuxostat. Healthy adult male and female subjects 
between the ages of 18-55 years with normal creatinine 
clearance (79–149 ml/min) and a body mass index <30 kgm-2 
were recruited. Studies were designed as randomized, single 
centre, two-way crossover studies. Administration of 
febuxostat with food caused a delay in tmax and was associated 
with a lower maximum and total exposure to febuxostat, 
indicating a decrease in the absorption rate constant and an 
increase (21–24%) in the oral clearance (i.e. CL/F) of 
febuxostat. Administration of febuxostat under nonfasting 
conditions (i.e. high-fat meal) did not appear to affect the 
apparent terminal phase elimination half-life of febuxostat. 
Following administration of febuxostat with antacid, there was 
also a delay in febuxostat tmax and a decrease in febuxostat Cmax. 
However, these changes in febuxostat AUC was neither 
statistically nor clinically significant. Therefore, based on the 
pharmacokinetic and pharmacodynamic, febuxostat can be 
administered without regard to food or antacid intake. The 
incidences of treatment-related AEs were higher under fasting 
conditions compared with nonfasting conditions. However, all 
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events were self-limiting and probably the result of the act of 
fasting itself [37]. 

 

Khosravan R [29] et al and Becker MA et al [30] conducted 
a phase I multiple-dose, placebo-controlled, dose-escalation 
study of febuxostat ranging from 10 to 240 mg in 12 and 154 
healthy adults respectively. During the course of the study, 
blood and urine samples were collected to assess the 
pharmacokinetics of febuxostat and its metabolites, and its 
pharmacodynamic effects on uric acid, xanthine and 
hypoxanthine concentrations. Febuxostat was well tolerated at 
once-daily doses of 10 mg to 240 mg. There appeared to be a 
linear pharmacokinetic and dose-response (percentage decrease 
in serum uric acid) relationship for febuxostat dosages within 
the 10 mg to 120 mg range. 

 

A multicenter, phase II, randomized, double-blind, 
placebo-controlled, dose-response clinical trial of once-daily 
oral febuxostat (40 mg, 80 mg, or 120 mg) in reducing sUA 
levels in adult patients with gout and hyperuricemia (sUA >8.0 
mg/dl) conducted by Becker MA et al. Subjects receiving 
urate-lowering therapy underwent a 2-week washout period 
preceding randomization and were weekly followed up 
throughout the study. The mean percentage reductions in sUA 
from baseline levels at each visit were significantly greater in 
each febuxostat group than in the placebo group, with the 
greatest reductions in the febuxostat group receiving 120 
mg/day. There were no significant differences between 
febuxostat and placebo groups with regard to treatment related 
AEs [28]. 

 

Wortmann RL et al [31] conducted analysis of three phase 
III trials and Schumacher Jr HR et al [32] conducted phase III, 
randomized, double blind, allopurinol- and placebo-controlled 
clinical trial involving 1072 and 4101 gout and hyperuricemic 
subjects respectively. Postbaseline sUA and AEs were assessed. 
Patients were followed up monthly. Flare prophylaxis for up to 
6 months during the initiation of febuxostat appeared to 
provide greater benefit than flare prophylaxis for 8 weeks, with 
no increase in AEs [31]. Febuxostat effectively reduces sUA in 
subjects with hyperuricemia and gout and that these effects are 
significantly greater than those produced by the commonly 
used doses of allopurinol or by placebo [32]. 

 

FOCUS study conducted by Schumacher Jr HR et al 
assessed urate-lowering and clinical efficacy and safety of long-
term febuxostat therapy in 116 gout subjects of 145 subjects 
completing the 28-day Phase II trial. Each subject initially 
received febuxostat 80mg daily for 4 weeks. In the period 
between Weeks 4 and 24, the dose of febuxostat could be 
titrated among doses of 40, 80 or 120mg daily in order to 
maintain sUA between 3.0 and <6.0 mg/dl, to respond to an 
AE, or at the discretion of the investigator. Study visits 
occurred at Weeks 2 and 4, and then every 4 weeks through 
Week 56. AEs were reported by 91% (106/116) of the 
subjects during the study. Serious AEs were reported by 18% 

(21/116) of the subjects; the majority resulted in 
hospitalization. The investigators did not found any of the 
serious AEs to the study drug. This study indicates  that 
treatment with febuxostat for up to 5 yrs results in a sustained 
reduction in sUA and subjects that maintain an sUA <6.0 
mg/dl have infrequent gout flares and reduction in the 
presence of tophi [35]. 
 

Becker MA et al conducted two randomized double blind 
study [33, 34] taking 762 and 2268 subjects (the CONFIRMS 
trial) [33] with gout respectively comparing various doses of 
febuxostat with 300 mg of allopurinol. Bimonthly visits of 
patients were scheduled for follow up. The end points were 
sUA conc. <6.0 mg/dL and safety assessments included 
blinded adjudication of each cardiovascular (CV) adverse event 
and death with reduction in the incidence of gout flares and in 
tophus area. Febuxostat, at a daily dose of 80 mg or 120 mg, 
was more effective than allopurinol at the commonly used 
fixed daily dose of 300 mg in lowering serum urate. 
Adjudicated (APTC) CV event rates were 0.0% for febuxostat 
40 mg and 0.4% for both febuxostat 80 mg and allopurinol. 
One death occurred in each febuxostat group and three in the 
allopurinol group [33] while reductions in gout flares and 
tophus area occurred in all treatment groups [34].  

 

A Pharmacokinetic interaction study of febuxostat and 
NSAIDs includes indomethacin and naproxen in healthy 
subjects using febuxostat 80 mg once daily or twice daily, 
indomethacin 50 mg and naproxen 500 mg twice daily dosing 
showed no effect of febuxostat on the plasma pharmacokinetics 
of indomethacin and naproxen. Similarly, indomethacin had no 
effect on the plasma pharmacokinetics of febuxostat. Thus, 
based on the plasma pharmacokinetic data in healthy subjects, 
febuxostat may be administered with indomethacin or 
naproxen with no dose adjustments for febuxostat, 
indomethacin, or naproxen [38]. 
 

5. CONCLUSION 
 

Febuxostat was found to be an effective anti-
hyperuricemic agent for the dose ranges from 80 mg to 120 mg 
when compared with well established drug allopurinol 300 mg 
as stated by the clinical trials and various other studies. 
Administration of febuxostat along with food or antacid does 
not affect its bioavailability. Almost 45% of studies were of 
high quality according to Jadad score which proves the studies 
to be more authentic and reliable. The most common adverse 
reactions reported were abnormal liver function tests, 
headache, and gastrointestinal symptoms which were usually 
mild and transient. However, hepatotoxicity becomes a 
limitation in the use of febuxostat. Febuxostat seems to be a 
promising alternative for prescribing in primary care in-
patients who are intolerant to allopurinol or to whom 
allopurinol is contraindicated. Further clinical post marketing 
surveillance studies required for proving its safety and efficacy 
in patients with hyperuricemia and gout. 
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Table 1: Characteristics of studies using febuxostat in patients with Hyperuricemia and Gout 
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Table 2: Quality assessment of trials included in the systematic review of febuxostat in patients with Hyperuricemia and Gout 
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                                                  Table 2: Continued…. 
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Table 3: Summary of adverse events of febuxostat in patients with Hyperuricemia and Gout in various studies 
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Table 4: Jadad Score for predicting the study quality of 

febuxostat in patients with Hyperuricemia and Gout 
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