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Abstract: Since a long time back allopurinol has been constantly use to subsidize uric acid level in blood by 

competitive and suicidal inhibition of xanthine oxidase. Barring a few side few tolerable effects there was never 

felt any emergency for invention of an alternative. But a dire research was going on to bring into light an 

alternative which is better than allopurinol in some aspects. Now a non-purine xanthine oxidase Febuxostat is a 

new non-purine xanthine oxidase inhibitor that is more potent than allopurinol 300 mg daily. Febuxostat was 

more effective than allopurinol in the subset with impaired renal function. Long-term extension studies at 

different levels confirmed the efficacy and tolerability of Febuxostat. In patients who achieved the Serum uric 

acid level of 6 mg/dl (360 μmol/l), the incidence of gout flares fell steadily and tophi resolved in many patients. 

The incidence of adverse events such as dizziness, diarrhoea, headache and nausea with Febuxostat was similar 

to allopurinol. The incidence of cardiovascular side-effects was numerically higher with Febuxostat than with 

allopurinol, but this was not statistically significant. Co-administration of Febuxostat with AZA or 6-

mercaptopurine is not recommended. Prophylaxis (colchicines and/or NSAIDs) against acute attacks should be 

used for at least the first 6 months, since early mobilization flares were observed in the clinical trials. In 

conclusion, Febuxostat is more effective than allopurinol 300 mg daily in reducing uric acid level 6 mg/dl (360 

μmol/l), the target recommended long term option for treatment of gout. 
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I. Introduction 
Gout is a form of inflammatory arthritis, associated with hyperuricaemia, in which the formation of 

Uric acid is the final product of purine metabolism in human beings. Despite the fact that uric acid was first 

identified approximately 2 centuries ago, certain pathophysiologic aspects of hyperuricaemia are still not clearly 

understood. For years, hyperuricaemia has been identified with or thought to be the same as gout, but uric acid 

has now been identified as a marker for a number of metabolic and hemodynamic abnormalities. Unlike 

allantoin, the more soluble end product found in lower animals, uric acid is a poorly soluble end product of 

purine metabolism in humans. Human beings have higher levels of uric acid, in part, because of a deficiency of 

the hepatic enzyme, uricase, and a lower fractional excretion of uric acid. Approximately two thirds of total 

body urate is produced endogenously, while the remaining one third is accounted for by dietary purines. 

Approximately 70% of the urate produced daily is excreted by the kidneys, while the rest is eliminated by the 

intestines. However, during renal failure, the intestinal contribution of urate excretion increases to compensate 

for the decreased elimination by the kidneys. 

The blood levels of uric acid are a function of the balance between the breakdown of purines and the 

rate of uric acid excretion. Theoretically, alterations in this balance may account for hyperuricaemia, although 

clinically defective elimination accounts for most cases of hyperuricaemia. Sodium monosodium urate crystals 

in the joints and periarticular tissues cause acute inflammatory attacks as well as long-term tissue damage. The 

strategy for the long-term management of gout is to lower the serum urate (sUA) level and hence the level in the 

tissues, and maintain it below the saturation point (6.8 mg/dl or 410 μmol/l) so that existing monosodium urate 

crystals dissolve and no further crystals form. A target level for sUA of ⩽6 mg/dl (360 μmol/l) is recommended 

recently. For many years, allopurinol has been the most widely used urate-lowering agent in gout patients. It is 

recommended that allopurinol be initiated at a low dose of 100 mg, which is then titrated upwards in 100 mg 

increments every few weeks to achieve the therapeutic target [2]. However, this is rarely done in clinical 

practice, for reasons that are unclear, and the vast majority of physicians give allopurinol at the standard dose of 

300 mg/day without titration. Moreover, there is increasing evidence to show that the 300 mg dose is relatively 

ineffective in achieving the target sUA level and that higher doses (or combination therapy) may be needed to 

attain this [3, 4]. There has never been a systematic evaluation of the use of higher doses of allopurinol nor has a 

controlled clinical trial been carried out comparing fixed dosing with titration to achieve a target sUA. Side-

effects including rashes occur in a small proportion of patients receiving allopurinol, and a more severe reaction 

described as allopurinol hypersensitivity syndrome is believed to affect around 1 in 300 treated patients [2]. 

Characterized by symptoms such as severe skin rash, fever and deterioration in renal function [5], allopurinol 

hypersensitivity syndrome is potentially life-threatening, and is associated with significant mortality and 

morbidity. Oxypurinol, which is the main metabolite of allopurinol and is responsible for most of its urate-

lowering effects, is excreted predominantly by the kidneys and hence it has been recommended that the dosage 
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of allopurinol be reduced in patients with renal impairment. It has become increasingly obvious that alternative 

therapeutic options may have a significant impact on the future of successful gout management, especially in 

those patients with renal impairment or who are unresponsive or intolerant to allopurinol. Febuxostat is a new 

oral non-purine xanthine oxidase (XO) inhibitor that has recently been approved in Europe for the treatment of 

chronic hyperuricaemia and gout. It has been evaluated in an extensive clinical trials programme, and results 

have shown that it is an effective therapy for lowering sUA levels. This article reviews the evidence to show that 

Febuxostat is a valuable treatment option that may provide considerable benefits for patients with gout and 

hyperuricaemia. 

 

Pharmacodynamics 

Febuxostat is structurally different from allopurinol and lacks the purine ring (Fig. 1). It is a more 

selective and potent inhibitor of XO than allopurinol and has no effect on other enzymes involved in purine or 

pyrimidine metabolism. Febuxostat showed potent mixed-type inhibition of XO from purified bovine milk, with 

Ki and Ki′ values of 0.6 and 3.1 nM, respectively, suggesting that both the oxidized and reduced forms of XO 

were inhibited [7]. The onset of action of Febuxostat is sufficiently fast that sUA levels can be re-tested within 2 

weeks of initial dosing [8]. 

 
FIG. 1. 

Unlike allopurinol, Febuxostat is a non-purine XO inhibitor. 

Pharmacokinetics 

Febuxostat is well absorbed after oral administration (84% oral bioavailability). The effects of food or 

antacids on absorption are not considered to be clinically relevant and Febuxostat can be given without regard to 

food intake [9]. Febuxostat is almost completely bound to plasma proteins (99% binding), primarily albumin. 

The active metabolites of Febuxostat are 82–91% protein bound [8].The main route of elimination of Febuxostat 

is metabolism in the liver followed by excretion of metabolites in the urine and faeces. It is metabolized via the 

uridine diphosphate glucuronosyltransferase system and oxidized by the cytochrome P450 system. The 

pharmacokinetics of Febuxostat are unaffected in subjects with mild-to-moderate hepatic impairment (Child–

Pugh Classes A and B) [10]. Less than 5% of the dose of Febuxostat is excreted unchanged in the urine. The 

safety and efficacy of Febuxostat have not been fully evaluated in patients with creatinine clearance <30 ml/min. 

Neither age nor gender had any significant effect on the pharmacokinetics, Pharmacodynamics or safety profile 

of Febuxostat [12]. 

 

Drug interactions 

Studies of drug interactions between Febuxostat and a variety of other medicinal agents have reported 

that Febuxostat can be co-administered with colchicines (0.6 mg b.i.d.), certain NSAIDs (naproxen and 

indometacin), hydrochlorothiazide, warfarin and desipramine or other CYP2D6 substrates, without any dose 

adjustment, and without any clinically significant effects on the pharmacokinetics of either agent [8]. No drug 

interaction studies have been undertaken with AZA or 6-mercaptopurine, but since these drugs are metabolized 

by XO, co-administration with Febuxostat is not recommended. 

 

Phase II studies and dose selection 

A Phase II randomized double-blind dose–response study in 50 patients with gout compared 

Febuxostat 40, 80 and 120 mg/day with placebo over 28 days, with colchicines prophylaxis in all groups [13]. 

The study population was predominantly male (89%) with mean baseline sUA >8.0 mg/dl (480 μmol/l). The 

primary endpoint was the proportion of patients reaching the target sUA level of <6 mg/dl (<360 μmol/l) on Day 

28. The proportion of patients successfully achieving the endpoint was significantly greater with 40, 80 and 120 

mg Febuxostat (56, 76 and 94% of patients, respectively) than with placebo (0% of patients; P < 0.001 for each 

comparison). 

Based on the results of the Phase II study, doses of 80 and 120 mg were selected for evaluation in the 

Phase III programme. 

The trials showed that Febuxostat was significantly more effective than the conventional dose of 300 mg/day 

allopurinol in lowering sUA, as shown by the higher proportion of patients achieving the primary endpoint of 
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sUA <6 mg/dl (<360 μmol/l) at the last three visits (Fig. 2). Significantly more Febuxostat-treated patients met 

the primary endpoint in both studies compared with those receiving allopurinol 300 mg  

There was no significant difference in the incidence of gout flares between the patients. Immediately after the 

end of prophylaxis, the incidence of acute gout attacks requiring treatment was higher in patients with lower 

sUA levels, probably reflecting continued mobilization of pre-existing urate crystals and implying that a longer 

period of prophylaxis was required.  

The study which included a small subset of patients with significantly impaired renal function (serum 

creatinine >1.5 to ⩽2.0 mg/dl); Febuxostat was safe and well tolerated in this population. It was effective in 

controlling sUA in this renal impaired population: Febuxostat was also very effective in patients aged >65 years. 

The primary endpoint of sUA level <6 mg/dl (360 μmol/l) at the last three visits was achieved in >75% of 

febuxostat-treated patients (72% at 80 mg and 78% at 120 mg) compared with 46% with allopurinol (P ⩽0.01). 

Treatment was well tolerated in this population [16]. 

Long-term open-label extension studies 

Patients not achieving a reduction in sUA level <6 mg/dl (360 μmol/l) were permitted to switch therapy 

from allopurinol to Febuxostat, or vice versa, within the first 6 months of the study. The switch from allopurinol 

to Febuxostat resulted in successful lowering of sUA level for 67% of the patients, whereas only 9% of the 

patients who switched from Febuxostat to allopurinol lowered their sUA level <6 mg/dl. 

In both the long-term extension study and in the double-blind trials, there was a relatively high 

incidence of acute gout flares in the first few weeks after the initiation of Febuxostat and after the end of the 

prophylactic colchicines/naproxen treatment. The number of flares then declined to very low numbers over the 

period of treatment. The early acute gout attacks represented mobilization flares which are precipitated at any 

time the sUA levels rapidly increase or decrease. In studies of urate-lowering therapies, the frequency of acute 

flares following the institution of treatment directly parallels the effectiveness of the drug to dramatically or 

rapidly lower sUA levels. This can be partially prevented by using a longer duration of prophylaxis. 

Tolerability and adverse events 

The most commonly reported adverse drug reactions (investigator assessment) were liver function 

abnormalities (3%), diarrhea (3%), headache (1%), nausea (2%), and dizziness and/or altered taste (2%). The 

percentage of patients with mild liver function test abnormalities was similar in the Febuxostat and allopurinol 

treatment arms (3 vs. 4%, respectively). The incidence of adverse events such as dizziness, diarrhea, headache 

and nausea with Febuxostat was similar to allopurinol in the combined Phase III trials and the long-term follow-

up [3, 14, 20]. 

 

II. Conclusions 
Febuxostat reduced and maintained sUA levels <6 mg/dl (360 μmol/l) for up to 40 months, and was 

significantly more effective than allopurinol at the usual dose of 300 mg when assigned as an initial treatment. 

Febuxostat was also more effective than allopurinol in reducing sUA levels <5 mg/dl (300 μmol/l).Febuxostat is 

put to treatment for the ‘treatment of chronic hyperuricaemia in conditions where urate deposition has already 

occurred (including a history; or presence of, tophus and/or gouty arthritis)’. The recommended dose of 

Febuxostat is 80 mg, increasing to 120 mg after 2–4 weeks if sUA level has not reached the target of <6 mg/dl. 

It is recommended that prophylaxis (colchicines and/or NSAIDs) against acute attacks should also be used for at 

least the first 6 months. 

The inadequacies of allopurinol, in terms of limited efficacy at the usual dose of 300 mg, need for dose 

adjustment in patients with renal impairment and undesirable side-effects, have highlighted the need for an 

additional treatment for patients with gout. The emergence of Febuxostat as a well-tolerated and efficacious 

gout therapy could prove to be an excellent solution. 
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FIG. 3. 

Proportion of patients requiring treatment for a gout flare in the last 4 weeks. 

 

 
FIG. 2. 

Febuxostat at both 80 and 120 mg daily was significantly more effective than allopurinol in achieving the 

primary endpoint, sUA 6 mg/dl (360 μmol/l) at the last three visits.  

FIG. 4. 

 

 
 

References 
[1]. W, Doherty M, Bardin T, et al . EULAR evidence based recommendations for gout. Part II: Management. Report of a task force of 

the EULAR Standing Committee for International Clinical Studies Including Therapeutics (ESCISIT). Ann Rheum Dis 

2006;65:1312-24. 
[2]. Jordan KM, Cameron JS, Snaith M, et al . British Society for Rheumatology and British Health Professionals in Rheumatology 

guideline for the management of gout. Rheumatology 2007;46:1372-4. 

[3]. Becker MA, Schumacher HR Jr, Wortmann RL, et al . Febuxostat compared with allopurinol in patients with hyperuricemia and 
gout. N Engl J Med 2005;353:2450-61. 

[4]. Becker MA, Schumacher HR Jr, Wortmann RL, et al . Febuxostat compared with allopurinol in patients with hyperuricemia and 

gout. N Engl J Med 2005;353:2450-61. 
[5]. Perez-Ruiz F, Alonso-Ruiz A, Calabozo M, Herrero-Beites A, Garcia-Erauskin G, Ruiz-Lucea E . Efficacy of allopurinol and 

benzbromarone for the control of hyperuricaemia. A pathogenic approach to the treatment of primary chronic gout. Ann Rheum Dis 

1998;57:545-9. 
[6]. Hande KR, Noone RM, Stone WJ . Severe allopurinol toxicity. Description and guidelines for prevention in patients with renal 

insufficiency. Am J Med 1984;76:47-56. 



Treatment of Gout—A new Approach 

www.iosrjournals.org                                                     64 | Page 

[7]. Horiuchi H, Ota M, Kobayashi M, et al . A comparative study on the hypouricemic activity and potency in renal xanthine calculus 

formation of two xanthine oxidase/xanthine dehydrogenase inhibitors: TEI-6720 and allopurinol in rats. Res Commun Mol Pathol 

Pharmacol 1999;104:307-19. 
[8]. Takano Y, Hase-Aoki K, Horiuchi H, et al . Selectivity of febuxostat, a novel non-purine inhibitor of xanthine oxidase/xanthine 

dehydrogenase. Life Sci 2005;76:1835-47. 

[9]. Adenuric Summary of Product Characteristics accessed at http://www.emea.europa.eu/humandocs/PDFs/EPAR/adenuric/H-777-PI-
en.pdf, (date last accessed 8th April 2009). 

[10]. Khosravan R, Grabowski B, Wu JT, Joseph-Ridge N, Vernillet L . Effect of food or antacid on pharmacokinetics and 

pharmacodynamics of febuxostat in healthy subjects. Br J Clin Pharmacol 2008;65:355-63. 
[11]. Khosravan R, Grabowski BA, Mayer MD, Wu JT, Joseph-Ridge N, Vernillet L . The effect of mild and moderate hepatic 

impairment on pharmacokinetics, pharmacodynamics, and safety of febuxostat, a novel nonpurine selective inhibitor of xanthine 

oxidase. J Clin Pharmacol 2006;46:88-102. 
[12]. Mayer MD, Khosravan R, Vernillet L, Wu JT, Joseph-Ridge N, Mulford DJ . Pharmacokinetics and pharmacodynamics of 

febuxostat, a new non-purine selective inhibitor of xanthine oxidase in subjects with renal impairment. Am J Ther 2005;12:22-34. 

[13]. Khosravan R, Kukulka MJ, Wu JT, Joseph-Ridge N, Vernillet L . The effect of age and gender on pharmacokinetics, 
pharmacodynamics, and safety of febuxostat, a novel nonpurine selective inhibitor of xanthine oxidase. J Clin Pharmacol 

2008;48:1014-24. 

[14]. Becker MA, Schumacher HR Jr, Wortmann RL, et al . Febuxostat, a novel nonpurine selective inhibitor of xanthine oxidase: a 
twenty-eight-day, multicenter, phase II, randomized, double-blind, placebo-controlled, dose-response clinical trial examining safety 

and efficacy in patients with gout. Arthritis Rheum 2005;52:916-23. 

[15]. Schumacher HR Jr, Becker MA,Wortmann RL, et al . Effects of febuxostat versus allopurinol and placebo in reducing serum urate 
in subjects with hyperuricemia and gout: a 28-week, phase III, randomized, double-blind, parallel-group trial. Arthritis Rheum 

2008;59:1540-8. 

[16]. Becker M, MacDonald P, Hunt B, Lademacher C, Joseph-Ridge N . Gout flare incidence in relation to average serum urate during 
the first year of urate-lowering therapy. Abstract presented at the American College of Rheumatology/Association of Rheumatology 

Health Professionals (ACR/ARHP) Annual Scientific Meeting; 6–11 November, 2007; Boston, MA, USA. [Abstract No. 758]. 

[17]. Schumacher HR, Becker MA, MacDonald PA . Febuxostat versus allopurinol in the treatment of gout in subjects 65 years of age or 
older. Abstract presented at the Annual European Congress of Rheumatology (EULAR); 13–16 June 2007; Barcelona, Spain. 

[Abstract No. THU0353]. 

[18]. Schumacher H, Becker M, Wortmann R, Lloyd E, MacDonald P, Joseph-Ridge N . The FOCUS trial 48-month interim analysis: 
long-term clinical outcomes of treatment with febuxostat in subjects with gout in an ongoing phase 2, open-label extension study. 

Abstract presented at the Annual European Congress of Rheumatology (EULAR); 21–24 June 2006; Amsterdam, the Netherlands. 

[Abstract No. OP0130]. 
[19]. Whelton A, MacDonald P, Lloyd E  . The long-term stability of renal function in hyperuricemic subjects with gout treated with 

febuxostat. Abstract presented at the American Society of Nephrology (ASN) Annual Meeting; 31 October–5 November 2007; San 

Francisco, CA, USA. [Abstract No. SA-PO918]. 
[20]. Wortmann RL, Becker MA, Schumacher HR . Effect of febuxostat or allopurinol on the clinical manifestations of gout: reduction in 

gout flares and tophus size over time in the EXCEL trial. Abstract presented at the American College of Rheumatology/Association 

of Rheumatology Health Professionals (ACR/ARHP) Annual Scientific Meeting; 10–15 November 2006; Washington, DC, USA. 

[Abstract No. 1592]. 

[21]. Becker M, Schumacher H, MacDonald PA . Urate-lowering therapy in subjects with gout: interim results from the febuxostat 
comparative extension long-term study (EXCEL). Abstract presented at the Annual European Congress of Rheumatology 

(EULAR); 13–16 June 2007; Barcelona, Spain. [Abstract No. THU0339]. 

[22]. Collaborative overview of randomised trials of antiplatelet therapy – I: Prevention of death, myocardial infarction, and stroke by 
prolonged antiplatelet therapy in various categories of patients. Antiplatelet Trialists’ Collaboration. Br Med J 1994;308:81-106. 

[23]. Choi HK, Curhan G . Independent impact of gout on mortality and risk for coronary heart disease. Circulation 2007;116:894-900. 

[24]. Krishnan E, Baker JF, Furst DE, Schumacher HR . Gout and the risk of acute myocardial infarction. Arthritis Rheum 2006;54:2688-
96. 

[25]. Krishnan E, Svendsen K, Neaton JD, Grandits G, Kuller LH . Long-term cardiovascular mortality among middle-aged men with 

gout. Arch Intern Med 2008;168:1104-10. 
[26]. Gagliardi AC, Miname MH, Santos RD . Uric acid: a marker of increased cardiovascular risk. Atherosclerosis 2009;202:11-7. 

[27]. Dawson J, Quinn T, Walters M . Uric acid reduction: a new paradigm in the management of cardiovascular risk? Curr Med Chem 

2007;14:1879-86. 
[28]. Baker JF, Krishnan E, Chen L, Schumacher HR---. Serum uric acid and cardiovascular disease: recent developments, and where do 

they leave us? Am J Med 2005;118:816-26. 

[29]. Niskanen LK, Laaksonen DE, Nyyssonen K, et al . Uric acid level as a risk factor for cardiovascular and all-cause mortality in 
middle-aged men: a prospective cohort study. Arch Intern Med 2004;164:1546-51. 

[30]. Bos MJ, Koudstaal PJ, Hofman A, itteman JC, Breteler MM . Uric acid is a risk factor for myocardial infarction and stroke: the 

Rotterdam study. Stroke 2006;37:1503-7. 
[31]. Puig JG, Martinez MA . Hyperuricemia, gout and the metabolic syndrome. Curr Opin Rheumatol 2008;20:187-

91.CrossRefMedlineWeb of Science 

[32]. Vazquez-Mellado J, Garcia CG, Vazquez SG, et al . Metabolic syndrome and ischemic heart disease in gout. J Clin Rheumatol 
2004;10:105-9. 

 

 

http://www.emea.europa.eu/humandocs/PDFs/EPAR/adenuric/H-777-PI-en.pdf
http://www.emea.europa.eu/humandocs/PDFs/EPAR/adenuric/H-777-PI-en.pdf
http://rheumatology.oxfordjournals.org/external-ref?access_num=10.1097/BOR.0b013e3282f4b1ed&link_type=DOI
http://rheumatology.oxfordjournals.org/external-ref?access_num=10.1097/BOR.0b013e3282f4b1ed&link_type=DOI
http://rheumatology.oxfordjournals.org/external-ref?access_num=10.1097/BOR.0b013e3282f4b1ed&link_type=DOI
http://rheumatology.oxfordjournals.org/external-ref?access_num=10.1097/BOR.0b013e3282f4b1ed&link_type=DOI
http://rheumatology.oxfordjournals.org/external-ref?access_num=000253475200011&link_type=ISI

