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Review article Current and emerging options in treatment of gout:  a review
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Abstract

Objective:  To review current and 
emerging pharmacologic treatment 
options for gout, with particular emphasis 
on the rapidly changing recommendations 
outlined in the latest treat to target 
strategy employed in the 2016 European 
League Against Rheumatism (EULAR) 
guidelines.
Data source and extraction: Published 
clinical drug trials, reviews and guidelines 
for the treatment of gout. Research work 
published in English and emphasizing 
pharmacologic management of gout was 
included after online and library searches.
Conclusion: Research into pharmacologic 
therapies for gout had largely remained 
silent after licensing of allopurinol in 
1966. Since 2008 however, with approval 
of febuxostat and pegloticase, the stage 
has been set for exciting research into 
new molecules in the management of 
this largely curable condition. Updated 
evidence supporting the use of current 
and emerging agents such as febuxostat, 
canakinumab, lesinurad and pegloticase 
is summarized in this review.
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Introduction

Recent advances in therapy for gout 
provide exciting new possibilities in 
reduction of gout-associated morbidity 
and disability. With a prevalence of 
up to 2-4%1, gout is a common and 
disabling condition that remains poorly 
managed. Unlike rheumatoid arthritis, 
premature mortality associated with gout 
has remained unimproved over the last 
decade2.

Gouty arthritis is a result of 
deposition of monosodium urate crystals 
within tissue, with resultant infl ammation 
and joint destruction. Elevated serum 
uric acid levels contribute to this 
pathophysiology, either as a result of 
increased production or reduced renal 
excretion of urate. Various co-morbid 
conditions associated with gouty arthritis 
further complicate its management, with 

drug interactions commonly encountered 
when treating patients with concomitant 
hypertension, diabetes, chronic kidney 
disease, cardiovascular disease and 
dyslipidemia3.

Pharmacologic therapy targets a 
reduction in uric acid levels, as well 
as control of infl ammation present 
during acute fl ares. This review looks at 
current and emerging therapeutic options 
available for gout management, in line 
with the latest treat-to-target strategy 
recommended by the European League 
Against Rheumatism (EULAR)  and the 
British Society for Rheumatology4,5.

Acute � ares

Pathogenesis of acute gouty arthritis
Uric acid crystals deposited within the 
joint cavity are engulfed by synovial 
phagocytic cells, triggering release of 
lysosomal enzymes and infl ammatory 
cytokines. Monocytes produce TNF, 
IL-1, IL-6 and IL-8, while mast cells 
produce histamine and IL-1, with 
resultant increased vascular permeability 
and vasodilatation. Increased IL-8 
in phagocytes leads to activation of 
neutrophils, further exacerbating the 
infl ammatory response.

Pharmacologic management of 
acute fl ares is most effi cient when began 
early after fl are onset, and includes 
use of colchicine, Non Steroidal Anti-
Infl ammatory Drugs (NSAIDs), steroids, 
and, recently, IL-1 antagonists such as 
canakinumab.

Colchicine
A fi rst line agent used in management of 
acute gouty fl ares, colchicine achieves 
its antiifl ammatory effect via various 
mechanisms. It concentrates within 
leukocytes, disrupting microtubule 
polymerization and infl ammasome 
function, interfering with neutrophil 
chemotaxis, adhesion, recruitment and 
superoxide production. Additionally, 
colchicine inhibits release of IL-1 and 86.

Of note, colchicine has a narrow 
therapeutic window and potential for 
life threatening drug interactions. Its 
most common adverse effects include 
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abdominal pain, nausea, diarrhoea, pharyngolaryngeal 
pain and blood dyscrasias. GIT adverse effects are usually 
the fi rst signs of colchicine toxicity and should lead to 
prompt dose reduction or discontinuation of the drug. 

Recent evidence from the AGREE Trial (Acute 
Gout Flare Receiving Colchicine Analysis) showed 
that when taken within 12 hours of symptom onset, 
lower doses of colchicine at 1.8mg (1.2mg then 0.6mg 
one hour later, self-administered) were as effective and 
better tolerated than traditional higher doses of 4.8mg7. 
Colchicine is available in 1mg and 0.5mg tablets, 
therefore recommended dosage is 1mg followed an hour 
later by 0.5mg, as per the EULAR guidelines4. Patient 
education on self-medication is key to halt fl ares early, 
thus physicians are further encouraged to adopt the ‘pill 
in the pocket’ approach in fully informed patients.

Colchicine is a substrate for intestinal and hepatic 
CYP3A4, as well as the P-glycoprotein 1 refl ux transporter. 
Fatal drug interactions have been reported when 
colchicine is used concomitantly with P-glycoprotein 
inhibitors such as cyclosporine, verapamil and ranolazine, 
as well as CYP3A4 inhibitors including clarithromycin, 
itraconazole, ketoconazole and some protease inhibitors. 
In addition, myopathy and rhabdomyolysis have occurred 
when concomitantly used with statins, fenofi brate, 
gemfi brozil and digoxin6.

Excretion of colchicine is predominantly via the 
hepatobiliary route, thus dose should be reduced in patients 
with hepatic impairment. About 10-20% of colchicine is 
cleared through the kidneys, hence will accumulate in 
patients with impaired renal function. Dose should be 
limited to 0.5-0.6mg/day in moderate renal insuffi ciency 
(eGFR 30-60 mL/min) and 0.5-0.6 mg every 2 to 3 days 
if eGFR is 15 to 29mL/min. It is contraindicated in stage 
5 chronic kidney disease (eGFR<15mL/min or dialysis)8.

Apart from its anti-infl ammatory effect in acute 
gouty arthritis, colchicine may have additional benefi cial 
effects in reduction of cardiovascular risk, which is 
increased in patients with gout and hyperuricemia9,10. 
Emerging evidence from recent trials increasingly points 
towards a possible role of colchicine in reduction of 
adverse cardiovascular outcomes in patients with gout11,12.

Non Steroidal Anti-infl ammatory Drugs (NSAIDs)
NSAIDs have long been a mainstay of acute gouty fl are 
management, acting via inhibition of cyclooxygenase 
enzymes, thus reducing production of prostaglandins that 
mediate pain and infl ammation. Indomethacin was the fi rst 
NSAID used in acute fl are treatment13, and although it has 
demonstrable effi cacy, side effects including headache, 
nausea and vertigo limit its use14. Other traditional 
NSAIDs, though effi cacious, are usually poorly tolerated 
due to a high incidence of dyspepsia, peptic ulceration, 
and GI bleeding, prompting the use of concomitant proton 
pump inhibitor therapy. Indomethacin is considered one 
of the more GI toxic traditional NSAIDs15.

Newer COX-2 selective agents may be preferred, 
due to their selective inhibition of inducible COX-

2 that mediates prostaglandin production mainly at 
sites of infl ammation, sparing the constitutive COX-
1 responsible for GI tract mucosal integrity. Several 
trials have confi rmed comparable effi cacy and better 
tolerability of celecoxib (200mg to 400mg twice a day) 
and etoricoxib (120mg once a day) in control of acute 
gouty fl ares compared to traditional NSAIDs16,17.

Lumiracoxib is a novel COX-2 inhibitor with proven 
effi cacy and good tolerability in treatment of chronic pain 
in osteoarthritis from the TARGET study (Therapeutic 
Arthritis Research and Gastrointestinal Event Trial)18. 
Lumiracoxib 400mg once a day reduced incidence of 
serious GI complications by 79% compared to traditional 
NSAIDs. Additionally, a randomized control trial of 
lumiracoxib 400mg once a day in acute gout showed 
comparable anti-infl ammatory effi cacy to indomethacin, 
less GI adverse effects, and an additional benefi t of 
reduction of blood pressure levels compared to traditional 
NSAIDs19. NSAIDs should be prescribed for a total of 5 
to 10 days, or until symptoms resolve. 

Steroids
An alternative to NSAIDs and colchicine in acute gouty 
fl ares, steroids such as prednisone are surprisingly 
prescribed only about 9% of the time for management of 
acute gout in the US20. Evidence from several randomized 
trials comparing steroids and NSAIDs in acute gout 
consistently shows similar effi cacy of prednisone 30-
35mg once a day for fi ve days when compared to NSAIDs 
such as indomethacin or naproxen21,22.

Concerns regarding the adverse effect profi le of 
steroids may contribute to the low prescription rates 
of these agents. No signifi cant adverse effects were 
encountered with short term oral steroid use in gout21,22 

as well as rheumatoid arthritis23. In addition, steroids are 
a safe alternative in patients with contraindications to 
NSAID and/or colchicine use, eg patients with signifi cant 
renal impairment. They should however be avoided 
in patients with concomitant infection, brittle diabetes 
or postoperatively due to impaired wound healing. 
Prednisolone is the steroid of choice in patients with 
hepatic impairment, since prednisone requires conversion 
to the active prednisolone form in the liver.

Despite lack of randomised trials to support use 
of intraarticular glucocorticoid injections24, two small 
studies25,26 and EULAR guidelines4 consider that this may 
be an option in select patients with monoarthritis of an 
easily accessible joint. Options include triamcinolone 
acetate 40mg for a large joint (eg. knee), 30mg for a medium 
joint (eg. wrist, ankle, elbow), and 10mg for a small joint. 
40 to 80 mg of intraarticular methylprednisolone may 
also be used27.

Interleukin 1 antagonists
Interleukin 1β, a proinfl ammatory cytokine whose 
release is triggered by monosodium urate crystals, 
plays an integral role in gouty arthritis infl ammation. 
Canakinumab is an anti IL-1β monoclonal antibody with 
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a long half life of 3 to 4 weeks, that has been approved in 
Europe for management of acute gouty fl ares in patients 
with contraindications, intolerance or non-response to 
colchicine, NSAIDs or steroids4. 

Evidence from randomized trials including 
β-RELIEVED and β-RELIEVED-II showed that one 
dose of subcutaneous canakinumab 150mg was superior 
to triamcinolone in pain reduction in acute fl ares as well 
as prevention of episodes of re-fl are28. Of particular 
concern with use of anticytokines is their potent 
immunosuppressant effect that may increase the risk of 
serious infections and malignancy. In these studies rates 
of infection were increased in the canakinumab group, 
which resolved with standard of care. No opportunistic 
infections were reported, and only one benign neoplasm 
(lipoma) was noted28. Screening for occult infections is 
recommended prior to initiation of anticytokines such as 
canakinumab.

Anakinra, an interleukin 1 receptor antagonist, 
has also shown promise in management of acute gouty 
arthritis. Subcutaneous anakinra at a dose of 100mg for 
3 days was shown to reduce pain in patients with acute 
gout29. On the other hand, rilonacept, a soluble IL-1α and 
IL-1β receptor fusion binding protein showed no benefi t 
in pain relief over indomethacin30.

Role of combination therapy in acute fl ares
In patients with particularly severe fl ares of gout involving 
multiple joints, EULAR guidelines recognize the need 
for combination therapy using colchicine plus either an 
NSAID or steroids4.

Urate Lowering Therapy (ULT)

Unlike previously where Urate Lowering Therapy 
(ULT) was reserved for patients with recurrent acute 
gout attacks, presence of tophi, urolithiasis or urate 
overproduction, ULT should now be considered from the 
fi rst presentation of gout, particularly for patients with 
comorbidities (eg. hypertension, ischaemic heart disease, 
chronic kidney disease) and/or serum uric acid >8mg/
dL (480μmol/L). Target serum uric acid level should be 
<6mg/dL (360μmol/L) and <5mg/dL (300μmol/L) in 
those with severe gout4. Severe gout is characterized by 
presence of tophi, chronic arthropathy and/or frequent 
acute attacks (>2 per year).

Urate lowering therapies are key to achievement of 
gout cure. Lowering serum urate concentrations below the 
saturation point of monosodium urate (6.8mg/dL) leads 
to dissolution of existing monosodium urate crystals and 
retards new crystal formation, preventing further attacks 
of gout and joint damage. ULT also reduces the size and 
number of tophi, and improves patient quality of life.

Of note however is that as the serum uric acid 
levels fall, there is mobilization of uric deposits from 
tissues, leading to fl ares of acute gout in the initial weeks 
to months after initiation of urate lowering therapy. 
Prophylaxis against such fl ares should thus be initiated 
using low-dose colchicine (0.6mg/day) or naproxen 

(250mg twice a day) for up to 6 months, rather than 
8 weeks as previously recommended4,31. Emerging 
evidence also points towards a combination of patient 
education and slow upward titration of urate lowering 
therapy (specifi cally allopurinol) possibly obviating the 
need for fl are prophylaxis32.

Urate lowering therapy should be initiated at least 
two weeks after resolution of an acute attack, although 
two small trials have pointed towards minimal risk of 
worsened or prolonged fl ares with immediate (during 
fl are) versus delayed (after two weeks) allopurinol 
initiation33,34.  ULT should be started at a low dose and 
titrated upwards, with a goal of lifelong maintenance of 
serum uric acid at less than 6mg/dL (360μol/L).Urate 
lowering therapies include xanthine oxidase inhibitors, 
uricosuric agents and recombinant urate oxidases.

Xanthine oxidase inhibitors

Xanthine oxidase is an integral enzyme in human 
purine metabolism. It is responsible for oxidation of 
hypoxanthine and xanthine, with subsequent production 
of uric acid. Inhibition of this enzyme by allopurinol and 
febuxostat allows uric acid lowering to target levels.

Allopurinol
A structural isomer of hypoxanthine, allopurinol is a 
purine analog that is the recommended fi rst line urate 
lowering agent in patients with gout and normal kidney 
function4. It is rapidly converted to its active metabolite, 
oxypurinol, by xanthine oxidase. Oxypurinol is excreted 
mainly via the kidneys, thus accumulating in patients 
with renal impairment. Increased body weight and use of 
diuretics will increase dose requirements of allopurinol35.

Whereas the half life of allopurinol is 1 to 2 hours, 
oxypurinol has a relatively longer half life of about 15 
hours, allowing once daily dosing. Recommended starting 
dose is 100mg/day, uptitrated every two to four weeks to 
a maximum dose of 800 to 900mg/day. It should be noted 
that the commonly used standard dose of 300mg/day 
failed to achieve target serum uric acid levels in upto 50% 
of patients with normal kidney function36, thus uptitration 
of its dose should be considered for maximal benefi t.

Allopurinol should be started at a low dose to reduce 
risk of Serious Cutaneous Drug Reactions (SCARs) 
including toxic epidermolysis/Steven Johnson syndrome 
and Drug Related Eosinophilia with Systemic Symptoms 
(DRESS) syndrome. Carriers of the HLA*B5801 allele 
are at higher risk of these cutaneous manifestations.
Additionally, patients with impaired renal function are at 
higher risk of SCARs, thus allopurinol dose should be 
adjusted according to creatinine clearance. Although rare, 
allopurinol-associated SCARs carry a high mortality rate 
of 25-30%37.

In patients who do not achieve target serum uric 
acid levels despite allopurinol dose adjustment, one can 
switch to febuxostat or a uricosuric, or allopurinol can be 
combined with a uricosuric agent4.
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Febuxostat
A nonpurine xanthine oxidase inhibitor, febuxostat is 
eliminated predominantly via hepatic pathways, thus can 
be used in patients with mild to moderate renal failure. 
Several randomized controlled studies38,39 have shown 
superior urate lowering effi cacy of febuxostat 80mg or 
120mg compared to standard dose allopurinol at 300mg. 
Incidence of adverse effects was similar across all groups. 
It should however be noted that allopurinol dose was not 
titrated upwards to maximal doses in these trials.

The febuxostat versus Allopurinol Controlled 
Trial (FACT) further highlights the importance of fl are 
prophylaxis using colchicine or low dose naproxen for 
a prolonged duration38.  Prophylaxis in this study was 
only given for eight weeks, with a high rate of gout fl are 
in all treatment groups on withdrawal of prophylaxis.
Febuxostat does not need to be discontinued if a fl are 
occurs. Additionally, low dose febuxostat at 40mg was 
shown to be non-inferior to allopurinol 300mg in the 
CONFIRMS trial39.

Liver function tests should be monitored in 
patients on febuxostat as it may cause abnormalities 
in liver function. Other adverse effects include nausea, 
arthralgia and cutaneous reactions. It exhibits no cross 
sensitivity with allopurinol. Like allopurinol, febuxostat 
may increase levels of theophylline, mercaptopurine and 
azathioprine, resulting in toxic levels of these drugs.

There have been concerns raised regarding adverse 
cardiovascular outcomes in patients on febuxostat39. The 
recently published CARES trial (Cardiovascular Safety 
of Febuxostat or Allopurinol in patients with gout) 
compared cardiovascular outcomes in over 6,000 patients 
with gout and coexisting cardiovascular disease, who 
were on either febuxostat or allopurinol40. There was no 
difference in the rates of major adverse cardiovascular 
events between the two groups, which was the primary 
end point. However in the analysis of secondary end 
points, risk of cardiovascular mortality was higher in the 
febuxostat group (HR 1.49, 95% CI 1.01 - 2.22). The study 
was carried out on patients at high risk of cardiovascular 
mortality due to pre-existing major cardiovascular 
disease, and results may not be generalizable to patients 
without coexistent cardiovascular disease. Febuxostat 
should however be prescribed with caution in patients 
with history of cardiovascular disease.

Uricosuric agents

Since impaired renal excretion of urate is a signifi cant 
contributor to increased serum uric acid levels, uricosuric 
agents continue to play an important role in management 
of gout. About 90% of fi ltered urate is reabsorbed in the 
kidneys via urate transporters such as uric acid transporter 
1, glucose transporter 9 and organic anion transporters 1, 
3 and 4. These are the targets for the uricosuric agents 
probenecid, benzbromarone and the novel agent lesinurad.

Uricosuric agents are recommended alone (except 
for lesinurad) or in combination with allopurinol in 
patients unable to achieve serum uric acid target levels 
with maximal doses of allopurinol. They may precipitate 
urate stones in the kidney and patients should be advised 
to have high fl uid intake to prevent urolithiasis.

Probenecid
An organic anion transporter inhibitor, probenecid was 
the fi rst commercialized urate lowering drug. It is started 
at a dose of 250mg twice daily, increased weekly up to 
1g twice a day. In patients without proper control on 
allopurinol 300mg/day, 65% of patients reached target 
serum uric acid levels when switched to probenecid 2g 
daily36. Further, a combination of allopurinol-probenecid 
was more effective than allopurinol alone in lowering 
serum uric acid41.

Adverse effects associated with use of probenecid 
include renal calculi, gastrointestinal intolerance and skin 
rash. Concomitant use with allopurinol prolongs the half 
life of probenecid. Excretion of penicillin, NSAIDs and 
methotrexate is reduced when administered together with 
probenecid.

Benzbromarone
A more potent uricosuric agent compared to probenecid, 
benzbromarone achieves it's urate lowering effect via 
an active metabolite, 6 hydroxybenzbromarone. This 
metabolite inhibits renal urate reabsorption via  inhibition 
of urate transporter 1 (URAT1). Initially licensed for use 
in the 1970’s, benzbromarone was withdrawn in 2003 
after reports of serious hepatotoxicity, but is still available 
in some countries outside of the US (eg in Europe and 
Southeast Asia)42. 

It is one of the uricosuric agents recommended in 
the EULAR guidelines for management of gout, either 
alone or in combination with allopurinol4, at a dose of 
50-200mg/day. In patients unable to achieve adequate 
urate lowering with allopurinol 300 mg, upto 92% were 
able to reach target serum uric acid levels when switched 
to benzbromarone 200mg36. Benzbromarone can be used 
in patients with moderate renal impairment, but is not 
recommended once the eGFR falls below 30mL/min.

Lesinurad
A novel Selective Uric Acid Reabsorption Inhibitor 
(SURI), lesinurad achieves its uricosuric effect via 
inhibition of renal urate transporter 1 (URAT1). 
Lesinurad 200mg was approved (in combination with 
xanthine oxidase inhibitors) for therapy of gout by the US 
Food and Drug Administration as well as the European 
Medicines Agency in 2015.

At doses of 200mg and 400mg, lesinurad showed 
superior urate lowering effect when combined with 
allopurinol in the phase III multinational CLEAR-2 study 
(Combining Lesinurad with Allopurinol Standard of 
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Care in Inadequate Responders), compared to allopurinol 
alone43. These fi ndings were further mirrored when 
lesinurad was combined with febuxostat44.

Though more effi cacious in urate level reduction, the 
higher 400mg lesinurad dose was associated with more 
adverse effects, including a reversible elevation in serum 
creatinine levels. Notably, there was no increased risk of 
urolithiasis seen in the CLEAR-2 study, perhaps due to 
the fact that concomitant allopurinol use reduces uric acid 
production. Additionally, lesinurad was prescribed as a 
once daily dose in the morning, a time when the potential 
for uric acid precipitation is lowest due to high urine 
volume and urine pH.

Arhalofenate
A novel uricosuric agent, arhalofenate is the fi rst agent to 
have both urate lowering and anti-fl are effects. It reduces 
uric acid reabsorption in the proximal tubules via inhibition 
of uric acid transporter 1 (URAT1). Additionally, in 
murine models,  it had anti-infl ammatory activity through 
suppressed release of proinfl ammatory cytokines such as 
Interleukin 1β, a key cytokine in promoting gout fl ares45.

In a phase IIb clinical trial, arhalofenate 800mg 
decreased gout fl ares signifi cantly compared to placebo, 
and had no signifi cant difference in reduction of gout 
fl ares when compared to allopurinol plus colchicine46. 
It additionally decreased serum uric acid levels by 16%, 
with a favourable safety profi le. Arhalofenate as an oral, 
once daily fi xed dose combination with febuxostat is 
currently in phase III clinical trials.

Urate oxidases

In most mammals, uric acid is metabolized by uricase 
enzyme to the more soluble allantoin that is readily 
excreted by the kidneys. Mutational inactivation of this 
enzyme in humans occurred in the Miocene era (5-23 
million years ago), possibly to maintain an evolutionary 
advantage associated with antioxidant properties of high 
levels of serum uric acid. 

Rasburicase, a recombinant fungal urate oxidase, was 
the fi rst recombinant uricase developed for management 
of tumourlysis syndrome in children. It has however not 
been licensed for use in gout, due to its short half life and 
high immunogenicity.

 
Pegloticase
Produced by a genetically modifi ed strain of Escherichia 
coli, pegloticase is a recombinant uricase that is covalently 
conjugated to monomethoxypoly(ethylene glycol). This 
conjugation reduces its immunogenicity and increases its 
solubility as well as serum half life to approximately 2 
weeks47. It is administered intravenously and remains in 
circulation, degrading uric acid and resulting in a urate 
concentration gradient that draws further uric acid from 
tissues. 

Pegloticase is highly effective, dramatically 
reducing serum uric acid levels to as low as 1mg/dl within 
24-72 hours48. It is FDA approved at a dose of 8mg every 

two weeks in patients with refractory gout, defi ned as 
clinically severe crystal-proven gout not properly treated 
with conventional urate lowering therapy, including 
a combination of a xanthine oxidase inhibitor and a 
uricosuric agent4. In addition to urate lowering effect, 
pegloticase use also leads to more rapid resolution of 
tophi compared to conventional urate lowering therapy47.

Whereas pegloticase is highly effective in lowering 
uric acid levels in some patients, there exists a small 
subset of patients who are either partial responders, 
or non-responders. This is due to generation of 
antipegloticase antibodies (titres typically above 1:2340), 
leading to loss of response after a mean period of about 
6 weeks of therapy49. These antibodies may occur in upto 
40% of patients, resulting in increased drug clearance, 
sub-therapeutic drug levels, and higher risk of infusion 
reactions49. Serum uric acid levels should be measured in 
the 24 hours preceding reinfusion, and the drug stopped 
if uricemia is not decreased. Importantly, no other urate 
lowering drug should be prescribed concomitantly so as 
to maintain this warning signal8.

Probably due to its rapid lowering of serum uric 
acid levels, the most common adverse effect associated 
with pegloticase is gout fl are, occurring in upto 70% 
of patients, despite fl are prophylaxis with colchicine or 
NSAIDs47. Additionally, infusion reactions, anaphylaxis 
and haemolysis in patients with glucose-6-phosphate 
dehydrogenase defi ciency may occur.

Other agents with urate lowering e� ect

Losartan
An angiotensin II receptor blocker used in hypertensive 
patients, losartan has been shown to have a probenecid-
like uricosuric effect due to its high affi nity for, and 
inhibition of the urate transporter URAT150. Its urate 
lowering effect approaches 20-25%50, and appears to be 
unrelated to angiotensin II receptor blockade, as other 
drugs in this class do not have a similar effect on uric 
acid levels. It thus presents a useful pharmacologic tool 
in hypertensive patients with comorbid gout.

Calcium channel blockers
Due to their effect on increasing glomerular fi ltration rate, 
calcium channel blockers may consequently enhance 
renal clearance of uric acid. Specifi cally, nifedipine51 and 
amlodipine52 have been shown to reduce serum uric acid 
levels, with a consequent reduction in risk of gout by 13% 
and 21% respectively50.

Statins and fenofi brate
Primarily useful for their lipid lowering effect, statins 
and fenofi brate have additional benefi cial effects on 
uric acid levels. Fenofi brate lowers serum uric acid by 
upto 20%,  via an increase in renal uric acid excretion53. 
Statins exhibit a more modest serum uric acid reduction 
of between 3% (rosuvastatin) and 6.5% (atorvastatin)54.
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Canaglifl ozin
A sodium-glucose co-transporter 2 inhibitor used for 
management of diabetes mellitus, canaglifl ozin reduced 
serum uric acid levels to <6mg/dl in 20-30% of type 2 
diabetic patients with concomitant hyperuricemia55. A 
postulated mechanism of its urate lowering effect may 
involve the renal GLUT9 transporter that exchanges 
glucose for uric acid. Due to higher glucose concentration 
in urine with canglifl ozin treatment, GLUT9 may release 
more uric acid into the urine in exchange for glucose.

Future directions in pharmacologic therapies for 
gout

With robust research into newer molecules ongoing, 
physicians can look forward to possibly more effi cacious 
agents in the near future. These include single agents 
with dual mechanism of action targeting both xanthine 
oxidase and renal urate handling, newer xanthine 
oxidase inhibitors such as topiroxostat and extended 
release febuxostat (phase III trials), novel uricosuric 
agents like verinurad (phase II trials), as well as the 
orally administered Interleukin 1β inhibitor bucillamine. 
Additionally, to improve immune tolerance, trials 
combining a nanoparticle-encapsulated  pegsiticase (a 
pegylateduricase) with the immune modulator rapamycin 
are also underway56.  

Conclusion

With such a wide armamanterium of pharmacologic 
agents, clear management guidelines and a treat to 
target approach, cure for a majority of gout patients is 
now possible. Gout need not be the chronic, debilitating 
disease it once was.
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