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Abstract

®

Check for
updates

Sparsentan (FILSPARI™) is an oral, dual endothelin angiotensin receptor antagonist that is being developed by Travere
Therapeutics for the treatment of immunoglobulin A (IgA) nephropathy and focal segmental glomerulosclerosis (FSGS).
In February 2023, sparsentan received accelerated approval in the USA for reducing proteinuria in adults with primary IgA
nephropathy who are at risk of rapid disease progression. This article summarizes the milestones in the development of

sparsentan leading to this first approval for IgA nephropathy.

Digital Features for this AdisInsight Report can be found at
https://doi.org/10.6084/m9.figshare.22313596

Sparsentan (FILSPARI™): Key Points

A dual endothelin angiotensin receptor antagonist is
being developed by Travere Therapeutics for the treat-
ment of IgA nephropathy and FSGS

Received its first approval on 17 February 2023 in the
USA under the Accelerated Approval pathway

Approved for reducing proteinuria in adults with primary
IgA nephropathy who are at risk of rapid disease pro-
gression

1 Introduction

Immunoglobulin A (IgA) nephropathy, also known as Berg-
er’s disease, is a rare but serious immune complex-mediated
glomerulonephritis, characterized by mesangial deposition
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of abnormally structured IgA and a variety of histopatho-
logic lesions [1-3]. The IgA deposition in the kidney causes
inflammation and glomerular injury, leading to leaking of
blood (haematuria) and protein (proteinuria) in the urine
[1-3]. IgA nephropathy is the most common type of primary
glomerulonephritis, with 30-40% of patients progressing to
kidney failure within 20-30 years of diagnosis [3].

Historically, the mainstay of treatment for IgA nephrop-
athy has been optimal supportive care, aimed at reducing
blood pressure and proteinuria, and minimising lifestyle risk
factors [4]. Immunosuppressive therapy with corticoster-
oids, with its own safety risks, may also have a place in the
management of this disease. There is clearly a high unmet
medical need for effective and well tolerated treatments for
patients with IgA nephropathy who are at high risk for pro-
gressive kidney function decline [4]. Clinical studies have
shown that dual inhibition of the renin-angiotensin-aldos-
terone system (RAAS) and endothelin-1 provided nephro-
protection and reduced proteinuria in patients with chronic
kidney disease [5].

Sparsentan (FILSPARI™) is a single, small-molecule,
oral, dual endothelin angiotensin receptor antagonist
(DEARA) that is being developed by Travere Therapeutics
(previously Retrophin) for the treatment of IgA nephropa-
thy and focal segmental glomerulosclerosis (FSGS). On 17
February 2023, sparsentan received accelerated approval in
the USA for reducing proteinuria in adults with primary IgA
nephropathy who are at risk of rapid disease progression,
generally a urine protein-to-creatinine ratio (UP/C) > 1.5 g/g
[6, 7]. It is the first and currently the only approved non-
immunosuppressive treatment for IgA nephropathy. The
approval was based on interim results from the ongoing
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p Phase | trials initiated (Feb 2007)

p» Orphan drug status for FSGS granted in the USA (Jan)

p» Orphan drug status for FSGS granted in the EU (Nov)

p» Orphan drug status for IgAN granted in the USA (Jan)
» Orphan drug status for IgAN granted in the EU (Feb)

p Preregistration in the USA for IgAN (Mar)

NDA accepted and Priority Review status
> granted in the USA for IgAN (May)

CMAA accepted for review in the EU for
» IgAN (Aug)

p US PDUFA goal date for IgAN (Nov)
Accelerated approval in the USA

for IgAN (Feb)
Phase |l (DUET; NCT01613118) Est. Feb 2026
Phase 1l (DUPLEX NCT03493685) Est. Feb 2026
M rsGs n 7S M Est. Jul 2026
M AN

Key milestones in the development of sparsentan. CMAA Conditional Marketing Authorization Application, est. estimated, FSGS focal segmen-
tal glomerulosclerosis, /gAN immunoglobulin A nephropathy, NDA New Drug Application, PDUFA Prescription Drug User Fee Act

phase III PROTECT trial (Sect. 2.3.1). The recommended
sparsentan dosage is initially 200 mg once daily for 14 days,
then increased to 400 mg once daily, as tolerated [7]. Dosage
adjustments/modifications are required for elevations in ami-
notransferase levels and when sparsentan is coadministered
with a strong CYP3A inhibitor. Because of the potential
increase in liver and embryo-foetal toxicity risks (Sect. 2.4),
sparsentan is available in the USA only through a Risk Eval-
uation and Mitigation Strategy (REMS) programme, called
FILSPARI REMS [7]. Sparsentan has been filed for approval
in the EU for the treatment of IgA nephropathy [8].

Sparsentan is in phase III development for FSGS. The
drug was also evaluated for hypertension in phase II trials
by Ligand Pharmaceuticals in 2011, but the clinical devel-
opment for this indication is discontinued. Sparsentan has
orphan drug designation for IgA nephropathy [9, 10] and
FSGS [11, 12] in the USA and EU.

1.1 Company Agreements

In September 2021, Vifor Pharma Group (now CSL Vifor)
acquired exclusive commercialization rights to sparsentan
in Europe, Australia and New Zealand from Travere Thera-
peutics in exchange for upfront, milestone and royalty pay-
ments [13].

In February 2012, Travere Therapeutics acquired rights
to a DEARA compound from Ligand Pharmaceuticals in
exchange for upfront, milestone and royalty payments [14].

In April 2006, Pharmacopeia (now Ligand Pharmaceuti-
cals) acquired exclusive worldwide rights to certain lead and
backup DEARA candidates from Bristol-Myers Squibb Com-
pany in exchange for milestone and royalty payments [15].
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2 Scientific Summary
2.1 Pharmacodynamics

Endothelin-1 and angiotensin II signalling pathways contrib-
ute to the progression of IgA nephropathy [16]. Sparsentan
simultaneously blocks these pathways by binding to endothelin
type A and angiotensin II type 1 receptors, with high affinity
(Ki 12.8 and 0.36 nM, respectively) and selectivity (> 500-fold
over endothelin type B and angiotensin II type 2 receptors) [7].

In a mouse model of IgA nephropathy, sparsentan was
similar to losartan in reducing blood pressure, but provided
a more rapid reduction in albuminuria and greater protec-
tion from glomerulosclerosis than losartan, which may be
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attributed to the dual mechanism of action of sparsentan
[17]. Sparsentan also showed nephroprotective effects in rat
[18] and mouse [19] models of FSGS.

2.2 Pharmacokinetics

The pharmacokinetics of sparsentan are best described by
a two-compartment model with first order absorption with
lag time, dose-dependent bioavailability and first order
elimination [20]. Following oral administration of single
200-1600 mg doses, sparsentan maximum plasma concen-
tration (C,,,,) and area under the plasma concentration-time
curve (AUC) increased in a less than dose-proportional man-
ner [7]. Sparsentan displays time-dependent pharmacokinet-
ics, potentially by inducing its own metabolism over time [7].

Following a single 400 mg oral dose, the median time
to C,.« Was = 3 h [7]. After multiple administrations of
400 mg once daily (recommended dosage), steady-state
plasma concentrations are reached within 7 days, with no
accumulation. At steady state with 400 mg once daily, geo-
metric mean values for sparsentan were: C,, 6.47 pg/mL,
AUC 63.6 pg-h/mL, apparent volume of distribution 61.4 L
and half-life 9.6 h. About 99% of sparsentan is bound to
plasma protein. The drug is predominantly metabolized
by CYP3A. The apparent clearance of sparsentan is 3.88
L/h after the initial 400 mg dose and 5.11 L/h at steady
state. In healthy subjects receiving a single radiolabelled
sparsentan dose of 400 mg, 80% of the administered dose
was recovered in faeces (9% unchanged) and 2% in urine
(negligible quantity unchanged). The majority (82%) of
the radioactivity was recovered within a 10-day sample
collection period [7].

When a single oral dose of sparsentan 800 mg was
administered with a high-fat and -calorie meal, sparsentan
C...x and AUC were increased by 22% and 108%, respec-
tively, although such a meal had no clinically significant
effect on the pharmacokinetics of a single 200 mg dose [7].
Sparsentan should be taken before the morning or evening
meal and the dosing pattern with respect to meals should be
maintained. Age (18-73 years), sex, race, mild to moder-
ate reduction in estimated glomerular filtration rate (eGFR;
30-89 mL/min/1.73 m?), or mild to moderate liver function
impairment (Child-Pugh class A or B) had no clinically sig-
nificant effect on sparsentan pharmacokinetics. The effects
of severe liver function impairment (Child-Pugh class C)
or eGFR < 30 mL/min/1.73 m? have not been studied [7].

In vitro, sparsentan is a substrate, inhibitor and inducer of
CYP3A, an inducer of CYP2B6, CYP2C9 and CYP2C19, a
substrate of p-glycoprotein and BCRP, and an inhibitor of p-gly-
coprotein, BCRP, OATP1B3 and OAT3 [7]. Coadministration of
sparsentan with angiotensin receptor blockers, endothelin recep-
tor antagonists or aliskiren (a renin inhibitor) is contraindicated
due to increased risks of hypotension, syncope, hyperkalaemia
and changes in kidney function. Clinically relevant drug interac-
tions may occur when sparsentan is coadministered with strong
CYP3A inhibitors, moderate CYP3A inhibitors, strong CYP3A
inducers, antacids, acid reducing agents, nonsteroidal anti-
inflammatory drugs (including selective cyclooxygenase inhibi-
tors), CYP2B6, CYP2C9 and CYP2C19 substrates, sensitive
p-glycoprotein and BCRP substrates, and agents that increase
serum potassium. Consult local prescribing information for spe-
cific recommendations [7]. There were no clinically relevant
drug-drug interactions when sparsentan is coadministered with
dapaglifiozin, a sodium-glucose co-transporter 2 inhibitor [21].

Features and properties of sparsentan

Alternative names
Class

DEARA; FILSPARI; PS-433540; RE-021

Anti-inflammatories; antihypertensives; isoxazoles; nerve growth factors; small molecules; spiro compounds;

sulfonamides; urologics; vascular disorder therapies

Mechanism of action
Route of administration Oral
Pharmacodynamics
Pharmacokinetics

Angiotensin II type 1 receptor antagonists; endothelin type A receptor antagonists

Shows nephroprotective effects in rodent models of IgA nephropathy and focal segmental glomerulosclerosis
Less than dose-proportional, time-dependent pharmacokinetics; time to peak plasma concentration = 3 h;

volume of distribution 61.4 L; apparent clearance 5.11 L/h; half-life 9.6 h

Most frequent adverse events

ATC codes
WHO ATC code GO04B-X (Other Urologicals)
EphMRA ATC code G4X (All Other Urological Products)

Chemical name

Peripheral oedema, hypotension (including orthostatic hypotension), dizziness, hyperkalaemia, anaemia

4'-((2-butyl-4-oxo-1,3-diazaspiro[4.4]non- 1-en-3-yl)methyl)-N-(4,5-dimethylisoxazol-3-yl)-

2'-(ethoxymethyl)-[1,1'-biphenyl]-2-sulfonamide
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2.3 Therapeutic Trials
2.3.1 IgA Nephropathy

Sparsentan was more effective than irbesartan in reduc-
ing proteinuria in adult patients with IgA nephropathy in
a randomized, double-blind, multinational phase III trial
(NCT03762850; PROTECT) [7, 22, 23]. Eligible patients
were aged > 18 years and had biopsy-proven IgA nephropa-
thy, eGFR > 30 mL/min/1.73 m? and total urine protein > 1.0
g/day despite receiving a stable maximally tolerated dose of
RAAS inhibitor at > 50% of maximum labelled dose [22, 23].
Exclusion criteria included other glomerulopathies and recent
treatment with systemic immunosuppressants [22, 23]. Strati-
fied by eGFR and urine protein excretion values, patients were
randomized to sparsentan (target dose 400 mg once daily) or
irbesartan (target dose 300 mg once daily) for 114 weeks,
followed by a sparsentan open-label extension period of 156
weeks [22]. At baseline, across the two treatment groups,
mean eGFR was 57.0 mL/min/1.73 m?, median UP/C based
on 24 h urine collection was 1.2 g/g and almost all patients
were receiving a RAAS inhibitor [22]. In an interim analysis
of the prespecified primary analysis set, mean percent change
from baseline in UP/C at week 36 (primary endpoint) was
significantly (p < 0.0001) higher in the sparsentan than in
the irbesartan group (- 49.8% vs — 15.1%) [6]. In a post hoc
sensitivity analysis (conducted at the request of the US FDA)
that included the first 281 randomized patients, the geometric
mean percent change from baseline in UP/C at week 36 was
—45% in the sparsentan group and — 15% in the irbesartan
group (ratio 0.65; 95% CI 0.55-0.77; p < 0.0001) [7].

2.3.2 Focal Segmental Glomerulosclerosis

Sparsentan was more effective than irbesartan in reducing pro-
teinuria in patients with FSGS in a randomized, double-blind,
multinational phase II trial NCT01613118; DUET) [24, 25].
Eligible patients were aged 8—75 years and had biopsy-proven

FSGS or an FSGS-associated mutation in genes encod-
ing podocyte proteins, UP/C > 1.0 g/g and eGFR > 30 ml/
min/1.73 m?. Chronic immunosuppressants were permitted
if doses remained stable for > 1 month before the trial [24].
After a 2-week washout period for RAAS inhibitors, patients
were randomized to sparsentan 200, 400 or 800 mg once daily,
or irbesartan 300 mg once daily for 8 weeks. Baseline demo-
graphic and disease characteristics were generally similar
between the sparsentan and irbesartan groups; mean eGFR
was 74.4 and 74.5 ml/min/1.73 m?, and median UP/C was
3.61 and 3.12 g/g, respectively. In the full analysis set, geo-
metric mean percent reduction from baseline in UP/C at week
8 (primary endpoint) was significantly (p = 0.006) greater
in the pooled (all doses combined) sparsentan group than in
the irbesartan group (— 44.8% vs — 18.5%; n = 73 and 36,
respectively). Similar results were seen for pooled sparsentan
400 and 800 mg groups versus irbesartan, although there was
no significant difference between individual sparsentan dose
groups versus irbesartan group. Significantly (p = 0.04) more
sparsentan (all doses combined) than irbesartan recipients
achieved FSGS partial remission end point (FPRE), defined as
UP/C < 1.5 g/g and a > 40% reduction in UP/C from baseline
to week 8 (28% vs 9%; n = 64 and 32, respectively) [24]. In
patients who continued sparsentan in an open-label extension
of DUET, sustained proteinuria reduction was seen over up
to 240 weeks [26].

Sparsentan showed promising interim efficacy in
patients with FSGS in a randomized, double-blind, mul-
tinational, phase III trial (NCT03493685; DUPLEX)
[27-29]. After a 2-week washout period, 371 patients
aged 8-75 years with primary FSGS were randomized to
sparsentan or irbesartan for 108 weeks, with final efficacy
assessment planned at week 112 [27]. The primary end-
point is the slope of eGFR from week 6 to week 108 [27].
In an unblinded interim analysis in the first & 190 patients
reaching 36 weeks of treatment, significantly (p = 0.0094)
more sparsentan than irbesartan recipients achieved FPRE
(42.0% vs 26.0%) [29].

Key clinical trials of sparsentan sponsored by Travere Therapeutics

Drug(s) Indication Phase

Sparsentan, irbesartan, IgA nephropathy 1
dapaglifiozin

Sparsentan, irbesartan FSGS I

Sparsentan, Irbesartan FSGS II

Sparsentan Proteinuric glomerular 11

diseases®

Status Location(s) Identifier

ANR Multinational NCTO03762850; EudraCT 2017-
004605-41; PROTECT

ANR Multinational NCT03493685; EudraCT 2016-
005141-23; DUPLEX

ANR Multinational NCTO01613118; EudraCT 2014-
002358-38; DUET

Recruiting ~ Multinational NCT05003986; EudraCT 2021-

000621-27; EPPIK

ANR active, not recruiting, FSGS focal segmental glomerulosclerosis, IgA immunoglobulin A

*FSGS, minimal change disease, IgA nephropathy, IgA vasculitis or Alport syndrome in paediatric patients
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2.4 Adverse Events

In the PROTECT trial in patients with IgA nephropathy,
the most common (incidence > 2%) adverse reactions with
sparsentan over up to 110 weeks of treatment included
peripheral oedema (14% vs 9% with irbesartan), hypotension
(including orthostatic hypotension) [14% vs 6%], dizziness
(13% vs 5%), hyperkalaemia (13% vs 10%), anaemia (5% vs
2%), acute kidney injury (4% vs 2%) and transaminase eleva-
tions (2.5% vs 2%) [7]. A decrease in haemoglobin (> 2 g/dL
from baseline and below the lower limit of normal), poten-
tially due to haemodilution, was seen in 11% of sparsentan
and 5% of irbesartan recipients. However, no patient discon-
tinued treatment because of anaemia or decreased haemo-
globin in the PROTECT trial [7].

During the 8-week double-blind treatment period in the
DUET trial in patients with FSGS, treatment-emergent
adverse events (TEAESs) occurred in 76.7% of sparsentan
and 72.2% of irbesartan recipients [24]. Drug-related TEAEs
occurred in 43.8% and 36.1% of patient in the respective
groups. The incidence of serious TEAEs (2.7% vs 2.8%)
and TEAEs leading to discontinuation of treatment (2.7%
vs 2.8%) were similar between the groups. The most com-
mon TEAEs with sparsentan (incidence > 8% and difference
> 4% vs irbesartan) include hypertension (16.4% vs 8.3%),
oedema (12.3% vs 2.8%), nausea (12.3% vs 8.3%, diarrhoea
(8.2% vs 2.8%) and vomiting (8.2% vs 2.8%). TEAEs that
were less common with sparsentan than with irbesartan
included nasal congestion (2.7% vs 11.1%), fatigue (4.1% vs
11.1%), muscle spasms (0% vs 5.6%), hyperkalaemia (1.4%
vs 5.6%) and upper respiratory tract infection (2.7% vs 5.6%)
[24]. No new or unexpected TEAEs were seen over up to
240 weeks of treatment with sparsentan [26].

The US prescribing information for sparsentan carries a
boxed warning about the risk of liver toxicity and embryo-foe-
tal toxicity [7]. Sparsentan antagonizes the endothelin recep-
tor. Endothelin receptor antagonists are associated with a risk
of elevated aminotransferases and liver toxicity/failure. This
potential risk with sparsentan should be managed by moni-
toring liver enzyme levels and dosage modifications. Based
on animal studies, sparsentan administered during pregnancy
may cause foetal harm; therefore, it is contraindicated during
pregnancy. Patients should be advised not to breastfeed during
sparsentan treatment. Other warnings and precautions pertain-
ing to the use of sparsentan include hypotension, acute kidney
injury, hyperkalaemia and fluid retention [7].

2.5 Ongoing Clinical Trials

The PROTECT trial in patients with IgA nephropathy, and
the DUET and DUPLEX trials in those with FSGS are still
ongoing. An open-label, single-arm, multinational phase II
trial (NCT05003986; EPPIK) is investigating the long-term

antiproteinuric efficacy, nephroprotective effects and safety of
sparsentan in paediatric patients with FSGS, minimal change
disease, IgA nephropathy, IgA vasculitis or Alport syndrome
[30].

The University of Leicester is conducting an open-label,
single-group, single-centre phase II trial (NCT04663204;
SPARTAN) to determine the nephroprotective potential of
sparsentan in patients with newly diagnosed IgA nephropa-
thy. The University of Edinburgh is conducting a rand-
omized, double-blind, active-controlled phase II trial to
assess the effect of sparsentan on vascular function in anti-
neutrophil cytoplasmic autoantibody-associated vasculitis
(NCT05630612; SPARVASC).

3 Current Status

Sparsentan received its first approval on 17 February 2023 in
the USA under the Accelerated Approval pathway to reduce
proteinuria in adults with primary IgA nephropathy who
are at risk of rapid disease progression, generally a UP/C
>1.5g/g[6].

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40265-023-01864-x.
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