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ABSTRACT

Gout is a kind of arthritis which is caused by the accumulation of monosodium uric acid crystals especially in joints. 8.3 million People
in the United States are affected with gout and Prevalence is approximately 20% in patients with a family history of gout. Controlling
the acute flares has been the first priority in the management of gout. As there are limitations in approved therapies for gout
especially with patients who frequently have multiple comorbidities. Because of the greater understanding of the pathophysiology
of gout, it has resulted in the discovery of new therapies to treat and prevent gout flares and underlying hyperuricemia. Novel
therapies will lower serum urate levels or treat and prevent acute gouty flares. This review describes various novel drugs for treating
the gout and their safety and efficacy when compared to other traditional drugs used for gout.
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INTRODUCTION

out is the most common type of inflammatory

arthritis in adults that occurs due to elevated

serum urate levels resulting in deposition of
monosodium urate (MSU) crystals in articular and
periarticular tissues.! If serum uric acid level exceeds 6.8
mg/dl, it is termed as hyperuricemia. The prevalence of
gout in the USA is 3.9 % which means 8.3 million adults are
affected with gout whereas the prevalence of
hyperuricemia in USA is 21.4 % or about 43.3 million
individuals are affected.? Worldwide incidence of gout has
been increased gradually due to poor dietary habits such
as fast foods, lack of exercises, increased incidence of
obesity and metabolic syndrome.3In spite of rise in
prevalence, the current therapy for gout is often limited
because of its side effects, various comorbidities such as
such as cardiovascular disease, diabetes mellitus,
hypertension, chronic kidney disease, metabolic
syndrome) and drug-drug interactions.* Though the
pathophysiology of hyperuricemia (HU) and gout is well
understood, its management still remains remarkably
suboptimal, leading to frequent recurrent flares, increased
hospitalization rates in the US, and worsening economic
burden.®® Conventionally, lowering serum urate levels via
inhibiting uric acid synthesis (de novo) has been the
preferred approach with xanthine oxidase inhibitors such
as allopurinol and febuxostat.® The better understanding
of pathogenesis of gout over the past few decades
provided the impetus for new, more specific therapeutic
targets. This review describes all most all the new drugs for
the treating inflammation in acute gout, including biologics
such as Anakinra, Canakinumab, and Rilonacept. Apart
from this, other anti-inflammatory agents such as
Corticotrophin and Melanocortins and Caspase inhibitors
may be on the horizon for prophylaxis and treatment of
acute gout flares. Additionally, the drugs like

Benzbromarone, Arhalofenate, Lesinurad, Tranilast,
Levotofisopam, Verinurad and Purine nucleoside
phosphorylase inhibitor like Ulodesine are included in this
review.

Anakinra

Anakinra is a recombinant human IL-1B receptor
antagonist which has been approved by US FDA for
rheumatoid arthritis and neonatal-onset multi-system
inflammatory disease. To date, randomized controlled
trials assessing anakinra’s efficacy in the management of
gout flares are still lacking’, but there are some case series
and uncontrolled trials which are supporting its efficacy in
treating gout flares.®® In practice, Anakinra is preferred off-
label anti-IL-1B strategy among experienced
“goutologists”, based on its relative short half-life and
lower cost when compared to Canakinumab.

Canakinumab

Canakinumab is a completely humanized anti-IL-
1Bmonoclonal antibody which binds to soluble IL-1B and
thereby prevents receptor activation.'® *US Food and
Drug Administration (FDA) approved Canakinumab for
cryopyrin-associated periodic fever syndromes, Muckle-
Wells syndrome, familial cold auto-inflammatory
syndrome, and systemic idiopathic juvenile arthritis.In
One double-blind study assessment of efficacy and safety
of one dose of 150 mg Canakinumab against one single
dose of triamcinolone injection at baseline and also during
an acute gout attack in patients frequently flaring with
contraindications to use of NSAIDs and/or colchicine has
been performed.’® This study proved Canakinumab is
having a rapid onset in pain relief and increased the time
between a flare, which is likely attributabletoitshalf-
lifeof21-28days.'> *Moreadverseeventswere observed in
the Canakinumab group, which includes infections,
neutropenia, and thrombocytopenia.’* In another
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comparative study, Canakinumab (single dose versus four
divided doses weekly) versus colchicine 0.5 mg daily for
gout prophylaxis during initiation of Urate Lowering
Therapy (ULT) with allopurinol.®2In  this  study,
Canakinumab was found to be superior prophylaxis than
its comparator colchicine. The use of Canakinumab has
been approved by European Medicines Agency for patients
with contraindications to use of conventional anti-
inflammatory medications.?

Rilonacept

Rilonacept is a dimeric fusion protein (or IL-1 Trap) which
consists of the extracellular domains of human IL-1B
receptor and IL-1 receptor accessory protein which is fused
to the Fc portion of human 1gG.2° In a phase 2 trial of
Rilonacept (320 mg loading dose and 160 mg weekly) was
compared to placebo for prophylaxis while initiating ULT
with allopurinol and it was found to be superior in reducing
gout flares during this period.® Other phase 3 trials have
compared Rilonacept versus placebo and the results were
found to be similar.'> ®Conversely, in a randomized,
controlled clinical trial using indomethacin was used as
comparator to Rilonacept. In this study, Rilonacept alone
or combined with indomethacin was not significantly
superior to indomethacin monotherapy.*’Rilonacept has
half-life of 9 days and it was overall well tolerated in both
studies with adverse reactions observed were pre-
dominantly injection site reactions.” 18

Adrenocorticotropic hormone (ACTH) or corticotropin

Adrenocorticotropic hormone (ACTH) or corticotropin was
the first steroid agent which is used in rheumatic disease
and its effectiveness as an anti-inflammatory was due to
its ability to stimulate adrenal production of
corticosterone.’® ACTH is a precursor molecule for
melanocortin, and recently it has been identified that
ACTH binds to all five melanocortin receptors besides
melanocortin-2 receptor which is responsible for adrenal
stimulation. In the management of gout, ACTH acts at
melanocortin-3 receptor (MC3R), a member of 7-
transmembrane G-protein coupled receptors family.' °
When melanocortin or corticotrophin bounds to MC3R, it
initiates anti-inflammatory signals and sequestering the
activities of NF-kB and hemeoxygenase, which results in
decreased inflammatory cytokine transcription and
production.!! Getting and coworkers further explored this
pathway by using a rat model for acute gout.? 2!After
injection of corticotrophin subcutaneously, rise in levels of
corticosterone and signs of reduced inflammation were
observed. It was also observed that upon injection of
corticotrophin directly into the joint, increased levels of
corticosterone were not seen in the setting of decreased
inflammation, which indicates that ACTH might have anti-
inflammatory properties independent of glucocorticoid
release.?%?!n A case series review of 181 inpatient cases of
gout patients was performed in which ACTH was used as
first line treatment.?? Investigators observed that 77 % of
patients has shown response after one intramuscular
injection. Among remaining non-responders, 87 %
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received a second injection the following day, of which 82
% were responded??. Further clinical trials are needed to
evaluate the efficacy of this treatment, as it would fill a
critical need for therapies inpatients who are having
contraindications to NSAIDs, colchicine, and high-dose oral
corticosteroids.

Caspase inhibitors

Caspases-1-4 is involved in inflammasomes and mediates
the maturation and secretion of IL-1B.2%in murine models
Caspase inhibitors has shown to inhibit IL-1, but only Case
reports are currently available regarding its efficacy in
humans.?*further investigations are needed for evaluating
efficacy of caspase inhibitors in treating gout.

Benzbromarone

Benzbromarone is a potent uricosuric agent and it acts by
inhibiting URAT 1 (urate transporter) and GLUT 9 (glucose
transporter). Benzbromarone has shown to be more
potent than probenecid when used as an add-on to 300
daily mg of allopurinol and 92% of participants reached a
target SU of 5 mg/dl.2* Two different comparative studies
have compared Benzbromarone to allopurinol showed
higher potency of Benzbromarone when compared to the
standard dose (300 mg) of allopurinol, but almost equal
effectiveness exists after up-titration of allopurinol.?> 26 |n
a meta-analysis review, they concluded that there is no
significant difference in urate lowering potency and the
same review concluded that Benzbromarone is more
potent than probenecid in achieving SU goals.?”

Even In patients with estimated GFR of 20 ml/min Efficacy
of Benzbromarone has been seen.?® Despite of its high
efficacy, Benzbromarone was withdrawn from the market
in several countries because of post marketing reports of
abnormal liver function and deaths from hepatic failure.
This risk was especially high in those patients taking high
doses of 300 mg daily.®interestingly; the systematic
review by Kyddet al. concluded that when compared with
probenecid, Benzbromarone has fewer withdrawals due to
adverse events (AE) and fewer incidence of adverse
events.?’

Arhalofenate

Arhalofenate has dual mechanism of action whose main
uricosuric effect comes from the selective inhibition of
URAT1 and OATA4. It is also a peroxisome proliferator-
activated receptor-ligand (PPAR)-y partial agonist, and
through this mechanism, it reduces IL-1B levels with a
potential added benefit of reducing gout flares.®it was
initially developed to treat diabetes, later it was discovered
to have properties advantageous to the treatment of acute
and chronic gout.'> 4

In an analysis of four global double blinded phase Il
randomized controlled trials (RCTs) including 955 patients
analyzed the effect of different doses of Arhalofenate on
SU, there is Statistical significant dose-dependent
reductions from baseline SU were in 13%, 22%, and 29% of
the patients receiving Arhalofenate 200, 400, and 600 daily
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mg respectively. Upon analyzing patients who have
baseline SU was above 6 mg/dl, 48%, 78%, and 83% of
patients receiving 200, 400, and 600 mg of Arhalofenate
achieved a SU below 6 mg/dl when compared to only 25%
in the placebo group and the safety profile was overall
good, significant reductions were observed in fasting
glucose, hemoglobin Alc and triglycerides were seen in all
treatment arms. Another phase Il trial was designed for
evaluation of arhalofenate’s urate lowering effect, and
also evaluating its ability to prevent flares. In This 12-week
RCT, Arhalofenate has been used in 600 or 800 mg daily
doses, when compared to placebo, allopurinol 300 mg
daily, and allopurinol 300 mg daily in combination with
colchicine 0.6 mg daily.3? Participants receiving the
Arhalofenate 800 mg dose presented with a flare rate
reduction of 46% and it is 41% for allopurinol monotherapy
and the mean percentage change in SU was 12% and 16%
in the Arhalofenate 600 and 800 mg when compared to
placebo and there is no statistically significant number of
participants reaching a target Serum Uric Acid (SU) of less
than 6 mg/dl.

Lesinurad

Lesinurad is a Uric acid Reabsorption inhibitor (URI) and
OAT4 inhibitor that inhibits urate transporter-1 (URAT1) in
renal tubules, and therefore normalizes uric acid excretion
and reduces serum uric acid (sUA) levels.3?In a recently
published multi-center open label trial investigating the
efficacy and safety of Lesinurad in combination with
febuxostat in 20 subjects, Individuals with baselines UA
>8mg/dL were assigned to two groups, febuxostat 40 or 80
mg. Urate levels were checked after administering
febuxostat alone for 1 week and in the second week,
Lesinurad 400 mg/day was added for 1 week and then
increased to 600 mg/day the following week. The results
shown that there was a significant decrease in sUA with
once daily administration of Lesinurad 400mg in
combination with either febuxostat 40 or80 mg/day rather
than single dose febuxostat 40or 80 mg/day.3?

Tranilast

Tranilast was initially developed as medication for asthma
and other allergic conditions in Japan, which was shown to
reduce SU levels in healthy volunteers. It inhibits GLUT9
and URAT1 transporters and promotes renal excretion of
urate.®® Two phase Il clinical trials evaluated the effect of
Tranilast, one by using a single dose of Tranilast with
various doses ranging from 100 to 900 mg, and the second
study has done by using total daily doses of 300, 600 or 900
mg daily during 7 days.?* In first study mean SU decrease
of 0.17 and 0.24 mg/ dl was observed at 4 and 24 hours,
respectively and in the second study the mean SU reduced
to 1.1, 3.2 and 3.3 mg/dl in 300, 600 and 900 mg groups,
respectively. Tranilast also acts as anti-inflammatory which
reduces inflammation induced by monosodium urate
(MSU) crystals in vivo, by suppressing leukocyte infiltration
and plasma extravasation in a similar way to colchicine and
indomethacin.3 This represents an added benefit to ULT
therapy with the possibility of flare prevention.
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Levotofisopam

Levotofisopam is the S-enantiomer of the racemic mixture
tofisopam which is approved in several countries outside
the US for the management of a variety of disorders
associated with stress or autonomic instability and was
found to have uricosuric properties. In a phase Il trial with
13 patients with hyperuricemia and gout, one day of
Levotofisopam 500 mg daily followed by TID doses and one
final single dose on day 7 showed a reduction in mean
absolute SU of 3.9 mg/dI (range 2.3-5.3). No significant AEs
were reported.

Verinurad

Verinurad is a URAT1 inhibitor which is three times more
potent that Benzbromarone and 100 times more potent
than probenecid.?’ In a phase | trial, a 36-hour sustained
decrease of 60% in SU concentrations was reported in
healthy individuals after receiving a single dose of
Verinurad 40 mg.3® Currently, phase Il trials comparing
monotherapy and combination therapy of allopurinol and
febuxostat are ongoing and no results are available at the
moment.

Ulodesine

Ulodesine is a purine nucleoside phosphorylase (PNP)
inhibitor and It acts upstream of xanthine oxidase in the
purine metabolism pathway to reduce serum urate
production®. In phase 2 placebo-controlled trials,
Ulodesine of doses ranging from 40 to 80 mg once daily
reduced the sUA levels in conjunction with allopurinol in
patients who have not r alone to allopurinol 300mg
daily.*°Another phase 2trial tested the addition of low-
dose Ulodesine to various doses of allopurinol. It was
observed that 100 % of subjects taking Ulodesine40 and 80
mg/day by combining with 300 mg/day of allopurinol
achieved the target of serum uric acid less than 6.0
mg/DI}, but the higher doses resulted in more diarrhea
and rashes when compared to the placebo group. No
increase in infection was observed, which would be a
concern, since inborn error of purine metabolism from PNP
deficiency is associated with a combined
immunodeficiency.!? further studies have to be done, to
find the Ulodesine role in lowering serum uric acid.

CONCLUSION

This review describes about the latest drugs for treating
the gout flares and the drugs which are under
investigation.
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