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1. Background information on the procedure

1.1. Submission of the dossier

The applicant AstraZeneca AB submitted on 7 January 2015 an application for Marketing Authorisation

to the European Medicines Agency (EMA) for Zurampic, through the centralised procedure under Article
3 (2) (a) of Regulation (EC) No 726/2004. The eligibility to the centralised procedure was agreed upon

by the EMA/CHMP on 23 January 2014.

The applicant applied for the following indication. t
Zurampic is indicated for the chronic treatment of hyperuricaemia in combination with allopurj
febuxostat in gout patients when additional therapy is warranted (i.e. not at target serugq d
levels or with presence of tophus). Zurampic is indicated in adults. K\

The legal basis for this application refers to: O

Article 8.3 of Directive 2001/83/EC - complete and independent application. T %Hcant indicated
that lesinurad was considered to be a new active substance.

The application submitted is composed of administrative information, m@; quality data, non-

clinical and clinical data based on applicants’ own tests and studies r bibliographic literature
substituting/supporting certain tests or studies. Q
Information on Paediatric requirements Q

Pursuant to Article 7 of Regulation (EC) No 1901/2006, Qplication included an EMA Decision
P/0153/2014 on the granting of a (product-specific) jver.

Information relating to orphan market excl@ty
Similarity

Pursuant to Article 8 of Regulation (E @141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, the applicant did not subré

authorised orphan medicinal pr because there is no authorised orphan medicinal product for a
condition related to the prop jndication.

critical report addressing the possible similarity with

Applicant’s request fo&n eration

New active Sub‘st atus
The applicang r ed the active substance lesinurad contained in the above medicinal product to be
considered active substance in itself, as the applicant claims that it is not a constituent of a

product sly authorised within the Union.

Advice

The applicant received Scientific Advice from the CHMP on 29/11/2010, 1/04/2011, 17/11/2011 and
13/06/2014. The Scientific Advice pertained to quality, non-clinical and clinical aspects of the dossier.

Licensing status

The product was not licensed in any country at the time of submission of the application.
1.2. Steps taken for the assessment of the product

The Rapporteur and Co-Rapporteur appointed by the CHMP were:
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Rapporteur: Johann Lodewijk Hillege Co-Rapporteur: Greg Markey

The application was received by the EMA on 7 January 2015.
The procedure started on 21 January 2015.

The Rapporteur's first Assessment Report was circulated to all CHMP members on 10 April 2015.
The Co-Rapporteur's first Assessment Report was circulated to all CHMP members on 10 April
2015.

PRAC assessment overview, adopted by PRAC on 7 May 2015

During the meeting on 21 May 2015, the CHMP agreed on the consolidated List of Questi éﬁe
sent to the applicant. The final consolidated List of Questions was sent to the applican May

2015. ‘\

The applicant submitted the responses to the CHMP consolidated List of Questic@& 17 August
2015.

The following GLP inspection was requested by the CHMP and their ouu@&lken into
u

consideration as part of the Quality/Safety/Efficacy assessment of th@ ct:

— A GLP inspection at a CRO site located in China and at an AsﬁZeneca subsidiary located in
the USA have been conducted between July and Septem 5. The summary inspection

report of the inspections carried out was issued on 12 er 2015.

The Rapporteurs circulated the Joint Assessment Repg the applicant’s responses to the List
of Questions to all CHMP members on 30 Septemb 5

PRAC RMP Advice and assessment overvievb ed on 8 October 2015

During the CHMP meeting on 22 Octobng , the CHMP agreed on a list of outstanding issues to

be addressed in writing by the applicgfit.

The applicant submitted the res @to the CHMP List of Outstanding Issues on 16 November
2015. E }

The Rapporteurs circulate Qoint Assessment Report on the applicant’s responses to the List
of outstanding issues s@; CHMP members on 3 December 2015.

PRAC RMP Advice, ssessment overview, adopted on 3 December 2015

During the @ on 17 December 2015, the CHMP, in the light of the overall data submitted
and thegscfengic discussion within the Committee, issued a positive opinion for granting a
Marke horisation to Zurampic

2
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2. Scientific discussion

2.1. Introduction

Problem statement

Gout is a chronic uric acid crystal deposition disease. It results from hyperuricemia, a metabolic
disorder, which is mainly thought to be due to insufficient renal uric acid excretion, and to lesser
extent a purine rich diet. Gout may be secondary to the intake of thiazide diuretics. Some families
have a genetic predisposition, related to expression of uric acid transporter enzymes.

Hyperuricemia is defined typically as serum Uric Acid levels (sUA) > 6.8 mg/dL (> 400 umol/
on the solubility limit of uric acid. When sUA exceeds the solubility limit, this can lead tod
urate crystals in body tissues. These crystals can accumulate in and around joints, whic,
painful and recurrent attacks of inflammatory arthritis. Eventually, subdermal deposi d tophi can
occur. Tophi may be small and symptomless, or large and bothersome, causin ? rthritis,

malfunction of joints and rupture of the overlying skin (“leaking tophi”). Toph ing in the kidney

may lead to lithiasis and inflammation, and if uncontrolled, to renal failure.

. &revalence of gout is

d and elderly males. Patients
severe gout and chronic
eneral elderly using diuretics.

Gout is the most common type of inflammatory arthritis (Doherty 201
estimated as 1-2 % in Europe. Gout is primarily diagnosed in middl

with a genetic predisposition of hyperuricaemia, however, may
topaceous arthritis at a young age. Women who develop goub

Common co-morbidities in gout are chronic kidney dis nd diabetes type 2, obesity,
hypertension and cardiovascular (CV) disorders and aIZ& dependence. Gout and asymptomatic
hyperuricaemia is associated with an increased risk death (loachimescu 2008, Kim 2008).
Whether there is a causal relationship between ricaemia and CV disease outcomes and

hypertension is a matter of debate and not cdgfirmed by interventional studies (Vinik, 2014).

Standard care of gout consist of urate-I
are treated symptomatically with an
management of gout is to lower s

minimum, to durably improve tﬁ

therapy (ULT). In addition, acute gouty arthritis flares
and anti-inflammatory drugs. The therapeutic goal in the
Is with ULT below a target sUA of < 6 mg/dL (360 umol/L) at
s and symptoms of gout. According to several international
guidelines, including those f@ e British Society for Rheumatology and the American College of
Rheumatology, lower taroRgt S levels < 5 mg/dL (300 umol/L) are indicated for patients with tophi,

as a larger gradient is ired to obtain an adequate reduction in crystal deposition within a
reasonable timef anna, Fitzgerald, 2012, Richette 2014). The target of 5 mg/dL is based on
the median s} of the general UK male population (Jordan et al, 2007).

Several UL@ available for the prophylaxis of recurrent gouty attacks and reduction of tophi, which

&

nthine-oxidase inhibitors (XOl), allopurinol and febuxostat, which decrease the de novo

(b) oral uricosuric agents probenecid, benzbromarone, and sulphinpyrazone. Uricosuric agents increase
excretion of uric acid into the urine, by inhibition of transporters mediating reabsorption of uric acid by
the kidney. Lesinurad also belongs to the oral uricosuric agents.

(c) intravenous pegloticase, a pegylated recombinant uricase. Uricase is an enzyme which converts uric
acid to more soluble allantoin for renal excretion.

Initiation of ULT could actually induce an arthritis gout attack, as instability of crystals deposits due to
a sudden drop of sUA, may trigger an inflammatory reaction. According to clinical treatment guidelines,
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gout flare prophylaxis with colchicine or a NSAID is recommended in the first 3-6 months after starting
ULT.

Approximately 40% to 80% of patients do not achieve recommended sUA goals with current first line
XOl, and warrant additional treatment to control their disease (Schumacher 2008, Becker 2005,
Becker 2010, Edwards 2009). Urocosic agents have their limitations regarding safety, and are not
overall available in the EMA member states. E.g. benzbromarone is associated with hepatotoxicity.
Probenecid causes multiple drug-drug interactions and has to be frequently dosed over the day,
whereas sulphinpyrazone has been associated with rash and gastric bleeding. Pegloticase is highly
effective, however, its use is limited to last line because of the risk of serious infusion reactions. Q

In conclusion, though several ULT options are available, there is a need for other effective ora®

with a favourable safety profile. - 6

About the product O

Zurampic is a solid tablet containing 200 mg of lesinurad. Lesinurad is an ux ric Urate Lowering
Therapy (ULT) that inhibits specifically Uric Acid Transporter 1 (URATl)@ 1 is thought to be
responsible for the majority of the reabsorption of filtered uric acid fro renal tubular lumen. By
inhibiting URAT1, lesinurad increases uric acid excretion and thereby %&r sUA. In addition, lesinurad
is an inhibitor of OAT4 (organic anion transporter), which is consid be involved in hyperuricemia

secondary to the use thiazide diuretics.

The initially proposed indication was “chronic treatme Qh peruricaemia in combination with
% apy is warranted (i.e. not at target serum

allopurinol or febuxostat in gout patients when addition\
uric acid levels or with presence of a tophus” in adul

The recommend indication is “Zurampic, in co n with a xanthine oxidase inhibitor, is indicated
in adults for the adjunctive treatment of h ruri®aemia in gout patients (with or without tophi) who
have not achieved target serum uric acid Ie@lj ith an adequate dose of a xanthine oxidase inhibitor”.

According to the SmPC of Zurampic, tment target sUA level is less than 6 mg/dL (360 pmol/L).
In patients with tophi or persiste toms, the target is less than 5 mg/dL (300 pmol/L). Testing
for the target sUA level may be& med as early as 4 weeks after initiating Zurampic treatment.

The recommended doseof %npic is 200 mg once daily in the morning, to be taken with food and
water. No dose adjust ¥ ar® proposed for elderly, patients with mild-moderate renal impairment,
and patients with impairment. A statement has been included in the SmPC that Zurampic
should not be iniﬁ\ patients with severe renal impairment (CrCL less than 30 mL/min).

.
Several preE Q&ry measures are recommended in the SmPC to prevent hyperuricosuria when using

lesinurad, as sufficient hydration (2 litres of liquid per day), and morning intake. Zurampic must

be t he same time as the xanthine oxidase inhibitor (XOI) of choice (allopurinol or febuxostat),
si as been show that XOIl reduce the urinary uric acid load and the risk of renal events of
lesinyad.

Gout flare prophylaxis with either colchicine or NSAIDs is recommended for at least 5 months when
starting lesinurad therapy, in order to reduce the risk of ULT-induced gouty arthritis flares.
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2.2. Quality aspects

2.2.1. Introduction

The finished product is presented as film-coated tablet containing 200 mg of lesinurad as active
substance.

Other ingredients are hypromellose, microcrystalline cellulose, lactose monohydrate, crospovidone and
magnesium stearate for the tablet core and hypromellose, titanium dioxide, triacetin, indigo carmine

and brilliant blue FCF in the tablet coat.
The product is available in a clear (PCTFE/PVC/Aluminium) blister. 06
2.2.2. Active Substance ’\6

General information

The structure of lesinurad is depicted below: 0\;

Lesinurad is a white to off-white powder and is oscopic. Sufficient information on the solublility
in aqueous and organic solvents has been pryide® Regarding aqueous solvents, solubility increases
with increasing pH (0.0041 mg/mL at pH 1@ .1 N HCIl to 117 mg/mL at pH 6.0 in 0.3N NaOH).
Lesinurad does not contain any chiral.c ut is provided as racemic mixture of 2 atropisomers
(ratio of 50:50) on which sufficient i
crystal forms (free acid polymorp
stable). Form 2 is the desired tt&
does not change upon stora

ion has been provided. There are 2 known non-solvated
esinurad: form 1 (metastable) and form 2 (thermodynamically
dynamically stable form which is consistently manufactured and

route of sy
starting ma @ -

In ac @e with article 8.3 of Directive 2001/83/EC, New Active Substance status was claimed. The
in ion provided in the dossier shows that lesinurad is not an isomer, mixture of isomers, a
complex or derivative or salt of a chemical substance previously authorised as a medicinal product in
the European Union. Lesinurad is also not a chemical entity already used in a medicinal product.
Therefore lesinurad is considered a new active substance from a quality perspective.

Manufacture, characterisation and process controls
The active substance is manufactured at three locations.

Lesinurad is synthesized in 3 synthetic steps. The commercial manufacturing process for the synthesis
of the active substance was sufficiently detailed including quantities and operating conditions.
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Starting materials have been adequately described and justified on the basis of the Reflection Paper on
requirements for selection and justification of starting materials for the manufacture of chemical active
substances (EMEA/H448443/2014). Sufficient information on raw materials, synthesis and
specifications of lesinurad have been provided. Reprocessing consists of repetition of the regular
process.

The process comprises 2 isolated intermediates and their specifications are acceptable based on the
provided control strategy which is in line with ICH Q11. Critical quality attributes have been discussed,
although the application is not a Quality by Design application. The critical steps have been adequately
justified and critical parameters have been determined and described sufficiently.

The development of the control strategy for the manufacture of lesinurad followed a science -
based approach. Analytical procedures which are considered critical for the quality of thg a
substance and intermediate control have been adequately validated. K

Thorough discussion of impurities (that have been divided into organic, inorgani% metals,
rrontrol of

solvents and genotoxic) comprising several spike and purge studies show abse\&
impurities in lesinurad. The residual solvents are all class 2 and 3 solvents. Gergt®kic / mutagenic
impurities have been studied according to ICH M7 and their purge and com acceptable.

The active substance is stored in double low density polyethylene (LP bags individually closed with
plastic tie wraps. This primary packaging complies with 21CFR 17(. and EC directive 10/2011 as
amended and the specification contains tests for description (co@ss translucent bag) and
identification by IR (spectrum of reference standard provide

Specification \O

The active substance specification includes tests f @ription, identification (by FTIR and HPLC),
assay (by HPLC), sulfated ash (according to Ph. Br.¥, water content (according to Ph. Eur.), organic
impurities (amino impurity, hydroxy impurit es-bromo impurity, chloro impurity, individual,
unspecified impurity, total impurities) by
toluene, tetrahydrofuran) by GC hea

and residual solvents (ethyl acetate, n-heptane,

The justification for tests and limi
solvents has been provided. Im

scription, identification, inorganic impurities and residual
s present higher than the qualification threshold according to ICH
Q3A were toxicologically qu

The specification limit \5 the ICH Q3D (Draft, July 2013) Class 2B oral permitted daily exposures
limits (option 1) ior tal impurities.

The analyticg) p@ures have been described in sufficient detail and the in-house analytical
e

procedures en adequately validated in accordance with the ICH guidelines. The reference

standar active substance (manufactured with the commercial process) and impurity standards
have aracterised and are suitable for their intended use.
Bat alyses data of eight batches manufactured at commercial site using the commercial process

were provided and demonstrate compliance with the proposed specification.
Stability

Stability data on 3 commercial batches of lesinurad active substance stored in double LPDE bags
(intended package) for 24 months under long term conditions at 25 °C / 60% RH and for up to 6
months under accelerated conditions at 40 °C / 75% RH according to the ICH guidelines were
provided. In addition, data of two pilot scaled batches with a previously used manufacturing process
have been provided, stored at 25 °C / 60% RH (36 months) and 40 °C / 75% RH (6 months). The
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material was packed in double LDPE bags, closed with tie wraps as those proposed for commercial
packaging.

Stability data for all batches of lesinurad active substance met the proposed commercial specification
criteria at all storage conditions studied.

The overall data is sufficient to grant the proposed re-test period of 36 months, when stored below
30°C, although the storage restriction does not have to be applied.

2.2.3. Finished Medicinal Product

Description of the product and pharmaceutical development b
The finished product corresponds to a film-coated tablet intended for immediate release.‘M
authorisation is sought for a strength of 200 mg of the active substance lesinurad. The fg\
is presented as film-coated tablet containing 200 mg of lesinurad as the active subst

product

ingredients are hypromellose, microcrystalline cellulose, lactose monohydrate,
magnesium stearate for the tablet core and hypromellose, titanium dioxide, tri , indigo carmine
and brilliant blue FCF in the tablet coat. The product is available in a clear (PT VVC/Aluminium)

blister.

The proposed commercial packaging is push-through blister packs f d from a clear laminated
plastic film made of PVC and PCTFE and sealed to aluminium foil : at seal lacquer.

All excipients meet Ph. Eur. compendial specifications and in ecifications (where applicable).
An acceptable in-house specification is provided for the material. Non-compendial colouring
excipients in the tablet coating (FD&C Blue #1 Indigo C\ e Aluminium Lake and FD&C Blue
#2/Brilliant Blue FCF Aluminium Lake) are in compli with Commission Regulation No 231/2012.

Excipients and packaging are usual for this type sage form.

Various pharmaceutical forms and polymor, &)rms of the active substance were explored during

pharmaceutical development. The propo mercial formulation is identical to that used in Phase
3, i.e., an immediate release tablet c WNg 200 mg of crystalline lesinurad free acid. Bioequivalence
studies were carried out to comp various forms.

discriminate between b

Development of the routine &solutlon testing method was adequately described and was shown to
acceptable bioavailability and batches with a slower rate and extent of

absorption
Manufacture ofet g duct and process controls

The manufact gyorocess is a standard manufacturing process involving high shear granulation

including d ing and wet granulation, wet milling, fluidized bed drying, milling, blending including
lubricati pression, and film-coating. The manufacturing process is described in sufficient detail.
M ps of the manufacturing process have been validated by a number of studies. The critical

stepNare defined and suitable controls are applied. It has been demonstrated that the manufacturing
process is capable of producing the finished product of intended quality in a reproducible manner. The
in-process controls are adequate for this type of manufacturing process and pharmaceutical form.

An acceptable process validation protocol for three consecutive batches has been provided, which will
be completed prior to sales of drug product.

Product specification

The product release and shelf life specification includes tests for description (visual inspection),
identification of lesinurad (HPLC spectrum and retention time/UV spectrum), assay (HPLC),
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degradation products (HPLC), dissolution (Ph. Eur.), uniformity of dosage units by mass variation (Ph.
Eur.), and microbiological quality (Ph. Eur.).

Analytical methods are adequately described and validated in accordance with the ICH guidelines.
Additional validation data have been provided for the dissolution (cross-validation of the HPLC and UV
methods) and microbiological quality methods (demonstration of the absence of growth inhibition by
the drug product). Satisfactory information on the reference standards has been presented.

Batch analytical data of the intended commercial manufacturing site are presented for one commercial
scale and four pilot scale batches of the 200 mg strength, demonstrating compliance with the relgase
specification. 6

Stability of the product

.
Stability data on the product have been provided for three pilot scale batches of the 20Q N%rength
stored at 25 °C / 60% RH (36 months), 30 °C / 75% RH (36 months) and 40 °C/ 7 @
months). The conditions and products used in the stability studies are accordin %F CH stability
guideline. The batches were manufactured at the development site. Stability s %
manufactured at the intended commercial manufacturing site have been %ﬁ The batches are

of batches

stored in PVC/PCTFE blister packs, representative of the commercial conta&i
Samples were tested for description, assay, degradation products, dis&lution and microbial limit tests
(at least annually at release). In addition hardness and water cong ere tested. The analytical

closure system.

procedures were sufficiently described and shown to be stabilit ating.

No significant changes were observed at any storage condy
specified degradation product and water content have b
provided and results were within specification. O

Increasing trends in the levels of a
served. Updated stability data have been

Photostability of unpacked tablets was demonstr@according to ICH Q1B and indicate that the
finished product is not light sensitive.

Stability of the finished product in bulk pal 4-layer aluminium foil bag) has been shown for three
months at 25°C/60% RH, 30°C/75% d 40°C/75% RH.

Therefore the proposed shelf-lif months in Aclar blisters with no specific storage restrictions
seems justified. Q

Adventitious agents \

Magnesium stearat rced from vegetable origin. Lactose monohydrate is manufactured from milk

that has been sw from healthy cows in the same conditions as milk collected for human

consumpti harmaceutical grade lactose complies with the requirements for Europe per

Directive 7 /EEC and EMEA/410/01. A statement of compliance from the supplier of lactose
mon @e as been provided.
2. ® Discussion on chemical, pharmaceutical and biological aspects

Information on development, manufacture and control of the active substance and finished product has
been presented in a satisfactory manner. The results of tests carried out indicate consistency and
uniformity of important product quality characteristics, and these in turn lead to the conclusion that
the product should have a satisfactory and uniform performance in clinical use.

2.2.5. Conclusions on the chemical, pharmaceutical and biological aspects

The quality of this product is considered to be acceptable when used in accordance with the conditions
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defined in the SPC. Physicochemical and biological aspects relevant to the uniform clinical performance
of the product have been investigated and are controlled in a satisfactory way.

2.2.6. Recommendations for future quality development
Not applicable.
2.3. Non-clinical aspects

2.3.1. Introduction t

Lesinurad is a selective uric acid reabsorption inhibitor (SURI) that inhibits the uric acid trani@r 1

(URAT1). URAT1 is responsible for the majority of the reabsorption of filtered uric acid ﬁx e renal

tubular lumen. By inhibiting URAT1, lesinurad increases uric acid excretion and there rs serum
uric acid. Lesinurad also inhibits Organic Anion Transporter 4 (OAT4), a uric acid rter involved
in diuretic induced hyperuricemia. \'

The nonclinical safety profile of lesinurad was characterised in a testing prq @m that included
assessment of primary and secondary pharmacodynamics (PD), safety ph cology,

pharmacokinetics (PK) including drug-drug interaction (DDI) with ma'iner enzymes and liver/kidney
transporters, metabolism, distribution, excretion, and a complete t@logy package to support the

chronic administration of lesinurad in adult patients. Q
Scientific advice was received from the CHMP on 29 Nove 10 and 1 April 2011. The non-clinical
advice concerned the adequacy of the embryofetal deve ntal studies in rats and rabbits.

2.3.2. Pharmacology QO

Primary pharmacodynamic studies \,

The inhibitory effects of lesinurad on x@ RAT1-mediated transport of uric acid were studied in two
independent experiments in Xenopu S oocytes. An ICsy of 52.5 uM and 41 pM was calculated. In

human embryonic kidney cells sta@expressing the human URATL1 transporter, lesinurad suppressed
uptake of [**C] uric acid with Cso value of 7.3 uM.

Both cis-inhibition (due %g uminal lesinurad concentrations in the proximal tubuli) as well as
trans-inhibition (due t ateral transport by OAT1 and OAT3) may contribute to the inhibition of

uric acid transpogt T1.

When rat ane c\RATl transfected cells were used, it appeared that lesinurad did not inhibit these
rodent orth \at relevant concentrations (up to 100 pM).

,@(ATL lesinurad also inhibits hOAT4 with an average ECs, value for lesinurad of 3.7 puM.

T4 (hOAT4) is a recently characterized urate transporter involved in human urate transport
in thkidney. Human SLC2A9v1 and SLC2A9v2 (the GLUT9 transporter) located at the basolateral
membrane of renal tubular cells, however, are not affected by lesinurad.

Lesinurad and its metabolites M1, M2, M3 and M6 were tested for potential inhibition of xanthine
oxidase using either xanthine or hypoxanthine as a substrate. No inhibition of xanthine oxidase
conversion of xanthine or hypoxanthine to uric acid was observed at relevant concentration.

Similarly, no inhibition of purine nucleoside phosphorylase was observed.
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Considering the lower concentrations of the metabolites and the higher ICgy values for URAT1 and
OAT4 of the metabolites M2, M3, M4 and M6, it is not expected that these metabolites contribute to
the pharmacological activity of lesinurad.

The primary pharmacological activity of lesinurad was studied in the New World monkey Cebus apella
(Brown capuchin). Urinary excretion of uric acid increased from baseline, suggesting that lesinurad
likely shares the same mechanism of action as benzbromarone, although the presence of URAT1
transporter in Cebus monkeys has not been established. Serum uric acid levels did not change in
animals treated with lesinurad or benzbromarone. At baseline, significant amounts of allantoin were
detected in both plasma (mean concentration of 0.432 mg/dL) and urine (mean concentration of X.6
mg/dL), suggesting the existence of uricase in Cebus monkeys, which significantly reduces the éof
the Cebus monkey as an in vivo model. é)

: "0
Secondary pharmacodynamic studies
Secondary pharmacological targets of lesinurad were assessed by measuring its a t 100 pM) to
inhibit binding of radiolabeled ligands to 169 pharmacological targets that com nsporters,
receptors, and enzymes. Ligand binding of 10 targets was inhibited more th and subsequently
tested to obtain an IC5y. The only ligands that were inhibited with an ICsq 30 M were the

human prostanoid thromboxane A2 (TP) receptor and DP1 receptor. HgweWsf, additional in vitro
pharmacology data, ex vivo models, cardiovascular safety pharmac Qand toxicological studies
indicate that lesinurad is not a functional antagonist of the arachy acid biosynthetic pathway or of
the major prostaglandin receptors in vivo. The evidence of wi ro activities, a lack of tissue-
based activity, and the absence of relevant toxicity findin upratherapeutic dosing in chronic
nonclinical studies indicates that there are no clinically r t PD interactions with these pathways.

Other targets investigated included neuropeptide @)4 and NPY5, which showed no clinically
relevant inhibition from either lesinurad or the tabolite of lesinurad. A battery of nuclear
receptors was also tested, and at the 100 p ncentration of lesinurad only 2 fold activation of
peroxisome proliferator-activated recept PRR) v and weak inhibition (20%) of thyroid hormone
receptor (TR) @ was seen, and no sigN activity was seen at < 25 uM.

As lesinurad is a metabolite of RD , which is an HIV-1 non-nucleoside reverse transcriptase
inhibitor (NNRTI) compound, a activity was investigated. Lesinurad did not exhibit any clinically
significant antiviral activity a HIV. Lesinurad was also tested for activity against the human DNA
polymerases a, 3, and e 1, against human DNA polymerase a was 98.4 uM, while the ICsq
against human DNA rases B and y was > 100 uM, suggesting little potential for toxicity by this
mechanism. é

The potenti OtOXICIty of lesinurad was evaluated by determining the 50% cytotoxic
concentrati 50) in HeLa-JC53 cells and the human HepG2 cell line. The CCgq value in HeLa-JC53
was a4 , whereas the CCsq in HepG2 was above 100 uM. Furthermore, while benzbromarone and

mgQa e (a positive control) were extremely potent at inducing mitochondrial toxicity, lesinurad was
inaCcN\/€ at clinically relevant concentrations. Yet, it should also be considered that HeLa and HepG2
cells have only limited metabolic activity and therefore insufficiently cover any potential role of
metabolites (see also discussion on DILI in toxicology section).

A study on muscle cell toxicity did not reveal muscle toxicity potential of lesinurad in Rat L6 cells in
vitro at a concentration of 10 pM.

In 2 monosodium urate (MSU) dependent rodent acute gout flare models, lesinurad was efficacious in
reducing inflammation from injected MSU crystals. The mechanism for this result in animals is not
understood.
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Safety pharmacology programme

No important safety pharmacology effects on parameters of the CNS, cardiovascular system,
respiratory system, gastrointestinal tract and renal/urinary system were observed.

Effects of a single dose 30, 100 or 300 mg/kg lesinurad on a functional observation battery were
tested in rats. No test article related effects were observed up to 300 mg/kd, corresponding to a C,ax
and AUC 165x and 101x times higher than at the human MRHD, respectively.

The effect of 10, 30, 100 and 200 uM lesinurad on hERG channel current expressed in HEK293 cells
was tested. The IC5o was determined to be 198 pM, while the human C,,,x at MRHD was 12 ug/
Considering the 98% protein binding of lesinurad in human plasma, the IC5y would be estimat %
9.9mM, whereas human total plasma concentration is 17pM at MRHD. é

Male Cynomolgus monkeys were exposed to lesinurad (30, 100, 300 mg/kg) and cardlcg\%ﬂ
parameters were determined using telemetry. QTcR values (QT corrected for heart r
to control values. The NOAEL for cardiovascular effects was 300 mg/kg, which K'e ded with 21x

ere similar

Cmax and 38x AUC of the human MRHD.

No effects on respiratory parameters induced by lesinurad (30, 100, 300 were observed in
male Cynomolgus monkeys 2 and 24 hours after dosing. The NOAEL fﬁe ratory effects was 300
mg/kg, which corresponded with 21x C,ax and 38x AUC at the hun’@ HD

Rats were exposed to 30, 100, 300 and 1000 mg/kg lesinurad. ;%OO mg/kg gastrointestinal motility
was statistically significant decreased and an increase of Wa s was observed. At the NOAEL of
300 mg/kg, Cmax and AUC were 165 and 101 fold hlghe\ at the MRHD.

Rats were exposed to lesinurad up to a dose of 100 kg Mildly increased urinary creatinine and
urinary excretion of uric acid and minimal incre ﬁ erum blood urea nitrogen and creatinine were
observed at 1000 mg/kg. At the NOAEL of 3 Cmax Was 24-fold and AUC 101-fold compared to

the MRHD. 0
Pharmacodynamic drug interacti Q
No pharmacodynamic drug intera tudies were submitted in support of this application.

2.3.3. Pharmacokine@

Pharmacokinetics of legi d after single and repeated administration were investigated in rats, dogs,
and monkeys. In¢adfli , in vitro studies were performed to investigate plasma protein binding, blood
cell/plasma |o‘arccl>2 \"Tg, potential drug-drug interactions, drug metabolism and transporter
characteris pharmacokinetics of the main metabolite M4 and the metabolite M6 (in monkeys)
were also_i igated.

ARso @

In o

Permeability Evaluation in Caco-2 Monolayer Assay (8ARDEP3R1, SR09-066)

In-vitro permeability of lesinurad was evaluated in bidirectional experiments using Caco-2 monolayers
and [**“]-lesinurad. In these studies, lesinurad showed higher basolateral to apical (B-A, approximately
12-16 10°° cm/s) permeability than apical to basolateral (A-B, approximately 4-5 10° cm/s) with efflux
ratios greater than 2 at 1, 10, and 100 uM, indicating that lesinurad was actively transported across
Caco-2 monolayers. However, verapamil or PSC833, known P-glycoprotein (P-gp) inhibitors, had either
no effect or only partially inhibited the basolateral to apical transport of lesinurad.
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In vivo
Single-Dose Pharmacokinetic Studies

The single-dose PK studies were conducted by oral or 1V dosing of lesinurad in mice (oral only), rats,
dogs, and monkeys. Lesinurad was rapidly absorbed in all species following oral dosing. Bioavailability
ranged from highest in dogs (100%0) to lowest in monkeys (41.1%). Mean plasma lesinurad-to-total-
radioactivity ratios were >than 50% in rats and monkeys, suggesting that the majority of systemic
exposure to [14C] lesinurad was in the form of the parent compound lesinurad. The PK parameters
determined from these studies are summarised in Table 1.

Table 1. Pharmacokinetic Parameters of Total 14C Radioactivity and Lesinurad Following Single @

Administration (SR08-058, SR08-059, SR08-060) @
pu— . v f
. AU C.m_. C ma \‘
Species Gender Do_s:e .—U:bsm:pnou l' t1.-1l (n geq hr/g {n g—e% TCIliII
(mgkg) (%) (%) [ (hr) or (hr})
pg-hr/mL)* o \e
Total ¥C Radioactivity \\
Rat Male 20 858 NE 6.44 005 1 y? 34 2 0250
Female 20 70.0 NE 1.96 06.6 26.0 0.250
Monkey | Male 20 450 NE 61.5 111 ¢ 17.8 1.33
Lesinurad e
Male 20 MNE 75.3 339 A 333 0.250
Rat Female 20 ME 71.1 3.08 8 287 0.250
Dog Male 20 NE 100 6.45 N\ 156 60.9 0.438
Monkey | Male 20 NE 411 2 }‘ * 501 162 1.33
Abbreviations: F, bioavailability; NE, not estimated \

& ug-eq-hr/g for total 14C and ug-hr/mL for lesinurad. O
b Hg-eq/g for total 14C and ug/mL for lesinurad

Dose Proportionality Study Following Sj e Dosing of Lesinurad to Sprague Dawley Rats
(SR08-071)

A single-dose PK study was conduct male Sprague Dawley rats prior to the start of the 14-day
toxicology study in rats. Dose pr. ionality was evaluated following a single oral dose of lesinurad at
20, 100, 300, or 1000 mg/kg Qa e rats. The rate of absorption, as measured by Tmax, increased
from 2.33 to 16.5 hours as t ose increased from 20 to 1000 mg/kg. Between 20 and 300 mg/kg,
exposure (as measured UC®-24) increased in a more than dose-proportional manner. At the 1000
mg/kg dose, absorptio delayed and exposure increased in less than a dose-proportional manner

within 24 hours m\%e.
Distributi ’\C)

In vitr in Binding
Invit ing of lesinurad to plasma proteins was evaluated using radio-labelled lesinurad at
co ations of 1, 10, and 50 uM in all species, and at higher concentrations in rats and monkeys

using equilibrium dialysis (Table 2).
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Table 2. Protein binding of lesinurad in plasma across species (SR08-045)

%% Protein Binding (Mean = SD, N=3)
Species

1 pM 10 ph 50 pM 200 pM 500 pM 1000 pAI
Mouse 952045 949035 94.0£0.15 NM NM NM
Rat 977034 981009 97.7+0.01 97.6x0.11 964+ 0.06 951=+0.18
Dog 98.3 =0.06 98.2x0.11 98.1+0.13 NM NM NM
Monkey 982 +0.15 983003 98.2+0.10 978 x0.06 973+ 002 NM
Human 98.5x0.06 984002 97.9=+0.17 NM NM NM b

%)

Quantitative Tissue Distribution of Lesinurad-Derived Radioactivity in Rats X)46)
The distribution and concentrations of total radioactivity in male albino rats and mented rats
were similar following oral administration, and the general patterns of distribut@a

albino rats were similar following oral and 1V administration. Following oral )

Abbreviations: NM, not measured; SD, standard deviation .

dioactivity in
tration, high
concentrations of radioactivity were observed in the contents of the GI tr inary concentrations
were also high, with a maximum level recorded at 2 hours post—dose.Qer as no preferential uptake
was generally rapid in albino and
in all of the measured tissues at

of lesinurad-derived radioactivity into the brain.

Elimination of radioactivity from tissues following oral adminis
pigmented rats. Decreased tissue radioactivity levels were e
24 hours post-dose, and elimination was completed by%

a

associated with metabolism and elimination (e.g., liv, n® kidney) were the only tissues to have
cardiac blood, suggesting limited uptake of

urs in the pigmented rat. Tissues

maximum concentrations of radioactivity greater
radioactivity into tissues.

In vivo Partition Between Plasma and ﬁj&lood Cells (SR08-028, SR08-017)
In general, following oral or 1V admin{stga of [14C] lesinurad to rats, the blood-to-plasma ratios of
[14C] lesinurad-derived radioactivity; etween 0.5 to 0.9 over the first 12 hours of the study and

between 0.5 to 0.9 in monkeys@ first 48 hours of the study.

Metabolism

In Vitro Metabolic Pr,

SR08-056, SR11-
>

Lesinurad was thex dominant component following incubation of [14C] lesinurad with liver
Cr’

in Liver Microsomes and Cryopreserved Hepatocytes (SR08-038,

microsome ax preserved hepatocytes. The majority of the radioactivity (> 92%) was attributed
to unchang ent compound. Two oxidative metabolites, M3 and M4, were detected after incubation

with ho ey and human hepatocytes. Following incubation in cryopreserved rat and dog
hepat , No metabolite was detected. In human and monkey hepatocytes, the M3 and M4
me ites were present at low levels, with 92.1% and 98.1% of parent drug remaining, respectively,

following 4-hour incubation.

Figure 1 shows the proposed metabolic pathways for metabolites higher than 10% of parent in
circulation or 10% of dose in excreta.
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Figure 1. Proposed Metabolic Pathways for Metabolites Higher than 10% of Parent in Circulation or
10% of Dose in Excreta
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Abbreviations: CYP, cytochrome P450; Gl, gastrointestinal; m& rosomal epoxide hydrolase
The relative abundance of major metabolites in p and urine is presented in Figures 2 and 3.
Figure 2. Relative Abundance of Metabol} i) Plasma Following Single or Multiple Doses of lesinurad
250 66
200 Q\
- 150 ,®‘\
= [ NVE]
=
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- z%}‘
(s] . : . )
R (=) M (<) H (=) R (m) M () H (mi])

Abbreviations: m, multiple doses; PO, oral; qd, once daily; s, single dose
R (s): Rat 20 mg/kg, PO, 1 hour post-dose (SR08-120)

M (s): Monkey 20 mg/kg, PO, 2 hours post-dose (SR08-119)

H (s): Human 600 mg, 3 hours post-dose (Study 112 CSR)

R (m): Rat 300 mg/kg/day, PO, Day 36, 1 hour post-dose (SR10-021)

M (m): Monkey 600 mg/kg/day, PO, Week 50, AUCO-24 ratio (SR08-094)

H (m): Human 600 mg qd, Week 44, AUClast ratio (Study 202 extension CSR)
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Figure 3. Relative Abundance (Percent of Lesinurad) of Metabolites in Urine Following Single or
Multiple Doses of Lesinurad
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Abbreviations: m, multiple doses; PO, oral; qd, once daily; s, single dose
R (s): Rat 20 mg/kg, O — 24 hours post-dose (SR08-120) K
M (s): Monkey 20 mg/kg, O — 24 hours post-dose (SR08-119)

H (s): Human 600 mg, 0 — 24 hours post-dose (Study 112 CSR) :@

% of Lesinurad

R (m): Rat 300 mg/kg/day, Day 36, O — 24 hours post-dose (SR10-021

M (m): Monkey 600 mg/kg/day, Week 52, ~7 — 24 hours post—dose@ 4)

In vitro reaction phenotyping (SR11-082, SR12-02 Q12—028, SR08-038, SR11-031, SR10-
002, SR12-026)

Phenotyping of CYP enzymes responsible for lesi Xidative metabolism revealed that in humans,
CYP2C9 played a major role in the formation%c:; ative metabolites (M+16) and to a lesser extent by
other enzymes including CYP1A1l, CYP2019§? YP3A. S-dealkylation of lesinurad to form metabolite
M6 appeared to be catalyzed by CYP olite M4 was detected following incubation with human
mbinant enzyme. Conversely, metabolite M3c (an epoxide)
2C9 recombinant enzyme but not in human liver microsomes.

liver microsomes but not with CYP2
was detected following incubation

In separate experiments, mE stdentified as the enzyme responsible for conversion of the epoxide
to M4 metabolite. Similay re were seen in animals, where CYP3A was responsible for S-
dealkylation and CYP2C reshonsible for oxidation.

Glucuronidation Qf d in human liver appeared to be catalyzed by UGT1A1, UGT2B7, and to a
lesser extent bycBz 3. The glutathione conjugate of lesinurad was detected in monkey and human
<
liver micro Wwrubations in the presence of glutathione.

Excreti

E patterns were evaluated for lesinurad following administration of single doses of [14C]
lesinyad to rats and monkeys and are presented in Table 3.

30 Churchill Place e Canary Wharf e London E14 5EU e United Kingdom
Telephone +44 (0)20 3660 6000 Facsimile +44 (0)20 3660 5555 -
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Table 3. Excretion Patterns in Rats, Monkeys, and Humans Following a Single Dose of [14C] lesinurad
(SR08-028, SR08-017, Study RDEA594-112)

Species | Sex | Route | Duration Daose Recovery of Dose (%)
(hr) (mg/ke) Urine | Feces Other® Carcass Total
Rat i PO 120 20 119 753 1.35 0 88.5
Rat i I\Y 120 20 8.14 92 4 27 3.00 106
Rat F PO 120 20 36.3 442 2.58 0.14 B3z
Rat F IV 120 20 341 386 16.0 5.69 94 4
Monkey i PO 120 20 326 417 169 NA Em
Monkey M IV 120 10 257 45.0 132 NA M g@
Human M PO 144 600 mg 634 323 NA NA \ 95.6
N4

Abbreviations: F, female; IV, intravenous; M, male; NA, data not available since animals&g not sacrificed for

radioactivity counting; PO, oral 0

a Cage wash and cage wipe @

Enterohepatic circulation in rat (SR09-056) zp\

Following a single 20 mg/kg oral dose of [14C] lesinurad to BDC ats, recovery of total

radioactivity in bile and urine suggested that approximately % dioactivity was absorbed through
enterohepatic circulation. \O

Excretion to rat milk (SR11-068)

In lactating rats in a perinatal and postnatal rat ction toxicology study, at 4 hours post-dose of

lesinurad at 100, 200, or 300 mg/kg on Lact§pion Bay 10, lesinurad was detected in the milk and had
similar concentrations to that detected in

)

Enzyme inhibition (SR08-048 @—043, SR10-001)

Lesinurad inhibited CYP2C8 and 9 with IC50 values of 16.2 and 40.7 pM, respectively in human
liver microsomes. The IC50 for CYP1A2, CYP2B6, CYP2C19, CYP2D6, and CYP3A4 were all =100
MM. No mechanism-baseq) innMglion by lesinurad (10 pM) was observed for any P450 isozymes tested
with a 30-minute pre-i tion.

Lesinurad also inﬁ@metabolism of B-estradiol (at 50 uM) and AZT (at 1000 uM) with IC50 values
of 148 and 384@ r UGT1A1l and 2B7, respectively.

Enzyme i ion (SR08-026, SR10-063)
The igd effects of lesinurad have been evaluated in in vitro studies using cultured human
hegat s for CYP1A2, CYP2B6, CYP2C8, CYP2C9, CYP2C19, and CYP3A4/5.

With & 400 mg daily dose, lesinurad was identified as a mild to moderate CYP3A inducer and caused
weak to no induction of CYP2C8 and CYP2C9 (Table 4).
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Table 4. In vitro and in vivo evaluation of P450 induction potential of lesinurad

cYPpP Relative Effectiveness Predicted In Vivo Induction With Clinical Phase 1
Enzyvme In Vitro (10 ulI) 400 mg Daily Dose DDI Results
Based on Based on Predicted Effects on Predicted E;;:;:l :O{Jgeu:tg
CYP CYP Plasma ATC of a Induction 195i|:1111"1(l)
Activity mRNA Sensitive In Vivo Potential :
Probe
CYP3A 67 4% ™A 50%6-80% MModerate Sildenafil
(moderate)
Atorvastatin
(wealk)
Amlodipine
(wealk)
CYP2CS8 15.1%6 50.0%% 15%%-50%a MNone-Wealk Repaglinide
(no effect) '
CYP2CS 4.87% 40.1% 5256-50% MNone-Weak _
<
CYP2C19 20.1% 162%:% 20%a MNone-Weak 3
CYP2BG6 17.6% 12 6% 0% ™None Msessed
CYP1AZ ™A ™A 0% ™Mone x "\I}t assessed

Abbreviations: AUC, area under the concentration-time curve; CYP, cytochrome P4
mMRNA, messenger ribonucleic acid; NA, not applicable.

& Due to unknown reasons, treatment of positive control caused no effect on tI&nRNA expression of CYP2C19.

Assessment of lesinurad pharmacokinetics in the prese

059)

Urinary excretion of lesinurad in female Sprague Dawlex
of lesinurad at 20 mg/kg with vehicle (control) or inh#sgor
probenecid (50 mg/kg). Probenecid is known to i
also known to inhibit OAT3 in addition to the QC

(nearly half of the excretion compared to v@&

by cimetidine.

In vivo assessment of potential i

N

, drug-drug interaction;

AT inhibitors in rats (SR11-

as evaluated following a single 1V dose

of OAT, cimetidine (40 mg/kg), or

AT1, OAT2, OAT3, and OAT4. Cimetidine is
Renal secretion of lesinurad was slightly inhibited
by probenecid while minimal inhibition was observed

ctions with allopurinol in monkeys (SR09-065)

Because oxypurinol, the active of allopurinol, is a substrate of URAT1, potential DDI effects on
PK were investigated in moné able 5).
Table 5. Summary of M Ph%ymacokinetic Parameters of Lesinurad, Allopurinol, and Oxypurinol in

Male Monkeys Followi le Doses Alone or Combination Dosing (SR09-065)

Analyte I};esgmu“ N | Tmax | Coax | Tiast Auct tyz | Combo/Alone
&gﬁrwp} (r) | (ngmL) | (r) | (ue'hrmL) | () | Com | AUCE

Lesinugp N esinurad alone (1/1) 4| 100 187 [4s0 617 10 | NA | Na
Allopurinol/lesimurad (V1) | 4 | 125 | 142 [480| 464 7.63 | 0.885 | 0.810

Allopurinol alone (1/2) 4113 115 |600 3.05 107 | Na | mNa
Lesinurad/allopurinol (2/2) | 3 | 133 | 0545 |4.00 123 | 0756 | 0572 | 0.552
Oxypurinol | Allopurinol Alone (1/2) 4| 200 618 |300 275 784 | NA | Na
Lesinurad®/allopurinol (22) | 3 | 200 | 846 [ 360 35.6 630 | 146 | 126

Abbreviation: NA, not applicable

a When listed, allopurinol was dosed at 12 mg/kg and lesinurad was dosed at 25 mg/kg.

b AUClast was reported and used for ratio calculations for allopurinol; AUC0-48 was reported and used for ratio
calculations for lesinurad and oxypurinol.

¢ Compound was administered 1 hour before analyte dosing.
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2.3.4. Toxicology

Single dose toxicity
No single dose toxicity study was submitted with lesinurad. Assessment of acute toxicity was
evaluated in repeat dose toxicity studies.

Repeat dose toxicity

Lesinurad was tested in repeated dose toxicity studies in rats up to 6 months and monkeys up to 12
months. Kidney was the main target organ in rats, where severe kidney toxicity was the cause of early
deaths in the high dose group in the 14 day study. In every dose group animals suffered from tuzlar
degeneration in the kidney. It appears that kidney toxicity is transient in nature, as no tubular %
degeneration was seen after longer duration of treatment at similar doses. After 4 weeks of ent
kidney effects were limited to increased kidney weight (still evident after 2 weeks recov d after 6
months to tubular dilation. Other target organs in the rat were the liver and the thyrgj it
hepatocellular hypertrophy occurring at 100 mg/kg/day in the 6-month study, a rophy of the
follicular epithelium in the thyroid. The liver effect was not completely recoverxfe ales after a
month recovery period. The mammary gland adenocarcinomas seen in the h% e group after 6
months of dosing were likely a chance finding, as no increase in tumour i e was seen in the
carcinogenicity study. No effects were observed in the lowest dose tesged, ich provides a safety

margin for males of 1.3 after 4 week and 4 after 6 months, and for@ es 5 after 4 weeks and 3 after

6 months. %

Limited toxicity was seen in monkeys, with some effects on o-intestinal tract in the form of
inflammation. Bilirubin was consistently reduced, and a&l months of dosing bile duct hyperplasia
occurred as well as increased kidney weight. The bile duct¥yperplasia might be the result of
accumulation of metabolite M6 which is excretedé , which does not occur in humans.

ile duct hyperplasia is the presence of an epoxide

Another hypothesis to explain the developmx:
sent in monkey bile. In humans, the same epoxide

intermediate M3c, which is converted into rw
intermediate is formed and subseque, t@ erted into M4, present mainly in urine

Genotoxicity Q
The genotoxic potential of Iesinx as assessed in vitro in a bacterial mutation assay and a
mammalian cell cytogenetic oth in the presence and absence of a metabolic activation system

(S9), and in vivo in a ratyone §yarrow micronucleus study. Lesinurad has no genotoxic potential.

Carcinogenicity, @

The carcinogeni@ tial of lesinurad was assessed in a 6-month transgenic (TgrasH2) mouse study

and in a 2-6&

Tabl G@Cinogenicity studies performed with lesinurad

gue Dawley rat study (Table 6).

St D Dose/Route Exposure Species/No. of animals Major findings
/GL (AUC)
0, 15,45, 125 89.9, 260, No neoglastic findings
= low: ¥ kidney weight
SR10-019 (M), 0, 30, 926 (W), TgrasH2 Mice, = mid: | liver weight,
90, 250 (F) 232, 724,
GLP 25/sex/dose hepatocellular hypertrophy (M)
mg/kg/day 1760 (F) = high: { uterus weight,
Oral gavage pg.hr/mi hepatocellular hypertrophy (F)
Day 72: No neoplastic findings
SR09-070 123. 431 225: hyperplasia urothelium (F)
- ’ ’ =75: necrosis mucosa small
GLP 909 (M), 104, SD rat, 60/sex/dose intestine, bile duct hyerplasia
679, 1040 =200: kidney cyst, papilla
25, 75, 200 (M, pg.hr/ml necrosis and inflammation,
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mg/kg/day hyperplasia collecting ducts,

Oral gavage hyperplasia urothelium (M),
tubular necrosis and dilation,

cortical inflammation, tubular
casts, necrosis mucosa large
intestine

The average lesinurad exposure (gender combined AUCO0-24hr) established from Day 1 to Week 72 at
a dose of 200 mg/kg/day in this study was 1469 pg.hr/mL, which is slightly higher than the average
exposure (AUCO-24hr of 1193 pg.hr/mL) obtained from the 6-month rat study at a dose of 300
mg/kg/day, the NOAEL for 6 months of dosing.

Exploratory plasma metabolic profiling in rats following dosing for up to 52 weeks at 200 mg// ay
showed metabolite M2, and to a lesser extent metabolite M3, at greater than 1% of the ¢
compound on Day 1. At Weeks 26 and 52, metabolites M6, M8, M13, and M20 were det®ctd in
addition to M2 and M3. However, metabolite M4, which is formed via hydrolysis of ar@)xide
intermediate (M3c) and a major human metabolite in human urine, was not de@n rat plasma.

There was no test article-related increase in mortality as compared to contro@’nals in either males
or females. Microscopic evaluation indicated that there were no lesinurad d neoplasms in males
and females at any dose. Treatment-related non-neoplastic findings WQ present in the kidney, liver,
and Gl tract. In the kidney, papillary necrosis (minimal to marked %

an increase in the incidence of

y) at 200 mg/kg/day was
considered to be an adverse effect of lesinurad. In the liver, the

BDH, a common background observation in aged rats across oses. The incidence of BDH was
higher in males than females, although females had hi e@ urad exposures at the highest dose.
Therefore, the relationship of lesinurad or its metabolites DH in rats is uncertain.

O

Reproduction Toxicity Q
A summary of the reproductive and developriggntadtoxicity studies and the main findings of these
studies are presented in Table 7. 0

Table 7. Reproduction toxicity studi@rmed with lesinurad
Species; \9 NOAEL

Study type/ Number Dosing

Study ID / GLP  Female oute & dose period Major findings (mg/kg
&AUC)
gro
" M: M:
SR10-007 0,75, 150, 300 10wks  —300: ¥ BW 300 mg/kg/day
Male and female ex/ /Kka/d F- 2wk F: No TK
fertility NSse mo/kg/aay - “WKS - —300: 3 mortalities, ¢ 0
GLP Oral gavage prior — BW gain performed
b\ GD7 No effect on fertility
SR09-0 0, 100, 300, =300: z mortalities F1: 300
Embry I SD rat 450, 600 GD6-17 fesn?oizd (i?eot'oemur’s mg/kg/day
ent 6F/dose mg/kg/day toxicity AUC: 1040
DR Oral gavage No effects on F1 pg.h/ml
o FO: 150
SR10-008 0, 75, 150, 300 =300: 5 mortalities, | M9/Kg/day
Embryo-feetal SD rat ; . F1: 300
mg/kg/day GD6-17 BW gain, kidney
development 25F/dose iy mg/kg/day
Oral gavage toxicity .
GLP F1: no effect AUC: 1300
pg.h/ml
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Non-pregnant:

Non-pregnant: 300 and 400
0, 100, 200, removed due to
SR09-068 300, 400 toxicity F1: 150
Embryo-feetal NZW rabbit Pregnant: 7 days %]%ortalit mg/kg/day
development 3-6F/dose 0, 100, 150, GD7-20 150; > mortalit?/es AUC: 3220
DRF 200, 250 200 and 250 ugh/ml
mg/kg/day removed due to
Oral gavage toxicity
No effects on F1
FO: <25
mg/kg/da
FO: El:
25: 1 mortality foetus
SR10-009 75: 2 mortalities,

5
Embryo-feetal NZW rabbit 0, 25, 75, 125 pregnancies and A

g
3
development 20F/dose mg/kg/day GD7-20 125: 7 mortalities, Egﬁﬁ
al

oLp Oral gavage group removed
Fi1:

76+ | viable foet velopment:
: ¥ viable foe \@75 mg/kg/day

0 AUC: 357
pg.h/ml

o O
100: | PW f GD17

200% rtalities, 4 FO: <100
BVY, condition, ¥ —
n index mg/kg/day

0 mortalities El:
- pup_
O > 200: dead pups development:
SR11-068 SD rat 0, 100, 200, GD\ LD1-4, ¢+ viable R
Peri & postnatal >5F-d 300 mu/ka/d 0 foetuses, 1 BW, cold AUC: 397
GLP -dose mg/kg/day 6 dehydrated pups, no pg.h/mi
Q milk in stomach Behaviour and
E1 development: reproduction:
L reproduction:
> "
\' =200: Tvaginal 300 mg/kg/day

patency _
No effects on AUC: 1113

60 behaviour and pg.h/ml
£\

reproduction

performance of F1
Local Tolerance ;
No local tolerance stu re submitted.

S

Other toxicity S
TS

Metabolit@ssment

Metal f lesinurad in humans was mediated mainly by CYP2C9 with minimal contributions from

C ,YP2C19, and CYP3A. CYP2C9 was responsible for the formation of the oxidative M3
metadolite from lesinurad. Additionally, CYP2C9 metabolized lesinurad to form an epoxide intermediate
M3c, which was rapidly hydrolyzed to the dihydrodiol M4 metabolite by mEH. Therefore, M3c was only
detected when in vitro incubation was conducted using CYP2C9 recombinant enzyme, which lacks the
expression of mEH, or in microsomes with the presence of mEH inhibitors. In microsomes or
hepatocytes where mEH was present, and in the absence of mEH inhibitors, only M4 was detected.

The applicant stated that there was no detectable epoxide intermediate in human plasma, urine, or
faeces samples. In humans, M3 and M4 were detected in urine at a proportion >10% of dose. In rats,
M3 is the primary metabolite in urine (approximately 50% in male rats and 18% in female rats; thus
M3 is qualified in the repeated-dose and carcinogenicity studies. In rats and monkeys, M4 is present at
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much lower levels in urine (< 0.5% of dose), thus M4 is considered to be a disproportionate metabolite
in humans. M3 and M4 have no structural alerts beyond those observed with lesinurad for genotoxicity
(lesinurad was negative for genotoxicity) and are not pharmacologically active.

In contrast to humans, monkeys have only small amounts of M4 detected in urine and bile. This

is because in monkeys the epoxide hydrolase pathway was a minor route of detoxification of M3c,
which reacts mainly with cysteine to form a cysteine adduct metabolite M9, presumably via a
nucleophilic attack (Figure 4). The presence of a significant amount of M9 in monkey bile along with
the detection of M4 in rat and mouse supports the hypothesis that metabolism involving epoxide

formation occurs in all toxicology species investigated. b
Figure 4. In vivo elimination of epoxide intermediate M3c 0
9
eiad —CIP2CO L Mae® mEH M4 N\
estura (Not detected in vvo) (Major metabolite an, mnor
metabolite n Nt and monkey)
| cysteine MoO* \q \
_} . - .
(Major metabolite in monkey)

Abbreviations: CYP2C9, cytochrome P450 2C9; mEH, microsomal epoxide hydr as@

Although not measurable or quantifiable, the amount of the M3c igle intermediate can be
calculated based on the M4 and M9 levels detected in each sp ince M4 or M9 were not measured
in the pivotal toxicity studies, data generated from single g ted-dose oral radio-labelled lesinurad

studies in mice, rats, or monkeys were used to calculatx mount of epoxide intermediate.
Interspecies comparison of calculated epoxide amou@'s pPesented in Table 8.

Table 8. Interspecies Comparison of Multipl@an Exposure for Calculated Epoxide Intermediate
M3c

A\

Species Dose Mulated Epoxide Amount Multiples Over

P\ {0-24 hours) Human Calculated

] . Epoxide
\ 1 Pet_ Eliodj. Pm_ IT'“ €1 (per body weight)
(mg) Weight Weight :
AN (mg/kg) (mng/g)
Mouse® 100 m%.\ Trace NC NC NC
Rat® 2 }kg‘ 0.074 0.27 0.006° 0.79
- :
Monkey® ’{Mgfkgfday' 63.5 25 1.1 74
Human® > 200 mg 295 0.34 0.014 NA
a a [14Cl]lesinurad single oral dose study in wild type TgrasH2 mice (SR11-037);

b Val®®s were calculated based on the data from a [14C]lesinurad single oral dose rat study (SR12-032);

Total (mg) = % of Dose in urine x mean dose administrated (mg/kg) x mean body weight (kg) x molar ratio of
M3c (MW)/lesinurad (MW);

c No observed effect level (NOEL) for rat carcinogenicity;

d Actual liver weight was not measured in the study; 45 g liver/kg rat body weight (Houston 1994)was used for the
calculation;

e Data from a [14C]lesinurad 28-day oral repeated-dose monkey study (SR10-029);

f No observed adverse effect level (NOAEL) for 12-month monkey;

g Human absorption, metabolism, and excretion study (Study 112 CSR) and clinical study (Study 105 CSR).
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Calculated total epoxide amount estimated from M4 levels in human urine and faeces (Study 112 CSR) was
129.3 mg, or 1.5 mg/kg (per body weight), or 0.06 mg/g (per liver weight) following a single oral 600 mg

[14C Jlesinurad dosing in liquid formulation, which resulted in disproportionally higher systemic exposure
(AUC=123 ugehr/mL) of lesinurad compared to AUC=28.0 ugehr/mL at 200 mg in Study 105 CSR, where the
lesinurad IR capsules were used. The epoxide in humans at the dose of 200 mg was adjusted using a correction

factor of 4.39 (123/28) and calculated to be 29.5 mg for the IR capsule form.

The mean calculated amount of M3c per body weight at the NOEL (200 mg/kg/day) in rats for
carcinogenicity was 0.79 times the estimated amount in humans at the MRHD. A value for M3c cqyld
not be calculated for mice, as only trace M4 was detected in TgrasH2 mice. The calculated amou%
M3c at the NOAEL (300 mg/kg/day) in monkeys (12 -month study) was 74 times the estimat@
amount in humans at the MRHD. Thus, M3c has been evaluated for potential general toxci oth
rats and monkeys along with carcinogenicity in rats. The negative results for carcinogequa in the rat
including the liver, where M3c conversion to M4 occurs, support the conclusion that re no safety
concerns associated with the levels of M3c that occur following a lifetime expo@esinurad at the
MTD.

In human plasma, M4 was not detected at a proportion >10% of parent, % was detected in human
urine at a proportion >10% of dose. The mean calculated amount of p ody weight at the NOEL
(200 mg/kg/day) in rats for carcinogenicity was 0.78 times the esti amount in humans at the

4 was detected in TgrasH2

q54 mg/kg/day) in monkeys (12-
month study) was 3.1 times the estimated amount in &t the MRHD. Therefore, M4 has been
adequately assessed for chronic toxicity and carcinogemince the rat carcinogenicity was
negative, there is no need to evaluate M4 in a geno@ity battery. Furthermore, at a high dose of
1000 mg/kg in the rat micronucleus test, no incr?
reproductive toxicity would not be required g&;}

urine. Further, the reproductive toxicity stLq?
lesinurad, which conceivably would hEv regulted in higher M4 exposures than the high dose of 200

MRHD. A value for M4 could not be calculated for mice, as only
mice. The calculated amount of M4 per body weight at the NgAN

micronucleus was observed. Evaluation for
at M4 was only a disproportionate metabolite in
rats tested at a top dose of 300 mg/kg/day of

mg/kg/day used in the carcinogenici y, thus contribute to the overall reproductive toxicity

testing of M4. @
Studies on impurities\ 2

Key intermediates and ntial impurities in the synthetic pathway for lesinurad that require
qualification acaﬁ@u ICH guidelines were adequately qualified using repeated-dose studies. As
part of the genq mpurity control strategy, in silico evaluation and Ames testing of the impurities
were carrie x termediates or starting material impurities and reagent formylhydrazine which
were idepl as genotoxic impurities were under the threshold of toxicological concern of (TTC) 1.5
pg/d concentration of 7.5 ppm in the 200 mg tablet (once daily) of lesinurad.

Phototoxicity
Lesinurad is able to absorb UVB light. However, due to insufficient distribution to skin and eyes,
lesinurad is unlikely to have phototoxic potential.
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2.3.5. Ecotoxicity/environmental risk assessment

Table 9. Summary of main study results

Substance (INN/Invented Name): lesinurad
CAS-number (if available): 878672-00-5

PBT screening Result Conclusion
Bioaccumulation potential- log | OECD107 Log Dow=1.9atpH 5 Potential PBT (N)
Kow Log Doy = 0.34 atpH 7
Log Dow = -0.061 at pH 9 R
PBT-assessment A
Parameter Result relevant Conclusi \)
for conclusion é2’
Bioaccumulation log Kow Log Dgw =1.9atpH5 note
Log Doy = 0.34 at pH 7
Log Dy, = -0.061 at pH 9 A\
BCF not required o u
Persistence ready not readily biodegradat@
biodegradability “
DegT50 DTso, water = 57/53 p =pond; c
DTSO, sediment — d =Creek;
(p/c) DTso corrected to
DTso, system &53/99 d | 12°C.
(p/c) Conclusion: P
Toxicity NOEC algae 30 mg/L not T
NOEC crustacea 10
NOEC fish
CMR M igestigated potentially T
PBT-statement : lesinurad is consideged M®t PBT, nor vPvB
Phase |
Calculation Value \ Unit Conclusion
PEC surfacewater » default ng/L > 0.01 threshold
refined ng/L (Y)
Other concerns (e.g. chemical notbﬁ ated
class)
Phase |11 Physical-chemical&rtles and fate
Study type P t protocol Results Remarks
Adsorption-Desorption "DECD 106 Koc = 364 L/kg (soil) Natural water was
448 L/kg (soil) used for the
332 L/kg (sediment) sediments instead
@' 79.1 L/kg (sediment) of 0.01 M CacCl,
Ready Biodegra ity Test OECD 301B Not ready biodergradable
Aerobic and,, A OECD 308, parent DTso, water = 27/25 d (p/c) | p =pond; c
Transform w’Aquatic DTs0, sediment — 24/27 d | =creek
Sediment (p/c) DTso at 20°C;
@ DTso, system = 25/47 d Forms two
(p/c) persistent
Sediment shifting: >10% metabolites (dp1,
dp2).
Phase |1a Effect studies
Study type Test protocol Endpoint | value | Unit Remarks
Algae, Growth Inhibition Test/ | OECD 201 NOEC 30 mg/ | Yield, growth rate
Pseudokirchneriella L
subcapitata
Daphnia sp. Reproduction OECD 211 NOEC 10 mg/ | Reproduction,
Test L length, survival
Fish, Early Life Stage Toxicity | OECD 210 NOEC 2 pg/L | hatching,
Test/ survival, length,
weight
Activated Sludge, Respiration | OECD 209 NOEC 200 mg/ | respiration

Assessment report
EMA/6459/2016 Page 27/128



Inhibition Test | | | L |

Phase Ilb Studies

Sediment dwelling organism/ | OECD 218 NOEC 4522 | mg/ | normalised to
Chironomus riparius kg 10% o.c.

Lesinurad is considered not to be PBT, nor vPvB.

Considering the above data and the environmental risk assessment, lesinurad is not expected to pose
a risk to the surface water compartment, groundwater compartment, the sewage treatment plant, and
the sediment compartment.

2.3.6. Discussion on non-clinical aspects b

Pivotal non-clinical studies were claimed to be performed in accordance with GLP. Howe 0
repeated dose toxicology studies were performed in laboratories that were not part of x
monitoring program of a Country that is an adherent to the OECD MAD (Mutual accece of Data; in
this case China). Therefore the CHMP requested a GLP inspection to verify the cownpliance of those
sites. Inspections were conducted in July and September 2015 (INS/GLP/201 and did not

reveal any critical findings. The CHMP therefore concluded that the data fr(b. non-clinical studies
inspected could be used for the evaluation of the concerned applicatiog

Lesinurad is a urate-lowering therapy being developed for the chro@ atment of gout. It is a SURI
that inhibits uric acid transporters in the renal proximal tubules.%ﬁl
lower sUA by reducing reabsorption of uric acid. Although non odels are available to test its

uric acid lowering efficacy in vivo, lesinurad demonstra@ ition of URATL1 in in vitro transporter
toNJRA

inhibitors such as lesinurad

assays at clinically relevant concentrations. In addition T1, lesinurad inhibits OAT4, another
transporter located in the apical membrane of the rdg @ proximal tubules.

Pharmacodynamic drug interaction studies wgre '\t submitted and this was considered acceptable by
the CHMP as there are no appropriate anin&rmacodynamic models to evaluate the intended effect
in humans, due to the fact that animals@ umans possess the uricase enzyme which converts uric

acid to allantoin. b

No local tolerance studies were tted as lesinurad is administered orally and thus local tolerance in
the GI tract was evaluated in epeated-dose toxicity studies.
t

Data on other targets di%

A study on muscle ﬁ city did not reveal muscle toxicity potential of lesinurad in Rat L6 cells in
no

w significant activity at clinically relevant concentrations.

. >
vitro at a concent

.
Lesinurad :J!E& hibit any clinically significant antiviral activity against HIV, but in 2 MSU dependent

rodent ac ut flare models, lesinurad was efficacious in reducing inflammation from injected MSU
cryst é

No rtant safety pharmacology effects on parameters of the CNS, cardiovascular system,

f 10 pM.

respiratory system, gastrointestinal tract and renal/urinary system were observed.

The PK properties of lesinurad were studied in vitro using animal and human tissues and expressed
proteins, and in vivo in the species and strains used in the safety evaluation. Exposures to lesinurad
were generally at least dose-proportional in rats and monkeys, and generated large multiples of the
human exposure at the MRHD. Following repeated dosing of lesinurad, toxicokinetics revealed evidence
of slight auto-induction in rats at = 100 mg/kg and moderate auto-induction in monkeys at = 30
mg/kg.
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Lesinurad was highly protein bound. The free fraction of lesinurad in plasma is low with a fu of 2.3 %
in rat, 5% in mouse and 1.7% in human, dog and monkey. Distribution to other tissues except for liver
and kidney is limited. In all species, including humans, the major circulating component was
unchanged lesinurad, except for monkeys where towards the end of the chronic study the dealkylated
M6 metabolite was predominant.

Metabolism is a mixture of oxidation, debromination and glucuronidation, but in monkeys S-

dealkylation (M6) and cysteine conjugation (M9) are important as well. All metabolites in humans were
identified in the nonclinical toxicology species, with only M4 considered to be a human disproportionate
urinary metabolite. M4 is formed via an epoxide intermediate (M3c) that was not detected in ani
or humans. The Applicant suggested that in vivo M3c is rapidly hydrolyzed by microsomal epoxj
hydrolase (mEH) into M4 (major metabolite in human urine) or M9 (major metabolite in mg,
and the documentation provided to support this hypothesis was considered sufficient b{\ MP.

The CYP P450 system and mEH are both known to be located in the smooth endopla reticulum.
Further, Nishimura et al (2003) showed that CYP2A9 mRNA is highly expresse n liver,
whereas Enayetallah et al (2004) showed by blot analyses that CYP2C9 is exp in human bile
duct and kidney and Lakehal (1999) using immunohistochemistry showed H is expressed in
human bile duct and kidney. The colocalization of mEH and CYP2C9 in Iive@i kidney enables the M3c

formed by CYP2C9 to be readily hydrolyzed, which will limit exposure &MSC.

On the other hand, literature data indicate that certain well-char ¥wed genetic polymorphisms in
human mEH exist (Fretland et al., 2000; Pinarbasi et al., 201 mMEH polymorphism implies that
there may be patient populations with an increased risk o rse effect in liver and kidney as a result

of a higher M3c exposure.

The CHMP therefore considered that use of lesinur c@oatients with epoxide hydrolase polymorphism
should be included in the Risk Management Plan ) as missing information with close surveillance

of post-marketing reports for any evidence epatotoxicity. In addition, the CHMP recommended that
the Applicant should provide the results sjudy on metabolite profiling, including metabolite M4

and this study is also included in the RMP.

formed by epoxide hydrolase, over 2

Kidney was the main target orga , where severe kidney toxicity was the cause of early deaths
in the high dose group in the 1
treatment of up to 3 weeks, which the effects are resolved. This was evidenced by kidney toxicity

(tubular degeneration) 3\Eld s in the 14-day study, at the high dose only after 14 days in the 28-

study. It appears that toxicity is only evident after short term

day study, with mar n- significant increases in sCr levels, and tubular injury resulting in death

he 6-month study. Despite these findings the CHMP considered that lesinurad
toxicant, and possibly the observed effects were species specific, as similar

after 3 weeks do$i
is not a classic ife
lesions wer: }\ served in monkeys, and there was no classic dose response.

Am of action for the kidney toxicity observed in humans has been proposed, related to the
pagloN¥cal condition of the patient, and more specifically the increased uric acid levels. It appears
likelthat due to this increased plasma and urine uric acid levels, crystallization occurs, leading to
kidney damage. This is further substantiated by the fact that patients receiving concomitant allopurinol
to reduce uric acid levels, showed decreased renal toxicity. A similar mechanism of action is not
mimicked in animals since uric acid levels are much lower in animals.

Other target organs in the rat were the liver and the thyroid with hepatocellular hypertrophy occurring
at 100 mg/kg/day in the 6-month study, and hypertrophy of the follicular epithelium in the
thyroid.Limited toxicity was seen in monkeys, with some effects on the gastro-intestinal tract in the
form of inflammation. Bilirubin was consistently reduced, and after 12 months of dosing bile duct
hyperplasia occurred as well as increased kidney weight. The bile duct hyperplasia might be the result
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of accumulation of metabolite M6 which is excreted via bile, which does not occur in humans. Due to
the bile duct hyperplasia, the NOAEL in the 12-month study is 100 mg/kg/day, which is around 3-fold
the human exposure. In clinical trials, hepatobiliary disorders including acute cholecystitis was
observed at a somewhat greater incidence in the lesinurad arm as compared to placebo. However, in
the long-term extension study, no trend of cholestasis in humans was observed after 24 months of
follow-up. No relevant cytotoxicity was shown in HeLa-JC53 and human HepG2 cells and in contrast to
benzbromarone, no mitochondrial toxicity in HepG2 cells was observed. Yet, it should also be
considered that HeLa and HepG2 cells have only limited metabolic activity and therefore insufficiently

cover any potential role of metabolites. Only mitochondrial toxicity was considered by the Applicgnt as
a potential cause for DILI. 8

Dose-related Gl toxicity was observed in all tested species and resulted in mortality at high (%in
&

rats and monkeys. In addition, decreased intestinal motility (17%) after an acute dose nin
rats in the Gl safety pharmacology study. However, in the secondary pharmacology s Mesinurad
did not have an effect on the cholinergic pharmacology at 100 pM. Thus, the megc underlying

the GI toxicity in animals is not known. The applicant proposed that it could be\' ar direct toxic
effect or an off-target toxicity at the supra-physiological concentrations in thQ al

the GI toxicity occurred at a dose exceeding the MTD. The safety margins@ on systemic
exposures, at the NOAEL in rats and monkeys are 4 and 12 times the exposure at MHD. Clinical
data do not point to evidence of significant Gl tract safety issues. a tro-oesophageal reflux
disease (GERD) is included as an adverse effect in section 4.8 o
data, the CHMP concluded that GI tract toxicity in association®
a significant clinical concern .

ct, since most of

m

PC. Based on the available
inurad use does not appear to be

Lesinurad was shown not to have a genotoxic potenti I\

Lesinurad was not carcinogenic in the 2-year rat #with exposures over 50-fold the human
exposure or in the 6 month study in the Tgrﬁz' use model, with exposures of over 30 (females)
and 60 (males) the human exposure.

The results of the 13-week rat combi a@tudy are sufficient to support the treatment of gout

patients with lesinurad in combina gf h allopurinol.

The combination toxicology stu ith lesinurad and allopurinol or febuxostat showed no additive,

synergistic, overlapping, or 0XICIty when the agents were coadministered, supporting combination
dosing of lesinurad with E er inhibitor.

There was no effgc
on the offspring treated with up to 300 mg/kg/day lesinurad, resulting in 46-fold the human
exposure. | , treatment with lesinurad caused severe maternal toxicity resulting in a reduction

le or female fertility due to treatment with lesinurad. There were no effects

in viable fo due to increased resorptions. Even though maternal toxicity is still evident at the low
dose c@cts on foetuses were observed at this dose, providing a safety margin of 4. No increase in
mg{fo lons of variations was seen in any of the groups. As noted by the applicant, the number of
litte ailable for analysis was reduced in the mid dose group, and no litters were available in the
high dose group due to maternal toxicity. The applicant referred to a scientific advice provided by the
CHMP, which stated that no further studies were necessary.

In the pre- and postnatal study in rats, lesinurad was maternally toxic at all doses, resulting in reduced
body weight gain at the low dose from GD17 and severe toxicity and death in the mid and high dose
groups. Reduced viable foetuses, reduced pup body weight and mortalities were observed in groups
treated with 200 mg/kg/day or higher. No such effects were seen at the low dose of 100 mg/kg/day,
resulting in and exposure 14-fold the human exposure. Surviving pups did not show any effects on
behaviour or reproduction performance at any dose group, up to 40-fold the human exposure.
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2.3.7. Conclusion on the non-clinical aspects

Lesinurad has been well characterised in non-clinical pharmacology, pharmacokinetic and toxicology
studies. However, the Applicant will further characterise the metabolite profiling of lesinurad as
detailed in the RMP.

2.4. Clinical aspects

2.4.1. Introduction

GCP 06

The Clinical trials were performed in accordance with GCP as claimed by the applicant. 0\6

The applicant has provided a statement to the effect that clinical trials conducted ou he
community were carried out in accordance with the ethical standards of Directiv: 0/EC.
® Tabular overview of clinical studies \'
Study Study description ‘ Ty nt
Mass balance and bioavailability e
112 Absorption, metabolism, and excretion U: 600 mg,
Q C]LESU: 500 WCi
131 Single oral and IV doses, absolute BA Q ""? LESU: 400 mg;
N O [**CJLESU: 100 ug
Biopharmaceutical studies \'
101 Single ascending dose in fed and fasteO LESU: 5, 25, 100, and 200 mg (fasted);
healthy subjects 100, 400, and 600 mg (fed)
103 Single dose in fed and faste Ithy LESU: 50 and 200 mg (fasted and fed)
subjects
107 Single dose of 2 IR forA s in fasted LESU: 200 mg IR tablet (fasted and fed)
and fed he jects LESU: 200 mg IR capsule (fed)
109 Single dose o ANl sodium salt IR LESU: 200 mg (fasted), 400 mg (fasted
formulatioQ ted and fed healthy and fed) and 600 mg (fasted and fed)
ubjects
117 Suprath@ﬁtic dose evaluation in healthy Moxifloxacin: 400 mg
‘\ subjects Segment A LESU: 400,800, 1200, 1600 mg
129 - @N dose study in fasted and fed healthy LESU: 400 mg
é volunteers (tablets manufactured at two different
P > sites)
Single dose study in fasted and fed healthy LESU: 400 mg
volunteers (tablets manufactured at two different
sites)
Studies performed in patients
202 main Multiple doses in subjects with gout LESU: 200, 400, and 600 mg;
Colchicine: 0.5 to 0.6 mg
202 open- Multiple doses in subjects with gout LESU: 200 to 600 mg;
label EXT Colchicine: 0.6 mg
203 main Multiple doses in subjects with gout LESU: 200, 400, 600 mg;
Allopurinol: 200 to 600 mg
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Colchicine: 0.5 to 0.6 mg

203 double- Multiple doses in subjects with gout LESU: 200, 400, 600 mg;
blind EXT Allopurinol: 200 to 600 mg
Colchicine: 0.6 mg
203 open- Multiple doses in subjects with gout LESU: 200, 400, 600 mg;
label EXT Allopurinol: 200 to 600 mg
Colchicine: 0.6 mg
204 Multiple doses in subjects with gout and LESU: 100 and 200 mg;
renal impairment Allopurinol: 100 to 200 mg; <
Colchicine: 0.5 mg b
301 Multiple doses in subjects with gout LESU: 200, 400 mg @
Allopurinol: 200 to 800 m§ 6
302 Multiple doses in subjects with gout LESU: 200, 400 m w
Allopurinol: 200 to b
303 Multiple doses in subjects with gout LESU: 4 hd
304 Multiple doses in subjects with gout LESU: 2 ,‘ mg
Febu 80 mg
305 Multiple doses in subjects with gout {ESLMOO mg
306 Multiple doses in subjects with gout 5® 200, 400 mg
urinol: 200 to 800 mg
307 Multiple doses in subjects with gout o

LESU 200, 400 mg
Febuxostat: 80 mg

Studies in special populations

\O

118 Single dose, PK and PD in subjects vy O LESU: 400 mg
hepatic impairment (intrinsic, fac%
104 Single dose in subjects with vag grees LESU: 200 mg
of renal insufficiency (int ctor)
120 Single dose, PK and P, jects with LESU: 400 mg
renal impairm‘em nsic factor)
125 Single and multip aMding doses study in LESU: 50, 100, 200, 400, and 600 mg
healthy Jipa ubjects (intrinsic factor)
DDl studies \
105 %oses, DDI with febuxostat LESU: 200 and 400 mg,
‘\% (extrinsic factor) Febuxostat: 40 mg
o~
108 ‘@iﬁle doses, DDI with sildenafil (extrinsic LESU: 200, 400, 600 mg,
factor) Sildenafil: 50 mg
0, d Multiple doses, DDI with allopurinol or LESU: 400 and 600 mg,
colchicine in subjects with gout (intrinsic and Allopurinol: 300 mg,
extrinsic factor) Colchicine: 0.6 mg
111 Multiple doses, DDI with febuxostat or LESU: 400 and 600 mg,
colchicine in subjects with gout (intrinsic and Febuxostat: 40 and 80 mg,
extrinsic factor) Colchicine: 0.6 mg
113 Single or multiple doses, DDI with LESU: 200 and 400 mg,
atorvastatin (extrinsic factor) Atorvastatin: 40 mg
114 Multiple doses, DDI with amlodipine LESU: 400 mg
(extrinsic factor) Amlodipine: 5 mg
115 Single or multiple doses, DDI with LESU: 400 mg,
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tolbutamide (extrinsic factor) Tolbutamide: 500 mg

116 Multiple doses, DDI with repaglinide LESU: 400 mg,
(extrinsic factor) Repaglinide: 0.5 mg
121 Single dose, food and antacid effect BE LESU: 400 mg;

Tums: 3000 mg calcium carbonate;
MINTOX: 1600 mg magnesium/
1600 mg aluminium hydroxide/

160 mg simethicone

122 Single dose, DDI with fluconazole and LESU: 400 mg; r
rifampin (extrinsic factor) Fluconazole: 200 and 400 mg; b
Rifampin: 600 mg Q
o~
123 Multiple doses, DDI with warfarin (extrinsic LESU: 400 mg; ¢

factor Warfarin: 25 m \\
) 9 AN

126 Two-way PK interaction between lesinurad LESU: 400 m \)
and naproxen and between lesinurad and Naproxen:
indomethacin (extrinsic factor) Indomethggi mg
127 Multiple doses, DDI with ranitidine (extrinsic LESﬂ?%mg,
factor) Rhitidine: 150 mg

128 Multiple doses, DDI with metformin or U: 400 mg;

furosemide (extrinsic factor) etformin: 850 mg;

urosemide: 40 mg

O

130 Multiple doses, DDI with antacids (extrinsic N\ O‘ LESU: 400 mg;
factor) \ Tums: 1250 mg calcium carbonate;
O MINTOX: 80 mg magnesium/800 mg

Q aluminium hydroxide/80 mg simethicone

X
S
2.4.2. Pharmacokinetics b
Absorption &O

The pharmacokinetic propery lesinurad were evaluated with a number of different formulations
including, solutions, im iat&release (IR) capsules and tablets. Lesinurad was present as sodium
salt or free acid in the (i nt formulations.

Absorption of lesk d¥n healthy subjects after a single dose of lesinurad (5 to 600 mg) using
different fornaul@ti under fasted conditions was rapid and the C,. occurred after <3 hours. Tax
was ~2.0 h or the immediate release tablet of the free acid.

ute bioavailability of a single oral dose of lesinurad was determined in 10 healthy adult male
subje®ts in study 131. The subjects received a non-radiolabeled oral dose of 400 mg lesinurad tablet
under fasted conditions and a 15-minute 1V infusion of 100 ug [**C]lesinurad microtracer dose
commencing at 1.75 hours post oral dose to coincide with the expected mean oral T,.x. By comparing
dose-normalized AUC,_,, Of lesinurad from oral and 1V dosing, the absolute oral bioavailability for
lesinurad was determined to be 101% (90% CI: 95.4% to 106%).

Comparison of trial formulations with finished product
In studies 129 and 132, the effect of 2 different manufacturing sites on the bioavailability of
commercial lesinurad 400 mg FA tablets was investigated in healthy, adult male subjects under fasted
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and fed conditions. One batch (ELAD) was manufactured at the proposed commercial site (AstraZeneca
AB) and compared to batch (12A015) manufactured at the Phase Ill manufacturing site (Metrics, Inc.).
In study 129, 72 subjects were divided over 4 cohorts (2 sequences with 9 subjects per sequence). In
study 132, 54 subjects were divided over 2 groups (n=27 per group) who received either lesinurad
manufactured at the commercial site or manufactured at the Phase 11l production site under fasting
conditions with a 3 day wash out period. Subjects were separated into 2 dosing subgroups due to
limited capacity at the clinical research unit. In both studies, the batch produced at the proposed
commercial site was bioequivalent to the batch manufactured at the Phase 111 site (Table 10).

Table 10. Geometric mean ratio (90% CI) of lesinurad plasma pharmacokinetic parameters for a

400 mg lesinurad FA tablets manufactured at commercial site relative to Phase Il-111 manufact
site in healthy adult male subjects under fasting and fed conditions (studies 129 and 132)
*
treatment reference feeding geometric mean ratio (26) &
4

status O
Crmax AUC &iusy

tablet Metrics fasted 100 99.8 \ 129
(ELAD) (85.0-118) (90.0-1@»
tablet Metrics fed 101 q 3 129
(ELAD) (86.1-119) -101)
Tablet Metrics fasted 96.8 <\ 9.4 132
(ELAD) (90.4-1{3@ (94.9-104.1)

N

Influence of food Q

The effect of food on the pharmacokinetics&nurad was investigated in studies 103, 107, 109, 121,
125 and 129. The effect of low, modera$

under fed and fasted conditions are summarized in Table

igh fat breakfast on the bioavailability was studied. The

pharmacokinetic parameters for lesi

11. \O
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Table 11. PK parameters of lesinurad after single oral dose in humans under fasted and fed conditions

dose formulation gender food status C max Cmax ratio T max AUCo.24 AUC ratio AU ty, study
(mg) N) (ng/7mL) (%0) (h) (ng><h/mL) (%0) &M ) (h)
50 IR capsule male fasted 1.98 ND 1.0 7.01 ND &‘\m 6.1 103
(sodium salt) ) (1.28-3.05) (0.5-3.0) (5.59-8.78) (NS 5529 (4.3-8.5)
fed 1.63 2.0 6.47 S? 656 5.6
(high-fat (1.22-2.17) (1.0-5.0) (4.75-8.80) ® (4.80-8.96) (4.6-6.9)
breakfast) 9
50 IR tablet (FA) male fasted 1.90 76.8 2.0 7.47 N> 7.51 3.1 125
(6) (1.09-3.29) (51.8-114) (1.0-4.0) (5.46-10.2) @-94.3) (5.48-10.3) (2.1-4.4)
fed 153 2.0 6.66 ‘; 6.76 3.9
(”;‘;gzlr(?;:t;at (1.08-2.16) (1.0-5.0) (5.71- Q (5.83-7.84) (2.8-5.4)
100 IR tablet (FA) male fasted 6.41 47.9 1.75 74.0 215 4.4 125
(6) (5.22-7.86) (37.7-60.7) (1.5-4.0) ,@6. ) (63.8-85.9) (17.7-26.2) (4.2-4.6)
fed 3.07 225N 15.8 15.9 3.6
(”;‘;SZL?;;;M (2.19-4.29) (1.0-5.00 \(13.3-13.7) (13.4-18.9) (3.1-4.2)
200 IR tablet male fasted 8.86 85.2 (@) 29.3 81.5 30.2 15.8 107
(sodium salt) () (CV=54.29%) (29.2-151) ©0.43. (CV=28.9%) (64.8-98.3) (Cv=28.8) (CV=51.6)
fed 598 | 7 \é.o‘ 2311 2317 1377
bfg’;’l"(}faitt) (CV=18.5) C)1 -5.0) (CV=14.4) (CV=14.6) (CV=60.8)
200 IR tablet (FA) male fasted 12.6 64. \ 2.0 33.7 88.8 34.0 5.3 125
(6) (11.6-13.7) (53.4- (0.5-4.0) (28.7-39.5) (80.7-97.9) (28.9-40.1) (3.7-7.5)
fed 8.17 O 3.0 30.0 30.4 43
(“:;;gzlr(?;zt;at (6.19-10.8) ( (1.0-4.0) (26.6-33.8) (26.6-34.7) (3.8-4.9)
400 IR capsule male fasted 1.5 56.7 92.8 57.3 5.7 109
(sodium salt) 24 (1.0-4.0) (44.6-72.1) (85.1-101) (45.0-72.9) (5.0-6.5)
fed 3.0 46.4 47.1 9.0
bfg’;’l"(}faitt) (2.0-4.0) (38.4-56.0) (38.9-56.9) (5.8-14.1)

Assessment report
EMA/6459/2016

Page 35/128



400 | IR tablet (FA) male fasted 20.1 81.6 15 69.3 92.1 69.6 16.9 121
(16) (17.0-23.8) | (66.6-99.8) (1.0-4.0) (57.2-84.1) (83.6-102) (57. 4-% (11.2-25.5)
fed 16.3 2.0 61.7 17.7
(high fat ~ _ ~ _
broakfast) (12.9-20.4) (1.0-4.0) (51.6-73.6) 5 4) (12.1-26.0)
400] | IR tablet (FA) male fasted 246 815 15 102 83.8 < 103 14.1 125
(6) (18.7-32.3) (62.6-106) (1.0-5.0) (82.1-126) | (70.3- (83 2-129) (7.0-28.7)
fed 20.0 1.75 85.2 \ 86.2 3.6
(mo‘:;trate' (13.1-30.7) (1.0-5.0) (66.4-109) 0 (66.8-111) (3.0-4.2)
breakfast)
400 | IR tablet (FA) male fasted 18.6 ND 1.7 57.6 ND 58.8 10.8 129
(12A015) ) (16.2-21.5) (0.67-4.5) (51.4—64% (52.4-66.1) (8.4-13.7)
fed 125 3.3 6O\~ 62.0 11.9
(high-fat ) ) 50 } _
brokfast) (10.2-15.3) (1.3-8.0) (34 AT (51.8-74.2) (8.1-17.6)
400 | IR tablet (FA) male fasted 20.4 ND 17 65'9.5 ND 60.9 17.5 129
9) (17.5-23.9) (0.67-3.3) \(49.8—71.1) (50.8-73.0) (12.1-25.3)
fed 13.9 N4 53.6 54.8 14.1
(high-fat (11.8-16.4) 3W5) (48.8-58.8) (50.0-60.0) (9.6-20.6)
breakfast) ) ) % ) ) ) ) ) )
400 | IR tablet (FA) male fasted 205 ND 7 59.1 ND 60.4 13.9 129
) (18.1-23.2) \} 1.0-4.5) (50.9-68.7) (51.8-70.4) (10.2-19.0)
fed 14.1 6 2.7 51.1 52.2 14.6
(high-fat (11.8-16.8) O (1.0-10.0) (46.6-56.1) (47.5-57.4) (9.7-21.9)
brosklest) .8-16. .0-10. .6-56. 5-57. 7-21.
600 | IR tablet (FA) male fasted 32.4 %4.6 2.0 117 68.6 119 8.7 109
(24) (25.5-41.0 Q}.e-73.4) (1.0-3.0) (92-148) (54.7-86.1) (94-151) (6.3-12.0)
fed 17.7N\ 35 80.2 81.7 8.7
(low-fat (13 (1.5-5.0) (66.7-96.5) (67.7-98.5) (7.0-10.8)
breakfast) N } i ) ) ) ) } }

ND = not determined; FA = free acid
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Distribution
Plasma protein binding

The in vitro binding of lesinurad to human plasma proteins was evaluated using radiolabeled lesinurad
at concentrations of 1, 10, and 50 pM in all species using equilibrium dialysis (study SR08-045). Mean
plasma protein binding of lesinurad was equal to or greater than 97% over the investigated
concentration range (98.5 + 0.06% at 1 pM; 98.4 + 0.02% at 10 pM and 97.9 = 0.17% at 50 puM).
The binding was primarily due to interaction with albumin with minimal contribution from a-1-acid
glycoprotein.

Plasma protein binding of lesinurad was unchanged in subjects with mild hepatic impairment (Qéé

bound) and moderate hepatic impairment (98.8% bound) compared with subjects with nor atic
function (99.0% bound) (study 118). ¢
Plasma protein binding of lesinurad ranged from 98.7% to 99.0% across the differe | function

categories (study 120). Plasma protein binding decreased slightly in subjects Wiw rate (98.7% =+
0.207%) and severe renal impairment (98.7% =+ 0.174%) compared with subj i
function (99.0% = 0.142%).

Blood-to-plasma ratio @’

The blood-to-plasma ratio was determined in vivo (study 112). FoII@ a single oral dose of 600 mg
[**C]-lesinurad to healthy male volunteers, the mean whole blo asma ratios of AUC and C,,ax

ranged between 0.54 and 0.55. Q

th normal renal

Volume of distribution

Following a single IV dose of 100 pg [14C]-Iesinurad,6 vOlume of distribution at steady state was
20.3 L (study 131).

Elimination x
The elimination half-life ranged from 2.7 o@ hours. The half-life for the immediate release capsule

of the free acid ranged from 3.1 to 5!
Excretion
The mass balance was evalua @healthy male volunteers receiving a single 600 mg dose of

[**C]-lesinurad (sodium gsalt I solution (Absorption, metabolism and excretion Study 112). Renal

32% in feces after a of 0 to 144 hours (Figure 5). The majority of the administered dose was
excreted within tﬁ\' s® 24 hours (—60% via urine).

QS
\
D

clearance is 25.6 mL/mjgWV=36%0). In total, 63% of the radioactivity was recovered in urine and
J @,
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Figure 5. Mean cumulative percent excretion of total radioactivity in urine and faeces (study 112)
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Metabolism é

From in vitro studies (presented in Section 2.3 of this report), the metabolism N' jnurad in humans
was found to be mediated mainly by CYP2C9 with minimal contributions fron@lAl, CYP2C19, and
CYP3A. CYP2C9 is considered to play a major role in the formation of oxid@n metabolites (M3, M3b,
M4, M5, M5b). CYP2C9 metabolizes lesinurad to form an epoxide interfQediate M3c, which is rapidly
hydrolyzed to the M4 metabolite by microsomal epoxide hydrolase . Formation of M5 is mediated
through the combination of CYP2C9 and gastrointestinal microfl @
by CYP3A4, but the elimination of lesinurad through this pat*?l
(0]

Based on the data from study 112 (AME study), the ap Ii(@
pathway of lesinurad: \

Figure 6. Major metabolic pathways of Iesinurac@ans

75
e formation of M6 is catalysed
egligible in humans in vivo.

posed the following metabolic
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Lesinurad is a racemic mixture (50:50) of 2 atropisomers. Quality tests have shown that the
atropisomers do not readily interconvert even under extreme conditions. Lesinurad atropisomers were
investigated individually to assess potential metabolism differences in human and monkey liver
microsomes and recombinant CYPs. The formation of lesinurad metabolite M3c was primarily from
atropisomer 1, the M3 and M4 metabolites were formed from both atropisomers with higher levels by
atropisomer 1. M6 was also formed from both atropisomers with greater preference from atropisomer
2.

The ratios of atropisomer 1 and atropisomer 2 were determined in study 126 Cohort 2 and were 43:57
at Cax,ss and 20:80 at Cp,inss- The half-live is 3.8 h for atropisomer 1 and 6.2 h for atropisomer 23The
urinary atropisomer 1/atropisomer 2 ratio was 0.648 for the amount excreted unchanged from b
hours (Aeq.»4) and 0.836 for renal clearance from 0 to 24 hours (CLgg.24). NO atropisomer

warranted for faeces since the majority of the radioactivity is excreted via urine and not é

Atropisomer 1 is in vitro extensively metabolised by CYP2C9 to M3 and M3c. M3c is f metabollsed
to M4 by microsomal epoxide hydrolase. Atropisomer 2 is metabolised to M6 b , but to a more
limited extent. The in vitro metabolism studies are consistent with the observ ivo plasma

concentrations of atropisomer 1 and 2 and the shorter t% observed for atr er 1 compared to
atropisomer 2. %‘

All metabolites observed in vivo in humans were identified in the n ical toxicology species,
although the relative contributions to the metabolic profile were t between species. Major
metabolites detected in animals were M3 and M5 (rat) and M ey), and the predominant

metabolites detected in humans were M3 and M4.

Median Tmax of the lesinurad metabolite M4 was obsr@at 2.25 hours post-dose in plasma,
compared to 0.5 hours for lesinurad. The mean h fof M4 was 5.73 hours. The mean M4-to-
radioactivity and M4-to-lesinurad ratios of Cmax AUCInf were less than 4%.

A mean total of 27.7% of the lesinurad do excreted unchanged in urine, which is around 44% of

the total radioactivity recovered in th \@ he renal clearance of lesinurad was 25 mL/min (1.5
L/hr). 6

Based on metabolic profiling us@yled 0-24 hour urine, 24.8% of the radioactivity recovered in the
urine was attributable to theQ etabolite, and 18.9% to M3, equivalent to 15.7% and 12.0% of the

dose respectively. The ciaral of M4 ranged from 280 mL/min to 370 mL/min.

In urine, lesinurad w, major excreted component. The 2 most abundant metabolites, M3 and M4,
both oxidative me olkes, accounted for a further 27.7% of the dose. In faeces, the majority of the
radloactlwtyw | uted to metabolites.
Transport

From studles lesinurad was found to be a substrate of OATP1B1, OCT1, OAT1 and OAT3.

imited increased uptake could be detected in vitro in BCRP and OATP1B3 expressing cells
(<30/o increase). Lesinurad was not a substrate of P-glycoprotein, MRP2, MRP4 and OCT2.

Consequences of possible genetic polymorphism

The applicant submitted a cross-study analysis of the effect of CYP2C9 polymorphism on lesinurad
pharmacokinetics in humans. This was based on data from studies 109 (relative BA study), 110 (DDI
study of allopurinol and colchicine), 111 (DDI study of febuxostat and colchicine), 202 and 203 (dose
finding). CYP2C9 genotype information was collected in 8 healthy subjects and 110 gout patients.

The effect of CYP2C9 polymorphism on lesinurad PK was evaluated by calculating differences in PK
parameters between *1/*1 subjects and other CYP2C9 polymorphisms (Table 12).
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Table 12. Frequency of CYP2C9 Genotypes in 118 Subjects from five lesinurad clinical studies

CYP2C9 Genotype: Frequency (%) (n°)

Population™
*1/*1 *1/*2 *2/*2 *1/*3 *2/*3 *3/=3 Total
All subjects T2.904 10.2%% 2.54% 10.2%% 2.54%% 1.69% L00%
(n=118) (86) (12) (3) (12) 3) )

Of the 118 subjects genotyped, 67 subjects provided PK data (Table 13).

Table 13. Percent Differences (%) in Geometric Mean Lesinurad Pharmacokinetic Parameters at
Various Lesinurad Dose Levels

-@6

Lesinurad dose n; Metabolizers (%)

CYP2C9 Genotype; Difference in PK Parameter Compared to "*1/‘:

(me) PK parameter =1/*1 *1/%2 *2/%2 *1/+3 7 i \
n 12 0 0 1 V
AUCq 24 NA NA NA 68.91 @:\
200 Ces NA NA NA 11.3 0 NA
Aegas NA NA NA 83 NA
n 55 6 1 % 1
AUCq.2s NA 3.55 17 81.2 1 &z 17 1111
400 Cuss NA 100 | 245 @2-9'T 7521
Aegoy NA 6211 68.8 Q 65.2 1 2711
n 39 3 Q J 0 1
AUCq 25 NA 3.40 | Q 1 NA 79.1 1
600 Cle NA 189 | \u:l NA 70.0 1
Aegoy NA 30.20 411 NA 124 1

Dose proportionality and time depender&z

The dose proportionality of lesinurad under,

conditions under fasted conditions wgs gs
volunteers receiving lesinurad alone.
(Peng 2004). Data were pooled fr
capsules and tablets for the doN
confirmed that both Cmax a

(Fidure 7).

mg under fasted conditi

Figure 7. Dose propgsgt
mg to 600 mg) *

-
M@x):-zww.eomn{dose)

<

Power model: In(AUC)=-1.95+1.01In(dose)

sted (5 to 600 mg) and fed (100 to 1600 mg)

d separately in pooled PK parameters from healthy
rtionality analysis was performed using the power model
dies involving lesinurad solutions, sodium salt and free acid
portionality assessment. Results from the pooled PK parameters
C values for lesinurad increased proportionally between 5 mg to 600

ality: lesinurad C,,,x (A) and AUC (B) versus dose under fasted conditions (5

Power model line
— = — Dose proportionality line

Power
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Under fed conditions, Cmax increased proportionally with dose (Figure 8). The AUC increased slightly
greater than proportional (slope 1.23; 95% CI: 1.17 to 1.29).
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Figure 8. Dose proportionality: lesinurad C.x (A) and AUC (B) versus dose under fed conditions (100
mg to 1200 mg)

Power model: In{AUC)=-2.56+1 11In{dose)
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N\
Multiple-dose PK of lesinurad was studied in: O

e healthy male volunteers following once daily dosing of lesinurad &iate—release (IR)

capsules for 10 days under fasted and fed conditions (study 102); 0

¢ following once daily dosing of lesinurad IR capsule for 7 days u de@a conditions (study 106);

o following once daily dosing of lesinurad FA IR tablets for gs under fed conditions (study

Days 6 to 12) in healthy Japanese male volunteers (stu

The pharmacokinetics were predictable and no unexpected a@ tion of lesinurad following once
daily sing with 50 mg, 100 mg, 200 mg, or 400 mg Waed, both under fasted and fed

conditions.

Pharmacokinetics in target population 9
Lesinurad PK was assessed in subjects with t by means of rich PK sampling after multiple dosing in

study 110 (allopurinol DDI study) and studg 293 (dose finding study). The PK substudy of study 203
included 54 subjects. On day 13 of daging, plasma PK samples were collected at predose and 0.5, 1.0,
1.5, 2.0, 2.5, 3.0, 4.0, 6.0, 8.0 and @ hours postdose. PK parameters at steady state were
compared with those from heal@lt subjects derived from Study 105 (febuxostat DDI study).
Table 14. Summary (Geom ean, 95% CI) of Lesinurad Pharmacokinetic Parameters Following
Once Daily Multiple Oralos Lesinurad Immediate-Release Capsules in Subjects With Gout or
Normal Healthy Subjec%.

. Q

.\(\,

2
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Population Study Dose N Geometric Mean (95%0 CI)
(Phase) - - e
(mg) Tonax” Chnax AUCg.24 tys
(hr) (ng/ml.) (ng-hr/mlL.) {(h1)
Hypernwicenic 110 400 10 3.00 2.40 43.7 3.90
(FPhase 1b) (1.50=06.00) (6.458-10.9) (33.0-57.9) (3 .49-4.35)
GO0 10 4,00 18.0 Q0.2 4.49
(2.50-4.00) (14.0-23.1) (71.4-114) (4.00-5.05)
203 200 4 4.00 4.10 24.2 3.75
(Phase 2b) (2.50-6.00) (1.73-9.70) (13.8-42.2) (3.11-4.53)
400 17" 2.50 3.94 23.3 5.18
(0.00-4.00) (1.60-9.69) (9.62-56.3) (3.64-7.37)
400 13° 2.50 10.0 57.2 3.65
(1.50-4.00) (8.54-11.7) (51.0-64.1) (3.36-3.97)
Normal 105 200 12 3.00 G.85 27.4 4.49
Healthy (Phase 1) (2.00-4.00) (6.24-7.52) (24.0-31.4) (4.12-4.89)
400 12 2.00 15.0 59.7 4.88
(1.50-5.00) (13.0-17.2) (50.6-70.5) (4.39 )
Abbreviations: AUCg 24, area under the concentration-time curve from time 0 to 24 howrs postdose: CL. coffi
interval: Cuae. maximuunm observed concentration: ty». apparent terminal half-life: T, time of occuurrenc L
maximum observed concentration.
FPresented as median (range).
® The 400 mg dose group included 4 subjects who showed unusually low €., (below 0.3 pg/ml.) and (below

3 pg-ho/il).
= An additional calculation was performed for the 400 mg dose group to exclude 4 subjects whoys,
low Cax (below 0.3 pg/ml) and AUC (below 3 pg-lu/mlL).

In Study 202 (dose-finding study), 3 patients on 600 mg qd were enrolled i

unusually

provided additional serial post-dose blood samples (1, 2, 4 and 8 hours). rations of plasma
lesinurad and its metabolites (M4 and M6) were measured. Molar ratios o abolites (M4 and M6) to
lesinurad in blood were low, with median molar ratios for Cmax and Al less than 4% for M4 and less
than 0.3% for M6. @

Population PK analysis

A population PK analysis was conducted using lesinurad plas@n entrations from studies 118
(hepatic impairment), 120 (moderate and severe renal ent), 121 (food effect study), 122, 126
and 127 (DDI study), 301 302, 303 and 304 (Phase &

formulation (lesinurad free acid tablet). 6

selected Phase 1 studies used the Phase 3

A total of 9936 plasma concentrations of lesi r&)m 1109 individuals (11% of the subjects were in
Phase 1 and 89% in Phase 3) was includedﬁ}
comprised rich single-dose profiles ( Aﬁ ples) from 120 individuals without gout (healthy subjects
and subjects with renal or hepatic i nt) from six Phase 1 studies, as well as sparsely collected
5987 plasma samples from 989 o 128 (approximately 88%) subjects with gout who received

population PK analysis. Concentration data

lesinurad in four Phase 3 studig

Individuals in the popul 'onQdata set had a mean age of 51 years (range: 18 to 81 years; 88% was
<65 years of age), me y weight of 104 kg (range: 47 to 239 kg), a mean BMI of 33.1 (range:
14-84), and meap ne Clearance of 88 mL/min (range: 17 to 191 mL/min). The majority of
individuals were, (95.4%).

SEN

The popula model of lesinurad consisted of a 2-compartment model with first-order absorption
rate and e for absorption. Based on an exploratory analysis, age, sex, weight, creatinine

clear arkers of liver function (AST and ALT) and baseline sUA were selected for the formal
congNge analysis.
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Table 15. Population PK Parameters from lesinurad - Phase 1 and 3 Studies

Population .
.. Between Subject
Pharmacokinetic Typical Values 1OV
Variability (%)
Parameters
6.99 =(CrCIT/8 T
CL/F (L/h) 63.4% NA
x 0.82 in Phase 3 subjects
Ve/F (L) 241 x(WT/70)*1 12.2% 13.6%
CL2/F (L'h) 0.448 0 Fix NA |
V2/F (L) 830 20.5% NA{\
Ka (b)) 0.690 121.7% ‘1®
Tlag (h) 0.233 38.9% e M
N
Error Model 0
Proportional (%) 46.5 %
\NA NA
Additive Error (ng/mlL) 6.98 )

Abbreviations: CL/F, apparent clearance; CL2/F, clearance of second compartment; CrC1Tf
IOV, inter-occasion variability; Ka, first-order rate of absorption: NA, not applicable;
absorption; Vo/F, apparent central volume of distribution; V2/F, volume of second con

CVarying creatinine clearance;
cokinetic; Tlag, lag time of

Typical CL/F value in Phase 3 subjects was approxim &8% lower than that observed in subjects
without gout, assuming the same CrCl levels.

Based on the model, the typical CL/F of lesi a&ubjects in Phase 3 studies with normal renal
function (CrCl=105 mL/min), as well as mil@d ( I=75 mL/min), moderate (CrCl=45 mL/min) and
severe renal impairment (CrCl= 22 /Q ould be 6.09, 5.46, 4.64, and 3.68 L/h, respectively.
Based on these decreases in CL/F, t ated increases in lesinurad exposure would be
approximately 12%, 31% and 65@ atients with mild, moderate, and severe renal impairment,
respectively, compared with p nts with normal renal function.

The most important cov. 'athcribing the variability was the effect of weight on Vc/F of lesinurad.
0 45.1 L based on the body weight range in Phase 3 (46.7 to 239 kg).
Age, sex, and ragg/, ty were not found to be statistically significant covariates affecting PK

This would range from

parameters of lga d.
*

Special po@ions
e

Ir@@ nal function
Two Nudies were conducted in otherwise healthy subjects with renal-impaired (studies 104 and 120).

In addition, one study was performed in renal-impaired gout patients (studies 203 main).

In study 104, the pharmacokinetics of lesinurad were evaluated following a single oral dose of 200 mg
(2 x 100 mg capsule) in adult volunteers with normal, mild, moderate or severe renal impairment. In
study 120, the pharmacokinetics of lesinurad were evaluated following a single oral dose of 400 mg
(one FA tablet) in adult volunteers with normal, mild, moderate or severe renal impairment.

In both studies, lesinurad exposure was found to increase with the level of renal impairment (Table
16).
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Table 16. Summary plasma pharmacokinetics of lesinurad following a single oral dose to subjects with

various degrees of renal function

C max AUCo.» Ty, CL/F
(ng/mL) | (ugxh/mL) (h) (L7h)
Study 104 (200 maq)
normal 8.55 32.6 10.0 7.0
(n=5) (CV=29.6%) | (CV=36.9%) | (CV=49.7%) | (CV=43.3%)
mild 10.9 41.6 31.6 5.02
(n=10) (CV=24.9%) | (CV=22.0%) | (CV=71.2%) | (CV=22.1%)
moderate 10.8 68.8 16.4 3.4
(n=7) (39.4%) (CV=37.1%) (47.9%) (CV=48.2%)
severe 9.2 34.2 33.8 5.96
(n=2) (8.8-9.5) (32.5-36.0) | (27.2-40.3) | (5.56-6.15)
Study 120 (400 mq)
normal 17.0 58.2 28.9 7.43
(n=6) (CV=15.5%) | (CV=31.8%) | (CV=96.9%) | (CV=2 .6%@
mild 12.4 84.8 6.5 éﬁ
(n=2) (9.7-15.1) (65.3-104) (6.3-6.6) -6.13)
moderate 18.3 81.0 21.9
(n=5) (CV=34.8%) | (CV=24.9%) (CV=5A\ (CV=26.8%)
severe 17.0 132 3.44
(n=5) (CV=29.6%) | (CV=36.0%) &7%) (CV=41.5%)

In the Phase 2 study 203 main, lesinurad

or 600 mg (all started with 200 mg
dose) to gout patients with norm

were determined at Day 7, 13,
overlap between dose levels

%

dministered once daily with a dose of 200 mg, 400 mg
INfeased if relevant every 7 days with 200 mg to the final

and moderate renal function. Trough plasma concentrations

and 28 were variable and the range of values showed much
enal function categories (data not shown).

The full PK analysis Wa?%or ed on Day 13 and the study results are summarised in Table 17.

Table 17. Sum

>

.
various deg& enal function (study 203 main)

—® Tmax Conax AUCo.a t,
@ (hg/mL) | (ngxh/mL) (h)
- 200 mg
normal 4.0 3.59 21.2 3.9
(2.5-6.0) (2.63-8.65) | (18.9-40.4) (3.2-4.1)
mild 3.5 5.34 37.6 3.4
(3.0-6.0) (2.89-7.18) | (21.9-42.9) (3.4-3.9)
moderate 3.0 7.70 55.3 4.42
400 mg

Qsma pharmacokinetics of lesinurad following a single oral dose to subjects with

o
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normal 2.5 8.88 54.4 3.7
(0.0-4.0) (0.13-20.2) | (0.39-72.9) (3.1-25.2)

mild 2.0 16.3 78.7 3.4
(1.0-6.0) (8.2-25.6) (40.9-212) (2.6-4.0)

Impaired hepatic function

The effect of hepatic impairment on the metabolism of lesinurad was explored in subjects with mild
and moderate impairment following a 400 mg dose of lesinurad in study 118. The results are shOén in

Table 18.

Table 18. Summary of plasma pharmacokinetics of lesinurad following a single oral dose o

400 mg to subjects with various degrees of hepatic function (study 118)

é@ rad
N
o)

Crmax AUCo_co ts, CL/F
(ng/mL) | (ng=<h/mL) h) (L7h) ®
normal 18.4 62.0 11.3 6.45 ‘0
(n=8) (16.0-21.2) | (54.5-70.5) | (7.6-16.9) (5.67-7.3@’
mild 20.4 66.5 20.3
(n=8) (16.1-25.8) | (48.9-90.3) | (11.3-36.3) .18)
moderate 19.9 82.6 15.0
(n=8) (13.2-29.9) | (52.6-130) (9.9-&
N
Elderly O

All clinical studies used in the population PK
groups of 65 to 74, 75 to 84, and > 85 yea

Table 19. Age group breakdown in sguqie

g

istand their subject categorisation according to age

presented in Table 19.

ed in the population PK analyses

PK Studies Age Group Age Group Age Group
65 to 74 Ye 75 to 84 Years 85+ Years
(\umbﬂ 0 (Number of Older (Number of Older
Subjects / To mber Subjects / Total Number Subjects / Total Number

of b_] ec of Subjects) of Subjects)
Study 301 6/363 0/363
Study 302 /365 7/365 0/365
Study 303 \ ¥ 14/03 5/93 0/93
sudy 3044 (" g% 24/103 6/193 0/193
Study 11 N 0/24 0/24 0/24
Study 1 2/18 0/18 0/18
: , 0/16 0/16 0/16
S 2 0/27 0/27 0/27
N 126 0/21 0/21 0/21
S;.Ldy 127 0/16 0/16 0/16

Total 116/1136 24/1136 0/1136

The mean observed lesinurad concentrations as well as average model-predicted lesinurad

concentrations (Caverage, determined as AUC / 24 hours) across treatments in the Phase 3 studies
were plotted against the 3 age groups (i.e., < 65, 65 to 75, and 75 to 85 years) and are shown in

Figure 9 and Figure 10, respectively.
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Figure 9. Box plot of mean observed lesinurad concentration in Phase 3 studies by age groups of <
65, 65 to 75, and 75 to 85 years in the 200 mg (Left) and 400 mg (Right) dose groups
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Figure 10. Box plot of average model-predicted lesinurad concentration in Phase 3 s
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Pharmacokinetic interaction studies

Effect of other drugs on Iesinurf@armacokinetics
r

The applicant submitted a num drug-drug-interaction (DDI) studies to investigate the potential of
other drugs to alter the PK @ i urad. These drugs included other gout therapies, drugs that induce
or inhibit CYP2C9, and acN\-lowwring therapies. The effect of other drugs on lesinurad PK is

summarised in Table d Figure 11.

N
D
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Table 20. Effects of Co-administered Drugs

on Systemic Exposure of Lesinurad

Coadministered Drug

Dose of
Coadministered
Drug”

Dose of
Lesinurad®

Geometric Mean Ratio (90% CI)"

AUC

Cinax

Gout treatments

Febuxostat
(Study 105)

40mgqdx7d

200mgqdx 7d
400mgqdx7d

98.3 (95.6-101)°
105 (99.2-111)°

95.9 (88.1-104)
102 (90.6-115)

Allopurinol
(Study 110)

300mgqdx7d

400mgqdx 7d
600mgqdx7d

107 (95.9-119)°
106 (98.2-115)°

117 (105-131)
104 (89.9-120)

Naproxen 250 mg bid x 6d 400 mg 85.5 (79.7-91.8)° 72.9 (57.6-92.2)
(Study 126)
Indomethacin 25 mg bid x 6d 400 mg 110 (103-119)° 118 (10 w
(Study 126)
Antacids 0‘ -
Calcium carbonate. 3000 mg 400 mg 61.8 (53.5-71.3)* Q 9.7-53.2)
fasting (Study 121)
Calcium carbonate, fed | 1250 mg 400 mg 89.1 (83.9-94. % \ 9 (77.6-104)
(Study 130)
AI(OH);/ Mg(OH)s. 1600 mg/1600 mg 400 mg 69.4 (66.1TNQY® | 63.6 (56.4-71.7)
fasting (Study 121)
Al(OH);/Mg(OH),. fed | 800 mg/S00 mg 400 mg 90.6 (8@00)cl 84.9 (68.0-106)
(Study 130) (

I %\
Ranitidine 150 mg bid x 2.5d 400 mg 9 (103-116)* 120 (101-143)

(Study 127)

CYP2C9 Modulators

\O

Fluconazole (inhibitor)
(Study 122)

400 mg qd x 1d. then
200 mg qd x 2d

2 f{) m3

156 (141-173)°

138 (120-158)

Rifampin (inducer)
(Study 122)

600 mg qd x 14d

NN

62.4 (57.8-67.2)°

76.1 (69.6-83.3)

Abbreviations: AUC, area under the concentrgt
maximum observed concentration: d. dag:agd.Ywnce daily.
* Single dose unless otherwise noted.

® Ratio with/without coadministered b

¢ AUC 4 presented.
¢ AUC,, presented.

QS
\
D

4

\\
Q

1-Jime curve: bid, twice daily: CI. confidence interval: Cpqy.
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Figure 11. Effect of Co-Administered Drugs on Pharmacokinetics of lesinurad

Coadministered drugs PK Ratio and CI190% Recommendation
CYP2C9 Inhibitor
Fluconazole 200 mg qd AUC — Caution with moderate
Cmax —— inhibitors of CYP2CS
CYP2C9 Inducer
Rifampin 600 mg qd AUC L No dose adjustment based on
Cmax e limited impact on sUA lowering
NSAIDS
Naproxen 250 mg bid AUC - No dose adjustment
Cmax —h—
Indemethacin 25 mg bid AUC i No dose adjustment 0
Cmax —h—
Anfacids *
Calcium carbonate 1250 mg AUC Ll Mo dose adjustment \
Cmax —ah—
Aluminum-magnesium AUC 8 Mo dose a
hydroxide 800 mg —h— \
Cmax
Ranitidine 150 mg bid AUC - No aggtistment
Cmax e

0 025 05075 1 1:25 156 1.76 2
® AUC; &Cmsx; vertical dashed grey lines fall in 0.8-1.25 range, suggesting @ts
eZe

Effect of lesinurad on the Pharmacokinetics of Co—AdT1 is d Drugs

Based on in-vitro results, the predicted induction potentia lesinurad follows the rank order of CYP3A
> CYP2C8 = CYP2C9 = CYP2C19 > CYP2B6. The a§|®nt investigated the in vivo induction potential

using probes for activity of CYP3A4, CYP2C8 an Co.

In vitro, lesinurad exhibited inhibitory pote CYP enzymes (CYP3A, CYP2C8, CYP2C9, CYP2C19,
and CYP2B6) and OATP1B1, OATP1B3, wand OAT3 transporters. Although mEH is involved in the
biotransformation of lesinurad, lesin erted no inhibitory effect on mEH activity in vitro.
Potential interactions with drug ently used in the gout population were also investigated. The
effect of lesinurad on the PK and transporter substrates is summarised in Table 21.
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Table 21. Effect of lesinurad on systemic exposures of co-administered CYP and transporter substrates

Co- Dose of Co- Dose of Lesinurad Analyte Geometric Mean Ratio® (00% CT)
Administered | Administered ,
Drug Drug AUC Can
CYP3A
Sildenafil 50 mg single 200 mg qd x 9d° Sildenafil 66.4 (55.9-78.8) 66.1(45.3-96.5)
(Study 108) dose 400 mg qd x 9d° Sildenafil 49.6 (34.2-72.0) 65.5 (39.7-108)
400 mg qd x 10d° Sildenafil 38.6(308-483) 422(31.0-573)
600 mg qdx 10d° | Sildenafil 274(212355) | 357(262487) b
Atorvastatin 40 mg single 200 mg single dose | Atorvastatm 96.2 (89.8-103) 91.9 (80.3-105)
(Study 113) dose total atorva® 107 (98.0-117) 101 (87.941
: - » 4
W0mgqd=x11d Atorvastatin 84.2(74.2-95.6) 114 (92. -m
total atorva® 92.2(829-103) 115 (¢ )
400 mg single dose | Atorvastatin 101 (91.3-111) 0- 146)
total atorva® 108 (100-118) & 105-150)
400 mg qd x 11d Atorvastatin 727 (64.9-81 5 NIV.5 (80.4-123)
total atorva® 86.1(77.3-9% 117 (98.0-139)
Amlodipine Smgqdx28d | 400mgqdx 14d Amlodipine 57.5 %3. 1) 60.4 (55.3-66.0)
(Study 114)
CYP2C9
Vo N z)
Tolbutanude 500 mg single | 400 mg single dose | Tolbutanude \11 (107-115) 107 (104-110)
(Study 115) dose OH-tolbm&' 114 (111-118) 140 (129-151)
400 mg qd x 13d Tolbutgmide * 106 (102-111) 102 (95.8-108)
OH. ide 111 (106-116) 124 (115-134)
Warfarin 25 mg single 400 mg qd x 21d - i 104 (99.6-109) 102 (97.0-108)
(Study 123) dose ,&&wmﬁum* 81.2(77.3-853) | 99.6(94.5-105)
CYP2CS8
Repaglinide 0.5mgsingle | 400 mg siged Q Repaglinide 131 (124-139) 127 (108-148)
(Study 116) dose .
400 1 2d Repaglinide 111 (103-120) 101 (91.4-111)
OCT1
Metformin 850 mg sinA mg single dose | Metformin 103 (91.1-115) 106 (100-113)
(Study 128) dose @
f . '
0AT1/3 . A
Furosemide h})gle 400 mg single dose | Furosenude 69.3 (56.7-84.7) 48.9(38.7-61.8)
(Study 128) ‘\Qa

Abbreviatio Q pYva, atorvastatin: AUC, area under the concentration-time curve: CL confidence interval: Coax,
maxim wfed concentration; CYP, cytochrome P450; OAT, organic anion transporter; OCT, organic cation
AMd. once daily.

ith/without coadmimstered lesinurad.

. afil dose was administered i the morning together with lestnurad and allopurinol (300 mg).

© Sildenafil dose administered in the afternoon following moming dosing of lesinurad.

? Sum of atorvastatin and its 2 OH and 4-OH metabolites.

* R-warfarin metabolized by multiple enzymes including CYP3A4.

The effect of lesinurad on the pharmacokinetics of other gout drugs was also investigated (Table 22).
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Table 22. Effect of lesinurad on systemic exposures of co-administered gout drugs

Co- Dose of Co- Dose of Analyte Geometric Mean Ratio
Administered | Administered Lesinurad (@0% CI)*
Drug Drug ATC Cone
Febuxostat 40mgqdx7d 200mg qdx 7d Febuxostat 112 (109-115) 108 (94 9-122)
(Study 105) H0mgqdx7d 400 mg qdx 7d Febuxostat 131(124-139) 127 (104-155)
Febuxostat 40mgqd=x7d 400 mg qd x 7d Febuxostat 108 (98.9-117) 109 (83.2-143)
(Study 111) 40mgqd=x7d 600 mg qd x 7d Febuxostat 120 (109-132) 129 (109-154)
80mgqdx7d 400 mg qd x 7d Febuxostat 119 (112-126) 113 (104-123)
80mgqdx7d 600 mg qd x 7d Febuxostat 121 (107-137) 118 (93 4- kﬂrﬁc,
Allopurinol 300mgqdx 7d 400 mg qd x 7d Allepurinol 90.5(82.6-99.2) | 788 (61 Oﬁ 4
(Study 110) Oxypurinol 742 (65.1-84.7) | 794 (SPANNY)
300mgqdx 7d 600 mg qd x 7d Allepurinol 93.7 (83.8-105) ¥121)
Oxypurinol 647 (61.3-68.3) &‘Q? 8-75.7)
Colchicine 06mgqdx7d 400 mg qd x 7d Colchicine 74.8 (67.4-83 \@3 (73.0-92.7)
(Smdy 110) 17 o qdx 7d 600mgqdx7d | Colchicine 67.0 57.5-78 €} 75.6 (63.9-89.5)
Colchicine 0.6mgqdx 7d 400mg qdx 7d° | Colchicine 88.6 (78.2-100)
(Study 111) 06mgqdx7d 600 mg qd x 7d° Colchicine 80.4 (69.5-93.0)
06mgqdx7d 400 mg qd x 7d° Colchicine 913 (78.0-107)
06mgqdx7d 600 mg qd x 7d° Colchi% 73.0(58.7-90.7) | 84.5(67.3-106)
Naproxen 250 mg bid x 6d 400 mg Na en\' 108 (107-109) 104 (99 4-109)
(Srdy 126) | 55 mgbidx 13d | 400 mg qd x 8d ! 101 (98.5-104) | 102 (98.5-105)
Indomethacin | 25 mg bid x 6d 400 mg omethacm 135(127-144) 118 (97.7-142)
(Study 126) 25mghbidx 13d | 400 mg G Indomethacin | 131(122-141) | 120 (103-140)

Abbreviations: AUC, area under the concen

maximum observed concentration; d, day;
* Ratio with/without coadministered lesi
* Coadministered with febuxostat 40 mgp.

¢ Coadministered with febuxostat 8

2.4.3. Pharmaco

Pharmacodynam
baseline, in hea@ olunteers, gout patients and renally impaired patients in gout and non-gout

patients.

PD i r
ing&ga

Mechanism of action

ics

volunteers using super-therapeutic doses (Study 117).

e curve; bid, twice daily; CI. confidence interval; Cpay.
dall}.

of lesinurad was evaluated by measuring the change of sUA levels from

n-studies with XO-inhibitors were also submitted: Furthermore, a QT study was performed

Lesinurad was tested in multiple human transporter assays involved in uric acid regulation including
URAT1, OATs, and other transporters and enzymes. Lesinurad showed inhibitory activity on both
URAT1 and OAT4 (IC50 = 7.3 UM and 3.7 uM, respectively).

URATL1 is considered to be responsible for the majority of the reabsorption of filtered uric acid from the
renal tubular lumen. By inhibiting URAT1, lesinurad increases uric acid excretion and thereby lowers
SUA. Lesinurad also inhibits OAT4, a uric acid transporter which is thought to be involved in diuretic-
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induced hyperuricemia. The schematic proposed mechanism of action of lesinurad is depicted in Figure
12.

Figure 12. Mechanism of Action of Lesinurad

= Urate

) — Benzbromarone

Probenecid b
| f OAT1/ 3¢ (
Organic = \
) LL = Excretion Proximal tub ule anions, drugs
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Epit helia! cell
secretion Urine ® Bleod

Abbreviations: GLUT?, glucose transporter @; OAT, organic anion transporter; URATIL. @ansponerl.

Filtration

Primary and Secondary pharmacology
Heathy volunteers: reduction of serum uric acid from baseline :@

In Study 102, multiple doses of lesinurad 100/200/400 m hed placebo were given for 7-10

days to 32 normal healthy volunteers, with a baseline_s es > 5 mg/dL. Steady-state of the PD
effect was achieved at Day 6. The mean reduction from line serum Uric Acid (sUA) was —30-40%
for the 200-400 mg dose (Table 23) decreases in concentratlons were similar in male and female

subjects. 9
Table 23. Serum reduction from baseline bg.&n rad in healthy volunteers

Study drug Fed/fasted | n eduction from Difference versus
seline at tmax (LS | placebo (95%b CI)

P mean) $

Study 102 monotherapy , h@'\/olunteers

LESU 100 mg | fed = \O -17.6% (-24.4,-10.5)

LESU 200 mg | fasted ® -31.3% (-38.0,-24.1)

LESU200 mg | fed \ 6 -40.5% (-47.3,-33.3)

LESU 400 mg | fast N\ 6 -32.8% (-39.6,-25.7)

Study 117 mono Y Yy , healthy volunteers

LESU 800 mg % 9 -57.2 (-65.2, -49.3)

LESU 1200 o j i 10 -63.6 (-68.6, -58.6)

m

LESU 160 fed 10 -65.1 (-68.2, -62.0)

mg

ard deviations were reported for the ‘mean changes from baseline’ outcomes

The observed effects were considerable higher under fed conditions. With the 100 mg dose, the sUA
effect after a single dose in the morning was attenuated within 12 hrs, whereas a more sustained
effect was shown for the 200-400 mg doses. After cessation of the study drugs on Day 10, mean sUA
for all lesinurad-treated groups gradually returned to baseline in about 48 hrs. There was no rebound
effect.
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Exploratory PD study in gout patients

The proof of concept of lesinurad was explored in gout patients in Study 201, a 2-weeks study in gout
patients, with a randomised, double-blind, placebo- and active-controlled design. In Cohort 1, 21
subjects were randomized in a 2:1:1 ratio to lesinurad 400 mg qd, matching placebo or allopurinol 300
mg qd (open-label). In a second cohort, 7 patients were randomised to combination therapy of
lesinurad + allopurinol and allopurinol + placebo (5:1 ratio). All patients received colchicine to protect
them against ULT-induced flares. Only gout patients were eligible with obvious hyperuricaemia (sUA >
8 mg/dL), who did not received any ULT in the 3 months before the study.

The effects of lesinurad on uric acid serum levels are presented in Table 24.

Table 24. Effect of lesinurad versus allopurinol on serum uric acid (Study201, exploratory trials t
patients)
<

Treatment n Mean sUA sUA< 6 mg/dL sUA< 5

change from (% responder

baseline (Emax) | rates)
Placebo 5 -4% 0
LESU 400 mg 11 -34% 45.5%
ALLO 300 mg 5 -45% 100%
LESU 400 mg + ALLO 300 mg 6 -54% 100%

* p < 0.05 when compared against the placebo treatment group (Fisher’s Stest), a One subject had no post-
baseline predose assessment and was excluded. RDEA594=study code rad

Table 25. Effect of renal impairment on Emax (maximal Qrom baseline of sUA levels) in Studies
104 and 120

VN

Study | Lesinurad | Renal Function LS Me@ N Difference of LS Means
Dose Group B (95%0 CD*

120 400 mg Mild impairment \28. 2 -2.14 {-23.04, 18.76)
Moderate impairment o CA’YS.S? 5 815 (-9.53,2583)
Severe Impairment 4 \v -14.55 5 11.98 (-5.24, 29.19)
Normal & -26.52 6 NA

104 200 mg Mild impairm -21.92 10 227 (-6.61,11.14)
Moderate i ent -10.66 7 13.53(2.15, 24.91)

ent -9.75 2 14.44 (0.18, 28.69)

N -24.19 5 NA

urate concentrationsgL ares; N, number of subjects; NA, not applicable
* Impaired minus no

Uy
Abbreviations: CI, confi r@wal; Ep o« cp. maximum observed percentage change from baseline in serum
gle& qu

QTc study ‘\0

A blinde omised, placebo-controlled thorough QT study in healthy volunteers, with moxifloxacin
as poNW ontrol, demonstrated no relevant effect following single doses of lesinurad 400 mg or a
su erapeutic dose of 1600 mg on QTc intervals or other electrocardiogram (ECG) parameters in

89 healthy volunteers (Study 117). There was no relevant effect on heart rate, atrioventricular
conduction or cardiac depolarization as measured by PR and QRS interval durations (data not shown).

Pharmacodynamic interactions with other medicinal products or substances
Xanthine-oxidase inhibitors

Interaction with xanthine-oxidase inhibitors (XOI) allopurinol and febuxostat was evaluated in two
open-label 3 weeks cross-over PK-PD interaction studies in gout patients, where combinations of
lesinurad 400-600 mg + allopurinol 300 mg or lesunirad 400-600 mg + febuxostat 40-80 mg was
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compared to monotherapy of these products. The results from these studies are summarised in Table
26.

Table 26. Summary of XOl-lesinurad PD interaction studies

Study drug n sUA reduction from
baseline at tmax (LS
mean)
Study 110 allopurinol interaction (gout patients)
LESU 400 mg 10 -25.7%
LESU 600 mg 10 -39.4%
ALLO 300 mg 20 -28.4%
LESU 400 mg + ALLO 300 mg 10 -44.7% 0
LESU 600 mg + ALLO 300 mg | 10 | -54.7% . 6
Study 111 febuxostat interaction (gout patients) K\
FEBU 40 mg 12 -34.8%
LESU 400 mg + FEBU 40 mg 12 -55.5% O
LESU 600 mg + FEBU 40 mg 11 | -61.2% Q
FEBU 80 mg 9 -46.6% \,
LESU 400 mg + FEBU 80 mg 9 -65.4% 0
LESU 600 mg + FEBU 80 mg 9 -72.9% 0»

NA=not available, NR=not reported $: no standard deviations were reported che ‘mean changes from baseline’

outcomes @
2.4.4. Discussion on clinical pharmacology Qé
Pharmacokinetics \O

The pharmacokinetics of lesinurad are relatively sj @as absorption occurs in a dose proportional
manner and there is no accumulation after repe@iosing. The absolute bioavailability of lesinurad is
approximately 100%. Lesinurad is rapidly a&ged after oral administration. Following administration
of a single oral dose of lesinurad in either d or fasted state, maximum plasma concentrations
(Cmax) were attained within 1 to 4 h ax and AUC exposures of lesinurad increased
proportionally with single doses of ad from 5 to 1,200 mg. In the fed state, after a single dose of
lesinurad 200 mg, geometric m @inurad Cmax and AUC were 6 pg/mL and 29 pg/hr/mL,

respectively. There was no t influence of the fat content in the meal on the pharmacokinetics
of lesinurad. In clinical tNgals, inurad was administered with food, because the serum uric acid
lowering was improve r fed conditions.

Lesinurad is a ra ixture and pharmacokinetic studies of the two atropisomers revealed that
atropisomer 4 hgs lightly lower plasma exposure than atropisomer 2 due to extensive metabolism of

the former b C9 whereas atropisomer 2 is slightly metabolised by CYP2C9 and CYP3AA4.

Age, @and race did not have an effect on the pharmacokinetics of lesinurad, but weight had an
e volume of distribution of lesinurad, but not on the exposure. The pharmacokinetics of
d are similar in gout patients compared to healthy subjects at the clinical dose of 200 mg.

Lesinurad is extensively bound to proteins in plasma (greater than 98%), mainly to albumin. Plasma
protein binding is not meaningfully altered in patients with renal or hepatic impairment. The mean
steady state volume of distribution of lesinurad was approximately 20 L following intravenous dosing.
Mean plasma-to-blood ratios of lesinurad AUC and Cmax were approximately 1.8, indicating that
radioactivity was largely contained in the plasma space and did not penetrate or partition extensively
into red blood cells. Excretion is for ~60% via urine as lesinurad (half of the radioactivity in urine) and
metabolites. Around 40% is excreted via faeces and almost completely as metabolite. The metabolite
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profile of lesinurad in plasma was determined 3 hours after dose administration which is ~1 hour after
Cmax.

Lesinurad is highly protein bound and renal clearance is high (as compared to typical human
glomerular filtration rate), indicating that active secretion plays an important role in the renal excretion
of lesinurad. Within 7 days following single dosing of radiolabeled lesinurad, 63% of administered
radioactive dose was recovered in urine and 32% of administered radioactive dose was recovered in
faeces. Most of the radioactivity recovered in urine (>60% of dose) occurred in the first 24 hours.
Unchanged lesinurad in urine accounted for approximately 30% of the dose. The elimination half-life
(t¥2) of lesinurad was approximately 5 hours following a single dose. Lesinurad does not accumulde
following multiple doses. 6

Lesinurad undergoes oxidative metabolism mainly via cytochrome P450 (CYP) 2C9 to infgr e

metabolite M3c (not detected in vivo) and is subsequently metabolised by mEH to metaﬁ\ 4;

there is minimal contribution from CYP1A1l, CYP2C19, and CYP3A to the metabolism Q
sinurad is

9 and CYP3A. In

nurad.
Metabolites are not known to contribute to the uric acid lowering effects of lesin
mainly metabolised by CYP2C9 and mEH, and to a lesser extent by CYP1A1, C
vitro, lesinurad is an inhibitor of CYP2C8, but not of CYP1A2, CYP2B6, CYP pP2C19, CYP2D6,
CYP3A4 and mEH. In addition, lesinurad is an in vitro inducer of CYP2B6 YP3A via CAR/PXR. In
vivo, lesinurad is neither an inhibitor nor an inducer of CYP2C9 and 2<&but a mild to moderate
inducer of CYP3A. CYP2B6 has not been studied in vivo.

Lesinurad is a substrate of OATP1B1, OAT1, OAT3 and OCT1, @ lesinurad is an inhibitor of
OATP1B1, OAT1, OAT3, OAT4 and OCT1 at clinically relev sma concentrations. However, the in
vivo activity of OATP1B1, OAT1, OAT3 and OCT1 was no cted by lesinurad

Only one strength (200 mg) was developed which i@the possibility of dose adjustments in special
populations. Lesinurad exposure is significantly iNgrémsed in subjects with moderate and severe renal
impairment, but not in subjects with mild re impairment. As will be discussed later in the Clinical
Efficacy and Safety sections, efficacy and safety in subjects with mild-moderate renal impairment
at baseline was not different from sulNeNs¥ith normal renal function. Therefore, no dosing
adjustment is required in subjects ild to moderate renal impairment. However, a contra-
indication has been made for p é

in this group, as it has to be ed in the urine to establish a PD effect on the URAT-1 receptors.

with severe renal impairment, as lesinurad may be less effective

recommendation cou

No studies were perfor Nn s®bject with severe hepatic impairment. Therefore, no dose
d%nade for this special population. However, use of lesinurad in patients with

severe hepatic in% nt is included in the RMP as missing information in order to collect further data
in this sub—pqp@x of patients through signal detection and review of this topic in aggregate safety

reports.

The e@ YP2C9 genotype on the pharmacokinetics of lesinurad was studied in 8 healthy subjects
an®db lents with gout following daily dosing of lesinurad ranging from 200 mg to 600 mg in the
absaQCe or presence of a xanthine oxidase inhibitor. At the 400 mg dose, when compared with
extensive CYP2C9 metabolisers (CYP2C9 *1/*1) increased lesinurad exposures were observed in
intermediate CYP2C9 metabolisers (CYP2C9 *1/*3,) and in poor CYP2C9 metabolisers (CYP2C9 *3/*3),
accompanied with higher lesinurad renal excretion. However, individual values were well within the
range observed in the extensive metaboliser subjects. Therefore the CHMP recommended that patients
who are known or suspected to be CYP2C9 poor metabolisers based on previous history or experience

with other CYP2C9 substrates should use lesinurad with caution.

The population pharmacokinetic analysis of clinical data in gout patients treated for up to 12 months
estimated increases in lesinurad exposure of approximately 12%, 31% and 65% in patients with mild,
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moderate, and severe renal impairment, respectively, compared with patients with normal renal
function.

Following administration of a single dose of Zurampic to individuals with renal impairment compared to
those with normal renal function lesinurad Cmax and AUC, respectively, were 36% and 30% higher
(200 mg) in patients with mild renal impairment (eCrCL 60 to 89 mL/min), 20% and 73% higher (200
mg) and 3% and 50% higher (400 mg) in patients with moderate renal impairment (eCrCL 30 to 59
mL/min), and 13% higher and 113% higher (400 mg) in patients with severe renal impairment (eCrCL
<30 mL/min).

Pharmacokinetic drug interactions demonstrated that lesinurad is an in vitro inducer of CYP3A4.
clinical data also indicate that it is a mild to moderate inducer of CYP3A. Lesinurad is also an i

efavirenz) when co-administered with lesinurad. O

In addition, no in vitro studies were performed to exclude that lesinurad acts a in |b|tor of the
transporter BSEP (inhibition can be involved in clinically relevant in vivo dru% ctions excreted via
BSEP). The CHMP therefore requested that the Applicant further mvestlgw otential of lesinurad
to inhibit BSEP and this missing information and details of the corresp study is included in the

RMP.

Pharmacodynamics g

The proof of concept of lesinurad has been adequately de ated Lesinurad doses of 400-600 mg
qd showed a similar rate of sUA reduction from baseline opurinol 300 mg or a low dose of
febuxostat 40 mg, in gout patients. O

The data indicate that the combination with aIIop@ﬂ or febuxostat at therapeutic doses, significantly
reduced systemic and urinary uric acid load is dual mechanism may thus improve clinical response

and safety of lesinurad. No data are avail f lower doses of allopurinol background treatment than

300 mg. Therefore, the CHMP recom é that patients are treated with a minimum allopurinol dose
of 300 mg as stipulated in Sectior&the SmPC.

Although the plasma levels of | d increase significantly at renal impairment, because lesinurad is
cleared by the renal pathwa overall capacity to excrete UA and the effect of lesinurad was
reduced in patients with e severe renal impairment. The impact of mild-moderate renal
impairment at chroni @ as been further studied in the clinical trial program of lesinurad and

described in detat tlon 2.5 of this report.

&élons on clinical pharmacology

2.45. C

he @:oklnetlcs of lesinurad were thoroughly investigated. However, as detailed in the non-
cliiy ction, additional information regarding metabolite profiling but also on the potential inhibitory
effec®of lesinurad on the transporter BSEP will be further investigated with two studies which are
included in the RMP.

The pharmacodynamic effect of lesinurad in lowering serum uric acid has been convincingly
demonstrated. The combination with a XOI is considered as a useful addition to the currently available
treatment options in this area. The effect of renal impairment on PK-PD was explored in single dose
studies. From these studies it is difficult to tell what would be the net clinical effect at multiple doses.
However, based on the main clinical trial data (presented and discussed in Section 2.5 of this report) in
subjects with a mild-moderate renal impairment at baseline but also the PK-PD modelling results
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submitted, the CHMP concluded that no dose adjustments of the standard 200 mg dose are required
for mild-moderate renal impaired patients.

For patients with severe renal impairment, it is anticipated that lesinurad will be poorly excreted in the
renal tubule where it should act, and the aimed PD effects of stimulated UA excretion will be low. The
CHMP therefore considered that a contra-indication is required for this vulnerable group and this has
been included in the SmPC.

2.5. Clinical efficacy

The main clinical studies submitted in support of this application are summarised in Table 27. b

%)

)
Table 27. Overview Main Efficacy and Safety trials \

Oaiagnosis Primary

Inclusion Endpoint

Study Design Region Study Subjects Study Durati
ID (total Posology by arm objective on of

number entered/ blind criteria
of sites) completed phase
COMBINATION STUDIES, add-on to XOlI %
Pivotal Confirmatory trials: add-on to allopurinol -
301 Rand, us Placebo 202/149 Superiori 94% insufficient  sUA <
PC, DB, (181) LESU 200 mg 202/140 -ty male responder 6.0 at
Para 3- LESU 400 mg 203/141 g 520y to ALLO Month 6
arm >300mg*
302 Idem 301 US, EU, Idem 301 206/154 - Idem 96.2% Idem 301 Idem 301
CND,SA 204/162 301 male
AU, NZ 200/145 52.0y
(185) N
Pivotal Confirmatory trial: add-on to febuxostat gaNg/ daily
304 Rand, Us, EU, Placebo 10%(8» Superior- 12 M 95.4% Tophaceou sUA <5
PC, DB, SA, AU, LESU 200 mg % 6 ity male, s gout .0 at
Para 3- NZ LESU 400 mg /76 540y Month 6
arm (152) ‘C)
Exploratory trial: add-on to allopuri ,
203 Rand, EU,US, Placeb 72/66 Dose- 4 W 93- Gout, SUA <
PC, DB, CND LES g 46/41 finding 100% hyperurica 6.0 at
Para 4- (38) L| 0 mg 42/40 males, emia > 8 Month 6
arm [ 00 mg 48/42 48-60y mg/dL
203 Rand, EU,US, 2¥ebo 48/35 Dose 44 W idem Ext from SUA <
ext. PC, DB, CN SU 200-600 78/41 titration study 203 6.0
Para 2- © \ g titration
arm f}s
MONOTHERAPY S (supportive)
202 Rand, \: , Placebo 27/23 Explorato  4W 97- Gout, SUA <
PCe Dg ND, US LESU200mg  31/28 ry dose 100% hyperurica 6.0 at 4W
N LESU 400 mg  33/27 finding males, emia > 8
% LESU 600 mg  32/30 48-545  mg/dL
y
303 @nd, us, EU, Placebo 107/90 Superior- 6M 91.1% Intolerant sUA <
C, DB, CND, LESU 400 mg 107/72 ity males, to XOlI 6.0 at M6
Para 2- AU, NZ 53y
arm SA
(103)

AU=Australia, CND=Canada, DB=double blind, ext=extension phase, FEBU: febuxostat, M=months, NZ=New
Zealand, SA=South Africa, Para=parallel, PC=placebo-controlled, W=weeks, XOl=xanthine-oxidase inhibitor,

y=years, #minimal ALLO dose 200 mg in renal patients.

Long-term open-label extension studies

Patients from phase Il and 111 studies could continue treatment with lesinurad 200 or 400 mg in the
open-label extension phase up to 30 months (Table 28). Subjects from the allopurinol combination
studies (Studies 301, 302 and 203) who continued treatment in the OL extension phase, were pooled
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in Study 306. In Study 307, subjects were included from Study 304, the febuxostat combination study.
These studies are still ongoing, and interim safety data are included in the dossier. Study 305, the
open-label extension study of the Phase |1l monotherapy Study 303, was terminated prematurely
because of an increased incidence of acute renal complications like nephrolithiasis and serum
creatinine elevations. However, use of lesinurad as monotherapy was not claimed by the Applicant but
only in combination use with either allopurinol or febuxostat. Data form this study and the other
monotherapy studies were submitted only as supportive evidence for the claimed indication.

Table 28. Long-term extension studies for lesinurad

«
objective Numbers status >
Study 306 Efficacy and safety in combination LESU 200 mg: 361 Ongoing. Interim saf
OLE Study 301 with ALLO in inadequate LESU 400 mg: 353 prOVlded 4
+ 302 responders to ALLO (\
"\
Study 307 Efficacy and safety in combination LESU 200 mg:97 Ongoing. Int@safety data
tophaceous gout ;X
-
Study 305 Efficacy and safety as monotherapy | LESU 400 mg: 143 Terr@d prematurely
OLE Study 303 in subjects with an intolerance or of renal SAE
contraindication to a XOlI

OLE=open-label extension, SAE=serious Adverse Events, XOszanthine—OX|®&whlbltor

2.5.1. Dose response study g

Lesinurad 200/400/600mg doses were explored in Stu randomised, placebo-controlled,
multicentre study, as add on therapy to allopurinol in Eou atlents

This Study consisted of two phases: a 4-weeks CQ y with sequential cohorts of the 200/400/600
mg lesinurad dosing groups, followed by an Q d blinded placebo-controlled phase up to 44
S

weeks. To enter the extension phase, subj re re-randomised to either lesinurad 200 mg or

placebo —disregarding their dose in the udy phase-. The lesinurad dose and the placebo
equivalent could be individually up-ti 0 maximal 600 mg, guided by treatment target sUA level
and safety. Once the maximal do 0 mg was achieved and the treatment sUA target level was

still not achieved, the backgroug purinol dose could be up-titrated as rescue medication. Subjects
received colchicine for gout rophylaxis through Week 20 of the Extension Period.

The primary objective study was to assess the % reduction from baseline in sUA levels following
4 weeks of contlnu tment with lesinurad in combination with allopurinol compared to allopurinol
alone in gout p @ with documented inadequate hypouricaemic response to standard doses of

allopurinol.
Results 6\

efficacy endpoint was the % reduction from baseline in sUA following 4 weeks of
tre nt. Statistically significant decreases in sSUA were achieved favoring lesinurad versus placebo
for the primary efficacy endpoint, which was the percent reduction from Baseline in sUA following 4
weeks of treatment. At Day 27 in the ITT population, as assessed by absolute values, change from
Baseline, and percent change from Baseline, there were statistically significant reductions in all

lesinurad treatment groups compared to the placebo group (p < 0.0001 for all comparisons, Figure
13).
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Figure 13. Mean % change from baseline in sUA concentration by study visit (ITT population, Study
203)
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At day 27, the mean % reduction from baseline sUA was 16.1%%[% and 30.4% for the 200 mg,
400 mg and 600 mg groups respectively. There was an increfge .6% for pooled placebo. The
reduction compared to placebo was statistically signific @I cohorts (p<0.0001). At day 27, sUA <
6.0 mg/dL was achieved by 72.5%, 77.5%, 92.7% a d&S% for 200 mg, 400 mg, 600 mg and
placebo groups respectively (ITT analysis). The re e reductions were 63.0%, 73.8%, and 79.2%
for the non-responder imputation analysis. The t increase in urine urate excretion from baseline
to Day 28 was 22.3%, 33.5%, and 38.3% i &2 0 mg, 400 mg, and 600 mg groups, respectively,
compared to 6.7% in the placebo group. G
fractional excretion of uric acid (FEU @ng the double-blind treatment and follow-up periods, gout
flare was reported by 21.7%, 31.0% b 31.3% of subjects in the 200 mg, 400 mg, and 600 mg
groups, respectively, and 20.8% bjects in the placebo group.

2.5.2. Main StUdiQKQ

Study 301: A phas omized, double-blind, multicentre, placebo-controlled, combination study

lar pattern was apparent for urate clearance and

to evaluate the e and safety of lesinurad and allopurinol compared to allopurinol alone in
subjects wi hﬂ\t o0 have had an inadequate hypouricaemic response to standard of care
allopurinol.

Met @

The Qesign of the study is depicted in Figure 14.
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Figure 14. Design of Study 301

Screelnmg —» Dnuhle-Bhn:ll «— Fo]l.l.w..'-lup
Period Treatment Period Visit
Run-In i i i
Period - I I |

[ [ [ |
! 4= Group A: Placebo for Lesinurad —* |
| | | | |
| |

-+ th'oup B: Le.'iinura[l 200 mg

+ Gll'oup C: Le;inumd 400 :lng > 5 : b

- | Spensor-supplied allopurinol daily |—P ‘\6

+* Gout Flare R'oph_\fmfsj — Ié
I Randau;}':aﬂ'on} I I | | @
Month 6 : 0 :

Day-14' Day-7

; 4+———— Month 1 to Month 12 ——» i
Approx. Baseline Month 124, 14 Days

Day -28 (Day 1) End of §
! Subjects who do not enter an extension study will be required to attend a "1sit within approximately

14 days of completing the Double-Blind Treatment Period.

: Prophylactic treatment for gout flare will consist of Colchicine ﬁ.ix@ mg qd or NSAID + PPI through
Month 5.

: Subjects whose sUA 15 = 6.5 mg/dL (387 pmol/L) at the Scg [1sit and = 6.0 mg/dL (357 pmol/L) at the
Day -7 Visit will be randomized and will continue to recer®§ Spensor-supplied allopurinol for the duration of the
study.

‘ Subjects will come into the study recerving prescripfonglopurinol at least 300 mg daily (at least 200 mg daily for
subjects with moderate renal impairment) as ghgs T imdicated for the treatment of gout for at least 8 weeks
prior to the begmming of the Screening Peri Wt ligibility is confirmed and then will be provided

_ Sponsor-supplied allopurinol beginning

* Study visits at Week 2 and monthly bﬁ

Study Participants \Q

Main inclusion crhe@

e Subje t€)\18 years and < 85 years of age;

4
at Month 1 through Month 12 (or early termnation).

e S is male or female; female of childbearing potential who agrees to use non-hormonal
raception;

Subject meets the diagnosis of gout as per the American Rheumatism Association Criteria for
the Classification of Acute Arthritis of Primary Gout

e Subject has been taking allopurinol as the sole urate-lowering therapy indicated for the
treatment of gout for at least 8 weeks prior to the Screening Visit at a stable, medically
appropriate dose, as determined by the Investigator, of at least 300 mg per day (at least 200
mg for subjects with moderate renal impairment);

e Subject must be able to take gout flare prophylaxis with colchicine or an NSAID (including Cox-
2 selective NSAID) + PPI;

e Subject has an sUA level = 6.5 mg/dL (387 umol/L) at the Screening Visit an d = 6.0 mg/dL
(357 ymol/L) at the Day -7 Visit;
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e Subject has reported at least 2 gout flares in the prior 12 months.

The American Rheumatism Association Criteria for the Classification of Acute Arthritis of Primary Gout

are:

e The presence of characteristic urate crystals in the joint fluid and/or

e A tophus proved to contain urate crystals by chemical or polarized light microscopic
means. and/or

e The presence of 6 of the 13 clinical. laboratory. and X-ray phenomena listed below.

L.

11.
12.
13
14.
15.
16.
17.
18.
19.
20.
21.

More than one attack of acute arthritis b
Maximum inflammation developed within 1 day

TS
Monoarthritis attack \6

. Redness observed over joints é

First metatarsophalangeal joint painful or swollen ®

Unilateral first metatarsophalangeal joint attack 0
Unilateral tarsal joint attack @»

Tophus (proven or suspected)

Hyperuricemia é

Asymmetric swelling within a joint on x-ray*

Monosodium urate monchydrate microcr 1 joint fluid during attack

Subcortical cysts without erosions on x-rmuo

. Joint fluid culfure negative for 01‘ganj@during attack

* This criterion could logically be found 01@1}1’11&&011 as well as on X ray.

Main exclusion criteria:

e Subject with an acute gout fl t has not resolved at least 7 days before the Baseline Visit
(Day 1);
e  Subject with known ensitivity or allergy to allopurinol;

e Subject who is t\% amy other approved urate-lowering medication that is indicated for the

treatment of g

er than allopurinol (eg, another xanthine oxidase inhibitor (XOI) or

uricosurig ithin 8 weeks of the Screening Visit;

o Sub'ect\@previously received pegloticase;

ut{ed

who previously participated in a clinical study involving lesinurad (RDEA594) or

AB06 and received active treatment or placebo;

ubject who is pregnant or breastfeeding;

e Subject with an estimated creatinine clearance < 30 mL/min calculated by the Cockcroft-Gault
formula using ideal body weight.

A total of 181 study sites screened subjects in the US.

Treatments

Subjects were randomised 1:1:1 and assigned to the following treatments:

Group A: placebo + allopurinol (PBO + ALLO group);
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Group B: lesinurad 200 mg + allopurinol (LESU 200 mg + ALLO group);
Group C: lesinurad 400 mg + allopurinol (LESU 400 mg + ALLO group).

All doses of lesinurad/placebo and allopurinol were taken in the morning with food and 240 mL of
water. Subjects were instructed to drink 2 L of water per day. If the dose of allopurinol was
interrupted, the subject was not to take their dose of lesinurad/placebo until allopurinol was resumed

Objectives
The primary objective was to determine the efficacy of lesinurad by Month 6 when used in combination
with allopurinol compared to allopurinol monotherapy.

Secondary objectives included: @

.
e To determine the efficacy of lesinurad by Month 12 when used in combination wij @purinol
compared to allopurinol monotherapy; O

e To determine the safety of lesinurad over 6 months and 12 months WhKS in combination

with allopurinol; 0

e To determine the effect of lesinurad when used in combination wi purinol on Health
Related Quality of Life and physical function

Outcomes/endpoints Qg

Primary endpoint:

e The proportion of subjects with a sUA level thalx .0 mg/dL at the Month 6 visit. Subjects
with missing values at Month 6 for any reaSOfwe considered non-responders.

Key secondary endpoints:

e Mean rate of gout flares requiring tr; ent for the 6-month period from the end of Month 6 to
the end of Month 12.

e Proportion of subjects with > gt tophus at Baseline who experience complete resolution
(CR) of at least 1 target t y Month 12 (i.e. last on-study visit).

Secondary endpoints relatedQ were also included:

e Proportion of su[z\!ts ose sUA level is < 6.0 mg/dL, < 5.0 mg/dL and < 4.0 mg/dL at each
visit.

L g
e Absolut &rcent change from Baseline in sUA levels at each visit.
*
Other toph &1 ed secondary endpoints included:
. @'\ percent change from Baseline in the sum of the areas for all target tophi at each visit.

Pa reported outcomes (PROS)

The following secondary endpoints were included:

e Proportion of subjects with an improvement from Baseline in the Health Assessment
Questionnaire - Disability Index (HAQ-DI) of at least 0.25 at Month 12.

e Mean change from Baseline to Month 12 in the physical component scale of the Short Form-36.
e Total Treatment Satisfaction Question for Medication Score.

¢ Mean change from Baseline in the Sheehan Disability Scale.

Assessment report
EMA/6459/2016 Page 61/128



¢ Mean change from Baseline in Patient Global Assessment of Disease Activity.

PRO assessment was conducted at baseline, and at Months 3, 6, 9 and 12.

Sample size

Rather than on the primary endpoint, the sample size of 600 subjects (200 per study arm) was based
on the key secondary endpoint of mean rate of gout flares. Based on a clinically meaningful 50%
reduction in the rate of flares, and a coefficient of variation of 2.0 or less, a sample size of 200
subjects per treatment group provides greater than 80% power to detect this difference in gout flare
rates using a Wilcoxon Rank-Sum test at alpha = 0.025 (two-sided). é

A Phase 2b study showed response rates of 70% for lesinurad in combination with allopurinol
30% for the allopurinol alone group. This sample size of 600 subjects provides greater thm%?
power to detect a difference in response rates if the lesinurad plus allopurinol treatment, have
response rates as low as 48% versus 30% response rate and using Fisher’s exact te sting for

multiplicity with alpha = 0.025 (two-sided) for each test.

Randomisation Q
Randomisation took place across all study sites using a centralized intera ice response system /
interactive web response system (IVRS/IWRS). Randomisation was st by the following factors:

e Renal function at Day -7: eCrCl = 60 mL/min vs. < 60 m Cockcroft Gault formula, ideal
body weight)

e Tophus status: presence of > 1 tophus vs. absenco

Blinding (masking) O

Statistical methods 0

All randomized subjects who receive @ﬂ 1 dose of randomized study medication were included in
sed as the primary population for all efficacy analyses. The PP

This was a double-blind study.

the ITT Population. This population
(per protocol) population was u< sensitivity analyses.

Primary analysis:

The difference in sUA r%xse rates between the placebo and each lesinurad treatment group was

tested using Cochr el Haenszel methodology, using the randomisation stratification factors.

Results were sﬁ ed by treatment group and expressed as proportions, corresponding adjusted
r

95% confidgh vals (Cls) of the difference between response rates, and p-values.

The pri thod for imputing missing data was non-responder imputation (NRI); subjects who
were'\Wi their Month 6 sUA result were analysed as non-responders. In addition, the Last
o thon carried forward (LOCF) method was also used to impute missing data. Sensitivity analyses

were Yyerformed to examine the robustness of the primary efficacy results. First, an LOCF analysis was
performed for response rates at each sUA target for each visit by treatment group. To be included in
the LOCF analysis, a subject had to have at least 1 post-Baseline sUA result, as only post-Baseline sUA
results can be carried forward. Secondly, an observed cases analysis was conducted for response rates
at each level for each visit by treatment group. Third, the proportion of subjects with an sUA < 6.0
mg/dL at all 3 of Months 4, 5, and 6 was computed. Any subject missing any 1 of the Months 4, 5, or 6
sUA levels was considered a non-responder for this analysis.
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Analysis of gout flares

Only disease flares that required the use of colchicine, analgesics, and/or anti-inflammatory
medication, were included in the analyses of the key secondary outcome.

The rate of gout flares requiring treatment in each of the 2 lesinurad treatment groups were compared
with the placebo group using a negative binomial model. The model included the randomisation
stratification factors and the logarithm of the subject’s corresponding time on-study in the interval was
used as an offset variable in the model to adjust for subjects having different exposure times during
which the events occurred.

Analysis of tophi 6

Tophus measurements for subjects with > 1 target tophus at Baseline were categorized p on
the best response among all measured target tophi at each visit as follows: K\
e Complete resolution (CR; disappearance of = 1 target tophus); O

e Partial resolution (PR; = 50% decrease in the area of = 1 target toph :
e Stable disease (neither = 50% decrease nor = 25% increase in tl’fb. of a target tophus);

e Progressive disease (=25% increase in the area of a target to&Js).

If any single measured target tophus showed progression at a vij best tophus response for that
subject at that visit was progressive disease, regardless of th se of any other target tophi at
that visit.

Subjects with = 1 target tophus at Baseline with a best&onse of CR of= 1 target tophus by Month
12 (analysed using last on-study visit), at their Mon Visit, and at each visit were summarized by
treatment group. The primary analysis of this e t was based on the best response of CR of> 1
target tophus by Month 12. Subjects who had\rogressive disease at their last on-study visit and those
who did not achieve a CR at their last on-g&dy visit were considered non-responders. The difference in
tophus resolution rates on the subse éects with measurable tophi at Baseline between placebo
and each lesinurad group was testedé

(randomized values).

\\
Results \Q

Participant flow @.
‘\Q

QS
\
D

g the CMH test statistic, stratifying by Day -7 renal function
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- Assessed for Excluded (n=1770)
S Eligibilit _ | Screen failure (n = 1709)
e 9 Y > | Withdrew consent (n = 61)
> (n=2377)
S
=
w I
Randomised
(n=607)

. Allocated to lesinurad 200 mg qd Allocated to lesinurad 400 mg qd Allocated to placebo (n=202)

S (n=202) (n=203) Received allocated interventi

b Received allocated intervention Received allocated intervention (n=201)

S (n=201) (n=201) Did not receive Allocate

<=( Did not receive Allocated Did not receive Allocated intervention; (n=1)

intervention; (n=1) intervention; (n=2) L 2
Discontinued (n=50) due to: Discontinued (n=51) due to: =49) due to:
- Lost to follow-up (n=13) - Lost to follow-up (n=16) -up (n=9)
- AE (n=7) - AE (n=8)
- death (n=1) - Non-compliance /protocol pliance /protocol
- Gout flare (n=1) violation (n=15) n (n=22)
- Non-compliance /protocol - consent withdrawn (n=12) ( nsor terminated study
violation (n=17) =2)

o - sponsor terminated study c leted study but did not - consent withdrawn (n=10)

3 (n=2) coor?ppleeteelzs rl;o)rlmthus Ofl ne Missing reason for withdrawal

E - consent withdrawn (n=9) treatment (n=9) (n=1)

e Completed study but did not Completed study but did not
complete 12 months of complete 12 months of
treatment (n=11) treatment (n=3)

N l
ITT analysis (n=201) ITT angige NG 201) ITT analysis (n=201)
‘> Excluded from analysis; not Exclyfe m analysis; not Excluded from analysis; not
= treated (n=1) treate = treated (n=1)
g Per protocol analysis (n=183) Qot ol analysis (n=175) Per protocol analysis (n=186)
<C
. ) ]
N
Recruitment
Study initiation date: 08 Febru 2 (first subject first visit)

Study completion date: \ ber 2014 (last subject last visit)
Conduct of the stud
There were 3 s protocol amendments during the study but before breaking the blind.

The first a t reduced the sUA threshold for eligibility at day -7 (final baseline value) from > 6.5
mg/dL to g/dL following feedback from the FDA. The gout flare secondary endpoint was also
modi Iudmg an increase in the period of observation, which resulted in a reduced sample size.

1 mised subjects were screened prior to this amendment.

The second amendment expanded guidance on subject hydration and guidance for investigators in
case of raised sCr or kidney stone, and added an independent Renal Events Adjudication Committee
(REAC).

The last substantial amendment was triggered by the results of the lesinurad monotherapy study 303
in which SAEs of acute renal failure were reported in subjects receiving lesinurad. The amendment
included a requirement to take allopurinol at the same time as lesinurad, to withdraw any subject
developing a kidney stone, to increase monitoring of renal function and to tighten withdrawal criteria
based on renal function.
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The most common protocol violation and deviation (PDV) was randomised study medication non-
compliance, affecting 7.5%, 7.5% and 4.0% of the lesinurad 200 mg, lesinurad 400 mg, and placebo
groups, respectively. The next most common PDV was allopurinol dose < 300 mg qd (< 200 mg qd if
moderate renal impairment at time of randomisation), affecting 0%, 3.0% and 2.0% of the lesinurad
200 mg, lesinurad 400 mg, and placebo groups, respectively. In addition, 2 subjects received the
wrong randomised study kit at one study visit.

Baseline data

The study population was predominantly male and white, with a median age of 52 years. Less thgn 2%
were over 75 years of age. Mean body mass index was 34.8 kg/m?. 6

baseline for 9% of subjects, of which the majority had only one. The mean number of 96

reported in the past 12 months was 4.8. Moderate renal impairment (eCrCl < 60 mL/& present
at baseline for 20.9%. Those with more severe renal impairment are slightly over- % ented in the
placebo arm. Mean sUA at baseline was 6.9 mg/dL. Around 90% of subjects w An allopurinol
dose of 300 mg daily at baseline. Demographic characteristics, baseline dis%

characteristics are summarised in Tables 29 and 30 respectively. @»

The mean duration since gout diagnosis was around 12 years. At least one target tophi was @nt at
S
gs

n
d treatment

Table 29. Demographic characteristics (ITT population, Study 3%@

LESU 200 m\+ SU 400 mg +
PBO + ALLO ALL ALLO TOTAL

Variable (N=201) (N& (N=201) (N=603)

Sex [n (%)] Nl
Female 12 (8.0) S (4.5) 15 (7.5) 36 (6.0)
Male 189 (94.0) @ (95.5) 186 (92.5) 567 (94.0)

Race [n (%)]

American Indian or Alaska Native 1(0.5) 2(1.0) 0 3(0.5)
Asian 10(5.% 9(4.5) 7(3.5) 26 (4.3)
Black or African American 29 (14. 31(15.4) 30(14.9) 90 (14.9)
Maori 0 0 0
Native Hawaiian or other Pacific . 4 (2.0) 5(2.5)

Islander 14 ( 2.3)
White 1@.1) 151 (75.1) 156 (77.8) 460 (76.3)
Other O 1.5) 4(2.0) 3(1.5) 10 ( 1.7)

Ethnicity [n (%)] \

Hispanic or Latino 19 (9.5) 27 (13.4) 31 (15.4) 77 (12.8)
Not Hispanic or Latino Q 182 (90.5) 174 (86.6) 170 (84.8) 526 (87.2)

Age (years) \

n 201 201 201 603
Mean (SD) - Q 51.7 (11.70) 51.6 (10.69) 52.3(11.47) 51.9 (11.28)
Median 52.0 52.0 53.0 52.0
Min, Max o \ 22, 81 25,77 23,77 22, 81

Age group (y @%)]
<65 169 (84.1) 181 (90.0) 168 (83.6) 518 (85.9)
= 65 32 (15.9) 20 (10.0) 33 (16.4) 85 (14.1)

@ 28 (13.9) 16 ( 8.0) 31 (15.4) 75 (12.4)
4(2.0) 4(2.0) 2(1.0) 10 ( 1.7)

tions: ALLO, allopurinol; ITT, Intent-to-treat; LESU, lesinurad; Max, maximum; Min, minimum; PBO,
o; SD, standard deviation.
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Table 30. Baseline Disease and Treatment Characteristics (ITT Population, Study 301)

PBO+  LESU 200 mg LESU 400 mg
ALLO +ALLO +ALLO TOTAL
Variable (N=201) (N=201) (N=201) (N=603)
American Rheumatism Association diagnostic criteria 200 (99.5) 200 (99.5) 201 (100) 601 (99.7)
[n (%]
Duration since gout diagnosis (years)
n 201 201 201 603
Mean (SD) 11.59 (8.75) 12.76(10.04) 11.16(9.23) 11.84(9.37)
Median 10.40 10.40 8.90 10.20
Min, Max 0.2,404 0.2,452 0.0,43.0 0.0,45.2 b
Presence of tophi at Screening® [n (%))] 0
Yes 27(134) 30(14.9) 29 (14.4) 86(14.8 %
No 174 (86.6) 171 (85.1) 172 (85.6) 517 (8%
Presence of z 1 target tophus at Baseline [n (%)] Q
Yes 17 (8.5) 18 (9.0) 19 (9.5) \@ 0)
No 184 (91.5) 183 (91.0) 182 (90.5) \ (91.0)

Number of target tophi at Baseline
n
Mean (SD)
Median
Min, Max

Number of target tophi at Baseline [n (%)]

N wrpy -0

Total area of target tophi at Baseline (mm®)

n 0() 17 18 19 54

Mean (SD)
Median

Min, Max

12 maths

Number of gout flares in the pa
n

Mean (SD) . Q
Median

Min, Max C)\

321.85 334.95 254.19 302.41
(281.49) (207.27) (165.19) (219.73)
27348 282.70 230.55 259.51
60.60, 75.65, 56.25, 56.25,
1162.37 852.68 632.56 1162.37
201 201 201 603
48(409) 48(3.18)  4.9(349)  4.8(3.60)
3.0 4.0 4.0 4.0
2,36 2,20 2,20 2,36
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FBO +

LESU 200 mg LESU 400 mg

ALLO +ALLO +ALLO TOTAL
Variable (N=201) (N=201) (N=201) (N=603)
Number of gout flares in the past 12 months [n (%)]
2 48 (23.9) 48 (23.9) 57 (28.4) 153 (25.4)
3 59 (29.4) 52 (25.9) 34 (16.9) 145 (24.0)
4 25(12.4) 24 (11.9) 30 (14.9) 79 (13.1)
=5 69 (34.3) 77 (38.3) 80 (39.8) 226 (37.5)
Renal function at Day -7° (mL/min} [n (%)]
eCrCl z 60 165 (B2.1) 165 (B2.1) 164 (81.6) 494 (81.9)
eCrCl < 60 36 (17.9) 36 (17.9) 37(18.4) 109 (18.1)
Renal function at Baseline (mL/min) [n (%)]
eCrCl = 80 77 (38.3) 83 (41.3) 76 (37.8) 236 (39.1) t
eCrCl < 50 123 (61.2) 117 (58.2) 124 (61.7) 364 (60.4)
eCrCl =z 60 160 (79.6) 185 (77.1) 159 (79.1) 474 (78.6) @
eCrCl < 60 40 (19.9) 45 (22.4) 41 (20.4) 126 (2.9
eCrcl =z 45 180 (89.6) 188 (93.5) 185 (92.0) 553 %‘(\
eCrCl <45 20 (10.0) 12 (6.0) 15( 7.5) 46
eCrCl 60 - < 90 83 (41.3) 72 (35.8) 83 (41. 3 {39 5)
eCrcCl 30 - < 60 39 (19.4) 44 (21.9) 41 (2 4 (20.6)
eCrCl 45 - < 60 20 (10.0) 33 (16.4) 26 (12 79(13.1)
eCrCl 30 - < 45 19 (9.5) 11(5.5) Q 45( 7.5)
eCrCl < 30 1(0.5) 1(0.5) 2(03)
Missing 1(0.5) 1(0.5) 3(0.5)
sUA level at Baseline (ma/dL) é
n 201 201 201 603
Mean (SD) 6.99 (1.25) 7.01 (1. 6.83 (1.24) 6.94 (1.27)
Median 6.70 6.70 6.80
Min, Max 3.8,122 3.% 36,122 3.6,13.3
sUA category at Baseline” (mg/dL) [n (%e)] \( )
<6.0 31 (154 6 (17.9) 45 (22.4) 112 (18.6)
6.0-<7.0 82 (40. 76 (37.8) 72(35.8) 230 (38.1)
7.0-<80 52 52 (25.9) 52 (25.9) 156 (25.9)
8.0-<100 32@ 31(154) 28 (13.9) 91 (15.1)
=10.0 \4{ ) 6(3.0) 4(2.0) 14 (2.3)
Prior ULT® [n (%)] c)
Allopurinol 4(2.0) 8(4.0) 4(2.0) 16 (2.7)
Febuxostat 5(25) 3(1.5) 5(2.5) 13(2.2)
Probenecid 3(1.5) 2{(1.0) 2(1.0) T(12)
Other 1(0.5) 0 2(1.0) 3(0.5)
Type of gout flare prophylaxis at Baseli@)]
Colchicine 166 (B2.6) 170 (84.6) 168 (83.6) 504 (83.6)
NSAID 34 (16.9) 28 (13.9) 33(16.4) 95(15.8)
Both \ 1(0.59) 2(1.0) 3(1.5) 6(1.0)
Other or Missing 2(1.0) 5(2.59) 3(1.5) 100(1.7)
Allopurinol dose at Bgs /day)
n \ 201 201 201 603
Mean (SD) o 0 310.0 (70.00) 309.5(59.67) 300.2 (46.50) 306.6 (59.58)
Median E \ 300.0 300.0 300.0 300.0
Allop at Baseline (mg/day) [n (%)]
<30 12 ( 6.0) 5(2.5) 12 ( 6.0) 29 (4.8)
176 (87.6) 187 (93.0) 183 (91.0) 546 (90.5)
> 13 (6.5) 9(4.5) 6(3.0) 28 ( 4.6)
200 - < 300 12 ( 6.0) 5(2.5) 12 ( 6.0) 29 (4.8)
300 - < 400 176 (87.6) 187 (93.0) 183 (91.0) 546 (90.5)
400 - < 500 3(1.5) 1(0.5) 3(15) 7T(12)
500 - < 600 1{0.5) 1{0.5) 0 2 (0.3)
= 600 9 (4.5) 7(3.5) 3(15) 19 (3.2)

Abbreviations: LO , allopurinol; eCrCl, estimated creatinine clearance; ITT, Intent-to-treat; LESU, lesinurad; Max,
maximum; Min, minimum; PBO, placebo; SD, standard deviation; sUA, serum urate; ULT, urate-lowering therapy.

# Actual stratification factor values.

® Subjects had received a medically appropriate stable dose of allopurinol for at least 10 weeks before their Baseling
Wisit.

° More than one response can apply. percentages can sum to > 100%.

Mote: Baseline eCrCl is calculated using the highest serum creatinine value recorded = 14 days prior to the first dose
of randomized studv medication. Fourteen subiects were mis-stratifed (Listina 16.1.1.2).
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Numbers analysed

The primary analysis was based on the ITT population (subjects randomised who received at least one
dose of study medication).

Outcomes and estimation
Primary efficacy endpoint analysis

The results of the primary efficacy endpoint are presented in Table 31. Patients with missing data at
month 6 were included as non-responders.

Table 31. Primary Endpoint: Proportion of Subjects with an sUA Level < 6.0 mg/dL by Month 6 ~®’\-

Responder Imputation (ITT Population, Study 301) 0
0\6

PBO + LESU 200 myg + LESU 400

ALLO ALLO ALLOrb

{N=201) (N=201)
n (%) n (%) R

Proportion with sUA < 6.0 mg/dL by Month 6 56 (27.9) 109 (54.2) 2 2)
Difference in proportions vs. PBO + ALLO (95% CI) 0.26 (0.17, 0.36) @ﬂ (D.22, 0.41)
<0.0001

p-valug® <0.0001
Abbreviations: ALLO, allopurinol; Cl, confidence interval; ITT, intent-to-treat; LESU, lesi &PBO placebo; sUA,
serum urate.
* Cochran-Mantel Haenszel test stratified by Day -7 renal function (eCrCl = 60 mL/my
tophus status during Screening (presence versus absence), randomized stratiﬂ@

<60 mL/min) and
Note: Subjects missing the Month 6 sUA result are treated as non-responders
Sensitivity analyses O

Using the last observation carried forward (LOCF%utation method, the proportion of subjects who
achieved the target of sUA < 6.0 mg/dL at th 6 was 61.7% and 67.5% versus 32.3% for lesinurad
200 mg qd, lesinurad 400 mg qd, and p§o rms respectively (p < 0.0001 for both comparisons).

The proportion of subjects with sUA g/dL at 3 consecutive study visits (Months 4, 5, and 6)
using NRI for lesinurad 200 mg, | d 400 mg and placebo were 35.3%, 49.3% and 10.4% (p <
0.0001 for both comparisons).

The results in the per pr&{ocoNP) population confirmed those of the primary analysis. In the PP
population, significantl subjects in the lesinurad 200 mg and lesinurad 400 mg groups achieved
the target goal ois .0 mg/dL at Month 6 compared with the placebo group: 57.9% versus

28.5% (p < 0.0 \ d 62.9% versus 28.5% (p < 0.0001), respectively.
.

sUA secon ndpoint analyses

The e@xsolute and mean percentage changes for both doses of lesinurad + allopurinol were
SigRfi y greater than those for placebo + allopurinol at all time-points (p < 0.0001 for all

com sons, Figure 15).
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Figure 15. Mean Serum Urate Levels by Visit- Observed Cases (ITT Population, Study 301)
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Abbreviations: ALLOQ, allopurinol; ITT, mtent-to-treat; LESU. lesinurad; B bo; sUA, serum urate.
Note: End of Study/Early Termmation data are mncluded 1n the appropriat®gi th 1f no scheduled visit
occurred during that visit month. Error bars represent standard erro 0f®1 an. Months 7. 9. and 11 data are
excluded because the timing of the last protocol amendment (Protoc ndment 4). which added sUA
assessments at these timepoints, resulted in minimal data collectagat tRese timepoints for NRI analysis. At each
post-Baseline visit (ie, Months 1 through 12). the adjusted di s in the mean change from Baseline in sUA
levels for the LEST 200 mg + ALLO and LESU 400 mg + groups versus the PBO + ATLO group were
statistically signaficant: p < 0.0001 for all comparis—ou\

Other secondary efficacy endpoir@stes
Gout flares O

The rates of gout flares per ct that required treatment over the 6-month period from end of
Month 6 to end of Mont weMe 0.57, 0.51 and 0.58 for the lesinurad 200 mg, lesinurad 400 mg and
placebo groups resp @y The rates for the lesinurad groups were not significantly different from the
placebo group. * é

C CD

The proport4 |\ bjects requiring treatment for a gout flare between the end of Month 6 and the end

of Month 1 28.8%, 20.4% and 27.9% for the lesinurad 200 mg, lesinurad 400 mg and placebo
grou @ctively.
An of subject diary entries for gout flares requiring treatment demonstrated no clear patterns of

differénces for duration of gout flare, pain scores, associated gout flare symptoms and gout flare
treatment.

Tophus resolution

The proportions of subjects with > 1 target tophus at baseline who achieved a complete response by
Month 12 were 0/18 (0%) and 4/19 (21.1%) versus 5/17 (29.4%) for the lesinurad 200 mg, lesinurad
400 mg and placebo groups respectively.
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There was no significant difference between treatment groups in the mean % change for baseline in
the sum of the areas for all target tophi at any visit.

Study 302: A phase 3 randomized, double-blind, multicentre, placebo-controlled,

combination study to evaluate the efficacy and safety of lesinurad and allopurinol compared

to allopurinol alone in subjects with gout who have had an inadequate hypouricaemic

response to standard of care allopurinol.

Methods
This study was identical in design to study 301.

Study participants

Subjects were screened at 185 study sites in 12 countries: US, Canada, Spain, France, Bﬂx@n
Germany, Poland, Switzerland, Ukraine, South Africa, Australia, and New Zealand. Ap i
subjects were planned. Subjects were randomised at 142 sites in 4 regions: North A@c

%)

ately 600
a (54.7% of

total), Europe (21.9%), South Africa (16.2%) and Australia /New Zealand (7. 2@

Results

Participant flow

Allocation Enrolment

Follow-up

Analysis

Assessed for Q
Eligibility

(n 2199)

’0

N

Excluded (n=1588)
Screen failure (n =

Randomjige

5
P d

» 1538)
Withdrew consent (n =
50)

v

Allocated to lesinurad 200 mg
qd (n=204)

Received allocated

intervention (Nn=204) (
Did not receive Allocated
intervention; (n=0)

AU T

2

cated to lesinurad 400
g qd (n=201)
Received allocated
intervention (Nn=200)
Did not receive Allocated
intervention; (n=1)

Allocated to placebo
(Nn=206)

Received allocated
intervention (Nn=206)
Did not receive Allocated
intervention; (n=0)

Discontinued @ due
to: *

- Lost to T -up (N=5)
- AE (nm\

n=5)

ompleted study but did
not complete 12 months
of treatment (n=1)

Analysed (n=204)
Excluded from analysis;
not treated (N=0)

Per protocol analysis
(n=182)

}

l

Discontinued (n=50) due
to:

- Lost to follow-up (Nn=7)
- AE (n=12)

- Death (n=1)

- Non-compliance
/protocol violation
(n=15)

- consent withdrawn
(Nn=13)

- sponsor terminated
study (n=2)

Completed study but did
not complete 12 months
of treatment (Nn=5)

Discontinued (n=48) due
to:

- AE (n=9)

- Gout flare (n=2)

- Non-compliance
/protocol violation
n=12)

- sponsor terminated
study (n=3)

- lost to follow-up
(n=11)

- consent withdrawn
(n=11)

Completed study but did
not complete 12 months
of treatment (n=4)

Analysed (n = 200)
Excluded from analysis;
not treated (n=1)

Per protocol analysis
(n=181)

Analysed (n=206)
Excluded from analysis;
not treated (N=0)

Per protocol analysis
(n=194)
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Recruitment
Study initiation date: 16 December 2011 (first subject first visit)

Study completion date: 03July 2014 (last subject last visit)
Conduct of the study

In addition to the protocol amendments described for Study 301, on 20 December 2013, the BfA
required restriction of recruitment of subjects in Germany to those who had failed to respond to

other established alternative therapies as given in national and international treatment guidel@ e
Sponsor discontinued all subjects in Germany, and all German sites were closed. This affe

randomised subjects, who are included in the participant flow diagram (above) as discoq d

(sponsor terminated study). O

The most common PDV was randomised study medication non-compliance, aff Q.Q%, 5.5% and
2.4% of the lesinurad 200 mg, lesinurad 400 mg, and placebo groups, respegti . The next most
common PDV was allopurinol dose < 300 mg qd (< 200 mg qd if modera impairment at time of

randomisation), affecting 2.5% to 2.9% across the treatment groups.&

2

were over 75 years of age. Mean body mass index was . Demographic characteristics were

Baseline data g@
The study population was predominantly male and white, @n dian age of 52 years. Less than 2%
/m

balanced between the groups. Demographic charact@'tic ., baseline disease are summarised in Table

32
Table 32. Demographic Characteristics (ITT%Qion)
Ef

6 200 mg+ LESU 400 mg +
PBO + ALLO ALLO ALLO TOTAL

Variable (N=20 (N=204) (N=200) (N=610)

Sex [n (%)]

Female 10 ( 7(3.4) 6 (3.0) 23 (3.8)
Male 19 197 (96 6) 194 (97.0) 587 (96.2)

Race [n (%)] 6
American Indian or Alaska Native 1705) 1(0.5) Q 2(0.3)
Asian (6.8) 10 (4.9) 9(45) 33(54)
Black or African American 22 (10.7) 15(7.4) 21 (10.5) 58 (9.5)
Maori 1(05) 4(2.0) 1(0.5) 6(1.0)
MNative Hawaiian or other Pacj 5(24) 3(1.5) 2(1.0)

Islander @ 10 ( 1.8)
White 155 (75.2) 167 (81.9) 160 (80.0) 482 (79.0)
Other 8(39) 4 (2.0) 6(3.0) 18 ( 3.0)
Missing . Q 0 0 1(05) 1(0.2)

Ethnicity [n (%)]y Q\

Hispanic or Lt 7(34) 10 ( 4.9) 7(35) 24 (3.9)
MNot Hispanic I& 199 (96.6) 194 (95.1) 193 (96.5) 586 (96.1)
Age (years,
n s@ 206 204 200 810
Me: 51.4 (10.56) 51.0 (11.11) 51.2 (11.08) 51.2 (10.90)
® 52.0 51.0 520 52.0
21, 80 21,82 18, 80 18, 82

Age Qyoup (years) [n (%)]
=656 185 (89.8) 184 (90.2) 175 (87.5) 544 (89.2)
=65 21 (10.2) 20(9.8) 25 (12.5) 66 (10.8)
65-74 19(9.2) 16 (7.8) 22 (11.0) 57 (9.3)
=75 2(1.0) 4(2.0) 3({1.5) 9(15)

Abbreviations: ALLO, allopurinol; ITT, Intent-to-treat; LESU, lesinurad; Max, maximum; Min, minimum; PBO,
placebo; SD, standard deviation.

The mean duration since gout diagnosis was around 12 years. At least one target tophi was present at
baseline for 16% of subjects, of which the majority had only one. The mean number of gout flares
reported in the past 12 months was 6.2. Moderate renal impairment (eCrCl < 60 mL/min) was present
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at baseline for 16.1%, and slightly over-represented in the placebo arm. Mean sUA at baseline was 6.9
mg/dL. Around 84% of subjects were on an allopurinol dose of 300 mg daily at baseline. Baseline

disease and treatment characteristics are summarised in Table 33.

Table 33. Baseline disease and treatment characteristics

PBO + LESU 200 mg LESU 400 mg
ALLO +ALLO +ALLO TOTAL
Variable (N=208) (N=204) (N=200) (N=610)
American Rheumatism Association diagnostic critena 205(99.5) 204 (100) 200 (100) 609 (99.8)
[n (%) t
Duration since gout diagnosis (years)
n 206 204 200 610 0
Mean (SD) 11.31(9.38) 1225(9.76) 11.02(859) 1153 936)%
Median 9.40 10.30 9.0 9 80
Min, Max 02,530 05,450 00,474
Presence of tophi at Screening® [n (%)]
Yes 48(23.3) 49(24.0) 47 ( 23.5) @ 3.6)
No 158 (76.7) 155 ( 76.0) 153 76.5 76.4)
Presence of = 1 target tophus at Baseline [n (%)]
Yes 33(16.0) 3B(17.2) @ (15.9)
No 173 (84.0) 169 ( 82.8) 8 513 84.1)
Number of target tophi at Baseline @
n 33 35 29 o7
Mean (SD) 2.2(1.36) 20 25(153) 2.2 (1.40)
Median 20 0 20 20
Min, Max 1,5 O 1,6 1,6
Number of target tophi at Baseline [n (%)] \
0 173(84@ 169 ( 82.8) 171(85.5) 513 (84.1)
1 14 18 ( 8.8) 12( 6.0) 44( 72)
2 ?é 6(29) 4(20) 17( 2.8)
3 T( W) 7(34) 4(20) 18( 3.0)
4 0.5) 0 5(25) 6( 1.0)
5 & 1.9) 4( 2.0) 4( 2.0) 12( 2.0)
Total area of target tophi at Baseline (mm”) 0
n i > 33 35 29 a7
Mean (SD) 373.04 346.63 55969 41931
O (378.95) (335.78) (715.27) (495.62)
Median \ 294 84 246.03 351.42 289.00
Min, 2392, 31.62, 54.00, 2392,
Max \Q 179566 1643.15 3365.82 3365.82
Number of gout flares in th% months
n 206 204 200 810
Mean (SD) Q 5.8(4.92) 6.7 (7.01) 6.1 (5.65) 6.2 (5.93)
Median \ 40 4.0 4.0 4.0
Min, Max 0 2,30 2,50 2,48 2,50
Number of éres in the past 12 months [n (%))
2 é 49(23.8) 47 (23.0) 43(215) 139 (22.8)
3 40(19.4) 36 (17.6) 38(19.0) 114 (18.7)
31 (15.0) 24(11.8) 32(16.0) ar (14.3)
= 86 (41.7) 97 (47.5) 87 (43.5) 270 (44.3)
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PBO +

LESU 200 mg LESU 400 mg

ALLO +ALLO +ALLO TOTAL
Variable (N=206) (N=204) (N=200) (N=610)
Renal function at Day -7° (mL/min) [n (%)]
eCrCl =z 60 174 ( 84.5) 174 (85.3) 171 ( 85.5) 519 (85.1)
eCrCl < 60 32(15.5) 30(14.7) 29 (14.5) 91(14.9)
Renal function at Baseline (mL/min) [n (%)]
eCrCl =z 90 72(350) 80( 39.2) 85 (42.5) 237 (38.9)
eCrCl < 90 133 ( 64.6) 124 ( 60.8) 114 ( 57.0) 371 ( 60.8)
eCrCl =z 60 165 ( 80.1) 175 ( 85.8) 170 ( 85.0) 510 ( 83.6)
eCrCl < 60 40(19.4) 29(14.2) 29 (14.5) 98 (16.1)
eCrCl =z 45 195 (94.7) 198 (97.1) 193 ( 96.5) 586 ( 96.1)
eCrCl = 45 0(49) 6(29) 6( 3.0) 22( 386)
eCrCl1 60 - < 90 93 (45.1) 95 ( 46.6) 85 (42.5) 273 (44.8)
eCrCl 30 - < 60 39(18.9) 29(14.2) 29 (14.5) 97 (15.9)
eCrCl 45 - < 60 30 ( 14.6) 23(11.3) 23(11.5) 76 (125
eCrCl 30 - <45 9(44) 6(29) 6( 3.0) 21( 34
eCrCl < 30 1( 0.5) 0 0 1(0
Missing 1( 0.5) 0 1( 0.5) 2
sUA level at Baseline” (mg/dL)
n 208 204 200 10
Mean (SD) 6.99 (1.26) 6.84 (1.11) 6.86 (1.19 (1.19)
Median 6.80 6.75 6.80, 6.80
Min, Max 34,113 40,113 3.8, 1@ 34,113
sUA category at Baseline (mg/dL) [n (%)]
<6.0 38(18.4) 39(19.1) % 9.5) 116 ( 19.0)
60-<7.0 80 ( 38.8) 88 (43.1) ( 40.0) 248 (40.7)
70-<80 44 (21.4) 50(245 (22.5) 139 (22.8)
80-<100 39(18.9) 22 (1 2 ( 16.0) 93(15.2)
=100 5(24) 5( Q5 4( 2.0) 14 ( 2.3)
Prior ULT® [n (%)]
Allopurinol 23 (11. ) 8.8) 28 (14.0) 69 ( 11.3)
Febuxostat 5(24 (2.0) 1( 0.5) 10( 1.6)
Benzbromarone 2( 1.0 0 2(1.0) 4( 0.7)
Probenecid 2(1.0) 3(15) 5( 08)
Other 4{Q 1(0.5) 1( 0.5) 6( 1.0)
Type of gout flare prophylaxis at Baseline [n (%]] \
Colchicine (77.2) 181 ( 88.7) 167 ( 83.5) 507 ( 83.1)
NSAID 0 1(24.8) 23(11.3) 36 (18.0) 110 (18.0)
Both 8(39) 4(20) 3(15) 15( 2.5)
Other or Missing b 4(1.9) 4(2.0) 0 8(1.3)
Allopunnol dose at Baseline (mg/day) O
206 204 200 610
308.7 3135 3148 3123
Mean (SD) (69.29) (78.33) (77.62) (75.08)
Median \ 300.0 300.0 300.0 300.0
Min, Max @ 200, 600 200, 900 200, 900 200, 900
Allopuninol dose at B‘@'ﬂgﬁda},’) [ (%)]
<300 . 0 5(73) 14 ( 6.9) 11( 5.5) 40 ( 6.6)
=300 176 ( 854) 168 (82.4) 169 ( 84.5) 513 (84.1)
=300 6\ 5(73) 22(10.8) 20 (10.0) 57( 9.3)
15( 7.3) 14 ( 6.9) 11( 5.5) 40 ( 6.6)
176 (85.4) 168 ( 82.4) 169 ( 84.5) 513(84.1)
5(24) 13( 6.4) 10( 5.0) 28( 486)
2(1.0) 3(15) 3(158) 8(1.3)
8(39 6(29) 7(35) 21( 34)

Abbreviations: ALLO, allopurinol; eCrCl, estimated creatinine clearance; ITT, Intent-to-treat; LESU, lesinurad; Max,
maximum; Min, minimum; PBQO, placebo; SD, standard deviation; sUA, serum urate; ULT, urate-lowering therapy.
Note: Baseline eCrCl was calculated using the highest serum creatinine value recorded < 14 days pror to the first
dose of randomized study medication. Twenty-one subjects were mis-stratifed (Listing 16.1.1.2).

* Actual stratification factor values.

® Subjects had received a medically appropriate stable dose of allopurinol for at least 10 weeks befare their Baseline

Visit.

® More than one response can apply: percentages can sum to = 100%.

R
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Outcomes and estimation

Primary efficacy endpoint analysis

The proportion of subjects who achieved the target of SUA < 6.0 mg/dL at Month 6 was 55.4% and
66.5% versus 23.3% for lesinurad 200 mg qd, lesinurad 400 mg qd, and placebo arms respectively (p
< 0.0001 for both comparisons). Patients with missing data at month 6 were included as non-
responders.

Table 34. Primary Endpoint: Proportion of Subjects with an sUA Level < 6.0 mg/dL by Month 6 — Non-

Responder Imputation (ITT Population, Study 302)
PBO + LESU 200 mg + LESU 400 mg 6
ALLO ALLO ALLO
(N=206) (N=204) (N=300%
n (%) n (%)
Proportion with sUA < 6.0 mg/dL by Month 6 48 (23.3) 113 (55.4) 1
Difference in proportions vs. PBO + ALLO
(95% CI) 0.32(0.23, 0.41) 0.34, 0.52)

p-value <D 0001 a <0.0001
Abbrewatlons ALLQ, allopurinol; ITT, Intent-to-treat; LESU, lesinurad; PBO, placebo; s urate.
? Cochran-Mantel Haenszel test stratified by Day -7 renal function (eCrCI = 60 mL/min V®< 60 mL/min) and
tophus status during Screening (presence versus absence), randomized values.

Note: sUA, serum urate. Subjects missing the Month 6 sUA result are treated as® sponders.

Sensitivity analyses

Using the LOCF imputation method, the proportion of subj
mg/dL at Month 6 was 62.8% and 71.1% versus 25.59
and placebo arms respectively (p < 0.0001 for both parisons).

0 achieved the target of sUA < 6.0
inurad 200 mg qd, lesinurad 400 mg qd,

The proportion of subjects with sUA < 6.0 mg/d\? consecutive study visits (Months 4, 5, and 6)
using nonresponder imputation for lesinurad (o]
48.5% vs. 13.1% (p < 0.0001 for both c

, lesinurad 400 mg and placebo were 41.2% and
ISons).

The results in the Per Protocol Popul nfirmed those of the primary analysis. In the Per Protocol
Population, significantly more subj the lesinurad 200 mg and lesinurad 400 mg groups achieved
the target goal of sUA < 6.0 mg% Month 6 compared with the placebo group: 57.7% and 69.6%

vs. 24.2% respectively (p <Q 1 for both comparisons).

N\

sUA secondary er@ nt analyses

The mean te)and mean percentage changes for both doses of lesinurad in combination with
allopurinol ignificantly greater than those for placebo +allopurinol at all time-points (p < 0.0001
for all ¢ ons, Figure 16).
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Figure 16. Mean Serum Urate Levels by Visit- Observed Cases (ITT Population, Study 302)

| Treatmert oroup

O O 0O FEO+ALLO (W=206)
0 D 0 LESU 200 mgralLo N=204)
A A A LETUA00 maealLO fi=200]

Mean 5104 Level (mefdL)

Baseline 1 2 3 + 5 & 7 e 9 1 1 12

Wiat Monh O

Abbreviations: ALLO, allopurinol; ITT, Intent-to-treat; LESU. lesinurad: PBO, placebo; sUA, s
Note: End of study/early termination data are included in the appropriate visit month if no sc
during that visit month. Error bars represent standard error of the mean. Months 7. 9, and 11
because the timing of the last protocol amendment (Protocol Amendment 6). which addgg sU.
timepoints, resulted in minimal data collection at these timepoints for NRT analysis.

EEO

ssessments at these

At each post-Baseline visit (1e, Months 1 through 12), the adjusted differences in tige
sUA levels for the LESU 200 mg + ATLLO and LESU 400 mg + ALLO groups v

p < 00001 \OQ

change from Baseline in
+ ATLLO groups had

Other secondary efficacy endpoint analyses
Gout flares

The rates of gout flares per subject that requireC@tment over the 6-month period from end of
Month 6 to end of Month 12 were 0.73, 0.77%0.83 for the lesinurad 200 mg, lesinurad 400 mg and
placebo groups respectively. The rates fo e Jesinurad groups were not significantly different from the
placebo group. b

The proportion of subjects requiri tment for a gout flare between the end of Month 6 and the end
of Month 12 was 31.3%, 30.5‘V& 2.2% for the lesinurad 200 mg, lesinurad 400 mg and placebo
groups respectively.

Analyses of subject dia@ries for gout flares requiring treatment demonstrated no clear patterns of
differences for du‘ra@ gout flare, pain scores, associated gout flare symptoms and gout flare
treatment. \

*
Tophus res

The ko jons of subjects with > 1 target tophus at baseline who achieved a complete response by
Mt were 11/35 (31.4%) and 8/29 (27.6%) versus 11/33 (33.3%) for the lesinurad 200 mg,
lesilggrad 400 mg and placebo groups respectively

There was no significant difference between treatment groups in the mean % change from baseline in
the sum of the areas for all target tophi at Month 12.

Study 304: A phase 3 randomized, double-blind, multicentre, placebo-controlled,
combination study to evaluate the efficacy and safety of lesinurad and febuxostat compared
to febuxostat alone at lowering serum uric acid and resolving tophi in subjects with
tophaceous gout.
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Methods
The design of the study is depicted in Figure 17.

Figure 17. Design of Study 304

Screening Double-Blind Follow-Up
P B ‘- —_— (4
Period Treatment Period Period?
Run-In

Period
‘7 GroupA Placebogg - »

47 Group B Lesinurad ZDD mggqd ———» b

*
24

‘—. Group C:_ Lesinurad 4})0 mggd ——» 60

«+ Sponsor-supplied febicostat 80mggd ————————»

= Gout Flare Prophylacis? ————» \< 3
;f:g?_qg‘pmz.,arzouﬂ | -~
Month 6 \

Day-21 Day-7 @
<4————— Month 1 to Month 12
Approx. Day 1 12/ 14 Days 3 mos.
Day-35 Baseline @) Follow-Up

Visit
Abbreviations: EOS, End of Study; mos., month; NSAID, nonsteroidal anti-1r drug: PPL proton pump
wnhibitor; qd. once daily.

* Subjects who did not enter an extension study were required to aﬂendx
oth

p Visit within approximately
eted the study and did not contmue

than consent withdrawn and had a

e followed vntil their sCr value was

their Follow-Up Visit took place,

14 days of completing the Double-Blind Treatment Period. Subjects wh
into an extension study, or who withdrew from the study for any reag
serum creatinine (sCr) value = 0.1 mg/dL above their Baseline vah@
= 0.1 mg/dL of their Baseline value or until 3 monthly assessmgft®
whichever came first.

® Prophylactic treatment for gout flare consisted of colchy

0.5 to 0.6 mg qd or NSATID = PPI through Month 3.

* Subjects who qualified for the study were rando:
1:1:1 ratio: Groups A. B. or C.
# Study visits at Week 2 and monthly from M through Month 12 (or early termination).

a double-blind fashion to 1 of 3 treatment groups 1n a

Study participants \

Main inclusion criteria:

e Subject |s rs and 85 years of age;
. Subjgct e or female; female of childbearing potential who agrees to use non-hormonal
. meets the diagnosis of gout as per the American Rheumatism Association Criteria for

lassification of Acute Arthritis of Primary Gout;

Subject meets one of the following criteria:

o subjects who are not currently taking an approved ULT must have an sUA value >8
mg/dL (476 pymol/L);

. subjects entering the study on a medically appropriate dose of febuxostat or allopurinol
must have an sUA value = 6.0 mg/dL (357 pmol/L);

e Subject must be able to take gout flare prophylaxis with colchicine or an NSAID (including Cox-
2 selective NSAID) + PPI;

e Subject with at least 1 measurable tophus on the hands/wrists and/or feet/ankles =25 mm and
< 20 mm in the longest diameter.
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Main exclusion criteria:

e Subject with an acute gout flare that has not resolved at least 7 days before the Baseline Visit
(Day 1);

e Subject with known hypersensitivity or allergy to febuxostat;

e Subject who is taking any other approved urate-lowering medication that is indicated for the
treatment of gout other than allopurinol (eg, uricosuric agent) within 8 weeks of the Screening

Visit;

e Subject who previously received pegloticase; e

e Subject who previously participated in a clinical study involving lesinurad (RDEA594) (@
RDEA806 and received active treatment or placebo; . 6

e Subject who is pregnant or breastfeeding; K\

e Subject with an estimated creatinine clearance < 30 mL/min calculated ockcroft-Gault
formula using ideal body weight. \'

Subjects were randomised at 102 sites in 3 regions: North America (80.6% ope (10.3%), and

Australia/New Zealand (9.1%). K

Treatments :@
n

At the start of a 21 day run-in period (day -21), subjects dis d their ULT (if applicable) and
began taking 80 mg qd of sponsor-supplied febuxostat: , subjects were randomised 1:1:1 to:

e Lesinurad 200 mg qd + febuxostat 80 mg qO
e Lesinurad 400 mg gqd + febuxostat 80 m@

e Placebo + febuxostat 80 mg 0

All subjects were to receive randomi y medication, in addition to febuxostat, for 12 months.

All doses of lesinurad/placebo we n in the morning with food and 240 mL water. Subjects were

instructed to drink 2L of liquid sr . Febuxostat was taken at the same time as lesinurad/placebo. If

febuxostat was interrupted, urad/placebo was also stopped until febuxostat was resumed.

Objectives @,\
. Q
Primary objectivgs
SEN
To determi & efficacy of lesinurad by Month 6 when used in combination with febuxostat compared
to febux onotherapy.

A ry objective was to determine efficacy and safety by Month 12.
Outcomes/endpoints

Primary endpoint:
e The proportion of subjects with a sUA level that is < 5.0 mg/dL by Month 6.
Key secondary endpoints:

e Proportion of subjects who experience complete resolution of at least 1 target tophus by Month
12;
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e Proportion of subjects with a best tophus response on at least 1 target tophus of complete or
partial resolution by Month 12;

e Proportion of subjects with an improvement from Baseline in HAQ-DI of at least 0.25 at Month
12.

Other sUA related secondary endpoints:

e Proportion of subjects whose sUA level is < 6.0 mg/dL, < 5.0 mg/dL and < 4.0 mg/dL at each

visit;
e Absolute and percent change from Baseline in sUA levels at each visit
Other tophus related secondary endpoints: b

¢ Mean percent change from Baseline in the sum of the areas of all target tophi atee

e Proportion of subjects whose sUA level is < 6.0 mg/dL, < 5.0 mg/dL and < 4& L at each
visit.

Other gout flares related secondary endpoints:

e Mean rate of gout flares requiring treatment for the 6 month peri the end of Month 6 to
the end of Month 12;

e Proportion of subjects requiring treatment for a gout flare, nthly intervals between Month

6 and Month 12. Q

Approximately 315 subjects were to be randomized Qis study, of which approximately 105 subjects
were to be randomized to each treatment group? on previous studies of lesinurad and
febuxostat, it was conservatively assumed tIKtﬂh—I proportion of subjects with sUA < 5.0 mg/dL after
6 months of treatment would be 40% or Ie@
in the lesinurad plus febuxostat grougs ting a significant treatment effect under these
assumptions with approximately 90% r and a = 0.025 (two-sided) required 105 subjects per

treatment group using Fishers ex@e t.

Randomisation Q

Subjects were randomj the 3 treatment groups in the ratio 1:1:1. Randomisation was stratified

by: .§

e Renagé at day -7: eCrCl = 60 mL/min vs. < 60 mL/min (calculated by the Cockcroft-
Ga ula using IBW)

Sample size

e placebo plus febuxostat group and 65% or higher

@at Day -7: > 6.0 mg/dL versus < 6.0 mg/dL

Su were randomised after the Investigator verified that they were eligible for the study.
Randomisation took place across all study sites using a centralized interactive voice response system /
interactive web response system.

Blinding (masking)
This was a double-blind study.
Statistical methods

These were similar to those used in Studies 301 and 302.
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Diverse sensitivity analyses were performed to evaluate the robustness of the primary endpoints.

Subgroup analyses were performed in subjects that did not already achieve the target sUA < 5mg/dL
after the 3 weeks open-label lead-in of febuxostat monotherapy. Additional sensitivity analyses were
either different approaches of missing data (LOCF, Per-Protocol population, Observed Cases), different
cut-off points of sUA (<3,4,6 mg/dL at Month 6), or endpoints reflecting a more sustained effect on
sUA levels ((a) sUA < 5 mg/dL at Month 4,5,6 consecutively or on at Month 12, subjects with a median
sUA level <5 mg/dL throughout the study), or the immediate effect (< 5 mg/dL at Month 1).

Results

Participant flow

- Assessed for A
c Eligibility Exclug &:715)
[ (n=1045) Sc_re @ ure (n = 667)
e > % consent (n =
IS
P
(= | \'
[NN]
Randomised
(n=330) @6
v
v v P v
Allocated to lesinurad 200 mg Allocated to lesinurad 4Q, w Allocated to placebo
c qd (n=109) mg qd (n=110) (n=111)
S Received allocated Received allocated Received allocated
© intervention (Nn=106) intervention (n=10 intervention (Nn=109)
8 Did not receive Allocated Did not receive A e Did not receive Allocated
= intervention; (n=3) intervention;g ( intervention; (n=2)
<
! O |
Discontinued (n=27) due Dis M:i (n=25) due Discontinued (n=22) due
to: to: to:
- Lost to follow-up (n=5) Los®o follow-up (n=1) - AE (n=4)
- AE (n=7) % (n=6) - Gout flare (n=1)
- Death (n=1) - ut flare (n=3) - Non-compliance
- Non-compliance Death (n=1) /protocol violation (n=9)
% /protocol violation = Non-compliance - lost to follow-up (Nn=5)
1 (n=11) /protocol violation - consent withdrawn
; - consent withdrawn (n=10) (n=3)
g (n=3) - consent withdrawn
o (n=4) Completed study but did
L Completed study b @ not complete 12 months
not complete 12 the Completed study but did of treatment (n=4)
of treatment (n not complete 12 months
of treatment (N=8)
&
v v
B2 al N=106) ITT analysis (n = 109) ITT analysis (n=109)
g’\ d m analysis; Excluded from analysis; Excluded from analysis;
< ed (N=3) not treated (n=1) not treated (n=2)
[ ocol analysis Per protocol analysis Per protocol analysis
< \ 2) (n=99) (n=106)

Re ment

Study initiation date: 23 February 2012 (first subject first visit)

Study completion date: 17 April 2014 (last subject last visit)

Conduct of the study

There were 4 substantial protocol amendments during the study but before breaking the blind.

The first clarified that a dose reduction of febuxostat to 40 mg qd following interruption due to
potential toxicity was not permitted. No subjects were randomised prior to this amendment.
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With the second, the sUA inclusion criterion was lowered from > 10 mg/dL to > 8 mg/dL for subjects
not taking an approved ULT at screening. The gout flare secondary endpoint was also modified,
including an increase in the period of observation. 80 patients were randomised prior to this
amendment.

The other two were the same as the ones applied to Studies 301 and 302 regarding expanded
guidance on hydration and the tightening of renal function monitoring triggered by the results in Study
303.

The most common PDV was randomised study medication non-compliance, affecting 2.8%, 7.3%,and
0.9% of the lesinurad 200 mg, lesinurad 400 mg, and placebo groups, respectively. 5.5% of su%ts

were excluded from the per protocol population. 0
)

Baseline data K\

The study population was predominantly male and white, with a median age of 24 ! Around 3%

were over 75 years of age. Mean body mass index was 32.0 kg/m?. Demograp& aracteristics were

balanced between the groups and summarised in Table 35. 0
Table 35. Demographic Characteristics (ITT Population, Study 304) @»
PBO + LESU 200 mg+ LESU 400
FBX 80 mg FBX 80 mg FBX 8 TOTAL

Variable (N=109) (N=106) @ (N=324)

Sex [n (%)] O
Female 2(18) 6(5.7) 7(64) 15 (4.6)
Male 107 (98.2) 100 (94. 102 (93.6) 309 (95.4)

Race [n (%)] Q
American Indian or Alaska Native w 0. 0

0 ) 1(0.3)

Asian 6(55) Q 7.5) 6(55) 20(62)

Black or African American 8(7.3) 0 4(13.2) 13(11.9) 35(10.8)

Maori 0 0 3(28) 3(09)

Native Hawaiian or other Pacific 0 6 1(09) 2(18) 3(09)
Islander

White

) 5. 9 (79.
Other Q’Q 0.9) 2(19) 0 3(0.9)

Ethnicity [n (%)] \
Hispanic or Latino 9(8.3) 7(686) 5(486) 21(6.5)

(
Not Hispanic or Latmo‘ Q@ 100 (91.7) 99 (93.4) 104 (95.4) 303 (93.9)

Age (years)
n 6\() 109 106 109 324
Mean (SD) 546 (10.87) 54.2(11.04) 53.3(11.16) 54.1(11.00)
Median 54.0 54.0 53.0 54.0
Min, @ 27,71 28,80 28,82 27,82

Age (years) [n (%)]
<65 89(81.7) 89 (84.0) 90 (82.6) 268 (82.7)
265 20(18.3) 17 (16.0) 19(17.4) 56 (17.3)
65- 74 17 (15.6) 13 (12.3) 16 (14.7) 46 (14.2)
275 3(28) 4(38) 3(28) 10(3.1)

Abbreviations: FBX, febuxostat; ITT, Intent-to-treat; LESU, lesinurad; Max, maximum; Min, minimum; PBO, placebo;
SD, standard deviation.
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The mean duration since gout diagnosis was around 15 years. The mean number of target tophi at
baseline was 1.8. The mean number of gout flares reported in the past 12 months was 6.7. Moderate
renal impairment (eCrCl < 60 mL/min) was present at baseline for 23.1. Baseline sUA was <5.0 mg/dL
for more than 50% of all subjects: 44.3%, 53.2% and 53.2% in the lesinurad 200 mg, lesinurad 400
mg and placebo groups respectively. Baseline Disease and Treatment Characteristics are summarised
in Table 36.

Table 36. Baseline Disease and Treatment Characteristics (ITT Population, Study 304)

PBO+  LESU 200 mg LESU 400 mg 6
FBX80mg +FBX80mg +FBX80mg  TOTAL
Variable (N=109) (N=106) (N=109) (N-324}
American Rheumatism Association diagnostic criteria 109 (100) 106 (100)° 109 (100) 324 (100) * %
[n (%]

Duration since gout diagnosis (years) O
n 109 106 109
Mean (SD) 1917 (10.90) 15.82(11.00) 13.15(10.64) 14&08}

Median 12.20 14.10 1[] 10
Min, Max 0.3,31.0 0.2,49.2 0.0, 531 » 93.1

o

Number of target tophi at Baseline
n 109 106 & 324
Mean (SD) 1.9(1.3) 1. 8 1 3) @ 18(1.2)
Median 1.0 1_0
Min, Max 1,5 Q 0,5
Number of target tophi at Baseline [n (%)] Q
0 0 1 0 1(0.3)
1 56 (51.4 % ) 63(578)  181(559)
2 26 (23.9) 9 8)  26(23.9) 73 (22.5)
3 14 ( 8(7.5) 9(8.3) 31 (9.6)
4 6(5.7) 4(37) 13 (4.0)
5 @ 8(7.5) 7(6.4) 25(7.7)
Total area of target tophi at Baseline (mm*}
n 105 109 323
Mean (SD) 60 291.08 310.12 280.34 293.64
246.36) (227 .85) (230.28) (234.65)
Median 22040 241.57 210.60 216.72
Min, Max @ 11.52, 1352.6812.10, 1172.8537.40, 1233.56 1152, 1352 6¢
Number of gout flares in the past 12 §
n 109 106 109 324
Mean (SD) 6.1(51)  69(11.2) 7.0(7.4) 6.7 (8.2)
Median 40 4.0 4.0 4.0
Min, Max . 2,24 0, 104 0, 50 0, 104
Numberofgout ﬂar ast 12 months [n (%]
0 0 1(0.9) 2(1.8) 3(0.9)
1 6\ 0 4{38) 6(5.5) 10 (3.1)
2 19 (17.4) 2(113)  12(11.0) 43(13.3)
3 26 (23.9) 21 (19.8) 8 (16.5) 65 (20.1)
4 13 (11.9) 20 (18.9) 8 (16.5) 51 (15.7)
51 (46.8) 48(453)  53(486) 152 (46.9)
Renaltunction at Day -7° (mL/min) [n (%)]
eCrCl = 60 86 (78.9) 83(78.3)  88(80.7) 257 (79.3)
eCrcl < 60 23 (21.1) 23(21.7)  21(19.3) 67 (20.7)
Renal function at Baseline (mL/min) [n (%]
eCrcl = 90 31 (28.4) 37(349)  42(385)  110(34.0)
eCrCl < 90 78 (71.6) 69(65.1)  67(615) 214 (66.0)
eCrCl = 60 84 (77.1) 78(736)  87(79.8) 249 (76.9)
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PBO + LESU 200 mg LESU 400 mg
FEX&80mg +FBEX80mg +FBX &80 mg TOTAL

Variable (N=109) (N=108) (N=109) (N=324)
eCrCl < 60 25 (22.9) 28 (26.4) 22 (20.2) 75 (23.1)
eCrCl = 45 105 (96.3) 98 (92.5) 101 (92.7) 304 (93.8)
eCrCl < 45 4(3.7) B8 (7.5) 8(7.3) 20 (6.2)
eCrCl 60 - < 90 53 (48.6) 41 (38.7) 45 (41.3) 139 (42.9)
eCrCl 30 - <60 23 (21.1) 28 (26.4) 22 (20.2) 73 (22.5)
eCrCl 45 - = 60 21 (19.3) 20 (18.9) 14 (12.8) 55 (17.0)
eCrCl 30 - < 45 2(1.8) 8(7.5) 8(7.3) 18 ( 5.6)
eCrCl < 30 2(1.8) 0 0 2(0.6)

sUA level at Screening (mag/dL)

n 109 106 109 324

Mean (SD) 8.83(1.53) 871(158) 857 (1.76) 8.71(1.62)

Median 8.70 5.00 870 875

Min, Max 55,124 4.8, 133 45,132 45,133 0

sUA level at Day -7 (mg/dL) 109 106 109 324 N 6
n 527 (1.34) 5.36 (1.78) 519 (1.48) 528 (1.54)
Mean (SD) 510 510 500 510 \
Median 24,93 22,122 20,102 201
Min, Max 109 106 109 Szb

sUA level at Baseline® (mg/dL)

n 109 106 109 &(
Mean (SD) 522 (1.53) 5.35(1.72) 523 (1.64}0 1.63)
Median 4.90 510 4.80 490
Min, Max 22,96 20, 116 1.4, 10% 14,116
sUA category at Baseline (mg/dL) [n (%)]
<50 58 (53.2) 47 (44.3) 2) 163 (50.3)
50-<60 19 (17.4) 28 (26.4) >1) 70 (21.6)
60-<70 16 (14.7) 14 (13.2) 0.1) 41 (12.7)
7T0-<80 12 (11.0) 9(8.5) 8 (7.3) 29 (9.0)
80-<100 4(3.7) 6(5 (7.3) 18 (5.6)
=100 0 24 ) 1(09) 3(0.9)

sUA category at Day -7° (ma/dL) [n (%&1] X
<60 80 (73.4) B) 81(74.3) 239 (73.8)
=6.0 29 (26.6) 28926.4) 28(25.7) 85 (26.2)

Prior ULT® [n (%)]

Allopurinol 38 (A9) 26 (24 5) 28 (25.7) 92 (28.4)
Febuxostat (3 2(19) 6(55) 12(3.7)
Benzbromarone %.9) 1(09) 0 2(0.6)
Probenecid .8) 2(19 1(09) 5(1.59)
Pegloticase 0 0 o]

Other 0 [i] 0 1(09) 1(0.3)

Type of gout flare prophylaxis at Baseline [n {%b
Colchicine 87 (79.8) 95 (B9.6) 94 (86.2) 276 (85.2)
NSAID O 26 (23.9) 10(9.4) 20(18.3) 56 (17.3)
Both \ 4(37) 1(09) 5(46) 10(3.1)

Abbreviations. eCrCI, estimat&&eg&tiee clearance, F BX, febUXostat, ITT, Intent to-treat, LESU, lesinurad; Max.
maximum; Min, minimum; N nsteroidal anti-inflammatory drug; PBO, placebo; SD, standard deviation; sUA,

serum urate; ULT, urate-jage erapy.
Note: Baseline eCrepA cadulated using the highest serum creatinine value recorded < 14 days prior to the first
dose of randomizeg @edic&ﬂion. One subject in the LESU 400 mg + FBX group was mis-stratifed

(Listing 16.1.1

* One subje
later determi

SPorted to have a diagnosis of gout per the ARA criteria at the start of the study; however, it was
the diagnosis was not adequately documented and did not meet the criteria (a protocol
sting 16.1.2.

“More than one response can apply; percentages can sum to = 100%. Prior ULT reflects data captured by sites on
the Prior ULT CRF.

Outcomes and estimation

Primary efficacy endpoint analysis

The results of the primary efficacy endpoint are presented in Table 37. Patients with missing data at
month 6 were included as non-responders.
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The difference between the lesinurad 400 mg gd and placebo groups was statistically significant (p <
0.0001). However for lesinurad 200 mg qd vs. placebo, the difference was not statistically significant.

Table 37. Primary Endpoint: Proportion of Subjects with an sUA Level < 5.0 mg/dL by Month 6 — Non-
Responder Imputation (ITT Population, Study 304)

PBO + LESU 200 mg + LESU 400 mg +
FBX 80 mg FBX 80 mg FBEX 80 mg
(N=109) (N=106) (N=109)
n (%) n (%) n (%)
Proportion with sUA < 5.0 mg/dL by Month 6 51 (46.8) 60 (56.6) 83 (76.1)
Difference in proportions vs. PBO + FBX 80 mg (95% CI) 0.10 (-0.03, 0.23) 0.29 (0.17, 0.42)
p-value® 0.1298 <0.0001*
Abbreviations: CI. confidence interval: FBX, febuxostat; ITT. Inteni-to-treat; LESU, lesinurad; PBO, placebo; sUA,
serum urate.
# Cochran-Mantel Haenszel test stratified by Day -7 renal function (eCrCl = 60 mL/min versus < 60 mL/min} and 0
Day -7 sUA status (sUA = 6.0 mg/dL versus < 6.0 mg/dL), randomized values. . 6
*Statistically significant after adjustment for multiple testing.
MNote: Subjects missing the Month 6 sUA result were treated as nonresponders. \

Sensitivity analyses O

Using the LOCF imputation method, the proportion of subjects who achieved t etof sUA<5.0
mg/dL at Month 6 was 64.1% for lesinurad 200 mg vs. 50.9% for placebo 377). For the
lesinurad 400 mg group the proportion was 83.0% (p<0.0001 vs. placeb

The proportion of subjects with an sUA < 5.0 mg/dL at 3 consecuti &dy visits (Months 4, 5, and 6)
using nonresponder imputation was higher in the lesinurad 200 up compared with the placebo
group (51.9% versus 33.0%, respectively; p = 0.0034), and j sinurad 400 mg group compared
with placebo (64.2% versus 33.0%; p < 0.0001). Q

The results in the Per Protocol Population confirmed thoseNf the primary analysis. In the Per Protocol

Population, significantly more subjects in the lesin 00 mg group achieved the target goal of sUA
< 5.0 mg/dL at Month 6 compared with the plac&o Yroup: 80.0% vs. 58.8% (p < 0.0001). The
respective proportions for the comparison o inurad 200 mg with placebo was 58.8% vs. 48.1% (p

= 0.1001). 0
sUA secondary endpoint analyse
At all time-points other than Mc@(primary endpoint), the increase in sUA lowering in the lesinurad

200 mg group, compared to 0, was statistically significant, Figure 18.

Figure 18. Proportion g bjests Achieving sUA Level Target < 5.0 mg/dL by Visit Line Plot Using

Non-responder Imputati ITT Population, Study 304)

Tremment Group ~ B S PEO + FBX 80 mg (N=108)
&= -®—-%- [ ESU 200 mg + FBX 50 my
# —A—4& LESU 400 mg = FEX 80 mg

= LESUA0 mg Prop.(SE) 0.75 (0.04)* 050 (004)* 0.76 (004 073 (004 077 (0.09* 076(004)* 0.68 (0.04)* 0.68 (0.04)* 051 (005)

b +FEXS0mg AR (NRD 103 (6) 103 (6) 97 (1) 95 (14) 95 (13) 93(16) 27 (22) 83 (26) 83 26)

o

] LESUMOme Prop. (SE) 0.60(0.04)* 070 (004)* 0.63 (0057 0.68(0.05)* 0.65(0.05* 057 (005) 0.59 (0.05)* 0.62 (0.05)* 057 (005)

= +FEXS0mg AR (NRD) 102 (4) 97 (%) 95 (11) 95 (1) 91(15) 92 (14) 24 (22) 84(22) 79 (27)
PEO Prop.(SE) 0.49(0.05)  046(005)  0.44(005)  052(005) 044(005) 047 (005) 0.45 (0.05) 0.41 (0.05) 041 (0.05)

0001 +FEXSmg AR(MRY) 104 (5) 103 (7) 99 (10) 100 (9) 95 (14) 93 (16) 92 (17) 88 (21) 87 (22)
Meonth 1 Month 2 Month 3 Month4 Month 5 Month 6 Meonth 8 Month 10 Month 12

Visit

Abbreviations: AR, at risk; ITT, Intent-to-treat; LESU, lesinurad; NRI, nonresponder imputation; PBO, placebo; Prop, proportion; SE, standard error; sUA, serum
urate

* Indicates p < 0.05.

** Indicates statistical significance of treatment group vs. placebo at the 0.025 level 2-sided using Cochran-Mantel Haenszel test stratified by Day-7 renal function
and Day-7 sUA status (randomized values) after adjustment for multiple comparisens (primary endpoint).

Mote: Months 7, 9, and 11 data are excluded because the timing of the last protocol amendment (Protocol Amendment 5), which added sUA assessments at
these timepoints, resulted in minimal data collection at these timepoints for NRI analysis.
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The mean absolute and mean percentage changes for both doses of lesinurad + febuxostat were
significantly greater than those for placebo + febuxostat at all time-points (Figure 19).

Figure 19. Mean Serum Urate Levels by Visit- Observed Cases (ITT Population, Study 304)

7 Treatmentgroup: @ ® ® PBEO +FBXB0mg(N=109) © © © LESU 200 mg + FBX 60 mg(N=106)
4 & A LESU 400 mg + FBX 80 mg(N=109)

e e S S b - B St b

3 \‘\%\%—§ 60

24 %-@, - 3 ——— i

Mean Change from Baseling in sJA Level (mgfdl)
o
1

Visit Month

Abbreviations: FBX, febuxostat; ITT, Intent-to-treat; LESU, lesinurad; PBO, placebo; sU Serum urate.

Mote: End of Study/Early Termination data are included in the appropriate visit month cheduled visit occurred
during that visit month. Error bars represent SE. Months 7, 9, and 11 data are exclud@cause the timing of the
last protocol amendment (Protocol Amendment 5), which added sUA assessmen e timepoints, resulted in

minimal data at these timepoints for NRI analysis. Q

Subgroup analyses were also performed in subjects thamd not achieved the target sUA < 5mg/dL
after the 3 weeks open-label lead-in of febuxostat therapy and are summarised in Table 38.

A\§.0 mg/dL by visit- Non responder imputation (ITT

Table 38. Proportion of subjects with an s

population, baseline sUA subgroup = g tudy 304)
6 PBO + LESU 200 mg + LESU 400 mg +
O FBX 80 mq FBX 80 mq FBX 80 mqg
\ (N=51) (N=59) (N=51)
Visit Q n (%) n (%) n (%)
Month 6 12 (23 5) 26 (44.1) 36 (70.6)
Difference in proportions vs. X 80 mg (95% Cl) 0.21(0.03,0.38) 047(0.30, 0.64)
p-value® . 0.0243 <0.0001
O
Month 12 \0 12(35) 27 (458) U@
Difieren fions vs. PBO + FBX 80 mg (3% Cl) 022(0.05,039) 024(006,042)
00136 0.0137

-Mantel Haenszel test stratified by Day -7 renal function {(eCrCl 2 60 mL/min versus < 60 mL/min) as factors, randomized values.

Note"SUA, serum urate; PBO, placebo; FBX, febuxostat; LESU, lesinurad. Subjects missing an sUA result at a visit are treated as non-responders for that visit.
End of study/early termination data are included in the appropriate visit menth if no scheduled visit occurred during that visit month. Months 7, 9, and 11 data are
excluded due to the limited data because of the timing of the last protocol amendment where these measurements were implemented.

In this subgroup, subjects treated with lesinurad were also more likely to have sustained sUA response
achieving target sUA < 5.0 mg/dL at 3 consecutive months (between months 4 and 6, Table 39).
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Table 39. Proportion of subjects with an sUA < 5.0 mg/dL at each of months 4, 5 and 6- Non
responder imputation (ITT population, baseline sUA subgroup =5 mg/dl, Study 304)

PBO + LESU 200 mg + LESU 400 mg +
FBX 80 mg FBX 80 mg FBX 80 mg

{N=51) (N=59) {N=51)

n (%) n (%) n (%)

Proportion with sUA < 5.0 mg/dL at each of
Months 4, 5, and 67 B/51(11.8) 23159 (39.0) 27i51 (52.9)
Difference in proportions vs. PBO + FBEX 80 mg

(95% CI) 0.27(0.12,042) 041 L0.57)

p-value® 0.0013 001

&)
* Subjects missing any of the Months 4, 5, or 6 sUA results are treated as non-responders. \

® Cochran-Mantel Haenszel test stratified by Day -7 renal function (eCrCl = 60 mL/min ‘JE@ 60 mL/min),
randomized values. Mominal p-value without adiustment for multiplicity.

In the lesinurad 200 mg group, 23/59 (39%), achieved this target compare txi 27/51 (52.9%)

and 6/51 (11.8%) of the subjects treated with lesinurad 400mg and plac ectively. The
differences in the proportions were 0.27 (95% CIl: 0.12, 0.42), p = 0.QpP13%dr lesinurad 200 +
febuxostat and 0.41 (95% CI: 0.25, 0.57), p < 0.0001 for lesinura g + febuxostat compared to

placebo + febuxostat. g
The results of a sensitivity analysis of subjects with Baseline@ 0 mg/dL in Study 304 is shown in

Table 40. \O

Table 40. Proportion of subjects with a baseline serygQ uri® acid =7.0 mg/dL who achieved a serum
uric acid < 5.0 by month 6-NRI in study (ITT popula )

- Study 304
Pﬁ' LESU 200 mg + LESU 400 mg +
F q FEX 80mg FEX BOmg

16) (N=17) {N=17)

(%) n %) n (%)
Proportion with sUA < 5.0 moydL by O
Month & 0 4(23.5) 10 (58.6)
Difference in pmpnrtiuns w5, PB 0.24 059
(95% Iy (003, 0.44) (0.35, 082)

p-value? \ 0.0440 0.0003
Ahbreviations: Cl, cong %Trrterval; eCriCl, estimated creatinine clearance; FBX, febuxostat; ITT, intent-to-treat;
LESU, lesinurad; NF orwesponder imputation; PBO, placebo; sUA, serum uric acid..
rlote: Subjects migmrm honth 6 sULA result are treated as non-responders.

# szel test stratified by Day -7 renal function (eCrZl z 60 mL/min wersus < 60 mL/min) and

# Cochrari
Day -7 5UA % SUA = 6.0 Mol versus < 6.0 mgddl), randomized values.

Key @ary outcomes

In dance with the hierarchical testing schedule, the key secondary endpoints were not formally
tested for the 200 mg dose, as the primary endpoint failed. For the 400 mg dose, the formal testing
stopped right after the first key secondary tested, as this one failed to meet statistical significance

Other secondary efficacy endpoint analyses

Tophus resolution

The proportions of subjects who achieved a complete response for at least one target tophus by Month
12 were 25.5% and 30.3% versus 21.1% for the lesinurad 200 mg, lesinurad 400 mg and placebo
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groups respectively. The differences were not statistically significant. Results were similar for
proportions achieving a complete or partial response (56.6% and 58.7% versus 50.5%, respectively).

By Month 12, reductions in the sum of the areas of all target tophi were observed in all groups. The
mean % change from baseline at 12 months was 55.8% and 57.9% vs. 31.3% for lesinurad 200 mg,
lesinurad 400 mg and placebo groups respectively (observed cases). The differences between both
lesinurad groups and placebo were statistically significant (p<<0.05).

Gout flares

The rates of gout flares per subject that required treatment over the 6-month period from end o
Month 6 to end of Month 12 were 1.4, 0.7 and 1.2 for the lesinurad 200 mg, lesinurad 400 mg b
placebo groups respectively. The rate for the lesinurad 400 mg group was statistically signifj

lower than placebo (p<0.05). *

The proportion of subjects requiring treatment for a gout flare between the end of M g and the end
of Month 12 was 42.0%, 31.2% and 38.9% for the lesinurad 200 mg, lesinura and placebo
groups respectively.

Analyses of subject diary entries for gout flares requiring treatment demo d no clear patterns of
differences for duration of gout flare, pain scores, associated gout flargpsy oms and gout flare

treatment. @

Summary of main studies

The following tables summarise the efficacy results from t in studies supporting the present
application. These summaries should be read in conjuncy ith the discussion on clinical efficacy as
well as the benefit risk assessment (see later sectiorb

Table 41. Summary of Efficacy for Study 301 Q

Title: A phase 3 randomized, double-blj \ﬂulticentre, placebo-controlled, combination study to

evaluate the efficacy and safety of lesi nd allopurinol compared to allopurinol alone in subjects

with gout who have had an inadequ ouricaemic response to standard of care allopurinol.

Study identifier 301

Design Ran ed, double-blind, placebo-controlled multicentre study

Y&Nﬂ of main phase: 48 weeks
(b ation of Run-in phase: 14 days
. Q» Duration of Extension phase: | not applicable
A\\

Hypothesis 0\0 Superiority

Treatmen )Jps Lesinurad 200 mg Lesinurad 200 mg qd + allopurinol for 48
weeks; randomized n=202

@ Lesinurad 400 mg Lesinurad 400 mg qd + allopurinol for 48
weeks; randomized n=203
Placebo Placebo + allopurinol for 48 weeks;

randomized n=202

Endpoints and Primary sUA The proportion of subjects with a sUA level

definitions endpoint that is < 6.0 mg/dL at the Month 6 visit (NRI
analysis)

Secondary Gout flares Mean rate of gout flares requiring treatment
endpoint for the 6-month period from the end of Month

6 to the end of Month 12.
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Secondary
endpoint

Tophus
resolution

Month 12

Proportion of subjects with >
at Baseline who experience complete
resolution of at least 1 target tophus by

1 target tophus

(i.e. last on-study visit).

Database lock

Date not given

Results and Analysis

Analysis description

Primary Analysis

Analysis population
and time point
description

Intent to treat — all patients randomized and treated

Descriptive statistics
and estimate
variability

Treatment group

Lesinurad 200
mg + allopurinol

Lesinurad 400
mg + allopurinol

Number of 201 201 < %01
subjects ( >
Patients with sUA 109 (54.2%) 119 (59.2% N 56 (27.9%)

< 6.0 mg/dL at
month 6

N

Effect estimate per Proportion with Comparison groups inurad 200mg vs.
comparison SUA < 6.0 mg/dL K placebo
at month 6 [
Difference in pro s | 0.26
95% Cl (\'J (0.17, 0.36)
P-value 6 v p<0.0001
Compzdi on\groups Lesinurad 400mg vs.
6 placebo
@nce in proportions | 0.31
c % ClI (0.22, 0.41)
J-value p<0.0001
Notes Patients wi ing data at month 6 included as non-responders

Analysis description

N
Key %@ary Endpoint

Analysis population
and time point
description

In ™ treat — all patients randomized and treated

\

Descriptive statisti
and estimate é
variability

-\
6\0

eatment group

Lesinurad 200
mg + allopurinol

Placebo +
allopurinol

Lesinurad 400
mg + allopurinol

Number of
subjects

201

201 201

Adjusted mean
rate of gout
flares requiring
treatment per
subject from the
end of month 6
to the end of
month 12

0.57

0.51 0.58

Standard error

0.10

0.09 0.10

Effect estimate per
comparison

Adjusted mean
rate of gout flares
requiring

Comparison groups

Lesinurad 200mg vs.
placebo
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treatment per Incidence rate ratio 0.99
subject from the p

end of month 6 to 95% Cl (0.61, 1.61)
the end of month | P-value 0.9796

12 Comparison groups Lesinurad 400mg vs.
placebo
Incidence rate ratio 0.88
95% CI (0.54, 1.43)
P-value 0.6125

Notes

renal function (eCrCl = 60 mL/min versus < 60 mL/min) and tophus s
during Screening (presence versus absence), and log follow-up tim
offset variable.

This was the first secondary endpoint in a hierarchical proced
result was negative, no further secondary endpoints can for,

Estimates obtained from Negative Binomial Regression adjusted for Daé?
e

Analysis description

Key Secondary Endpoint

Analysis population
and time point

at baseline

All patients randomized and treated with at least one@

O

description
Descriptive statistics Treatment group Lesinurad 200 Lesinufk 00 Placebo +
and estimate mg + allopurinol | mg g allopurinol allopurinol
variability P
Number of 18 J 19 17
subjects R
Subjects who 0 Q\ 74 (21.1%) 5 (29.4%)
experience O
complete \
resolution of at
least one target O
tophus by month Q
12 \
"
Effect estimate per Proportion of \)Somparison groups Lesinurad 200mg vs.
comparison subjects w 0 placebo
experienceB
comple Difference in proportions -0.29
[:SO' tar;;t 95% ClI (-0.51, -0.08)
4 tom by month | p-value 0.0183 (in favour of
& placebo)
%0 Comparison groups Lesinurad 400mg vs.
. Q placebo
\ C)\ Difference in proportions -0.08
6\ 95% ClI (-0.37, 0.20)
3 P-value 0.5974

. Summary of efficacy for study 302

Title: A phase 3 randomized, double-blind, multicentre, placebo-controlled, combination study to
evaluate the efficacy and safety of lesinurad and allopurinol compared to allopurinol alone in subjects
with gout who have had an inadequate hypouricaemic response to standard of care allopurinol.

Study identifier

302

Design

Randomised, double-blind, placebo-controlled multicentre study

48 weeks

14 days

Duration of main phase:

Duration of Run-in phase:
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Duration of Extension phase:

not applicable

Hypothesis

Superiority

Treatments groups

Lesinurad 200 mg

Lesinurad 200 mg qd + allopurinol for 48
weeks; randomized n=202

Lesinurad 400 mg

Lesinurad 400 mg qd + allopurinol for 48
weeks; randomized n=203

Placebo Placebo + allopurinol for 48 weeks;
randomized n=202
Endpoints and Primary sUA The proportion of subjects with a sUA level
definitions endpoint that is < 6.0 mg/dL at the Month 6 visit (NRI
analysis)
Secondary Gout flares Mean rate of gout flares requiring tre
endpoint for the 6-month period from thge onth
6 to the end of Month 12.
Secondary Tophus Proportion of subjects with > rQet tophus
endpoint resolution at Baseline who experience Qp ete
resolution of at least % phus by
Month 12 (i.e. last on]-;x% visit).

Database lock

Date not given

Results and Analysis

Analysis description

Primary Analysis

Analysis population
and time point
description

Intent to treat — all patients rando

treated

Descriptive statistics
and estimate
variability

Treatment group Lesinura Lesinurad 400 Placebo +

mg + urinol | mg + allopurinol allopurinol
Number of 204 200 206
subjects

Patients with sU

< 6.0 mg/ Q
month 6

}13 (55.4%)

133 (66.5%) 48 (23.3%)

Effect estimate per
comparison

O
%,

<

&
A

Propogign Yvith Comparison groups Lesinurad 200mg vs.
suU %’ mg/dL placebo
at th 6
\ Difference in proportions | 0.32
95% CI (0.23, 0.41)
P-value p<0.0001
Comparison groups Lesinurad 400mg vs.
placebo
Difference in proportions | 0.43
95% CI (0.34, 0.52)
P-value p<<0.0001

Notes

Patients with missing data at month 6 included as non-responders

Analysis description

Key Secondary Endpoint

Analysis population
and time point
description

Intent to treat — all patients randomized and treated

Descriptive statistics
and estimate
variability

Treatment group

Lesinurad 200
mg + allopurinol

Lesinurad 400
mg + allopurinol

Placebo +
allopurinol
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Number of 204 200 206
subjects
Adjusted mean 0.73 0.77 0.83
rate of gout
flares requiring
treatment per
subject from the
end of month 6
to the end of
month 12
Standard error 0.12 0.13 0.13 e
Effect estimate per Adjusted mean Comparison groups Lesinurad 20
comparison rate of gout flares placebo
requiring .(\
treatment per Incidence rate ratio 0.88 hd
subject from the
end of month 6 to 95% ClI (. >Y)
the end of month | P-value 0]
12 g
Comparison groups {1 Asinurad 400mg vs.
\ acebo
Incidence rate rati @ 0.93
95% CI S‘X (0.60, 1.45)
P-value 0.7454
Notes

Estimates obtained from Neg%@nomlal Regression adjusted for Day -7

renal function (eCrCl = 60 mL.
during Screening (presen

offset variable.

This was the first sgco

versus < 60 mL/min) and tophus status
rsus absence), and log follow-up time as the

r endpomt in a hierarchical procedure. As the
further secondary endpoints can formally be tested.

Analysis description

result was negativ 0
Key SecondaryE d t

Analysis population
and time point
description

All patients&)\ized and treated with at least one tophus at baseline

Descriptive statistics
and estimate

6\0

Q¥

variability 4

O\
Treatw roup

Lesinurad 200 Lesinurad 400 Placebo +
mg + allopurinol | mg + allopurinol allopurinol
mber of 35 29 33
jects
Subjects who 11 (31.4%) 8 (27.6%) 11 (33.3%)
experience
complete

resolution of at
least one target
tophus by month
12

Effect estimate per
comparison

Proportion of
subjects who
experience
complete
resolution of at
least one target
tophus by month
12

Comparison groups

Lesinurad 200mg vs.

placebo
Difference in proportions -0.02
95% CI (-0.24, -0.20)
P-value 0.8466

Comparison groups

Lesinurad 400mg vs.
placebo

Difference in proportions

-0.06
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95% ClI (-0.29, 0.17)

P-value 0.6301

Table 43. Summary of efficacy for study 304

Title: A phase 3 randomized, double-blind, multicenter, placebo-controlled, combination study to
evaluate the efficacy and safety of lesinurad and febuxostat compared to febuxostat alone at
lowering serum uric acid and resolving tophi in subjects with tophaceous gout.

Study identifier 304 b
Q.

4

Design Phase 3, randomised, double-blind, multicentre, pIacebo—controJIe &/
combination study )’
Duration of main phase: 48 weeks \\
Duration of Run-in phase: 21 days O
Duration of Extension phase: | not applicable \®
Hypothesis Superiority \)
Treatments groups Lesinurad 200 mg Lesinurad 200 mg + febuxostat 80 mg qd
for 48 weeksyrandomized n=109
Lesinurad 400 mg Lesinurad g qd + febuxostat for 48
weeks; ized n=110
Placebo Place uxostat for 48 weeks;
ran n=111
Endpoints and Primary SUA U hportion of subjects with a sUA level
definitions endpoint \ Is < 5.0 mg/dL by Month 6
Secondary Tophus \, Proportion of subjects who experience
endpoint resolut@ complete resolution of at least 1 target
tophus by Month 12.
Secondary C@J)Mres Mean rate of gout flares requiring treatment
endpoint J for the 6 month period from the end of Month
\ 6 to the end of Month 12

Database lock Date not gi n

Results and Analysis \\)

Analysis populatio v
and time point ¢
description . #~

L N
Analysis descriptio%m;ry Analysis

tent to treat — all patients randomized and treated

DescriptiveWcs Treatment group Lesinurad 200 Lesinurad 400 Placebo + FBX

and estim mg + FBX 80mg | mg + FBX 80mg 80mg
variabilp
@ Number of 106 109 109
subjects
Patients with sUA 60 (56.6%) 83 (76.1%) 51 (46.8%)
< 5.0 mg/dL at
month 6
Effect estimate per Proportion with Comparison groups Lesinurad 200mg vs.
comparison sUA < 5.0 mg/dL placebo
at month 6

Difference in proportions | 0.10

95% ClI (-0.03, 0.23)

P-value p=0.1298
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Comparison groups Lesinurad 400mg vs.
placebo

Difference in proportions | 0.29

95% ClI (0.17, 0.42)

P-value p<<0.0001

Notes

Patients with missing data at month 6 included as non-responders

Analysis description

Key Secondary Endpoint

Analysis population
and time point
description

All patients randomized and treated

Descriptive statistics
and estimate
variability

Treatment group

Lesinurad 200
mg + FBX 80mg

Lesinurad 400
mg + FBX 80mg

Placeb

OK\‘lOQ

resolution of at
least one target
tophus by month
12

2

Number of 106 109

subjects

Subjects who 27 (25.5%) 33 (30.3% v 23 (21.1%)
experience K

complete 0

o

Effect estimate per
comparison

Proportion of
subjects who
experience
complete
resolution of at
least one target
tophus by month
12

O
06

N

Comparison g

<

Lesinurad 200mg vs.

placebo
Difference éproportions 0.04
N
95% &) (-0.07, 0.16)
P—Qu% 0.4453

c}mparison groups

Lesinurad 400mg vs.

placebo
Difference in proportions 0.09
95% CI (-0.02, 0.21)
P-value 0.1149

Notes

s the first secondary endpoint in a hierarchical procedure. As the
as negative, no further secondary endpoints can formally be tested.

Th
Nesu
N

Q

Analysis descr

Secondary Endpoint

Analysis popul@?v
and time pﬁ\

Intent to treat — all patients randomized and treated

descriptio
Desgri fatistics Treatment group Lesinurad 200 Lesinurad 400 Placebo + FBX
and te mg + FBX 80mg mg + FBX 80mg 80mg
Ny
Number of 106 109 109
subjects
Adjusted mean 1.5 0.7 1.3

rate of gout
flares requiring
treatment per
subject from the
end of month 6
to the end of
month 12
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Standard error

0.31

0.15

0.25

Effect estimate per
comparison

Adjusted mean
rate of gout flares
requiring
treatment per
subject from the
end of month 6 to
the end of month
12

Comparison groups

Lesinurad 200mg vs.

placebo
Incidence rate ratio 1.2
95% ClI (0.7, 2.1)
P-value 0.5493

Comparison groups

Lesinurad 400mg vs.
placebo b
~>

Incidence rate ratio

0.5

95% CI

(0.3, 1.0) x(‘g)

P-value

0.0401

Notes

Estimates obtained from Negative Binomial Regression ad'%‘for Day -7
renal function (eCrCl = 60 mL/min versus < 60 mL/ @ log follow-up

time as the offset variable.

s
«§ N
4

Analysis performed across trials (pooled analyses and meta-a y@
The Applicant provided pooled analyses of studies 301 and 302, as

recruited similar patient numbers. The primary endpoint results

presented in Table 47 and Figure 21 respectively.

Table 44. Primary endpoint: Proportion of Subjects Achievin@n

301 and 302 - NRI (ITT Population)

\

ere identical in design and
mean SuA levels by visit are

Urate < 6.0 mg/dL by Month 6 in Studies

Studies 301/30

@)
>

Lesinurad 200
allopurinol

e

allopurinol (n=401)

Lesinurad 400 mg +

Placebo + allopurinol
(n=407)

Proportion of
Responders® by Month
6, [n (%0)]

222 (5

\\

252 (62.8)

104 (25.6)

Difference in
proportions vs. plac
(95% CI) ¢

P2\

29Y0.23, 0.36)

0.37 (0.31, 0.44)

K d
p-value® \\) <0.0001 <0.0001
Abbreyia "1, confidence interval; ITT, intent-to-treat; NRI, nonresponder imputation; * Responders were
subjec SUA < 6.0 mg/dL in Studies 301 and 302. ® Cochran-Mantel Haenszel test stratified by Day -7 renal
fun eCrCl 260 mL/min versus < 60 mL/min) and tophus status during Screening (presence versus absence),

randomized values; for pooled Study 301/302, study was also included as a stratification factor. Source: Integrated
Analysis of Efficacy (IAE) Ad Hoc Table 2.7.1.1.
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Figure 20. Mean Serum Uric Acid Levels by Visit in Studies 301 and 302 Pooled — Observed Cases (ITT
Population)

7.5
7.0
&.5 -

L

Mean (SE) Serum Uric Acid (mg/dL)

— Placebo + Allopsarinol

Basealine 1 2 3 “ 5 -] 8 10 1
Month
Abbreviatieons: ITT. intent-to-treat: SE. standard error.
Dotted line indicates target sUA (<60 mg/dlL). ®
Further analyses were conducted across these trials based on the alloﬁinol dose they were receiving

(Table 45).

Table 45. Proportion of subjects with a serum uric acid<6.0 %y month 6 for baseline allopurinol
in studies 301 and 302 pooled-NRI (ITT population) @

N
ies 201 and 302

PBO + O LESU 200 mg + LESU 400 mg +

ALLO ALLO myg ALLO

(N=407) (N=405) (N=401)

M (%) /N (%) N/ (%)
Baseline ALLO All Deses hd
Proportion with sUA < 6.0 mofdl by mamb 3 22205 (S 8) 252/401 (52 8)
Month 6
Difference in proportions »s. PEC + 0 029 .37
ALLD (95% Cl) (0.23, 0.38) (0.31, 0.44)
p-walue? =0.0001 =0.0001
Baseline ALLO Dose> 300 mg ‘day |
Proportionwith slA < 6.0 mgfdl by 10428 (35.7) 17431 (54.8) 16726 (61.59)
M onth &
Difference in proportions ws. PBC a.19 0.28
ALLOD (93% Cl - 0.06, 0.44) (0.00, 0.22)
pvalue? 0.0591 0.0435
Baseline ALLO > 300 mg'd or seline ALLO 300 mg with Moderate Renal Impairment Subgroup
Propartion with sUA < 6. oy 273 (30.1) A6/81 (56.8) 47478 (60.3)
kA onth &
Difference in pmpq‘ti@. BO + 0.27 (012, 0.42) 0.30 (0.15, 045)
ALLOD (95% Cl
p-walue? Y ad 0.0011 0.0002
Abbreviatio

imputation; R ebo; sULA, serum uric acid.

.’W allopurinol; Cl, confidence intersal; ITT, intent-to-treat; LESU, lesinurad; NRI, non-responder
® Cochrare = aenszel test stratified by Day -7 renal function and tophus status during Screening (randomized

walues); Y s also included as a stratification factor.
y g s missing the Month 6 sULA result were treated as non-responders. _
APDraNGNYPE:: ALLOD, allopurinol; CI, confidence intereal; ITT, intentto-treat; LESU 1esinurad; NRI, non-responder

, PBO, placebo; sUA, serum uric acid.

N YoM antel Haenszel test stratified by Day -7 renal function and tophus status during Screening (randomized
walles); study was also included as a stratification factor.
Mote: Subjects missing the Month 6 sUA result were treated as non-responders.

Sensitivity analyses of subjects with Baseline sUA = 8.0 mg/dL in Study 301 and Study 302 is shown in
Table 46.
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Table 46. Proportion of subjects with Baseline sUA = 8.0 mg/dL who achieved a serum uric acid < 6.0
mg/dL by month 6 in Studies 301 and 302 pooled-NRI (ITT population)

Stucty 301 Study 302 Studies 301302 Pooled

LESU LESU LESU LESU LESU LESU
PBO 200 mg 400 mg PBO 200 mg 400 mg PBO 200 mg 400 mg

+ALLO +ALLO +ALLO | +ALLO +ALLO +ALLSO | +ALLO +ALLO +ALLO
(N=38) (N=37) (N=32) | (N=44) (N=27) (N=36) | (N=80) (N=64) (N=68)

Propoion with sUA <6 5 (153.9) 15(55.1) 10(51.3) [2(4.51 7 (25.9) 17 (47.21 [F (8.8) 20 (31.31 27 (33.71
by M Ofth &, [N (%]

Difference in proportions o.21 017 021 045 0.23 0.31
ws. PEO + ALLO (95% (0.02, (-0.02, (0.0, (0.25, (010, (0.5,
Cly 007 0.37) 0.39) 0.60) 0.35) 01413
povalue® 0.0331 0.0653 0.0036 <0.0001 0.0008 <=0.0001

Abbreviations: ALLO, allopurinol; CI, confidence interval, eCrcl, estmated creatinine clearance;, 1T T, intent-to-tre
LESU, lesinurad; MR, norn-responder imputation; PEO, placebo; sUA, serum uric acid.

MHote: Subjects missing the Month 6 sUA resultwere treated as nonresponders .

® Cochran-kd antel Haenszel test stratified by Day -7 renal Tuncion (eCrcl = 60 mLfmin wersus < 60 mlfming and
tophus status during Screening (randomized walues); for pooled Study 301,302, study was also included as a
stratification factor. Rominal p-walues not adjusted for multiplicity . 0

*
Clinical studies in special populations \6

The submitted clinical studies in gout patients included low numbers of elderly (%QS@; over 85
year olds were excluded. The proportion of women was also low. No studies h \ en conducted in
children; a paediatric waiver has been granted on the grounds of safety. Suté with renal

impairment and hepatic impairment were studied during Phase 1. Subjec h moderate renal
Supportive studies

impairment were also included in adequate numbers in Phase 3.

Long-term extension studies \O

Study 306 (add-on to allopurinol)

Of the 1213 subjects enrolled and randomized i 301 or Study 302, 718 were enrolled in Study
306, representing 59.2%. A total of 244 subﬁ o0 had received placebo were re-randomized to
lesinurad 200 mg (n = 122) or 400 mg (n € 1 . For the interim analyses, 281 subjects in the LESU
200 mg + ALLO group and 275 subjel<qt inW1e LESU 400 mg + ALLO group completed the full 12

months in the extension study, whic 45.8% of all subjects originally randomized in Studies 301

and 302. O

Adding lesinurad to previou o nearly doubled the proportion of subjects that achieved the sUA
target at all time-points %\;t@?,oes (from 27.3% to 38.8% in placebo period to 61.3% to 75.9%
when lesinurad was ini . The response to prior lesinurad treatment was maintained in in the
maintenance phas re 21).

Study 306 rved Cases

2

o CD
Figure Zl.é@on of Subjects With sUA < 6.0 mg/dL in Pivotal Studies 301/302 and Extension
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*
Study 307 K\

Of the 324 subjects enrolled and randomized in Study 304, 235 (72.5%) subjects coted 12
months of treatment with randomized study medication , and 196 subjects (6 ere enrolled in
Study 307. A total of 67 subjects who had received placebo and febuxostat im 304 were
randomized to receive either lesinurad 200 mg (n = 33) or 400 mg (n =
72 subjects and 80 subjects after lesinurad 200 or 400 mg dose compl tm
extension study, representing 46.9% of all subjects originally randogpeg

the interim analyses,
e full 1 year in the
in the pivotal Study 304.

The percentage of patients with complete resolution increased f
53.1% for the 200 mg dose, and from 35.4% to 58.5% for tl@

onth 12 to 24 from 26.6 to
g dose (ITT population).

The flare rate also continued to decrease to a low Ievel\ trated in Figure 22.

Figure 22. Proportion of Subjects Receiving Lesi ombination Therapy With Febuxostat for
Greater Than 12 to 24 Months Requiring Treatm r a Gout Flare by Monthly Intervals in Study 304
and Study 307- Observed Cases X’

S50% 1

Study 307

20%

10%

Propottion of Subjects with GFRT (%)

\ 3 < 5 =] K 8 g 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Month
Q O LESU 200 mg + FBX {(N=864) ——-LESU 400 mg + FBX (N=85)
onsg: CONT, continuation of treatm ent; FBEIZ, febux ostat, GFET,. gout flare requiring treatment; TT'T,

21
N T o-treat, TLESTT lesinurad.

Monotherapy Studies

Exploratory monotherapy Study 202

Monotherapy was explored in gout patients in Study 202, a 4 weeks randomised controlled multicentre
study, with 4 study arms (lesinurad 200/400/600 mg and placebo). In total 127 subjects were
randomised (1:1:1:1 ratio) The proportions of subjects achieving sUA < 6.0 mg/dL at Day 27 were
7.4%, 27.6%, and 44.8% in the LESU 200, 400, and 600 mg groups, respectively, and 0% in the PBO
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group (p < 0.01 for the LESU 400 and 600 mg groups when compared with PBO, but the difference for
LESU 200 mg was not statistically significant). The incidence of elevated creatinine levels (> 1.5 times
X baseline) was approximately two-fold higher in the LESU groups compared with PBO, but remained
under 10%. Elevations were usually mild and resolved after discontinuation. No SAEs were reported.

Monotherapy Study 303
Study 303 was a confirmatory randomized, double-blind, multicenter, placebo-controlled study to

assess the efficacy and safety of lesinurad monotherapy in gout patients, who were intolerant of or had

a contraindication to an XO-inhibitor. A total of 214 subjects were randomized to lesinurad (107 i
each study arm), of which 162 (72 on lesinurad and 90 on placebo) completed the 6-month trea@t

period. Non-responder imputation was applied for missing data. @

By Month 6, significantly more subjects in the lesinurad 400 mg group achieved the targ’ @ of sUA
< 6.0 mg/dL compared with the Placebo group: 29.9% versus 1.9%, respectively (di 28%,
95% CI 19-37, p < 0.0001).

In comparison to placebo, the lesinurad group had a higher proportion of subj ith kidney-
associated TEAEs (23.49% versus 3.7%), kidney- associated TEAEs leading 2 igtontinuation of

randomized study medication (11.2% versus 0.9%), and kidney-associat Es (5.6% versus 0%).

2.5.3. Discussion on clinical efficacy

Design and conduct of clinical studies é

The clinical efficacy was supported by 3 Phase 3 plvota\ s (301, 302 and 304) investigating
lesinurad in combination with a xanthine oxidase) in tor
program included both the 200 mg gd and 400 m

or the treatment of gout. The Phase 3

ses, both as monotherapy, and in combination
with a xanthine oxidase inhibitor. However the apNicant is not seeking approval for the 400 mg qd

dose level, or for a monotherapy indication o renal safety considerations (see also Section 2.6,

Clinical Safety of this Report) Q

The primary efficacy endpoint for thd @ ptal studies is considered a surrogate endpoint. During a

CHMP scientific advice proceduri as agreed that sUA lowering could be an acceptable primary
studies.

endpoint for the pivotal lesin

Lesinurad is intended fothients with hyperuricaemia despite adequate urate lowering
monotherapy. In studi

appropriate dosesfof aNEast 8 weeks prior to screening. In study 304, subjects were eligible
irrespective gf t N response to 3 weeks of febuxostat 80 mg daily. The CHMP noted that in these,
only 7% of } were taking more than 300 mg daily of allopurinol at baseline and no patients
received f éstat 120 mg daily at baseline. The Applicant was therefore requested to provide further
justi @ that the patient populations in the clinical trials were representative of the target

P |

and 302, subjects were required to take allopurinol at a medically-

The Applicant responded that in clinical practice, despite prescribing information allowing for allopurinol
daily doses of up to 900 mg for more than 5 decades in Europe, evidence from multiple studies shows
that few patients (< 4%) are prescribed allopurinol doses higher than 300 mg daily. Retrospective
analyses showed that 2.1% of 7,443 patients in the United Kingdom (UK), and 3.4% of 4006 patients
in Germany received > 300 mg/day of allopurinol (Sarawate 2006, Annemans 2008). An electronic
medical record-based pharmaco-epidemiologic study of gout patients, known as International
Comorbidity and Resource Utilization Study of Gout (ICARUS), was conducted by the Applicant to
assess disease control and comorbid conditions, health resource use, and healthcare costs in the US
and Europe. The ICARUS study reported that only 3.7% of 19,886 patients with gout in the UK had
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recorded doses of allopurinol > 300 mg, with even lower percentages with recorded daily allopurinol
doses > 300 mg in both France (0.3% of 6,293 patients) and Germany (0.5% of 34,963 patients
(Ardea Biosciences, data on file, 2015). These studies indicate that across Europe and the US,
allopurinol 300 mg is the highest dose used by approximately 95% of patients, and doses of allopurinol
> 300 mg are seldom used. In Studies 301 and 302 pooled, 7.1% (86 of 1,213) of subjects were on
doses of allopurinol > 300 mg, which is greater than that observed in the studies using electronic
medical records.

In Studies 301 and 302, a minimal allopurinol dose of 200 mg was permitted if patients had moderate
renal impairment, as dose adjustments are recommended in this group based on potential side ef\gcts
(Stamp 2012). Across both studies, 7.1% of subjects were receiving > 300 mg of allopurinol,

nearly twice the proportion of patients in clinical practice receiving allopurinol doses > 300 &
(Sarawate 2006, Jennings 2014). Conservative allopurinol dosing in renal-impaired patie’ s been
recommended, with previous studies showing that approximately 75% of renal-impai atients take
doses < 300 mg/day (Jeyaruban 2015). Across Studies 301 and 302, greater than 147 of 224)
of subjects with moderate renal impairment were taking allopurinol 300 mg da %plasma
exposure levels of allopurinol 300 mg in subjects with moderate renal insuffigie is comparable to
600 mg allopurinol plasma exposures levels observed in patients with nor‘h. al function (Hande
1984). Thus, in effect, 232 patients (19.1%) of subjects across Studieg30Mnd 302 could be
considered as receiving doses > 300 mg allopurinol because they W@Kking actual doses > 300 mg

or had plasma exposures significantly > 300 mg allopurinol due% orbid moderate renal

impairment. 9

Evidence shows that few patients are prescribed febUX(X@ urope, and when febuxostat is
prescribed, it is predominantly at the recommended 80 m®daily dose with limited prescribing of the
120 mg dose. Data from the IMS Midas database, @

IMS Health for global pharmaceutical and prescrifin®data, show that < 5% of urate lowering therapy

-established and widely used data source from

prescriptions are for febuxostat. Across Eur in 2014, of those receiving febuxostat, 92% of
standard unit sales were for 80 mg table Jus 8% for 120 mg tablets (IMS Health, MIDAS, MAT 4Q
2014). These results were corrobora ata from the ICARUS pharmaco-epidemiologic study,

which shows that few patients in E eceive febuxostat at any dose (2.2% of all XO inhibitor use)
and in these patients on febuxo 6 10% were prescribed a dose of 120 mg (82 of 893 [9%] in
France, 26 of 382 [7%] in G y, and 1 of 90 [1%] in the UK). Thus, < 1% of all prescriptions for
XO inhibitors was for fe ostg¢ 120 mg daily. The CHMP considering this information considered that
the patient population%e lesinurad clinical trials were representative of the target population.

In study 301 and‘\, bjects were eligible if sUA was > 6.5 mg/dL at screening (sUA > 6.0 mg/dL at
day -7). -

In study 3 \jects were eligible irrespective of the sUA response to 3 weeks of febuxostat 80 mg
daily @er, a pre-defined subgroup of sUA > 5.0 mg/dL could be considered non-responders to

fe , although the febuxostat dose was inadequate. In fact around 50% of subjects in study 304
ha > 5.0 mg/dL at baseline. The applicant however provided additional analyses for the subgroup
with sUA > 6.0 mg/dL at baseline, in order to allow comparison with the outcomes of studies 301 and
302.

Efficacy data and additional analyses
Lesinurad in combination with allopurinol

Clinically relevant, as well as statistically significant, sUA lowering was demonstrated for lesinurad 200
mg qd or 400 mg qd in combination with allopurinol, compared to allopurinol alone. The effect was
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consistent across sub-groups, including subjects with moderate renal impairment, and subjects
receiving more than 300 mg allopurinol daily. The sUA lowering effect of lesinurad, in addition to
allopurinol, is maximal by 1 month, and sustained throughout the 12 month study period.

Lesinurad in combination with febuxostat

Although the primary endpoint was not met for the 200 mg qd dose, Month 6 was the only timepoint at
which the proportion meeting the sUA target was not significantly different from placebo. The
proportions achieving sUA < 5.0 mg/dL were more strongly in favour of lesinurad at Month 12, and at
Months 4, 5 and 6 combined. Furthermore, the sub-group of subjects with > 5.0 mg/dL at baselie
despite 3 weeks of febuxostat monotherapy would be expected to benefit the most from combin
therapy. For this sub-group, the proportions with sUA < 5.0 mg/dL at Month 6 were 44.1% v %

Eidence that

rad is sufficiently

(p<<0.05) for the lesinurad 200 mg group vs placebo respectively. °

Therefore, in subjects not responding to monotherapy with febuxostat 80 mg qd, ther

lesinurad 200 mg qd as add-on provides additional sUA lowering that is clinically, r

Due to modest baseline sUA levels across all the trials, it was unclear whether &;
effective in more resistant patients (e.g. sUA levels >7-8mg/dl). However, plicant provided
additional analyses to demonstrate that the combination of lesinurad with O inhibitor is efficacious
in more resistant subjects, including those with higher Baseline sUA Ie&s.

More than twice the proportion of subjects achieved target sUA ith the addition of lesinurad 200
mg even in the more resistant subjects with higher Baseline ) hould be noted that Baseline sUA
levels in the pivotal Phase 3 combination therapy studies the effect of treatment with an XO
inhibitor. In Studies 301 and 302, Baseline sUA reflects Qt 8 weeks of physician determined,
medically appropriate dose allopurinol (> 300 mg to mg to 900 mg; > 200 mg for moderate renal
impairment). In Study 304, the Baseline sUA ref eeks of Sponsor-supplied febuxostat 80 mg
daily. The CHMP concluded that the efficacy qp lesMWurad in these patients had been adequately

demonstrated. 0

Nevertheless, the CHMP considered t @initially proposed indication by the Applicant for the
chronic treatment of hyperuricaemj mbination with allopurinol or febuxostat in gout patients
when additional therapy is warr did not adequately reflect the intended second line treatment
option for lesinurad. To mor ly reflect this the CHMP recommended that lesinurad should be
indicated in combinatio itmanthine oxidase inhibitor, for the adjunctive treatment of
hyperuricaemia in gou%nts (with or without tophi) who have not achieved target serum uric acid

levels with an adg se of a xanthine oxidase inhibitor alone.

2.54. C ?@lons on the clinical efficacy

In allgp on-responders, the additional treatment of lesinurad provided a significant and
sugtal duction of sUA levels below the treatment target of < 6.0 mg/dL or lower. The CHMP

as the improvement of flares and tophi reduction compared to placebo after 12 months was not
statistically significant. However, the long-term efficacy data after 24 months of treatment, provided
sufficient evidence of a clinical effect with continuous decline of the tophi load and flares.

The additional effect of lesinurad 200 mg on top of febuxostat 80 mg was modest. However a relevant
effect was shown in a subgroup of non-responders to febuxostat which reflects the intended use of
lesinurad as an add-on therapy in patients not achieving target serum uric acid levels with an adequate
dose of a xanthine oxidase inhibitor alone.
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2.6. Clinical safety

The clinical safety was supported by clinical studies of lesinurad monotherapy as well as combination
therapy, and including doses greater than or equal to 200 mg qd. The Phase 3 core combination
studies (301, 302 and 304) were placebo-controlled and provide the pivotal safety data. An updated
Safety Report was also submitted to provide updated safety data from Studies 301, 302 and 304 with
a data cut-off of 4 November 2014.

Renal safety was a particular focus due to the mechanism of action of lesinurad. Cardiovascular safety
was also a particular concern for the gout patient population.

An Independent Data Monitoring Committee (IDMC) was appointed to monitor potential safetyje S
during the Phase 3 clinical trial program. In addition, two independent and blinded Adjuciic%
Committees were established,, one for review and adjudication of Cardiovascular Endpoj AC),
and one other for the adjudication of Renal Events (REAC). The Adjudication Commi Q;\ssified the
d.

seriousness of renal and CV events, and the likelihood whether the case were dr

Patient exposure g\'
The global lesinurad clinical development program included 3010 subject y volunteers and
stuMes. In the Phase 2/3
sinurad at 1 or more doses
g qd, and 132 subjects exposed
approximately 6 months (at least

patients), 2586 of whom received at least 1 dose of lesinurad across

clinical development program, 1799 patients with gout were expos
(948 subjects exposed to 200 mg qd, 1070 subjects exposed to
to 600 mg qgd). A total of 1224 subjects were exposed (any
24 weeks), and 919 were exposed for approximately 1 ye least 48 weeks). Maximal exposure to

lesinurad was approximately 3 years. The total exposure sinurad + XOI combination was 1093.8

patient-years. O

The primary safety evaluation is based on data f@he three pivotal randomised placebo-controlled
trials (Studies 301 and 302 and Study 304)
400 mg qd in combination with an XO inhg

luating the efficacy and safety of lesinurad 200 mg and

op for 12 months.

Additional safety data from the ongoj
main studies were submitted. O

se 3 extension studies (Studies 306 and 307) of these 3

Supportive safety data from ase 3 monotherapy program (Studies 303 and its OLE 305) and the
Phase 2 studies (Studiesﬁz 203) were also submitted.

Demographic chara@ in the primary safety evaluation dataset are summarised in Table 47.
.

Table 47. DOm@hic characteristics in safety population Group Al

2
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LESU 200 myg LESU 400 mg TOTAL LESU FBO

+X01 +X0 +X 01 +X0
Variable [{N=511) {N=510) [M=1021) [(N=518)
Sex [n (%))
Female 22( 4.3) 28( 5.5) 50( 4.9) 240 47)
Male 420 85.7) 482 (B4.5) a71 ( 85.1) 452 ( 85.3)
Race [n (%]]
American Indian or Alaska Mative 4( 0.8) o 4( 04) 2( 0.4)
Asian 270 53 22( 43) 49 4.8) an( 5.8
Black or African American G0 11.7) 84 ( 12.5) 124 (12.1) 50(11.4)
Maori 4( 0.8y 40 0.8) B( 0O.8) 11 0.2}
Mative Hawaiian or other Pacific Islander B{ 1.8) 2 1.8) 17( 1.7) 10( 1.8)
White 8 T77.E) 401 ( 72.6) TOA (TE3) 402 ( Y-8
Cther i0{ 2.0) 2 1.8) 18( 1.9) 12
Missimg 0 1( 0.2) 1( D.1) 0
Race categories [n (%] Q
White B T7e) 401 (72.8) TEE(TE3) e % 7.8
Black G0 ( 11.7) 64 ( 12.5) 124 (12.1) (11.4)
Cither 53 (104} 44 B.B) gr{ 9.5 K 55({10.7)
Missing 0 1( 0.2) 1 EG 0
Ethnicity [n (3%)] Q
Hispanic or Lating 44( 8.6 43( B4) N ) a5 ( 8.8)
Mot Hispanic or Lating 467 ( 91.4) 457 (91.8) \3 1.5) 481 ( 83.2)
Age (years)
n 511 510 @ 1021 516
Mean (SO} 51.0 (10.28) 521 {11. g2.0(11.11) 52.2(11.13)
Median 52.0 53, 520 52.0
Min, Max 21, 82 18 18, 82 21, B1
Age group (years} [n (%]]
<85 454 ( 88.8) 8) 887 ( 85.9) 443 ( 85.9)
Z 65 57 ({11.2) @IH&.H 13401210 Tai14.1)
=75 12 2& B( 1.8) 0( 2.0) B 1.7)
Height (cm)
n 508 1020 514
Mean (SO} 1 Q:l 177.1(8.33) 177.1(8.18) 176.8 (8.12)
Median 1.8 177.8 177.8 1775
Min, Max V“ , 188.1 152.0, 203.2 148.9, 203.2 147.0, 1981
Weight (ka) 0
n 0 511 510 1021 513
Mean (SD) 108.0 (22 40} 106.2 (23.67) 107.1 {23.05) 105.5 (22.32)
Median b 106.2 103.2 1047 102.1
Min, Max 55.5, 2040 54.0, 238.9 540, 238089 47.8, 183.0
Waist circumference (cm) O
n \ 503 505 1008 510
Mean (SO Q 113.1 (15.25) 112.1 (18.27) 112.8 {15.82) 111.7 (15.82)
Median 111.8 108.5 110.0 108.0
Min, Max \ 83.6, 202.5 73.0, 188.0 68.8, 2025 78.0, 177.5
Body mass index ikmmz@
n ¢ 511 508 1020 513
Mean (S¥ \ 34.24 (8.23) 33.78 (8.85) 24.08 (5.55) 33.85 (8.21)
Median 4 0 33.52 33.18 33.29 3278
Min, Max \ 17.79, 58.38 1577, 83.65 15.77, B3.65 15.91, 56.27
Body masc tegories (kg/m®) [n (9]
132 ( 25.8) 163 ( 32.0) 285 ( 28.9) 185 ( 32.0)
378 ( 74.2) 346 ( 67.8) 725 (71.0) 348 ( 687.4)
24 ( 18.4) B4 [ 16.5) 178 (17.4) 80 (17.2)
D 1( 0.2) 1( 0.1) 3( 0.8)

Adverse events

Adverse events were more common for the combination of lesinurad + a XO-inhibitor, than placebo +
XO-inhibitor (Table 48). The overall incidence of Serious Adverse Event (SAE) was similar between the
200mg dose and placebo but higher for the 400 mg dose.

Table 48. Number (%) of Subjects With > 1 Adverse Event by Category in the Pivotal Phase 3 Studies
(12-Month Studies 301, 302, and 304)
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PBO LESU 200 mg LESU 400 mg TOTAL LESU

+X0l +X0I +X0I +X0l
Adverse Event Category [n (%] {N=516) {N=511) {N=510]) {N=1021)
Any TEAE 363 (70.3) 386 (75.5) 407 (79.8) 793 (77.7)
Any TEAE with RCTC toxicity Grade 3 or 4 48 (9.3) 52 (10.2) 67 (13.1) 119 (11.7)
Any TEAE possibly related to randomized study 80 (15.5) 98 (19.2) 118 (23.1) 216 (21.2)
medication
Any TEAE possibly related to X Ol 52 (10.1) 49(96) 66 (12.9) 115 (11.3)
Any TEAE possibly related to prophylaxis 52 (10.1) 56 (11.0) 61 (12.0) 117 (11.5)
Any serious TEAE 29 (5.6) 24 (4.7) 44 (8.6) 68 (6.7)
Any fatal TEAE 0 2(04) 3(0.6) 5(0.5)
Any TEAE leading to randomized study medication 28 (5.4 32(6.3) 48 (94)
discontinuation
Any TEAE leading to X Ol discontinuation 8 (1.6) 10{2.0) 20 (3.9) .
Any TEAE leading to prophylaxis discontinuation 12 (2.3) 21 (4.1 26 (2.1) o .6)
Any TEAE leading to study withdrawal 18 (3.5) 20{3.9) 27 (5.3) \ (4.6)
Abbreviations: LESU, lesinurad; PBO, placebo; RCTC, Rheumatology Common Toxicity Criteri E. treatment-

emergent adverse event; XOIl, xanthine oxidase inhibitor (allopurinolfebuxostat).
Note: Events are treatment-emergent events. For each category, subjects are included o, , even if they
experienced multiple events in that category. 0

For monotherapy with the 400 mg dose, the overall rate of AEs was siﬂar as reported for the
combination, although these occurred in a shorter time frame: 77. hin 6 months for
monotherapy versus 79.8% in 12 months for the combination. C|dence of AEs was lower for
placebo in the monotherapy study (65.4%b), possibly as no d therapy with a XOI was
provided. Of note, the rate of withdrawal of the study to AEs was considerable higher for
monotherapy (18.7% versus 5.6% placebo), than the Z& dose in the XOl-combination studies

(9.4% vs 5.4% placebo). Monotherapy with the 20 ose was not evaluated.

The AEs by System Organ Class (SOC) of th amCc nflrmatory 12-months add-on trials are
summarised in Table 49. w,

Table 49. Adverse Events per SOC (Quyi > Phase 11l XOl-combination studies (pooled data Study
301.302, 304) 6
System Organ Class Preferred Term LESU 200 mg LESU 400 mg TOTAL LESU | PBO +XOlI
[n (%)] P +XOI (N=511) | +XOI (N=510) | +XOI (N=1021) | (N=516)
Infections and infestations * b 203 (39.7) 207 ( 40.6) 410 ( 40.2) 175 (33.9)
Neoplasms benign, malignant N&L{ns cified 9(1.8) 14 (2.7) 23(2.3) 12 (2.3)
Blood and lymphatic system rs 8(1.6) 8 (1.6) 16 (1.6) 9(17)
Immune system disordery\"b’ 2(0.4) 9(1.8) 11(1.1) 9(17)
Endocrine disorders * 8 ¥ 5 (1.0) 6(1.2) 11(1.1) 5(1.0)
Metabolism and nuiypMoNIYsorders* 45 (8.8) 50 (9.8) 95 (9.3) 36 (7.0)
Psychiatric disq 23(45) 23 (4.5 23 (4.5 23(45)
Nervous syste, [S®rders* 72 (14.1) 61 (12.0) 133 (13.0) 56 (10.9)
Eye disor 19 (3.7) 10(2.0) 29(2.8) 19 (3.7)
i i 7(1.4 6(1.2) 13(13) 9(17)
17 (3.3) 22 (43) 39(3.8) 20(3.9
41 (8.0) 45 (8.8) 86 (8.4) 33(6.4)
Respiratory, thoracic and mediastinal disorders* 53 (10.4) 54 (10.6) 107 (10.5) 42 (8.1)
Gastrointestinal disorders* 92 (18.0) 103 (20.2) 195 (19.1) 89 (17.2)
Hepatobiliary disorders ** 9(1.8) 6(1.2) 15(1.5) 5(1.0)
Skin and subcutaneous tissue disorders 44 (8.6) 38 (7.5) 82 (8.0) 33(6.4)
Musculoskeletal and connective tissue disorders* 149 (29.2) 145 (28.4) 294 (28.8) 136 (26.4)
Renal and urinary disorders ** 24 (4.7) 39(7.6) 63 (6.2) 34 (6.6)
Reproductive system and breast disorders 11 (2.2) 16 (3.1) 27 (2.6) 10 (1.9)
Congenital, familial and genetic disorders 0 1(0.2) 1(0.1) 0
General disorders and administration site 56 (11.0) 56 (11.0) 56 (11.0) 56 (11.0)
conditions
Investigations™ 85 (16.6) 119 (23.3) 204 (20.0) 92 (17.8)
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Injury, poisoning and procedural complications 95 (18.6) 105 ( 20.6) 200 ( 19.6) 100 (19.4)

Social circumstances 0 0 0 1

*SOCs with a higher rate for lesinurad than placebo >2%b, **SOCs of Special Interest

The most common Adverse Events per Preferred Term are summarised in Table 50.

Table 50. Adverse Events With Incidence = 5% in Any Dose Group in the Pivotal Phase 3 Studies (12-
Month Studies 301, 302, and 304)

PBO LESU 200 myg LESU 400 mg TOTAL LESU

+=X0l1 +x01 +=X0l1 + 01
Preferred Term [n (%)] ({H=516) (H=511) (H=510) (H=1021)
Upper re spiratory tract infection A4 [ 8.5) AB [ 9.0) 57 (112 103 1
Masopharyngitis 45 ([ 5.3) 45 [ 5.58) 47 (9.2 92 (9
Auathiralgia A1 (7.9) A2 [ 8.2) 32 (B3 T
Back pain 39 (7.6) 41 (5.0) 289 (5.7 ¥o
Hyperension 25 ([ 4.8) 31 (6.1} 35 (6.9 )
Blood creatinine increased 12 (23] 2204.3) 40 [ F.8) * ST
Headache 21 (4.1 27 (5.3 30 (5.9 \ 5.6)
Blood creatine phosphokinase 25 [ 4.8) 230 4.59) 30 [ 5.9 5.2
ncreased
Diarrhoea 23 (4.5 23 4.5) 27 (5.3 O S0 [ 4.9)
Influenza 14 [ 2.7 26 (5.1) 16 [ 5 A2 [ 4.1)
Abbreviations: LESU, lesinurad; PBO, placebo; XOl, xanthine oxidase inhibitor {allopurin L stat).
Mote: Adverse events are treatment-emergent events and coded using the Medical Dicti r Regulatary

Activities (MedDRA) version 14.0. For each preferred term (PT), subjects are included gn e, even if they
experience d multiple events in that PT.

Adverse Drug Reactions were identified from the core, placebo contr ec@?iods of Studies 301, 302

and 304, based on the comparative incidence of TEAES. More specjs ADRs were considered those
which were observed at incidences >2% for subjects in the lesj 200 mg + XOI group and >1%
higher compared to the PBO + XOI group (Table 51). Q
Table 51. Adverse Events Occurring in = 2% of Lesinu@ mg Treated Patients and at Least 1%

t

Greater Than Seen in Patients Receiving Placebo in (‘Gro ed Studies in Combination With an XO

Inhibitor (\

Adverse Event Placeb\);chnhibitor Lesinurad 200 mg + XO Inhibitor
R I‘- 16) {N=511)

Hypertension 0 4.8% 6.1%

Headache b 4.1% 5.3%

Influenza O 2.7% 5.1%

Blood creatinine increased Q\ 2.3% 4 3%
Gastrooesophageal reflux \ 0.8% 2.7%

disease @

. Q
ﬂx licant considered Renal Failure, Renal Impairment and Nephrolithiasis as potential

ecause of the mode of action of lesinurad, which could cause local renal toxicity and
Is due to hyper-saturation of uric acid in the nephron. Analysis of these events is

In addition,
adverse ev

degcr detail in under the Renal and Urinary Disorders SOC.

Adverse events in Phase 3 monotherapy studies

For the Phase 3 monotherapy study (303), the incidence of any TEAE was 77.6% and 65.4% in the
lesinurad 400 mg and placebo groups respectively. For any Grade 3 or 4 TEAE, the respective rates
were 16.8% and 3.7%. For ‘at least possibly related TEAES’, the respective rates were 29.9% and
10.3%.

In contrast to the pooled combination data, there were increased rates of TEAEs for lesinurad 400 mg
compared to placebo in the Gastrointestinal disorders SOC overall (77.5% vs 35.2%), mainly driven by
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diarrhoea, nausea and constipation. There were increased rates of TEAEs for lesinurad 400 mg
compared to placebo in the Renal and urinary disorders SOC overall, and particularly for renal
impairment and renal failure. This was also reflected in the Investigations SOC (see Section 4.5).

When the Phase 3 monotherapy extension data is considered (study 305), the pattern of TEAES is in
line with that observed in the core phase. Regarding the SOC Renal and urinary disorders, there were
5 new reports of renal impairment, 4 new reports of renal failure and 6 new reports of PTs related to
renal calculus.

When considering Grade 3 or 4 toxicities reported for the Phase 3 monotherapy study (303), the
exposure-adjusted incidences were 41.2 events per 100 PY vs. 8.8 events per 100 PY in the placé
group. This difference was explained mainly by increased rates of renal failure, renal failure a d
blood creatinine raised. A similar pattern was observed when extension data (study 305) uded.

System Organ Classes (SOCs) of special interest are discussed below in detail. é\

SOC Renal and Urinary Disorders ®

REAC-adjudicated events @’

The Renal Events Adjudication Committee (REAC) reviewed pre-defj
for acute renal failure that were serious or led to discontinuatio domised study medication) as
well as all increases in sCr > 1.5 x baseline. Review and adju were blinded to treatment

allocation. For the Phase 3 core combination studies, the tion of subjects with any adjudicated

event was 6.5%, 14.9% and 3.3% in the lesinurad 200 sinurad 400 mg and placebo groups
respectively. Of the events adjudicated, the proporti ith at least one confounding factor with a
moderate of high level of contribution were 36.196% ¥3% and 44.4% for the lesinurad 200 mg,

lesinurad 400 mg and placebo groups.

Resolution of a sCr elevation was defined G)/alue < 1.2 x Baseline following an elevation. This was
based on the intra-subject variability ¥ $line sCr values of approximately 22%. Estimated
creatinine clearance (eCrCl) was cili @ ed with the Cockcroft-Gault formula, using baseline age and

ideal body weight. Other routin geurements were serum electrolytes. Urine was routinely
monitored for glucose, keton i@
subjects with sCR eleval‘s.
Renal events @0

.
The rate of rena] &increased with the dose, and was considerably higher in lesinurad
monothera%’, s XOl-combination therapy. Most frequently reported adverse event was Blood

cult blood, and protein. Protein-creatinine ratios were provided for

Creatinine sed, followed by renal impairment (Table 52).

T@. Renal events at lesinurad-XOIl combination therapy and monotherapy

M Combination XOI (pooled Phase 3 Monotherapy (study
data Study 301/302/304) 303)
Plac LESU 200 mg LESU 400 mg LESU 400 mg placebo
Any renal TEAE 4.5% 5.7% 11.8%0 17.8%0 0
Renal SAEs 0.4% 0 1.0% 4.7% 0
Discontinuation due to renal | 1.0% 1.2% 3.3% 8.4% 0.9%
AEs
Renal impairment 0 0.2% 1.0% 3.7% 0
Acute Renal failure 0.4% 0 0.8% 2,8% 0
lithiasis 1.7% 0.6% 2.5% 0.9% 0
Elevations in Serum
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Creatinine

sCr elevated > 1.5 fold 2.3% 4.3% 7.8% 24.3% 0

sCr elevations > 2-fold 0 1.8% 6.7% 8.4% 0

The incidence of renal events was generally higher in elderly subjects, in those with lower Baseline
renal function (eCrCl < 60), and in those with tophi at Screening.

In the pivotal XOl-combination trials, two-fold sCR elevations were reported in nine (1.8%), and 34
subjects (6.7%) in lesinurad 200 and 400 mg treatment groups, respectively, versus 0 in the Placebo
arm. At lesinurad 200 mg dose, 88.9% (8/9) elevations were reported to be resolved, 66.7% (6
without interruption of lesinurad. The 400 mg dose, 80.0% (32/40) of these elevations were re %
to be resolved, and 57.5% (23/40) without interruption of lesinurad. In the 200 mg dose ar @7
50% of the two-fold sCr elevation was resolved within 14 days, however, time to recove?\%
significantly longer for the 400 mg dose (Table 53).

ut

Creatinine clearance 0’

In the pivotal XOl-combination trials, the 400 mg dose was associa%?th a decline of eCrCl of -2.4%
in Month 1 that remained stable to Month 12. No declining trend@ served for the 200 mg dose or
placebo.

There were 2 subjects who had shifts in Protein—Creatiio exceeding >1.0 mg/mg together with
sCr elevations, indicating tubular dysfunction (incompleteWbular reabsorption of proteins). Both cases
occurred at the 400 mg dose. No trends of abno 2

parameters like proteinuria. \'

were observed for electrolytes or urinary

Table 53. Incidences of sCr elevations a ipfle to resolution in the main XOl-combination studies
(Study 301, 302, 304, 12 months foIE U
LESL 20@ LESU 400 g TOTAL LESU FEO
+ +3H0I +301 R0
arizhle [n (%)) ] [ H=510] | H=A1021] [H=51E]
Serum Creatinine Elevation C ate go
sCrz18 xBaxelne a. T30143 1021000 120 23
sCra20 xBaeline 1.8 M an 43042 1]
sCrz30 «Baelne | Q [ 08 120 24 16 18) 1]
hdazimurm time to res olgfio
subjeck with = Crégd
Baseline (day) H=8 H=34 H=42 N=0
1-14 6 5 (6 TU208) 120279 ]
= 14- @ ] Tr208 TU163 ]
»22- 6 1011 27228 g7 209 1]
5 0 81147 (116 0
=84 2022 20 58) 40 2.3 ]

Long-term renal safety (24 months follow-up)

Lesinurad was more frequently associated with renal events than placebo by baseline renal function, in
a dose dependent manner (Table 54). Lesinurad was also associated with an increased incidence of
serum creatinine elevations 1.5 times baseline, most of which gradually resolved after treatment
withdrawal. The incidence rate of renal events slightly increased at longer-term follow-up for the 200
mg dose (see Table 55 below). However, this was not the case for the 400 mg dose.
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Table 54. Exposure adjusted incidence rates (per 100 PYE) for renal-related adverse events by
baseline renal function: Core studies (301, 302 and 304) + Extension Studies (301, 302, 304, 306 and
307), data cut-off: 04 November 2014.

FBO +X0I LESU 200 mg + X0l LESU 400 mg + X0I
Core+ Core+ Core+ Coret

Baseline eCrCl category Core Core Core Core ExtensionExtension Core  Core ExtensionExtension
{mL/min) N  PYE nirate) N PYE nirate) PYE n[rate]EI N PYE nirate) PYE niratef
All subjects 616 4085 23( 4 an W63 29(73) V36 B4(Bd4) 510 3905 60(154) 7a4h  8I(140)
290 180 1396 1007 200 1392 8 E0) 3128 140 54) 203 553 g(11.8) 3042 29113
260t0<80 228 1857 843 208 1365 8081 3074 15083 213 6(189) 3 13.1)
< 6l 105 823 140170 102 e 13(163) 1410 /(A 92 ?DS g(21. ) 255 1)

4510« 60 AR T B TR EC R 1.3 T(114) 1035 13040 63 467 §(19. E@ §(20.6)

<45 3245 6(45)| 2% 18.3 6(328) 375 12(J/E)| 29 236 6(Z5 @\ 9(25.2)
Abbreviations: 4M5U, 4-Morth Safiety Repart, eCrCl, estimated creatinine clearance; [AS, Integrated Analysis of Safety; LESU | lesinu &}acebu PYE,

persun yEars of exposure to lesinurad/placeno; X0I, xanthine oxidase inhibitor (allopurinal/febuxostat).
#In order tofocus on the effects of exposure beyand 2 months, the core plus extension data shown here include data for an 5 Wwha received
lesinuradt in a core study, ie, not the placebo rollovers K
Note: Baseline is defined as the highest sCrvalue recorded = 14 days prior tothe first dose of randomized study medica%
Foreach category, subjects are included only once, even if they experienced multiple events in that category. ®

Table 55. Exposure adjusted incidence rates (per 100 PYE) for for & creatinine elevations by
baseline renal function: Core studies (301, 302 and 304) + Extep tudies (301, 302, 304, 306 and
307), data cut-off: 04 November 2014. 0

PBO + X0l LESU 200 mg+ ®v LESU 400 mg + X0l
Baseline eCrC| c& Core + Core+ Core+
category (mLmin) Core  Core Core sioh Extension Core  Core Extension Extension
N PYE nirate) | N CorePYE niratanN\J¥E nh(rate® | N PYE nirate)  PYE h (rate)’
sCr elevation= 1.5 ¥ N

Baseline
All subjects 16 4085 12( 29)| 511 396342 .
=490 180 1386 200 15 [

=4510 < &0 FA- T
<45 3 243

sCrelevation= 2.0 x D&
Baseline

73) 7635 54( 84)| B0 3905 73187 TE4E  109(17.1)
7(50) B9) 3123 24(92)| 205 1853 25(16.1) 3042 1(15.9)
= 60to < 90 229 1857 3( 18) |20 S 13(83) 3074 21082 | 113 1631 38(233)  FN3  51(190)
<60 105 823 2(24) iﬁ.@- S(E3 1410 9(73 | 82 703 10(142) 1255 7(157)
2 35)@ 13 4(65 1035 &(3
5.5) 3

3)
8| 63 467 5(107) 836 3 (12.4)
3)

375 1 29236 5(212) 419 B (224)

Al subjects 516 4\ §11 3963  9( 23 7636 16( 28)| 510 3905 M( 87 THE  41(564)
=90 180 @, D 200 1892 7(44) 3123 11( 42| 205 1553 12( 77 3M2  17( 68
= 600 < 90 R Q D |208 1865  2( 13 074 4( 16 | 213 1831 18(11.0) I3 19( 7.1)
< 60 Pl 23 0 [102 795 0 1410 1(08) | 92 703 4(57) 1255 5( 46)
z45t0< 60 Cj 578 0 |7 613 0 1036 1010 | 63 467 3(64) 836 4( 55)
<45 \, M 245 0 |2 183 0 375 0 9236 1042 419 1(28)

Abbreviations MG, Munth Safety Report; eCrCl, estimated creatinine clearance; 1AS, Integrated Analysis of Safety, LESU  lesinurad, N, number of subjects

in sugr up ent group, n, number of sujects with events; PBO, placeho; PYE, persan-years of exposure to lesinurad/placebo; sCr, serum creatining,
s& inhititor (allopurinolfebuxostat).

us onthe effects of exposure heyond 12 months, the core + extension data shown here include data for only those subjects who received lesinurad

ty; ie, not the placebo rollovers.

Mean CrCL remained stable over 24months follow-up from baseline for the 200 mg dose. However, the
mean CrCL slightly decreased with -2.77 ml/min from baseline for the 400 mg dose.

SOC Cardiac Disorders

Case reports of CV adverts were sent to the Cardiovascular Endpoints Adjudication Committee (CEAC),
to adjudicate their CV origin. Deaths, non-fatal myocardial infarction (MIl) and non-fatal stroke were
classified as MACE (Major Adverse Cardiovascular Events). Non-MACE categories were pre-defined as
Unstable angina with urgent coronary revascularization, Urgent cerebral revascularization (non-
elective), Congestive heart failure with hospitalization, Arrhythmia not associated with ischemia,
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Venous and peripheral arterial thromboembolic event, Transient ischemic attack, and remainder
category ‘Other CV events'.

Baseline CV risk factors in the study population

According to the protocols, patients with hypertension and a history of cardiac disorder were eligible,
provided that the disease and symptoms were adequately controlled, and the patient was in a
reasonable physical condition (NYHA criteria I-II). Over 75% of the subjects had = 1 CV comorbidity
or CV risk factor at Baseline (Table 56).

In addition the majority of subjects had a BMI > 30 kg/m? (67.4% and 71.0% in the placebo an tal
lesinurad groups, respectively). About 17% of the total study population had a BMI > 40 kg/m?
similar distribution over the treatment arms.

.
Overall, the rates of subjects with adverse cardiac events were reported to be similar f N@bo and
lesinurad (3.3% (n=17) and 4.3% (n=22) for lesinurad 200 and 400 mg, versus 3.9 20)
Placebo). However, about 60 % of these cases were reported to be severe for leN Qo (12/17 and
14/22 for the 200 mg and 400 mg dose, respectively), versus 10% in placebo

Table 56. Cardiovascular co-morbidities at baseline in the main studii(Study 301,302, 304)

PBO LESUZ0Omg L mg TOTAL LESU TOTAL
+X0I +X01 +X0I SUBJECTS
Comorbidity [n (%] (N=518) (N=511) "N (N=510) (N=1021) (N=1537)
Ary O comaorbidity or Y disease \ Y/
history (combined) 400 (75.4) 795 (78.2) 1158 (78.0)
Hyperlipidemia 241 (47.3) 471 (46.1) 692 (45.0)
Hypercholesterolemia 209(41.0) 412 (404) 612 (39.8)
Hypertrighyceridemia 101 (19.8) 2021(198) 284 (18.9)
Diahetes mellitus 78 (15.3) 174 (17.0) 254 (16.9)
hyocardial infarction 22043 458 (4.7 67 (4.4)
Angina pectoris 19(3.7) 3213.1 49 13.2)
Stroke 6(1.2) 10¢1.00 17010
Transient ischemic attack a0 1201.4 18(1.2
Hypertension 325(63.7) 655 (64.2) 995 (64.7)
Perpheral vascular disease 4(0.8) 13(1.3) 2001.3
Heart failure 21 (4.1 41 4.0y 23134

L 2
Analyses by the gﬂjudication committee
*

The Cardio, Xar cases assigned by the Cardiovascular Endpoints Adjudication Committee are
summarj Table 57.

TRle . Cardiovascular cases assigned by the Cardiovascular Endpoints Adjudication
Co Ittee (Study 301,302, 304)

Assessment report
EMA/6459/2016 Page 107/128



PBO LESU 200 mg LESU 400 mg TOTAL LESU

+X01 +X 0l +X0lI +X0I
(N=5186) (N=511) (N=510) (N=1021)
h %) [ho. h (% ) [ho. h (% ) [ho. h % ) [ho.
events] events] events] events]
Subjects with events sent far adjudication 28 (5.4 38 32(6.31] 44 28 (5.5 47] &0(3.91] 91]
Mumber of subjects with adjudicated ewvents
classified as CW event 18 2.3 [17] 18{3.9)[ 21] 185{29[ 24] 33(3.2[419]
Other Cv event 204 2] 8(1.6)[ 9] Gr1.2)0100 14 (14[19]
Congestive heart failure with hospitalization 1029 1] 1{0.29] 1] 306 4] 4041 49
Yenous and perdpheral arterdal thromboembaolic
event 1029 1] 204 2] | 20029 2
Arrhthmia not associated with ischemia T4y 7] 47081 9 1(0.27] 1 (0.8 8]
Cardiovascular death ] 2{04) 204 4 {0.4)
Morfatal myocardial infarction 100,237 11 204 2] TO1A[ 7] 909 9]
Mon-fatal stroke 306 3 0 o o
Transientischemic attack 10270 2] a a a
Unstable angina with urgent coronary 0
revascularization ] a a I 6
Urgent cerebral revascularization (non-elective) 0 u] ] \

Murnber of subjects with MACE® events 3 (0.6)[ 4] 4(08)[ 4] B(16)[ o] 12 13]

\\\

Fifteen (1.0%) subjects from the pivotal trials were identified as MACE ca Tole 58), including
three (0.6%) subjects with 4 events (3 nonfatal strokes, 1 nonfatal MI) |n®placebo group, four
(0.8%) subjects with 4 events (2 nonfatal Mls, 2 CV deaths) in the le urad 200 mg group, and eight
(1.6%) subjects with 9 events (7 nonfatal Mls, 2 CV deaths) in @ urad 400 mg group.

Table 58. Exposure-Adjusted Incidence Rate of Maj dverse Cardiovascular Events in the Core
Phase 3 Studies (12-Month Studies 301, 302, al

%
PBO +c)\' LESU200mg+ LESU 400 mg+ Total LESU +

X0l X0l X0l
( (N=511 1[” (N= 51o]|“1 {N=1021 )[”
)P] 4145 PY)¥! {413 PY)¥! i827.5 PY)"!
Murmber of Subjects with MACE 4 q 12

Events
Incidence Rate® (95% c{QJ J1(023,221) 096(0.36,257) 1.3 (097,387 145(0.82,2.55)

Number of MACE Everts 4 9 13
Incidence Ratem.\ 1 0.95 naa 263) 096(0.36,257)  218(1.13,419)  157(0.91,2.71)
CY death (& 0 2,048(012,193) 2,048(0.12,1.94) 4,048 (0.18, 1.29)
Nar-fatal jalinfarction 1,024 (0.03, 1.69) 2,048(0.12,1.93) 7,1.70 (0.81,3.56) 9,1.09 (0.57, 2.09)
Maonf B 3,071 (0.23, 2.21) i 0 I

J

Additional univariate analyses revealed pre-existing cardiovascular disease, moderate renal
impairment, and age =65 years to be highly significant predictors of MACE irrespective of treatment
(Table 59).

Table 59. Univariate analyses of Major Adverse Cardiovascular Event covariates based in Cox
proportional hazards model in the Pivotal Phase 3 Studies (12-Month Studies 301, 302, and 304)
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Ratio Hazard 95% ClI 95% CI

Variable Description Ratio Lower Limit" UpperLimit®  p-value®
Risk Classes High Risk/ Low-Mod Risk 13.045 4.643 36.650 <.0001
Age Group 1 =»=65 years old / <65 years 7.769 2817 21427 <.0001

old

Renal Function on eCrCl <60 mL/min / ==60 9489 3.243 27.761 <.0001
Day -7 mL/min
CYP3Ad Lipid Lowering Yes/No 3.199 1.139 8.987 0.0274
Medicine at Core Baseline N
Abbreviations: CI, confidence interval; eCrCl, estimated creatinine clearance; MACE, major adverse
cardiovascular event; MI, myocardial infarction; sUA, serum uric acid; TIA, transient ischemic attack.
*Based on Cox Proportional Hazard's Model 0
"Wald confidence limits . 6

‘Chi square test &,

Note: Responder is defined as sUA< 6mg/dL in Study 301 and Study 302 and < SmgydL in Study bjects
missing an sUA result at a visit are treated as a non-responder for that visit. No females we as
experiencing a MACE event. High risk defined by the presence of one or more of the foll %eline
comorbidities: TIA, angina pectoris, hear failure, MI, peripheral vascular disease, or str%

Combined analysis were scheduled of parameters that had both a p <g1@;rence in distribution in
the 3 treatment groups (e.g. placebo, lesinurad 200 mg or Iesinura@ mg) and ap < 0.3
association with MACE events. However, a combined analysis w. performed because there were
no baseline parameters that met these pre-specified p-value@

Exploratory univariate analyses per treatment allocatio@ted that patients with a history of CV
disorders, the risk of MACE was higher in lesinurad Gps 7.0-7.6%) than in the placebo group

(1.9%, Table 60).
Table 60. Exploratory analysis of potential Cgariates, Safety population —XOI combination
Phase 3 Studies

Qp‘ PBO LESU 200 LESU 400

rhidity N=516 N=511 N=510
Variable Group n°m° (%) n*mP(%) n*mP(%)
Risk Classes " High Risk 1 82( 182) 41 53( 758) 41 57( 702)
\Q Law to Moderate Risk 3/ 464 [ 043) 0/458 { 0.00) 44453 ( 0.88)
Age Group @» <65 years old 1443 ( 0.23) 24454 0.44) 4/433( 0.82)
. Q >=85 years ald 2 73( 274) 2 57 351) 4 77( 5.19)
Fenal Function nnpayc)\ Missing of 3 00o o 4 0.00) 0f 3( 0.00)
( 4.44) 41 86 ( 4 55)
(0.00) 4/421( 0.95)

\ <B0 L fmin 2 83( 225 47 80
>=60 mLimi 1424 ([ 0.24) o7

Furth®rmore, the observed cardiovascular mortality rate in lesinurad-treated subjects (0.48/100 PYE;)
in the pivotal Phase 3 combination therapy studies was in the expected range based on data obtained
in an analysis of gout patients in the UK (matched for age, gender, and other key entry criteria), which
was performed by an independent epidemiologist. Results of this analysis indicated a predicted total
mortality and ischemic heart disease event rates of 1.17/100 PYE and 1.2/100 PYE, respectively.

SOC Hepatobiliary disorders
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Hepatobiliary safety was considered of special interest, as DILI (drug induced hepatotoxicity) has been
reported for benzbromarone, another uricosuric drug with the same mode of action as lesinurad.

At routine monitoring, there were no notable differences in liver enzymes increments in the lesinurad
treatment arms versus placebo. In addition, no cases of DILI (meeting Hy’s law) were observed for
lesinurad in the total safety database.

AEs of the Hepatobiliary disorders domain were slightly more frequently reported for lesinurad (2.3%
for the 200mg dose, 1.5% for the 400mg dose and 1.2% for Placebo), with hepatic steatosis and
biliary events (including cholecystitis, cholelithiasis , bile duct stone, cholecystitis) as the most
common reported events in this category. Moreover, three hepatobiliary events including acute Q
cholecystitis and bile duct stone were classified as Serious Adverse Events for lesinurad, but r
placebo. However, at long-term follow-up for 24 months, no increasing trend of hepatohjli rders
or signals of bile duct hyperplasia-was observed.

SOC Metabolism and nutrition disorders The overall incidence of this SOC was for 200 mg
dose, 9.8% for 400 mg dose, and 7% for placebo. This difference was mainly aXu d to a higher
incidence of the PT Type 2 Diabetes (10 subjects (2.0%) & 8 subjects (1.8%, sinurad 200 and
400 mg, versus 3 subjects (0.6%) for placebo), and the PT Diabetes Melli subjects (1.4 %) & 3
subjects (0.6%) for lesinurad 200 and 400 mg, versus 2 subjects (0.496) f®Wplacebo).

cases (1.0%) versus 2 cases (0.4%) for placebo). Moreover, twd Qydration cases for active

Notably, dehydration was also reported more frequently for activi @ment (4 cases (0.8%) and 5
treatment were considered serious, versus none for Placebo.

SOC Gastrointestinal disorders: Gl disorders were co iny reported (18% 200 mg dose, 20.2%
high 400 mg dose, and 17.2% for placebo). Gastro—@stlnal intolerability was common in the
preclinical studies at high doses. Except for Gast phagal Reflux (2.7%, 1.4% versus 0.8%) and
Abdominal Discomfort (2.7%, 1.4% versus %Q obvious trends of Gl intolerability were observed
in the Phase |11l studies (diarrhoea 4.5%, Q rsus 4.5%; nausea 4.5%, 5.3% versus 4.5%;
Constipation 2.2%, 2.0% versus 1.7%,0 Dose (200 mg), High Dose (400 mg) versus Placebo).

SOC Investigations: Overall, the a positive investigations was higher for the 400 mg dose
(23.3%), versus the lower lesin @ 00 mg dose (16.6%) and placebo (17.8%). This was mainly
M creatinine increments for the High lesinurad dose (7.8%), versus

caused by over-reporting of
4.3% for the low dose, de o for placebo.
Serious adverse &€ and deaths

The overall R@ of SAEs was lower for the 200 mg group than for the placebo group in the pivotal

randomise but increased in the 400 mg group (Table 61).

Tabl 6&cidence of Serious Adverse Events by System Organ Class in the Pivotal Phase 3 Studies
(12- tudies 301, 302, and 304)
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PBO LESU200 mg LESU400mg TOTAL LESU

+X0l +X 0l +X0lI +X0l
System Organ Class [n (%)] {N=516) {N=511) {N=510) {N=1021)
Any SAE 291 5.6) 24047 44 { §.68) B3 ( B6.7)
Infections and infestations 6({ 1.2) 4 08) 6( 1.2) 10( 1.0
Meoplasms benign, malignant and unspecified (incl
cysts and polyps) 3{08) 2{04) S5 1.0} T{0T7)
Metabolism and nutrition disorders 0] 2(04) 5(010) T(07)
Fsychiatric disorders 11 0.2) 1(02) 1(0.2) 2(02)
Mervous system disorders 6{ 1.2) 0 0] 0]
Earand labyrinth disorders 1(02) 0 11 02) 11 0.1)
Cardiac disorders 2(04) 100 2.0) 14027 24
Yascular disorders 0 0 11 0.2) T
Respiratory, thoracic and mediastinal disorders 1(0.2) 0 11 0.2) 1@
Gastrointestinal disorders 2{04) 2(04) 2(004) . % 4
Hepatobiliary disorders 0 2{04) 11 02) 0.3)
Musculoskeletal and connective tissue disorders 2(04) a(08) 41 0.8) K [ 0.7)
Renal and urinary disorders 4 0.8) 0 g1 1.6 [ 0.8)
General disorders and administration site
conditions 2(04) 2004 @ 3(03)
Injury, poisoning and procedural complications 3{08) 3{08) & ) 41 04)

The incidence of renal SAE was twice as high at 400 mg dose as compare@}gcebo (1.6% versus
0.8%), whereas none occurred at the recommended 200 g dose. The Qal

and nephrolithiasis. @

The causes of SAE were quite heterogeneous in the placebo ever, for lesinurad 200 and 400
mg, the far most common SAE was a cardiac disorder, in @ to placebo (2.0% (10 subjects) and
2.7% (14 subjects), versus 0.4% (2 subjects) for place\ ocardial infarction, coronary disorders
and congestive heart failure were the most common orted SAE’s for lesinurad.

Deaths Q

AEs included renal failure

In total, 13 deaths were reported. Eleven d were adjudicated by the independent assignment
committee CEAC as a MACE (Major Ad rdiovascular Event). The remaining 2 deaths were due
to non-cardiovascular causes (suicid astrlc cancer). All the deaths occurred in male subjects,
with the youngest being 37 years Imonary thromboembolism) and the oldest being 78 years old
(pulseless electrical activity). N the deaths were considered to be treatment-related by the
CEAC.

Notably, all fatal MACE gurred on active treatment with lesinurad, and none on placebo. Six
fatal MACE cases ( ombination therapy, one on monotherapy) occurred in the 6-12 months
placebo—controlle Qd in the randomised studies, versus 0 in the corresponding placebo arms
01 302, 303, 304). Another three fatal MACE cases occurred shortly (7-48 days)
swnched from prior 12 months of placebo to active treatment. The two remaining

Labofatory findings
Haematology screening

The following haematology parameters were routinely monitored: Haematocrit, Haemoglobin, mean
corpuscular hemoglobin, mean corpuscular haemoglobin concentration, mean corpuscular volume,
platelet count, erythrocyte count, and White Blood Cell count (differential). Overall, the post-Baseline
shifts to abnormal values was low and similar between treatment arms (<2%), and the mean levels of
these parameters remained stable over the observed treatment period.

Clinical chemistry screening
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Routine screening was performed of ALT, AST, bilirubin, direct bilirubin, sodium, chloride, potassium,
bicarbonate, glucose, CK, and lipids (cholesterol, and triglycerides). No notably difference was
observed.

Enhanced creatinine phosphokinase (CK) levels were reported frequently, but were equally distributed
over treatment arms (4.5, 5.9 and 4.8% for the 200/400 mg lesinurad and placebo groups
respectively).

Vital signs

No notable differences were reported for blood pressure and heart rate at routine monitorin
changes from baseline were reported at a similar rate among lesinurad and placebo (data not

No other meaningful signals of abnormal investigations were observed. E.g. liver enzyn
were rarely reported, at an equal rate for active treatment or placebo. K

Safety in special populations
Renal patients \;

For the subgroup of subjects with moderate renal impairment at baseline @60 mL/min), a higher
a

rate of TEAEs compared to the rates observed in the overall populanK served, not in favour of

lesinurad (Table 62)
Table 62. Incidence of TEAEs in renal impaired subjects (Study QOZ and 304)

PBO LESU 200 my O LESU 400 my TOTAL LESU
Total Subjects + X0l + X0l \ + X0l + X0l
with = 1 TEAE N n %) N n %) i | n %)
Crol
= 90 mL/min 180 124 { 68.9) (76.5] 203 162(79.8) 403  315(782)
< 90 mL/min 334 239 (716) 31 2 (748) 305  244(800) B15  4A76( 77 4]
= B0 rmLimin 409 284 ( 69.4) 206 (72.5] 416 331(79.6) 824 627 [76.1)
< G0 mLimin 105 79 ( 75.2) o 89 ( 87.3) 52 75( 6815 194 164 (54.5)

No trend of increased renal risk&Qbserved for lesinurad in patients with moderate renal impairment
(10.5% in the placebo grou s 7.8% in the lesinurad 200 mg and 7.6% in the 400 mg lesinurad
group) in the 12 months ai@icontrolled phase of the studies. This was also confirmed by longer-
term follow up data till onths.

. - . . .
At prolonged trea@tlll 24 months in the extension phase, there were mean increases of CrCL from

baseline at siglrad 200 mg dose level

Three case rts of renal failure requiring dialysis emerged in the open-label extension phase for the
200 . These were not considered treatment-related, and occurred long-term after

di iiation of lesinurad. One case was described as a complication of acute cardiac failure.

The incidence of cardiac disorders was 8.6% in the placebo group, 9.8% in the lesinurad 200 mg
group, and 9.8% in the lesinurad 400mg group.

Elderly

In the pivotal XOl-combination studies, 14.1% and 13.1% of subjects in the placebo and total
lesinurad groups were = 65 years of age, and 1.7% and 2.0% were = 75 years of age, respectively.
Subjects = 65 years of age had a higher incidence of Cardiac Disorders compared to subjects < 65
years of age across all treatment groups including placebo (8.8%-11.7% (lesinurad 200-400 mg) vs
12.3% placebo in elderly, and 2.6-3.0% versus 2.5% in placebo group, in subjects < 65 year). There
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were no sighals of enhanced risk of renal events with increasing age. The subgroup = 75 years of age
was too small to draw final conclusions.

Safety related to drug-drug interactions and other interactions

Lesinurad has been shown to be a weak to moderate inducer of CYP3A4 based on in vitro data and
clinical DDI studies. To investigate implications for safety, the applicant submitted a pre-planned
analysis of the impact of lesinurad on concomitant CYP3A4 substrates during Phase 3, specifically anti-
cholesterol (Table 63) and anti-hypertensive medications (Table 64).

Subjects With Comorbidity of Hyperlipidemia by CYP3A Medication at Baseline in the Pivotal Phas

Table 63. Incidence of Post-Baseline Total Cholesterol Increase and New Lipid Lowering Medicatign in
Studies (12-Month Studies 301, 302, and 304) 6

PBO LESU200mg LESU400mg TOTALLESU ¢ 6

Variable +X0I +X0I +X0I +XOlI
Criterion [n (%)] (N=5186) (N=511) (N=510} (N=1021)
Subjects with a CYP3A substrate lipid lowering O

Baseline medication (n) 99 89 78
Increase from baseline = 20% 37 (374) 45 ( 50.6) 44 ( 56.4) 6 )

Subjects with a new lipid lowering post
Baseline (n) 6(6.1) 12(135) 11(14.1) @3 (13.8)
Subjects without a CYP3A substrate lipid
lowering Baseline medication (n) 47 422 854
Increase from baseline z 20% 102 (24.5) 104 (24.6) 1 Aq) 254 (29.7)

Subjects with a new lipid lowering post Q
Baseline (n) 22(53) 20 (&7 20( 46) 40( 47)
Abbreviations: CYP3A, Cytochrome P450 3A; LESU, lesinurad; PBO, placeln "I, xanthine oxidase inhibitor

(allopurinol/febuxostat). O
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Table 64. New Anti-Hypertensive Medication in Subjects With Comorbidity of Hypertension by CYP3A
Medication at Baseline in the Pivotal Phase 3 Studies (12-Month Studies 301, 302, and 304)

PBO LESU200mg LESU400mg TOTALLESU
Variable +X0I1 +X0I +X0lI +X01
Criterion [n (%)] (N=5186) (N=511) (N=510) (N=1021)
Subjects with a CYP3A substrate anti-
hypertensive Baseline medication (n) 119 107 135 242
Increase from Baseline of SBP =10 mmHg 68 ( 57.1) 60 ( 56.1) 89(659) 149 ( 61.6)
Increase from Baseline of DBP =7 mmHg 76 (63.9) 57 (53.3) 81 (60.0) 138 (57.0)
Increase in either above 89 (74.8) 76 (71.0) 107 ( 79.3) 183 (75.6)
Subjects with a new anti-hypertensive post- b
Baseline (n) 13(10.9) 20(18.7) 27 (20.0) 47 (19.4)
Subjects without a CYP3A substrate anti- - %0
hypertensive Baseline medication (n) 397 404 375 779 \
Increase from Baseline of SBF =10 mmHg 227 (57.2) 245 ( 60.6) 220 (58.7) 465 (59.7) K
Increase from Baseline of DBP =7 mmHg 221(557) 207 (51.2) 189 (50.4) 396 (50.8) O
Increase in either above 286 (720) 291 ( (

72.0) 266 ( 70.9) 557 ( %
Subjects with a new anti-hypertensive post- \

Baseline (n) 18( 45) 17( 42) 19( 5.1) .6)
Abbreviations: CYP3A, Cytochrome P450 3A; DBP, diastolic blood pressure; LESU, lesinurad; F’BO‘ o SBP,
systalic blood pressure; XOl, xanthine oxidase inhibitor (allopunnolffebuxostat).

Discontinuation due to adverse events
Core phase 3 combination studies (301, 302 and 304)

During the core Phase 3 combination studies, the rates @1 mised study medication discontinuation
due to an AE were 6.3%, 9.4% and 5.4% in the Iesmur 0 mg, lesinurad 400 mg and placebo
groups respectively.

Table 65. Incidence of Adverse Events Leading D continuation of Randomized Study Medication by
System Organ Class in the Pivotal Phase 3 St&ss (12-Month Studies 301, 302, and 304)

+X0I +X0I +X0I +X0I

System Organ Class
{N=516) (N=511) (N=510) (N=1021)

[n (%]]

N\
0& PBO LESU 200 mg LESU 400 mg TOTAL LESU
=\

Any adverse event U 28( 54) 32( 6.3) 48 ( 9.4) B0 ( 7.8)
Investigations 9(1.7) 7(1.4) 11( 2.2) 18 ( 1.8)
Musculoskeletal and connective tissu &ers 2(04) 3( 086) a9( 1.8) 12( 1.2)
Renal and uninary disorders 5( 1.0) 3( 0.6) 9( 1.8) 12( 1.2)
Nervous system disorders \ Q 4( 08) 3( 0.8) 5( 1.0 8( 08)
Gastrointestinal disorders 2( 04) 4( 08) 4( 0.8) 8( 0.8)
General disorders and adminj oW site conditions 1( 0.2) 3( 086) 4( 0.8) 7(07)
Cardiac disorders 2(04) 3( 08) 3( 0.6) 6( 0.6)
Metabolism and nutritjon, 0 1( 0.2) 3( 0.86) 4( 04)
Skin and subcutaneoUxtiNgue Yisorders 1( 0.2) 3( 08) 1( 0.2) 4( 04)
Neoplasms benign, X t and unspecified 1( 0.2) 0 2( 04) 2( 02)
Hepatobiliary dim@ 0 1(0.2) 1( 0.2) 2( 02
Infections and ot S 0 1( 0.2) 0 1( 0.1)
Blood and lyi ystem disorders 1( 0.2) 1( 0.2) 0 1( 0.1)
Psychiatric -ﬁ 0 0 1( 0.2) 1( 0.1)
Eye di 0§Z| 1( 0.2) 0 1( 0.2) 1( 0.1)
Ear al Ti disorders 1( 0.2) 0 1( 0.2) 1( 0.1)
Vascul isorders 0 0 1( 0.2) 1( 0.1)
Ri N " thoracic and mediastinal disorders 2( 04) 0 1( 0.2) 1( 0.1)
Rep! tive system and breast disorders 0 1( 0.2) 0 1( 0.1)
Injury isoning and procedural complications 2( 04) 0 0 0

Abbreviations: LESU, lesinurad; PBO, placebo; XOI, xanthine oxidase inhibitor (allopurinolfebuxostat).

Mote: System organ class (SOCs) sorted by descending rate in the TOTAL LESU + XOI group. Adverse events are
treatment-emergent events and coded using the Medical Dictionary for Regulatory Activities (MedDRA) version 14.0.
For each SOC and preferred term (PT), subjects are included only once, even if they experienced multiple events in
that SOC or FT.

Phase 3 combination extension studies (306 and 307)

Overall, there was no change in the pattern of exposure-adjusted rates of discontinuation compared to
the core studies. For the Renal and urinary disorders SOC there were additional TEAEs leading to
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discontinuations during the extension phase: 5 in the lesinurad 200 mg group and 4 in the lesinurad
400 mg group.

Monotherapy studies

The exposure-adjusted rates of discontinuation of randomised study medication were significantly
higher for the lesinurad 400 mg group compared to placebo during the core monotherapy study (303):
48.5 per 100 PY vs. 13.2 per 100 PY. This was predominantly due to a higher rate of discontinuations
for lesinurad in the Renal and urinary disorders SOC, including PTs for renal failure, renal impairment
and calculus. During the extension study (305), there were a further 7 TEAEs in the Renal and urjhary
disorders SOC, in addition to the 9 reported in the lesinurad 400 mg group during the core study,
There were also an additional 5 reports of Blood creatinine increased which led to discontinua

the extension phase, in addition to the 2 reports in the lesinurad 400 mg group of the cqye

During the extension study, there was a new TEAE of hypersensitivity leading to discon N n of
lesinurad. During the Phase 2 monotherapy study (202), there were 2 AEs leading t ntinuation,
including a report of Blood creatinine increased in the lesinurad 400 mg group.
phase of study 202, a further 6 AEs leading to discontinuation were reported, &

e extension

ing 4 reports of
Blood creatinine increased.

2.6.1. Discussion on clinical safety K

The safety population was sufficiently large to draw conclu 'anrding the presence of common

adverse events. The CHMP noted that the over 75s werxt@vely under-represented in the clinical
st

safety database and this is reflected in the SmPC wm es that therapeutic experience in patients
75 years and older is limited. Caution should be b en treating these patients.

Renal safety \'

Because of lesinurad’s mode of action wh uses an increase in renal uric acid excretion, and may
lead to transient increases in serum W ne, renal-related adverse reactions and kidney stones renal
function and signals of renal dam e routinely monitored throughout the study program. In
general, the incidence of renal ﬁ@

Patient exposure

the main XOl-combination studies increased with the dose (i.e.
5.7% at the 200 mg dose al % for 400 mg dose, versus 4.5% at placebo), and further increased
in lesinurad monotherap&?. 6 for the 400 mg dose). Furthermore, the renal adverse events were

more severe in the 40 ose group and in monotherapy, with higher frequencies of renal SAE (1-

4.7%, respectivedy compared to the 200 mg dose. No renal SAE were reported for the 200 mg
dosing regimgn e renal cases consist primarily of laboratory abnormalities without clinical
evident sy # which resolved without treatment discontinuation.

In three@ nth placebo-controlled trials of lesinurad in combination with a xanthine oxidase

inhibi sus placebo, serum creatinine elevations between 1.5-fold and 2-fold over baseline

occ in 3.9% of patients on lesinurad 200 mg, 10.0% of patients on lesinurad 400 mg and 2.3%
on placebo; serum creatinine elevations 2-fold or greater over baseline occurred in 1.8% of patients on
lesinurad 200 mg, 6.7% of patients on lesinurad 400 mg and 0% on placebo. These serum creatinine
elevations generally resolved, most without treatment interruption. Renal-related adverse reactions
were reported in patients treated with lesinurad 200 mg (5.7%) and lesinurad 400 mg (11.8%)
compared to placebo (4.5%), resulting in discontinuation of treatment in 1.2%, 3.3% and 1%,
respectively. The most frequent renal-related adverse reaction was blood creatinine increased (4.3%
with lesinurad 200 mg and 7.8% with lesinurad 400 mg compared to 2.3% with placebo).
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The CHMP therefore recommended that the dose is limited to 200 mg, and that lesinurad must be co-
administered at the same time as the morning dose of a xanthine oxidase inhibitor, i.e. allopurinol or
febuxostat, as a precautionary measure to prevent urinary uric acid overload. Lesinurad dosing must
be interrupted if treatment with the xanthine oxidase inhibitor is interrupted.

To further minimise the potential for renal adverse events the CHMP recommended that renal function
should be evaluated prior to initiation of lesinurad and monitored periodically thereafter, e.g. 4 times
per year, based on clinical considerations, such as baseline renal function, volume depletion,
concurrent illness or concomitant medications. Patients with serum creatinine elevations to greater
than 1.5 times the baseline value should be closely monitored. Lesinurad treatment should be
interrupted if serum creatinine is elevated to greater than 2 times the pre-treatment value or i Qof
an absolute serum creatinine value greater than 4.0 mg/dL. Treatment should also be interg @
patients who report symptoms that may indicate acute uric acid nephropathy including f
nausea or vomiting, and measure serum creatinine promptly. Finally, lesinurad shoul
if another explanation for the serum creatinine abnormalities cannot be deducted.
recommendations are reflected in the SmPC. \'

in

Renal safety of lesinurad use in patients with a history of moderate or sev egfal impairment

ed Wverse reactions was
400 mg (16.3%) and placebo

In patients with moderate renal impairment, the incidence of renal-rel
similar across all treatment groups: lesinurad 200 mg (12.7%), lesj
(13.3%). Serious renal-related adverse reactions, e.g. acute re re and renal impairment, were
reported in patients treated with lesinurad 400 mg (1%) and (0.4%) but not in patients on
lesinurad 200 mg. Including the combination long-term e n studies, the incidences of serious
renal-related adverse reactions (including acute renal fa per 100 patient-years of exposure were
0.4 and 1.4 for lesinurad 200 mg and lesinurad 400 in combination with a xanthine oxidase
inhibitor, respectively. Data from the long-term el Phase 3 extension studies revealed a renal

safety profile consistent with that observed il&h'e ivotal placebo-controlled studies.

@s not suggest that treatment with the low dose of

at the long term. Although there was a slight increment of
longer term follow-up till 2-3 years, this was not observed
ed of mild and temporary increments of serum creatinine.

The totality of the long-term safety data

lesinurad would induce severe renal
the incidence rates of the 200 mg
for the 400 mg dose. Most AEs
Neither a signal of deterioratj §the mean creatinine clearance, nor a signal of proteinuria was
observed in the 200 mg OS(Q)Up after 2 years’ of follow-up. More importantly, no significant
deterioration of renal f(&\n was noted in patients with mild-moderate renal impairment at baseline.
However, given %erience with lesinurad in patients with an estimated CrCL less than 45 mL/min
is limited, thg ecommended that lesinurad should not be used in patients with severe renal
impairmentﬁ/ ess than 30 mL/min), end stage renal disease, kidney transplant recipients or
patients sis and used with caution in patients with a CrCL from 30 mL/min to less than 45

mL/

In aNdition, the CHMP requested that the safety and efficacy of lesinurad in patients with moderate
renal impairment with CrCl 30-45 mL/min should be further investigated and the Applicant has
included a study in the RMP in order to address this request.

Cardiovascular safety

Cardiovascular co-morbidities are common in gout patients, and this was also reflected by the study
population, which had a high prevalence of hypertension, obesity and diabetes.

The overall cardiac events reporting rates were similar among placebo and the lesinurad treatment
arms. However, cardiac events were 5-7 times more frequently reported as a SAE for the lesinurad
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treatment, in comparison with placebo. Not only the severity, but also the nature of the cardiac events
was different, with more cases of myocardial infarction and cardiac fatalities for lesinurad, and
primarily arrhythmia cases in the placebo arm. In the randomised, double-blind, placebo-controlled
combination therapy clinical studies, the incidences of patients with adjudicated Major Adverse
Cardiovascular Events (CV death, non-fatal myocardial infarction or non-fatal stroke) per 100 patient-
years of exposure were: 0.71 (95% CI 0.23, 2.21) for placebo, 0.96 (95% CI 0.36, 2.57) for lesinurad
200 mg, and 1.94 (95% CI 0.97, 3.87) for lesinurad 400 mg, when used in combination with a
xanthine oxidase inhibitor. However, the CHMP considered that a causal relationship with lesinurad and
these events was not established, especially as all patients with a Major Adverse Cardiovascular Event
treated with lesinurad 200 mg had a history of heart failure, stroke or myocardial infarction. B

Furthermore, the observed cardiovascular mortality rate in lesinurad-treated subjects in the
Phase 3 combination therapy studies was in the expected range based on data obtained$ %nalyﬂs
of gout patients in the UK (matched for age, gender, and other key entry criteria), whj

performed by an independent epidemiologist. Results of this analysis indicated a p, d total
mortality and ischemic heart disease event rates of 1.17/100 PYE and 1.2/100 r@spectively in
these patients. These rates are similar to the observed rates in Iesinurad—tre@ bjects in the pivotal
Phase 3 combination therapy studies. @»

Nevertheless, CHMP noted that lesinurad has not been studied in pati%s with unstable angina, New
York Heart Association (NYHA) class 111 or IV heart failure, uncon ypertension or with a recent
event of myocardial infarction, stroke, or deep venous thrombo \{hin the last 12 months and
therefore considered that lesinurad treatment is not recom i these patients. For
cardiovascular patients in a stable condition, the benefi r@alance should be assessed for each
individual patient on an ongoing basis, taking into ac&k

a potential increase in cardiac risk.

he benefits of lowering urate levels versus

In addition, to further characterise the cardi Q risks associated with lesinurad use, especially in
patients at high risk, such as those with a 0&,
that the Applicant should conduct an qu onal study post-authorisation and that this study should

of cardiovascular events, the CHMP recommended

be a condition of the marketing auth

Hypertension was the most fre cardiovascular reported adverse event in the lesinurad cores
studies, with a higher incide Kthe 200 mg and 400 mg groups compared to the placebo group
(6.1% and 6.9% versus Qespectlvely) However the CHMP noted that in the more informative
“Hypertension Standar@MedDRA Query (SMQ)”, which includes terms such as blood pressure
increased and blgo@ re systolic increased the difference in the incidence of these events was
greatly reduced ery small differences between the recommend 200mg dose and the placebo
groups (6.5&o &2%, respectively). The CHMP therefore recommended that hypertension should
an ADR and therefore is not included in the product’s SmPC.

Othe e Events

The wing TEAEs were reported with an incidence > 1%, and more commonly for lesinurad 200 mg
and lesinurad 400 mg compared to placebo: influenza, headache, hypertension, gastro-oesophageal
reflux and blood creatinine increased. The incidence of serious infections requiring hospitalisation was
similar between lesinurad and placebo. No viral infections like herpes zoster were reported, indicating
that the immune system was not compromised. Overall, the CHMP considered that these safety issues
were sufficiently addressed by listing influenza, headache, hypertension, gastro-oesophageal reflux and
blood creatinine increased in the ADR table of section 4.8, and that no additional warnings were
required in this respect.
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Other potential adverse events that the CHMP noted was dehydration, which was reported as serious
AEs for lesinurad only, and three cases of chronic pyelo-nephritis in the 400 mg dose arm. Considering
the mode of action of lesinurad, causality could not be excluded for this adverse event and the CHMP
recommended that dehydration should be listed in Section 4.8 of the SmPC. Furthermore, the SmPC
states that patients should be instructed to stay well hydrated (e.g. 2 litres of liquid per day) whilst on
lesinurad treatment.

In preclinical models, drug-induced bile duct hyperplasia was observed. A small number of cases of
hepatobiliary events were reported for lesinurad. However, there was no increasing trend of

hepatobilary after 24 months follow-up Q
Enhanced creatinine phosphokinase (CK) levels were reported frequently, but were equally di@ d
over treatment arms (4.5, 5.9 and 4.8% for the 200/400 mg lesinurad and placebo group
respectively). The CHMP considered that this could be explained by the co-medicatio e which
was administered to about 85% of the study population to prevent ULT-induced flar Whlch is
known to induce CK.

Patients with severe hepatic impairment 0

As there are no data in patients with severe hepatic impairment, the CHM%ed that no dose
recommendations can be made for these patients. However, the CHMMalso considered that there is
currently no urgent need for additional PK studies in this populatiir@severe hepatic impairment is

rare in gout patients, and the PK studies in moderate hepatic i yent did not indicate a significant

effect.

Drug-drug Interactions \O

Based on available in vitro and clinical data the C ncluded that mild induction of CYP3A by
lesinurad may reduce plasma exposures of co-adWir®stered medicines that are sensitive substrates of

CYP3A. In the pivotal clinical trials, a greate &o’portion of patients using lipid lowering or anti-
hypertensive medications that were CY trates required concomitant medication change when
treated with lesinurad 200 mg in co éﬂ with a xanthine oxidase inhibitor, compared with
patients treated with placebo in co %lon with a xanthine oxidase inhibitor (35% versus 28%,
respectively). In Section 4.5 of é\PC stipulates that the possibility of reduced efficacy of
concomitant medications tha YP3A substrates should be considered and their efficacy (e.g. blood

pressure and cholestero!ﬁe should be monitored.

2.6.2. Conclys' on the clinical safety

N

ragl’is associated with the risk of hyper-saturation of uric acid in the urine, which may

be damagi he renal tissue. However, it has been shown that this risk can be largely attenuated
by prec ry measures, such as a limitation of the lesinurad dose to 200 mg, and the concurrent
use o hibitors. In addition, routine monitoring of the renal function is proposed in the SmPC.

Avail&ble data also point towards an increased risk of severe cardiac events including myocardial
infarction and fatalities in patients with a prior history of CV events. Since cardiovascular co-morbidity
is common in the intended target population, the CHMP considered that that any potential increase in
cardiovascular risk could have a significant impact on the benefit-risk balance of lesinurad. The CHMP
therefore recommended that the risk of CV events in association with lesinurad use should be further
evaluated through a post-authorisation safety study which should be a condition of the authorisation.

Meanwhile, adequate warnings have been included in the SmPC to use lesinurad with caution in stable
CV compromised patients —and not to use lesinurad in patients with unstable and recent CV disorders,
as there is no experience in this group.
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Other adverse drug drugs associated with lesinurad used were headache, influenza, increased blood
creatinine and gastric reflux. These events were in general mild and did not lead to treatment
withdrawal and are considered manageable with routine risk minimisation measures, and are reflected
in the SmPC.

The CHMP considers the following measures necessary to address issues related to safety:

In order to investigate the cardiovascular risk in association with lesinurad exposure, mainly in patients
with a history of cardiovascular disorders, the Applicant shall conduct and submit the results of an
observational prospective study according to an agreed protocol.

2.7. Risk Management Plan @b

*
The CHMP received the following PRAC Advice on the submitted Risk Management Plan&

The PRAC considered that the Risk Management Plan version 4.0 could be acceptabl@’n applicant
implements the changes to the RMP as described in the PRAC endorsed PRAC OMNeur assessment

report. 0

The CHMP endorsed this advice without changes.
The applicant implemented the changes in the Risk Management Pl requested by PRAC.

The CHMP endorsed the Risk Management Plan version 6.0 with% lowing content:

Safety concerns

Table 66. Summary of safety concerns

@)

N
Summary of safety concerns Q

Important identified risks Renp?}&airment

Important potential risks \'Kdverse Cardiovascular Events (MACE)

inly in patients with history of cardiovascular

L \M™isorders)

e Use in children

et
\Q « Use in pregnant or lactating women

Missing information

= Use in pre-existing hepatic impairment
@0 - Use in subjects = 75 years of age

‘\Q = Use in patients with moderate renal

- 0 impairment with CrCl 30-45 mL/min)
6\ « Bile salt export pump inhibition and use in

patients with epoxide hydrolase polymorphism
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Pharmacovigilance plan

Table 67. On-Going and Planned Additional PhV Studies/Activities in the Pharmacovigilance Plan

Activity/Study title Objectives Safety concerns Status Date for

(type of activity, addressed Planned, submission of
study title category started, interim or final
1-3)* reports
Prospective A well-defined large | MACE (mainly in Proposed Final repo6
postmarketing observational patients with a plann

observational cohort
study, Lesinurad
observational post-
authorization safety
study

Category 1

database study will
be used as a signal
detection tool to
evaluate CV safety
with focus on MACE
events. Proposal:
prospective
observational
cohort database
study which the
MAH believes will
meet those
objectives with
valid and rapid
accumulation of
data and thus can
provide timel

information 0
inform th

o

history of
cardiovascular
events)

N
O

)

AN
S

O

q{\ 019

A Phase 4,
Randomized, Double-
Blind, Multicenter,
Placebo-Controlled

Study to Evaluaté\Q
X

Safety of L

200 mg in

Comhin ith a
Xant idase
In

ComMared with an
XOI Alone, in

Subjects with Gout
and Creatinine
Clearance 30 to
45 mL/min Who
Have Not Achieved
Target Serum Uric
Acid Levels on an
XOlI Alone

Category 3

@ ion
of CV ri&
Stu gout
ient\to assess

fficacy of
inurad in the
\population of
patients with
creatinine clearance
(CrCl) levels of 30-
45 mL/min. This
study will also
provide some
additional safety
data in this
population.

Patients with
creatinine clearance
of 30-45mL/min

Proposed

Date to be
provided with
final protocol
2" quarter
2016
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In vitro study, study | To conduct an in BSEP inhibition with | Proposed 2" quarter
title not available vitro BSEP inhibition | potential to induce 2016.
Category 3 assessment with hepatobiliary

lesinurad and adverse effects

lesinurad

atropisomers.
Retrospective To further Potential Ongoing 1% quarter

analysis of clinical
samples, study title
not available

characterize the
metabolic profile,
including metabolite

accumulation of
metabolites over 24
hours

Category 3

M4

2016

O

*Category 1 are imposed activities considered key to the benefit risk of the product.

Category 2 are specific obligations

Category 3 are required additional PhV activity (to address specific safety concerns or to m

N

of risk minimisation measures)

Risk minimisation measures

Table 68. Summary Table of Risk

Minimisation Measures

o

&

ol
&2

effectiveness

Safety concern

Routine risk minimisationQ\blv Additional risk minimisation

measures

measures

Important identified risks

O
\v

Renal impairment Statements with ctions 4.2 None
(Posology an hod of
administrdon), 4.4 (Special
warni precautions for
u 4.8 (Undesirable

_E ) of the SPC

Important potential risks (

Major Adverse Cardiovasculg &.gtatements within Sections 4.4 None

Events (MACE) (mainly i Q (Special warnings and

patients with a history \ precautions for use), and 4.8

cardiovascular digo (Undesirable Effects)

Missing Inforn)aﬁq

Use in child ’l\\) )y Statement within Sections 4.2 None

6 (Posology and method of
@ administration) and 5.2
(Pharmacokinetic properties) of
the SPC

Use in pregnant or lactating Statement within Section 4.6 None

women (Fertility, pregnancy and
lactation) of the SPC

Pre-existing hepatic impairment | Statement within Sections 4.2 None

(Posology and method of
administration) and 5.2

(Pharmacokinetic properties) of
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the SPC

Use in Patients = 75 Years of Statement within Section 4.2 None

Age (Posology and method of
administration)

Use in patients with moderate Statement within Section 4.2 None

renal impairment with CrCl 30- (Posology and method of

45 mL/min administration) and 4.8

(Undesirable effects)

Bile salt export pump inhibition None proposed None

and use in in patients with b
(@

X

epoxide hydrolase polymorphism
2.8. Pharmacovigilance é\
Pharmacovigilance system ®

The CHMP considered that the pharmacovigilance system summary submi the applicant fulfils
the requirements of Article 8(3) of Directive 2001/83/EC.

2.9. Product information 60&
D

2.9.1. User consultation

applicant show that the package leaflet meets the ia for readability as set out in the Guideline on

The results of the user consultation with target patieftg\ups on the package leaflet submitted by the
the readability of the label and package leaflet o@iicinal products for human use.

2.9.2. Additional monitoring 0

Pursuant to Article 23(1) of Regulati@p (EU) 726/2004, Zurampic (LESINURAD) is included in the
additional monitoring list as:

® |t contains a new \ubstance which, on 1 January 2011, was not contained in any
medicinal prod autgprised in the EU;

® IthasaPA %osed either at the time of authorisation

.
Therefore th(i S N of product characteristics and the package leaflet includes a statement that
this medicie! ct is subject to additional monitoring and that this will allow quick identification of

new safet mation. The statement is preceded by an inverted equilateral black triangle.

3 efit-Risk Balance

Benefits

Beneficial effects

Lesinurad as an add-on therapy to allopurinol or febuxostat, has shown a robust an sustainable sUA
lowering effect in patients with insufficient response to allopurinol or febuxostat alone, at the aimed
lesinurad 200 mg daily dose.

In two identically designed randomised trials in patients who did not receive their sUA treatment target
level after 10 weeks of allopurinol 300 mg or more, 54.8% in the lesinurad 200 mg group and 25.6%
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in the placebo group achieved the primary endpoint of SUA < 6 mg/dL in Month 6 (difference versus
placebo: 29% (95% CI: 23-36), pooled data Study 301+302). The sUA lowering effect below the
target of 6 mg/dL was sustainable, as shown by higher percentage of subjects that achieved a sUA
level < 6 mg/dL in Month 4,5,6 —the primary endpoint for other ULT product approved by the CHMP-
and in Month 12, in favour of lesinurad (see benefits-risks table below). In those subjects who
continued treatment for 24 months (about 45% of the randomised population), the percentage of
subjects experiencing flare rates decreased to approximately 0-5% at Month 12, without the help of
colchicine prophylaxis.

Furthermore, in a randomised trial in gout patients with visible tophi at baseline (Study 304), the
addition of lesinurad 200 mg to febuxostat 80 mg lead to a significant increment of responder éf
sUA < 5 mg/dL in month 6, in a subgroup of patients who did not already achieve this sUA Ievel
after 3 weeks lead-in treatment of febuxostat 80 mg monotherapy (44.1% versus 23.59% rence

21% (95% CI 3, 38). In long-term extension Study 307, the total tophi area continue, @clme from
baseline till 24 months by -70%. The percentage of patients with complete resolutj

increased from 26.6% at Month 12, to 53.1% at Month 24 for lesinurad 200 m

Uncertainty in the knowledge about the beneficial effects

Although the primary endpoint of lowering sUA below the target level (s@; for lesinurad , the
clinical relevance of this surrogate outcome was not supported by s econdary endpoints regarding

gout flares, tophi resolution, which were not statistically differe placebo at Month 12.

Only the 200 mg dose is proposed in the labelling, because d@ afety reasons. A higher response
was noted for the 400 mg dose regarding the primary ed @ ts, i.e. the proportion of patients
achieving the target sUA level at Month 6. However, Xg term efficacy data after 24 months of
treatment, provided sufficient evidence of a Cllnlé t with continuous decline of the tophi load and
flares.

The additional effect of lesinurad 200 mg o f febuxostat 80 mg was modest. However a relevant
-@ ders to febuxostat which reflects the granted indication
s not achieving target serum uric acid levels with an

effect was shown in a subgroup of nq,
of lesinurad as an add-on therapy in
adequate dose of a xanthine oxid

Risks Q\
Unfavourable effects, \
Renal @'

.
Due to the urlc Qechanism of action of lesinurad, there is a potential risk of hyper-saturation of
uric acid i e (i.e. hyperuricosuria) associated with its use, which could lead to renal toxicity
events. éﬂs submitted in support of this application, demonstrated that limiting the lesinurad
dose @mg and administering in combination with a XOI the risk of renal events can be greatly

ost renal related adverse events consisted of sCr elevations, which often resolved without
treatent interruption.

Serious events like e.g. acute renal failure and nephrolithiasis rarely occurred (lesinurad 200 mg + XOlI
0% versus 0.4% XOI + Placebo); nephrolithiasis (0.6% vs 1.7%). Furthermore, the long-term follow-
up database of 24 months indicate that renal function (mean CrCL) remained stable from baseline for
the 200 mg dose treatment group, whereas a small decline was noted for the 400 mg dose arm. Only
1.2% left the study prematurely, because of renal adverse events in the low dose group. Moreover,
recovery was delayed at the higher dose. At lesinurad 200 mg dose, 50% of the sCr elevations were
reported to be resolved within two weeks, often without treatment interruption of lesinurad. In
contrast, about 60% of the sCr increment cases did not recover within a month for the 400 mg dose.
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Renal adverse events could occur at any time during lesinurad treatment. In the SmPC, it is
recommended that renal function will be monitored 4 times a year, based on clinical considerations,
such as prior renal function of the patient, volume depletion, concurrent iliness or concomitant
medications. Patients with serum creatinine elevations to greater than 1.5 times the pre-treatment
value should be closely monitored.

Cardiovascular

Although the overall rates of cardiac AEs were similar between study treatment arms, an imbalance
was noted regarding cardiac Serious AEs in a dose dependent way (lesinurad 200 mg 2.0%, lesinurad
400 mg 2.7%, Placebo 0.4%b). The incidence of MACE (Major Adverse Cardiovascular Events, incle\
CV death, non-fatal myocardial infarction or non-fatal stroke) increased with the dose: (0.71
0.23, 2.21) per 100 patient- years for placebo, 0.96 (95% CI 0.36, 2.57) for lesinurad 20
1.94 (95% CI 0.97, 3.87) for lesinurad 400 mg, when used in combination with a xantr{
inhibitor.

Special populations ®

Renal impaired patients

Renal impairment is common in gout. About 20% of the study populatign moderate renal
impairment (< 60 ml/min) at baseline. Notably, no trend of increas al risk was observed for
lesinurad as compared to placebo in patients with moderate rengi§ rment at baseline (10.5% in
the PBO + XOI group versus 7.8% in the LESU 200 mg + XO nd 7.6% in the LESU 400 mg +
XOI group). Long-term safety has been established as wel sidering that a small trend of
improvement of CrCl (+1.99 ml/min, SD 8.9) was obse the subgroup with moderate renal

impairment at baseline, after two year continued tre@en with lesinurad 200 mg.

Cardiovascular patients Q

Post-hoc analyses in a subgroup of 162 car &cular compromised patients at baseline, showed that

the incidence of MACE was 7.6% (4/53) inurad 200 mg compared to 1.9% (1/52) for placebo. A
warning has been included in the S t lesinurad should be used with caution in stable
cardiovascular compromised pati d should not be used at unstable CV conditions.

Elderly \

In the pivotal XOl-combi tioQtudies, about 149% of the subjects were > 65 years of age. Elderly had
a higher incidence of ¢ disorders compared to subjects < 65 years of age across all treatment
groups including elage® (8.8%0-11.7% (lesinurad 200-400 mg) vs 12.3% placebo in elderly, and 2.6-
3.0% versus 2. 4% lacebo group, in subjects < 65 year). There were no signals of enhanced renal
risks in eldeEqA

Unc E@/ in the knowledge about the unfavourable effects
Sp opulations

The clinical data from patients in the low range of moderate renal impairment (i.e. CrCl 30-45 ml/min)
were sparse (26 were randomised to lesinurad 200 mg, and 29 to the 400 mg dose). Clinical data in
patients with severe renal impairment (GFR <30 ml/min) are lacking. A contra-indication regarding the
use of lesinurad in patients with severe renal impairment has been included in the SmPC. In addition,
the safety and efficacy of lesinurad in these patients will be further evaluated in a phase 4-randomised
double-blind, placebo controlled study as described in the RMP.

There is also no experience in patients with severe hepatic impairment. This has been adequately
addressed in the RMP where further information in these patients will be collected post-marketing.
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Patients with unstable or severe CV patients (e.g. NYHA class I11-1V), were excluded from the trials
and therefore there is no experience about the magnitude of risks in these patients. Therefore, a strict
warning has been included in the SmPC that lesinurad treatment is not recommended in these
patients. Moreover, a post-authorisation study will be performed to further evaluate CV risks. Due to
the high rates of CV co-morbidities in this population any increase in the CV risk could have a
significant impact on the benefit-risk balance of Zurampic and therefore the CHMP considered that this
study should be a condition of the authorisation.

There was limited experience in very elderly. Only 34 subjects were older than 74 years of age. This is
included as missing information in the RMP and appropriate warnings in the SmPC about the limi
experience with lesinurad treatment in this population.

Effects table @

Table 69. Effects Table for Zurampic for the adjunctive treatment of hyperuricaemia m& patients
(with or without tophi) who have not achieved target serum uric acid levels with an g
xanthine oxidase inhibitor alone

te dose of a

Effect Description Unit LESU 200 mg Placebo Uncertainties 7 St. @:ngth of evidence

Favourable effects ‘

Add-on to allopurinol ( Study 301+ 302)

sUA < 6 mg/dL at % 54.8 25.6 01+ 302: difference vs Placebo: 29
M6 I"23, 36)

tained sUA response was shown: (sUA <
onths 4,5,6: diff vs Plac: 26 (11, 38),
onth 12: diff vs Plac: 24 (25, 50)

Add-on to febuxostat (Study 304):

sUA < 5 mg/dL at % 44.1 O
M6 in FEBU IR

Tophi Complete % 26.6 \21.1 The percentage of patients with complete
remission at 0 resolution of tophi steadily increased to
M12 0 53.1% at Month 24 for LESU 200 mg +
x febuxostat
Unfavourable Effects (pooled data’St‘@Ol, 302, 304)
Renal All AEs % @ 4.5 Uncertainty: risk increased with dose and at

SAEs % 0.4 monotherapy: LESU400 mg + XOI: renal AEs:
2 X SCR> Q 7 0 11.8% (monotherapy 17.8%), SAE: 1%

(monotherapy 4.7%), 2xsCR>:6.7%

(monotherapy 8.4%)
Cardia All AE®(> 3.3 3.9 Uncertainty: Risk increased with dose: LESU
c * 2.0 0.4 400 mg: 2.7%,

e

MACE hase 100 0.96 (95% CI 0.71 (95% CI Uncertainty: Dose dependent effect was
I study PY 0.36, 2.57) 0.23, 2.21) shown: LESU 400 mg: 1.94 (95% CI 0.97,
@ opulation 3.87)
§ Subgroup 7.6% (4/53) 1.9% (1/52)
analysis in 101 Uncertainty: The target population may
patients with contain patients at higher baseline CV risk
prior history of than the selected study population.
CV events at
baseline

Abbreviations: AE=adverse event, BL=baseline, CR=complete resolution of tophi, FEBU=febuxostat, ,
IR=irresponsive, LESU=lesinurad, MACE= major adverse cardiac event, PE=primary endpoint, Plac=placebo, PY=
patients years, RR=responder rates, SAE: serious adverse event, 2 x sCR>: more than two-fold increment of serum
creatinine from baseline, vs=versus, XOl=xanthine oxidase inhibitors,

Notes: ~flares requiring pharmacological treatment,
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Balance

Importance of favourable and unfavourable effects

Lesinurad in combination with a XOI, promptly and robustly reduced the sUA below the treatment
target level in (tophaceous) gout patients, who were insufficient responders to allopurinol or
febuxostat. Efficacy of lesinurad has been confirmed in patients with a limited uricosuric capacity at
baseline, secondary to moderate renal impairment or the use of thiazide diuretics.

The size of the tophi and the flare rates continued to decrease at treatment prolongation till 24
months. In those subjects who continued treatment for 24 months, the percentage of patients wigh
flares decreased to nearly zero, without the help of colchicine prophylaxis.

Due to its mode of action, lesinurad may cause hyper-saturation of uric acid in the urinary%@nd
.

as a consequence renal damage.

A small signal of serious cardiovascular complications was noted for lesinurad in a dated way.
Post-hoc subgroup analyses in cardiovascular compromised patients at baselin oWNed that the
incidence of MACE was numerically higher for lesinurad than placebo. &,

Benefit-risk balance 0»
Discussion on the benefit-risk balance é

Benefits

Lesinurad 200 mg in combination with a XOI effectivel e@ﬁhe SUA levels in gout patients who
did not achieve their sUA treatment targets with aIIop:lk or febuxostat alone. The sUA lowering
effect of lesinurad was prompt and robust. The res r rates of patients achieving their target sUA
level (<5-6 mg/dL) were double those comparetélacebo. No apparent tolerance to its
pharmacodynamic effects on the URAT-1 recd@gtor occurred, since efficacy was maintained throughout

the 12 months placebo-controlled periods ereafter.
Clinical relevance of the treatment e

Although lesinurad significantly sUA levels, no clear clinical benefits were shown regarding the
reduction of flares and tophi nth 6 and 12. This may be due to the fact that the introduction of
urate lowering therapiesqike urad, initially increase the flare rates. It is thought that a sudden
reduction of the sUA le S\auses dissolution of the uric acid crystals, which may trigger an
inflammatory hos‘t Q@é. Another reason may be carry—over effect of colchicine, an anti-
inflammatory dr ich was given as a flare prophylaxis for 5 months in the trials. This may have
limited the& e between lesinurad and placebo at the 12-months endpoint.

e percentage of patients with complete resolution of tophi steadily increased from
26.6 nth 12, to 53.1% at Month 24. A lower tophus burden is expected to lead to a reduced
flares. The mean percentage of patients who experienced a flare decreased to nearly zero,

at loger term treatment till 24 months, without the help of colchicine prophylaxis. This could be
considered as a clinically relevant reduction.

Risks
Renal safety

Because of its mode of action to promote the urinary excretion of UA, hyperuricosuria may occur. High
level of UA in the urinary system may cause local damage and nephrotoxicity. It was noted in the
Phase |1l program that lesinurad monotherapy and at the high 400 mg dose, were more commonly
associated with an increased risk of renal related events, than at the use of the low 200 mg dose in
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combination with a XOl. Concurrent use of XOls, which act by reducing the endogenous production of
UA, diminish the urinary UA load and consecutively the occurrence of high peak UA levels and renal
toxic events. Based on these findings, the lesinurad dose was limited to 200 mg, and lesinurad have to
be taken together with a XOl. In addition, routine monitoring of the renal function should be applied
throughout treatment.

The use of lesinurad in renal impaired patients

Thus far, there is limited experience in patients with moderate renal impairment CKD Stage 3b (eCrCl
30 to 45 mL/min)). A warning regarding the limited experience in patients with a CrCl 30-45 ml/
reflected in the SmPC which states that lesinurad should be used with caution in this group. How,

inis

considering the complicated PK-PD relationship of lesinurad in renal impairment and the obse
heterogenicity in PK-PD, safety and efficacy will be further established in this special groy post-

marketing setting. K\
d the use of

Patients with severe renal impairment (CrCL < 30/min) were excluded from the tri
lesinurad in this special population is contra-indicated in the SmPC.

Cardiac safety 0

A signal of increased CV events like myocardial infarction in a dose degend®At fashion was observed in
association with lesinurad use. It is noted that gout patients are a ition at risk of CV events, and
more than 60% of the study population had one or more risk fa e obesity, or were treated for
hypertension, hyperlipidaemia or diabetes at baseline. Howe background risk could not fully
explain the occurrence of MACE in the lesinurad trials, sin %

CV events, renal impairment and high age, were equally buted over the study arms. Moreover,
post-hoc analyses showed that the risk of MACE wa@her for lesinurad than placebo in patients with

a prior history of CV events at baseline.

n risk-factors like a prior history of

Overall, the number of MACE cases in the trj was considered low to draw definitive conclusions
regarding the exact magnitude of CV risk

be performed in post-authorisation s

hJlesinurad, and another study in a larger population will
address this concern.

In addition, the potential cardiov. risks have been adequately addressed by limiting the
maximum recommend dose to & g and warnings in the SmPC against the use of lesinurad in CV
compromised patients.

4. Recomm ions

.
Outcome C)\
\)

Based on t}éHMP review of data on quality, safety and efficacy, the CHMP considers by consensus
that -benefit balance of Zurmapic in adults for the adjunctive treatment of hyperuricaemia in
g nts (with or without tophi) who have not achieved target serum uric acid levels with an
ade te dose of a xanthine oxidase inhibitor alone is favourable and therefore recommends the
granting of the marketing authorisation subject to the following conditions:

Conditions or restrictions regarding supply and use
Medicinal product subject to medical prescription.
Conditions and requirements of the Marketing Authorisation

. Periodic Safety Update Reports
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The requirements for submission of periodic safety update reports for this medicinal product are set
out in the list of Union reference dates (EURD list) provided for under Article 107c(7) of Directive
2001/83/EC and any subsequent updates published on the European medicines web-portal.

The marketing authorisation holder shall submit the first periodic safety update report for this product
within 6 months following authorisation.

Conditions or restrictions with regard to the safe and effective use of the medicinal product
. Risk Management Plan (RMP)

The MAH shall perform the required pharmacovigilance activities and interventions detailed in th
agreed RMP presented in Module 1.8.2 of the Marketing Authorisation and any agreed subseque%

%
N

.
® At the request of the European Medicines Agency; é

updates of the RMP.

An updated RMP should be submitted:

® Whenever the risk management system is modified, especially as the & of new
information being received that may lead to a significant change to@wenefit/risk profile or
as the result of an important (pharmacovigilance or risk minimis&OR) milestone being
reached.

° Obligation to complete post-authorisation measure@?
ures:

The MAH shall complete, within the stated timeframe, the bel

O)

Description n > Due date
Non-interventional post-authorisation safety StWSS): In order to 2Q 2019
investigate the cardiovascular risk in associdion With lesinurad exposure, mainly

in patients with a history of cardiovasculag digorders, the MAH shall conduct and
submit the results of an observationglerowspective study according to an agreed

protocol.

New Active Substance Sta

ualified as a new active substance.

Based on the CHMP reviNf ta on the quality properties of the active substance, the CHMP
considers that lesinur @q

>

O
N
RS
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