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ARTICLE INTFO ABSTRACT

Objectives: To evaluate the efficacy and safety of izokibep, a small protein therapeutic designed
to inhibit interleukin-17A, in patients with active psoriatic arthritis (PsA) over 46 weeks.

Methods: This phase 2, multicentre, placebo-controlled study randomised adult patients with
active PsA 1:1:1 to izokibep 40 mg, izokibep 80 mg, or placebo every 2 weeks for 16 weeks; sub-
sequently, placebo-treated patients switched to izokibep 80 mg. The primary end point was
American College of Rheumatology criteria 50 (ACR50) at week 16 for izokibep 80 mg vs pla-
cebo. Additional efficacy end points and treatment-emergent adverse events were evaluated

through week 16 (placebo-controlled) and week 46.
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Results: Of 172 patients screened, 135 were randomised to izokibep 40 mg (n = 44), izokibep
80 mg (n = 47), or placebo (n = 44). ACR50 response rates were significantly higher for izoki-
bep 80 mg vs placebo at week 16 (52% vs 13%; 2-sided P = .0006) and week 12 (50% vs 6%;
P <.0001); lower rates were observed for izokibep 40 mg (48% and 43% for weeks 16 and 12,
respectively). Additional analyses of arthritis, psoriasis, enthesitis, dactylitis, and quality of life
outcomes supported the efficacy of izokibep at both doses. Response rates generally continued
to increase through week 46 with izokibep 80 mg. Treatment-emergent adverse event rates
were generally similar across treatment groups except for injection site reactions.

Conclusions: Izokibep resulted in significant and clinically meaningful improvements over pla-
cebo across multiple disease domains, and the originally randomised 80-mg dose showed contin-
ued improvements to week 46. There were no unexpected safety risks identified. Izokibep’s
small size and high potency have the potential for further improved disease control, justifying
additional investigation of higher doses.

WHAT IS ALREADY KNOWN ON THIS TOPIC

* Inhibition of interleukin (IL)-17 reduces symptoms, preserves
function and improves quality of life in many patients with pso-
riasis and psoriatic arthritis (PsA). IL-17 inhibitors in clinical
use for PsA are monoclonal antibodies of approximately
150 kDa in size and demonstrate efficacy in responsive patients
following a variable time of exposure (~6 months).

WHAT THIS STUDY ADDS

* This randomised, double-blind, phase 2 study is the first evalu-
ation of izokibep, a small protein therapeutic designed to
inhibit IL-17A, in patients with PsA. Izokibep’s unique proper-
ties, including its small size (18.6 kDa), high affinity for IL-17A
(equilibrium dissociation constant [Kp] 0.3 pM), and albumin-
binding domain, may provide an advantage over antibodies in
penetrating inflamed tissues to improve levels of efficacy.
Subcutaneous izokibep every other week resulted in significant
improvements in PsA disease activity in adults with active PsA
compared with placebo over 16 weeks of treatment, with con-
tinued increase in the frequency of improvement to week 46,
while being generally well tolerated.

Rates of enthesitis resolution at 16 weeks were particularly
high for a manifestation that is historically difficult to treat.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR
POLICY

* The findings support the continued development of izokibep as
a novel therapeutic agent for PsA. Higher doses are being
explored in a clinical study to assess whether greater levels of
disease control might be possible.

INTRODUCTION

Psoriatic arthritis (PsA) is a chronic, systemic, immune-medi-
ated, inflammatory disease characterised by multidomain mani-
festations, including peripheral arthritis, psoriasis (PsO),
enthesitis, spine involvement, dactylitis, and nail disease, with
PsA increasing in prevalence with PsO duration [1,2]. PsA is
associated with other comorbidities and an increased risk of
mortality due to cardiovascular events [3,4]. PsA appears to be
driven by T-cell activation associated with the secretion of
proinflammatory cytokines such as interleukin (IL)-17, tumour
necrosis factor (TNF) and IL-23 [5]. IL-17A is a critical effector
cytokine in PsA that regulates multiple cellular targets within
the skin and musculoskeletal tissue by promoting inflammation,
coagulation, and structural damage to the osseous, cartilagi-
nous, and entheseal elements of the joint, which can lead to
pain and disability [6—8]. Agents that target proinflammatory
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cytokines have greatly improved the treatment landscape for
PsA, but <50% of patients achieve a >50% improvement from
baseline based on American College of Rheumatology (ACR) cri-
teria (ACR50) response at 6 months [9—13]; additionally, remis-
sion rates are low and treatment discontinuations are common
and typically result from inadequate response or intolerance
[14—18]. Enthesitis, dactylitis, and nail disease resolution
remain key areas of unmet need [15,19,20].

Izokibep is a small protein therapeutic designed to inhibit IL-
17A with high affinity (equilibrium dissociation constant [Kp]
0.3 pM) [21]. Izokibep’s small size (18.6 kDa) has the potential
to enhance access to inflamed tissues and may overcome limita-
tions associated with the larger monoclonal antibodies of
approximately 150 kDa in size, including poor tissue distribu-
tion [21]. Further, izokibep possesses an albumin-binding
domain, which increases its half-life [21]. The simultaneous
binding of izokibep to both subunits of IL-17A enhances its
inhibitory capacity when compared with the monomeric precur-
sor or other IL-17A—directed therapies [21]. Previous studies in
PsO, including a phase 2 dose-ranging study (NCT03591887)
evaluating izokibep at doses up to 160 mg every 2 weeks (Q2W)
for 24 weeks (followed by every 4 or 8 weeks), have established
that izokibep was efficacious and well tolerated for up to 3 years
[22]. The aim of this study was to evaluate the efficacy and
safety of izokibep vs placebo in adults with active PsA.

METHODS

Study design

This phase 2, multicentre, randomised, double-blind, pla-
cebo-controlled, parallel-group study at 28 European clinical
sites (Austria, Belgium, Czech Republic, Germany, Hungary,
Poland, and Spain) (Supplementary Table S1) recruited adult
patients with active PsA. The study was conducted in accor-
dance with the tenets of the Declaration of Helsinki and the
International Conference on Harmonisation Guidance for Good
Clinical Practice. Ethics approval was obtained from national
and site-specific independent ethics committees at participating
sites, and all patients provided written consent. This study was
registered with EudraCT (number 2019-003405-94) prior to
enrolment of the first patient and subsequently registered with
ClinicalTrials.gov (NCT04713072).

The study included a screening period of up to 4 weeks, a 16-
week, placebo-controlled, double-blind treatment period, a sub-
sequent 28-week treatment period in which patients in the pla-
cebo arm were switched to active treatment (izokibep 80 mg
Q2W) and an end of treatment visit scheduled 2 weeks after the



last dosing (week 46) (Supplementary Fig S1); blinding with
respect to doses was maintained during the entire 46-week study
period. An interactive web response system, overseen by an
unblinded team member, was used for randomisation of eligible
patients to treatment at baseline, using 1:1:1 randomisation to 1
of the 3 parallel treatment groups: izokibep 40 mg, izokibep
80 mg, and placebo, stratified by concomitant conventional syn-
thetic disease-modifying antirheumatic drug (csDMARD) use
(yes/no), previous TNF inhibitor (TNFi) exposure (yes/no), and
country. As the injectable volumes differed (izokibep 40 mg,
0.5 mL; izokibep 80 mg, 1.0 mL; placebo, 1.0 mL of 0.9% saline
solution in a single-use vial), doses were prepared and injected by
an independent, unblinded, authorised member of the site team
to maintain the blinding of study patients, the site personnel car-
ing for the patient and the sponsor. Unblinding was allowed only
in case of a medical emergency to treat a patient’s adverse event
(AE) and done in consultation with the medical monitor.

Izokibep and placebo were administered as subcutaneous
injections at clinical study sites at baseline and subsequently
Q2W. Safety was assessed at every study visit. Efficacy outcomes
were assessed at baseline and every 4 weeks (Q4W), with addi-
tional assessments at weeks 2, 18, and 46 (end of treatment
visit).

There were 2 major amendments to the initial protocol.
Amendment 1 allowed patients to continue treatment Q2W after
week 16 instead of switching to treatment Q4W as originally
planned. Amendment 2 established premature termination of
treatment following the completion of all patients through the
16-week placebo-controlled period and was undertaken to allow
acceleration of further dose-ranging studies with izokibep in
PsA.

Patients aged 18 to 75 years with inflammatory musculoskel-
etal disease (joint, spine, or entheseal) who met the Classifica-
tion Criteria for Psoriatic Arthritis (presence of >3 points from
the 5 categories [23] at any time point in medical history), had
active PsA (>3 tender joints [of 68; TJC68] and >3 swollen
joints [of 66; SJC66]), and had an insufficient response to non-
steroidal anti-inflammatory drugs (NSAIDs), csDMARDs, or
TNFis were enrolled. Patients were required to have a history of,
or current, plaque PsO. Patients with a history of, or current, rel-
evant immune-mediated diseases other than PsO or PsA (includ-
ing uncontrolled inflammatory bowel disease [IBD]) and those
having previous exposure to any IL-17/IL-17 receptor inhibitors
were excluded. Full inclusion and exclusion criteria are provided
in the Supplementary Methods. During the study, patients were
allowed to continue stable use of 1 csDMARD and oral glucocor-
ticoid (up to 7.5 mg of prednisolone equivalent) and use of
NSAIDs as needed. Other systemic PsA or any PsO therapies,
except for topical mild glucocorticoids in selected areas, were
not allowed.

The primary end point was the percentage of patients achiev-
ing an ACR50 response at week 16 vs placebo. Other ranked end
points in hierarchical order were ACR50 response at week 12,
followed by a >20% improvement (ACR20) and a >70%
improvement (ACR70) in ACR criteria at week 16, ACR20 and
ACR70 at week 12, and minimal disease activity (MDA)
responses at weeks 16 and 12. The izokibep 80-mg dose vs pla-
cebo was evaluated for the above-mentioned end points before
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the izokibep 40-mg dose vs placebo, and then the izokibep 80-
and 40-mg doses vs placebo were evaluated at week 8.

Additional efficacy end points measured included tender and
swollen joint counts based on 68 and 66 joints, respectively, Pso-
riasis Area and Severity Index (PASI) score and >75%/>90%/
100% reduction from baseline in PASI (PASI75/90/100)
response rates in patients with >3% body surface area (BSA)
involvement at baseline, Nail Psoriasis Severity Index for a tar-
get nail (specified at baseline), patient’s pain assessment (100-
mm visual analogue score [VAS]), patient’s global assessment
(VAS), physician’s global assessment (VAS), Disease Activity
Score in 28 joints (DAS28) using C-reactive protein (CRP), Dis-
ease Activity in Psoriatic Arthritis (DAPSA), Health Assessment
Questionnaire Disability Index (HAQ-DI) score and percentage
of patients with a >0.35-unit improvement from baseline, Psori-
atic Arthritis Impact of Disease based on 9 numerical rating
scales (PsAID-9) score and percentage of patients with a >3-unit
improvement from baseline, enthesitis indices including the
Leeds Enthesitis Index (LEI) and the Spondyloarthritis Research
Consortium of Canada (SPARCC) Enthesitis Index, and Leed’s
Dactylitis Index-Basic (LDI-B) [24,25]. Safety outcomes included
treatment-emergent AE (TEAEs), treatment-emergent serious AE
(SAEs), TEAEs leading to withdrawals, AEs of special interest
(Candida sp. infection, IBD, staphylococcal skin infection, and
moderate or severe injection site reactions) and TEAEs based on
clinically relevant abnormal laboratory results. TEAEs were
coded by the Medical Dictionary of Regulatory Activities (ver-
sion 22.1) and defined as any AE occurring or worsening on or
after the first dose of the study drug up to week 46 or patient dis-
continuation.

A sample size of 129 patients was calculated to provide 80%
power of the primary end point assuming an estimated 35%
ACR50 response rate at week 16 in the izokibep 80-mg group
and a 10% placebo response rate, as informed by previous ixeki-
zumab PsA studies [26,27] and estimating a dropout rate of 5%
before 16 weeks. Efficacy analyses were conducted on the full-
analysis set (FAS), which included all randomised patients with
at least 1 documented dose of study drug and at least 1 postbase-
line ACR efficacy assessment and used a 1-sided Z-test with
pooled variance at a significance level of 2.5%. Corresponding
2-sided P values are reported for ease of interpretability. Sum-
maries of demographics, baseline disease characteristics, and
efficacy analyses are presented for the FAS. The safety-evaluable
population included all randomised patients with at least 1
documented dose of study drug.

Primary and secondary end points were tested hierarchically.
If an end point did not meet statistical significance, subsequent
tests of ranked end points were nonconfirmatory with nominal P
values. The analysis for the 16-week primary end point was
comparison of ACR50 response rates between the 80-mg group
and placebo, followed by a comparison between these groups at
week 12, tested sequentially in a logistic generalised estimating
equation regression model with previous TNFi exposure, con-
comitant csDMARD use, country, treatment, visit (weeks 8, 12,
and 16; week 4 was omitted due to convergence issues with the
model) and treatment by visit interaction as fixed adjustment
factors. Patients were considered nonresponders for binary end
points if they did not meet clinical response criteria or had miss-
ing clinical response data at the respective time point. For
primary and secondary end points during the 16-week
placebo-controlled period, missing data were imputed using
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N_,172 Excluded at screening*
v n=37
Randomised
N=135
v , 11
Placebo Izokibep 40 mg 1zokibep 80 mg
n=44 n=44 n=47
Discontinued treatment Discontinued treatment Discontinued treatment
+ Lack of efficacy (n=1) « Adverse event (n=2) « Withdrawal (n=1)

Completed to week 16, switched
to izokibep 80 mg

n=43

Discontinued treatment
« Adverse event (n=1)
« Withdrawal (n=1)

« Other reason (n=1)

v

Data at week 461+
n=21

y

Completed to week 16
n=42

Discontinued treatment
= Adverse event (n=1)
« Withdrawal (n=1)

v

Data at week 461+
n=17

A

Completed to week 16
n=46

Discontinued treatment
« Adverse event (n=1)

v

Data at week 461+
n=21

Figure 1. Study profile. *Includes n = 11 (30%) due to positive rheumatoid factor or positive anti-CCP antibody and n = 6 (16%) due to positive
tuberculosis test. "The study was amended and terminated due to the sponsor’s decision to continue exploring the effective dose range in the next
phase 2b/3 study; as a result, 17 patients in the placebo/izokibep 80-mg group, 21 patients in the izokibep 40-mg group and 20 patients in the izoki-
bep 80-mg group did not reach the week 46 visit. *Two patients in the placebo/izokibep 80-mg group, 2 patients in the izokibep 40-mg group, and 4
patients in the izokibep 80-mg group had visits outside of the predefined week 46 window (day 322 + 6) and were not included in the week 46 analy-

sis. CCP, cyclic citrullinated peptide.

nonresponder imputation (NRI). Other end points that were not
part of the primary and secondary analyses set are presented as
observed data. Due to the change in the design subsequent to all
patients completing the 16-week placebo-controlled period, all
analyses beyond week 16 are presented as observed data, as NRI
was no longer an appropriate form of analysis given that the
majority of discontinuations were due to the sponsor’s decision
to terminate the study and not related to patients’ choice to dis-
continue (Fig 1).

RESULTS
Patient characteristics

From August 4, 2020, to June 9, 2021, 172 patients were
screened for the study and 135 patients (62 [46%] male; 73
[54%] female) were randomised to izokibep 40 mg Q2W
(n = 44), izokibep 80 mg Q2W (n = 47) or placebo (n = 44)
(Fig 1). All randomised patients received at least 1 dose of study
drug and had at least 1 ACR data point and safety information;
thus, the FAS and safety set were identical.

Baseline characteristics were comparable between treatment
groups with a mean (SD) age of 48.5 (12.0) years and a mean
(SD) PsA duration of 7.1 (7.8) years (Table 1). In the overall
patient population, evaluation of baseline disease activity
showed a mean (SD) of 9.9 (6.6) swollen and 16.7 (10.4) tender
joints, 98% of patients had plaque PsO, 77% had enthesitis per
SPARCC Enthesitis Index (>0, 18 evaluated sites [0—16 scale]),
32% had enthesitis per LEI (>0, 6 evaluated sites [0—6 scale]),
and 19% had dactylitis. Discontinuation rates were low (4
patients during the first 16 weeks) (Fig 1) and similar between
treatment groups. The overall mean compliance as judged by
the clinician based on visit attendance was 98% during the first
16 weeks and similar across the treatment groups.

Efficacy outcomes for the 16-week placebo-controlled period

ACR50 response rates as determined by the logistic regres-
sion model at week 16 were 52% (95% CI: 32%, 71%) for izoki-
bep 80 mg vs 13% for placebo (95% CL 6%, 28%; 2-sided
P =.0006) and 50% (95% CI: 30%, 69%) vs 6% (95% CL: 2%,
17%; P < .0001) at week 12, respectively (Table 2; Fig 2). The
end point of ACR20 response rates for izokibep 80 mg vs placebo
at week 16 was also achieved (75% vs 26%; P < .0001), but the
subsequent hierarchical end point, ACR70 response rates for izo-
kibep 80 mg vs placebo at week 16 (20% vs 5%; P = .0678), was
not met (Table 2, Fig 2).

In subsequent analyses, izokibep 40 mg resulted in higher
ACR20/50/70 response rates than placebo at weeks 8, 12, and
16 (Table 2, Fig 2). Higher rates of MDA were achieved with izo-
kibep 80 mg (39%) or 40 mg (42%) at week 16 vs placebo (5%)
(Table 2, Fig 2). For both doses, increases in ACR20 responses
were evident at the earliest clinical visit (2 weeks) (Fig 2).

In analyses of additional key efficacy outcomes, the 80-mg
dose led to lower disease activity scores vs the 40-mg dose as
measured by TJC68, SJC66, DAPSA, DAS28-CRP, and physi-
cian’s global assessment (Table 3). For DAPSA, low disease
activity (<14) was reached in 21% and 23% of patients treated
with izokibep 80 and 40 mg, respectively, at week 4 and
improved to 45% and 43% at week 16 (Supplementary Fig S2).

In analyses assessing additional PsA domains, izokibep was
associated with higher rates of PASI75/90/100 response in
patients with BSA >3% at baseline vs placebo at week 16
(Table 3, Fig 3, Supplementary Fig S3). Of patients treated with
izokibep 80 and 40 mg, 37% and 39%, respectively, achieved
PASI100 at week 16 vs 5% for placebo. Domains assessing izoki-
bep 80 and 40 mg on nails, dactylitis, and enthesitis showed
large improvements for patients treated with izokibep relative
to placebo during the 16-week study period (Table 3, Supple-
mentary Table S2). Higher rates of LEI resolution at 16 weeks
were observed for the izokibep 80-mg group (15/17 [88%])
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Table 1
Baseline characteristics of randomised patients
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Izokibep
Characteristic Placebo (n = 44) 40mgQ2W (n =44) 80mgQ2W (n = 47)  All patients (N = 135)
Age (y) 47.6 (12.6) 47.6 (12.5) 50.1 (10.9) 48.5(12.0)
Sex, n (%)

Male 22 (50) 21 (48) 19 (40) 62 (46)

Female 22 (50) 23 (52) 28 (60) 73 (54)
Race: White® 44 (100) 44 (100) 47 (100) 135 (100)
Ethnicity,” n (%)

Hispanic or Latino 0 1) 102 2(1)

Not Hispanic or Latino 44 (100) 43 (98) 46 (98) 133(99)
BMI (kg/m?) 28.2 (4.7) 30.2 (5.2) 28.5 (4.5) 29.0 (4.8)
PsA duration (y) 7.8(9.2) 7.3(7.9) 6.4 (6.2) 7.1(7.8)
Previous anti-TNF exposure, n (%) 4(9) 5(11) 8(17) 17 (13)
Concomitant csDMARD use, n (%) 35 (80) 35 (80) 38 (81) 108 (80)
Concomitant methotrexate use, n (%) 25 (57) 31 (70) 32(68) 88 (65)
Plaque PsO duration (y) 18.5(14.6) 16.7 (12.0) 18.8 (14.5) 18.0(13.7)
Plaque PsO, n (%) 44 (100) 42 (95) 46 (98) 132 (98)
Nail PsO, n (%) 34 (77) 34 (77) 36 (77) 104 (77)
TJC68 16.4 (11.3) 16.7 (10.3) 17.0 (9.7) 16.7 (10.4)
SJC66 9.2(6.4) 10.1 (7.0) 10.4 (6.4) 9.9 (6.6)
DAPSA score 47.1 (25.1) 47.1 (20.6) 46.3 (21.1) 46.8 (22.2)
DAS28-CRP 4.5(0.9) 4.5(1.0) 45(1.1)° 4.5(1.0)
Physician’s global assessment VAS (mm) 64.1 (15.6) 61.4(14.8) 64.0 (18.0) 63.2(16.2)
CRP (mg/L) 9.3(12.1) 8.3(8.0) 6.0(7.7) 7.8(9.5)
SPARCC Enthesitis Index score

SPARCC >0, n (%) 33(75) 34 (77) 37 (79) 104 (77)

Mean value in patients with SPARCC >0 3.6 (3.3) 3.4(2.6) 3.2(2.5) 3.4(2.8)
LEI

LEI >0, n (%) 10 (23) 16 (36) 17 (36) 43 (32)

Mean value in patients with LEI >0 1.5(0.5) 1.7 (0.5) 1.4 (0.5) 1.5(0.5)
LDI-B

LDI-B >0, n (%) 11 (25) 9(20) 6(13) 26 (19)

Mean value of LDI-B in patients with baseline dactylitis ~ 22.1 (16.3) 18.6 (12.7) 29.5(13.1) 22.6 (14.5)
PASI

Patients with >3% of BSA-PsO, n (%) 23 (52) 23 (52) 28 (60) 74 (55)

PASI (in patients with >3% of BSA-PsO) 11.1(7.0) 10.2 (6.8) 8.1 (4.9) 9.7 (6.3)
BSA affected by PsO (%) 8.7 (11.0) 8.0(11.7) 8.5(10.1) 8.4 (10.9)
NAPSI score (target nail)® 3721 3.5024 3.7 (2.5) 3.7 (2.3)
DLQI total sum score 8.4 (7.5) 7.9(7.0) 9.3(6.7) 8.5(7.1)
PsAID-9 5.71.7) 5.8(2.1) 6.0 (1.6) 5.9(1.8)
HAQ-DI score 1.2(0.6) 1.2(0.6) 1.3(0.5) 1.3(0.6)
Pain VAS (mm) 62.3 (18.9) 61.5(20.4) 64.4 (20.3) 62.8 (19.8)
Patient’s global assessment VAS (mm) 59.9 (19.7) 58.5(21.4) 62.2(20.1) 60.2 (20.3)
Itch NRS (average) 4.4 (2.4) 4.2 (2.9) 4.8 (2.4) 4.5 (2.6)

BMI, body mass index; BSA, body surface area; CRP, C-reactive protein; csDMARD, conventional synthetic disease-modifying antirheumatic drug; DAPSA,
Disease Activity in Psoriatic Arthritis; DAS28-CRP, Disease Activity Score in 28 joints using C-reactive protein; DLQI, Dermatology Life Quality Index (from
0 = no impact to 30 = extreme impact on quality of life); HAQ-DI, Health Assessment Questionnaire Disability Index (from 0 = without any difficulty to
3 = unable to do); LDI-B, Leeds Dactylitis Index-Basic; LEI, Leeds Enthesitis Index; NAPSI, Nail Psoriasis Severity Index; NRS, numerical rating scale (from
0 = none to 10 = worst imaginable); PASI, Psoriasis Area and Severity Index; PsA, psoriatic arthritis; PSAID-9, Psoriatic Arthritis Impact of Disease based
on 9 numerical rating scales; PsO, psoriasis; Q2W, once every 2 weeks; SJC66, swollen joint count based on 66 joints; SPARCC, Spondyloarthritis Research
Consortium of Canada; TJC68, tender joint count based on 68 joints; TNF, tumour necrosis factor; VAS, visual analogue scale (from 0 = none/very well to

100 = worst imaginable/very poor).

Data are mean (SD) unless otherwise specified.
2 Asreported by the patient.
> Evaluable n = 46.

¢ Evaluable n = 35 in each treatment group (total N = 105).

compared with the izokibep 40-mg group (10/15 [67%]) and
placebo (1/9 [11%]) in patients with LEI >0 at baseline, and
these findings were consistent with improvements in the
SPARCC Enthesitis Index (Table 3, Fig 3). Marked mean reduc-
tions were observed in LDI-B scores at week 16 in patients with
baseline dactylitis (Table 3).

Across patient-reported outcomes, patient-reported pain,
patient-reported itch, HAQ-DI and the PsAID-9 questionnaire
showed clinically important dose-dependent improvements at
week 16 vs placebo (Table 3). Izokibep 80 mg achieved statisti-
cally significant improvements over placebo for all 9 PsAID-9
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domains at week 16 (Fig 4); for all domains, greater improve-
ments were observed for izokibep 80 vs 40 mg except for ‘skin
problems,” which showed similar levels of change.

Efficacy outcomes weeks 16 to 46

The study was terminated once the last enrolled patient
passed the 16-week primary time point, although many patients
already had visits beyond 16 weeks. Patient numbers were bal-
anced across treatment groups and not related to dose assign-
ment, as expected considering study closure was administrative
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Figure 2. Percentages of patients achieving (A) ACR20, (B) ACR50, (C) ACR70,

and (D) MDA from week 0 to week 46. NRI until week 16; logistic

regression model with fixed factors (pooled) at weeks 8 to 16; observed data after week 16. *Significance within the hierarchical test chain.
"Significance in descriptive test results in analyses of modelled NRI data for izokibep vs PBO during the PBO-controlled period. *"Two-sided P <.05.
*#/T"Two-sided P < .001. ACR20/50/70, >20%/>50%/>70% improvement from baseline based on American College of Rheumatology criteria;
MDA, minimal disease activity; NRI, nonresponder imputation; PBO, placebo; Q2W, every 2 weeks.

Table 2
Primary and secondary efficacy outcomes

Hierarchical rank

Placebo (N = 44)

Izokibep 40 mg (N = 44)

Izokibep 80 mg (N = 47)

(placebo vs Modelled NRIrate Modelled NRIrate Two-sided P vs Modelled NRIrate Two-sided P vs

Outcome izokibep 80 mg)*  (95% CI) (%) (95% CI) (%) placebo (95% CI) (%) placebo
Primary outcomes

ACR50, week 16 1 13 (6,28) 48 (29, 68) .0014 52(32,71) .0006

ACR50, week 12 6(2,17) 43 (25, 62) .0002 50 (30, 69) <.0001
Secondary outcomes

ACR20, week 16 3 26 (14, 44) 60 (40, 77) .0028 75 (57, 88) <.0001

ACR70, week 16 4 5(1,18) 32(17,53) .0101 20 (8, 43) .0678
Additional secondary outcomes

ACR20, week 12 NA 36 (20, 55) 65 (46, 80) .0086 82 (67,91) <.0001

ACR70, week 12 NA 5(1,18) 27 (13, 46) .0176 18 (7, 36) .0831

MDA, week 16 NA 5(1,20) 42 (24, 62) .0020 39 (22,59) .0032

MDA, week 12 NA 3(0,17) 23 (11, 41) .0285 20 (9, 38) .0434

ACR50, week 8 NA 4(1,16) 31(17,50) .0039 40 (21, 62) .0012

ACR20, week 8 NA 33(18,52) 60 (40, 77) .0179 69 (50, 83) .0015

ACR70, week 8 NA 2(0,15) 24 (11, 43) .0243 7(2,21) .3186

MDA, week 8 NA 3(0,17) 28 (15, 47) .0143 22 (11, 40) .0316

ACR20/50/70, >20%/>50%/>70% improvement from baseline based on American College of Rheumatology criteria; MDA, minimal disease activity; NA, not

applicable; NRI, nonresponder imputation.

Modelled response rates using NRI for primary and secondary outcomes are shown in hierarchical order. Two-sided P values <.05 were considered statistically

significant and are shown in bold.

@ The fourth-ranked outcome failed to be statistically significant (2-sided P value >.05), so a formal statistical analysis could not be performed on subsequent
ranked outcomes and additional statistical analyses were descriptive only, including all comparisons of izokibep 40 mg and placebo.
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Table 3
Key efficacy end points at week 16 (observed data)

Ann Rheum Dis 84 (2025) 979—991

Placebo (N = 44)

Izokibep 40 mg (N = 44)

Izokibep 80 mg (N = 47)

Percent or mean (SD) Percent or mean (SD) Two-sided P

Percent or mean (SD) Two-sided P

Outcome [n/N or n] [n/N or n] vs placebo” [n/N or n] vs placebo”
TJC68 10.7 (9.1) [43] 7.1(7.7) [42] <.0001 5.6 (6.8) [46] <.0001
SJC66 5.0 (5.7) [43] 2.4 (3.7) [42] <.0001 1.7 (2.7) [46] <.0001
SPARCC Enthesitis Index
Mean value in patients 2.8 (2.6) [32] 1.2(1.7) [33] <.0001 1.2 (2.0) [36] <.0001
with SPARCC >0 at
baseline”
SPARCC = O for patients 19 [6/32] 45[15/33] .0344 56 [20/36] .0028
with SPARCC >0 at
baseline”
LEIL
Mean value in patients 1.3(0.7) [9] 0.5 (0.7) [15] .0191 0.2 (0.7) [17] .0006
with LEI >0 at baseline®
LEI = O for patients with 11 [1/9] 67 [10/15] .0143 88[15/17] .0001
LEI >0 at baseline®
LDI-B
Mean score in patients 17.6 (15.9) [10] 2.0 (4.0) [9] <.0001 4.4 (8.1) [6] <.0001
with LDI-B >0 at
baseline
LDI-B = 0 in patients with 30 [3/10] 78 [7/9] Not calculated 67 [4/6] Not calculated
LDI-B >0 at baseline®
PASI in patients with >3% BSA at baseline
PASI75 14 [3/22] 83[19/23] <.0001 85 [23/27] <.0001
PASI90 14 [3/22] 57 [13/23] .0009 48[13/27] .0022
PASI100 5[1/22] 39[9/23] .0029 37 [10/27] .0013
NAPSI score (target nail) 2.7 (2.1) [36] 1.2(1.4) [33] <.0001 1.8 (2.2) [36] .0028
Patient-reported outcomes®
PsAID-9 (0—10) 4.79 (2.06) [43] 3.63 (2.50) [42] .0022 3.42 (2.35) [46] <.0001
PSAID-9 >3-unit 12 [5/43] 31[13/42] .0418 41 [19/46] .0017
improvement®
HAQ-DI (0-3) 1.08 (0.59) [43] 0.84 (0.70) [42] .0166 0.86 (0.67) [46] .0001
HAQ-DI >0.35-unit 26 [11/43] 43 [18/42] Not calculated 54 [25/46] Not calculated
improvement®
Patient’s global assess- 49.6 (22.7) [43] 35.0 (27.8) [42] .0030 34.3 (26.4) [46] .0001
ment (0—100)
Patient’s pain assessment  51.3 (24.5) [43] 35.3(27.6) [42] .0007 33.4 (26.0) [46] <.0001
(0—100)
Average itch NRS (0—10) 3.7 (2.9) [43] 2.3(2.5) [42] .0053 2.7 (2.1) [46] .0008
Composite and global scores
DAPSA composite score  34.1 (19.0) [43] 22.3(16.3) [42] <.0001 17.7 (12.0) [44] <.0001
DAS28-CRP 3.87 (1.06) [43] 2.93 (1.15) [42] <.0001 2.85 (0.90) [44] <.0001
Physician’s global assess-  44.8 (23.4) [43] 20.3 (17.4) [42] <.0001 16.5 (14.3) [46] <.0001

ment (0—100)

BSA, body surface area; DAPSA, Disease Activity in Psoriatic Arthritis; DAS28-CRP, Disease Activity Score in 28 joints using C-
reactive protein; HAQ-DI, Health Assessment Questionnaire Disability Index; LDI-B, Leeds Dactylitis Index-Basic; LEI, Leeds Enthe-
sitis Index; NAPSI, Nail Psoriasis Severity Index; NRS, numeric rating scale; PASI, Psoriasis Area and Severity Index; PASI75/90/
100, >75%/>90%/100% reduction from baseline in PASI; PSAID-9, Psoriatic Arthritis Impact of Disease based on 9 numerical rat-
ing scales; SJC66, swollen joint count based on 66 joints; SPARCC, Spondyloarthritis Research Consortium of Canada; TJC68, ten-
der joint count based on 68 joints.
Results for additional efficacy end points during the placebo-controlled period are presented in Supplementary Table S2.

@ Two-sided P values of <.05 were considered statistically significant.

® The subpopulation with enthesitis at baseline was not prespecified in the study protocol. Two-sided P values for enthesitis res-

olution analyses (LEI and SPARCC) were determined by Fisher exact test of observed data in post hoc analyses.

¢ Dactylitis resolution in the subpopulation with dactylitis at baseline was not prespecified in the study protocol.
4 Lower scores are better for all patient-reported outcomes.

¢ The analysis was not prespecified in the study protocol.

and not related to patients’ choice. Of the original 135 patients
randomised, 59 (44%) had available week 46 data (Fig 1).
Among patients who started on izokibep 80 mg, rates of
response generally increased to week 46, with 81% attaining an
ACRS50 response, 52% attaining ACR70, 71% attaining PASI100,
and 89% attaining LEI complete resolution (Figs 2 and 3). In
patients initially randomised to the 80-mg group, improvements
over time were generally seen in all outcome measures,
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including ACR20/50/70 and MDA scores (Fig 2), PASI75/90/
100 (Fig 3, Supplementary Fig S3), and composite disease activ-
ity scores (DAPSA, DAS28-CRP) (Supplementary Table S3).
Responses were typically higher for izokibep 80 vs 40 mg for
clinical and patient-reported outcomes (Figs 2—4, Supplemen-
tary Table S3). Patients who switched from placebo to izokibep
80-mg Q2W therapy showed responses mirroring the continuous
80-mg Q2W group by approximately week 24 (Figs 2 and 3) and
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Figure 3.

Percentages of patients achieving (A) PASI75, (B) PASI100, (C) LEI = O in patients with LEI >0 at baseline and (D) SPARCC = 0 in patients

with SPARCC >0 at baseline from week 0 to 46. Data shown are observed data. PASI analyses were conducted in patients with >3% BSA at baseline.
*Statistically significant differences for izokibep vs PBO during the PBO-controlled period. P values (2-sided) for PASI values were determined based
on modelled observed data. P values (2-sided) for enthesitis resolution analyses (LEI and SPARCC) were determined by Fisher exact test of observed
data in post hoc analyses. *Descriptive P < .05. **Descriptive P < .001. BSA, body surface area; LEI, Leeds Enthesitis Index; PASI, Psoriasis Area and
Severity Index; PASI75/100, >75%/100% reduction from baseline in PASI; PBO, placebo; Q2W, every 2 weeks; SPARCC, Spondyloarthritis Research

Consortium of Canada.
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at all time points beyond (Supplementary Table S3). Those origi-
nally randomised to izokibep 40 mg typically maintained
responses between weeks 16 and 46 (Figs 2 and 3).

SPARCC enthesitis outcomes also showed continued
improvements with week 46 resolution rates for the original 80-
mg dose (72%) and 40-mg dose (77%), paralleling the LEI reso-
lution rates (Fig 3). At week 46, all 7 patients with LDI-B of >0
at baseline achieved dactylitis resolution (Supplementary Table
S3). The mean values of all PsAID-9 subdomains continued to
improve further from week 16 to 46, with responses for the 80-
mg dose groups exceeding those in the 40-mg group (Fig 4).

Safety

By week 16, 26 (55%) and 29 (66%) patients in the izokibep
80- and 40-mg groups, respectively, and 23 patients (52%) in
the placebo group reported at least 1 TEAE (Table 4). Treat-
ment-related TEAEs were reported in 17 patients (36%) in the
izokibep 80-mg group and 24 patients (55%) in the izokibep 40-
mg group vs 9 (21%) patients in the placebo group; the different
rates were primarily due to injection site reactions/injection site
erythema related to izokibep treatment. All TEAEs were of mild
or moderate severity, and no relationship between izokibep’s
dose and the incidence or severity of TEAEs was observed. Treat-
ment with izokibep 40 mg was discontinued in 2 of the 44 (5%)
patients due to TEAEs (1 injection site reaction and 1 injection

Table 4
Treatment-emergent adverse events

Ann Rheum Dis 84 (2025) 979—991

site erythema) (Table 4). There were no treatment discontinua-
tions due to TEAEs in the izokibep 80-mg group or placebo
group. Injection site reactions were the most frequently reported
TEAEs with izokibep (80 mg, 26%; 40 mg, 27%; vs 0% for pla-
cebo), followed by injection site erythema, hyperkalaemia, and
upper respiratory tract infections. Hyperkalaemia events in the
absence of clinical correlates were reported at specific clinical
sites and were hypothesised to be related to blood sample man-
agement. No deaths occurred during the study, and there were
no SAEs during the placebo-controlled period. There was 1 case
of mild vulvovaginal candidiasis in the izokibep 40-mg group
that resolved within 2 weeks.

Between weeks 16 and 46, the rates of injection site reactions
decreased in the izokibep groups (to 15% and 12% for the 80-
and 40-mg groups, respectively) and were 16% in placebo-rand-
omised patients switched to izokibep 80 mg. Izokibep continued
to be well tolerated for up to 46 weeks, and no new safety sig-
nals were observed. There were 3 treatment discontinuations
due to TEAEs overall (1 per treatment group) after week 16.
One treatment discontinuation in the izokibep 40-mg group was
due to hepatic enzyme increased (initially reported in the first
16 weeks, with a persistent increase leading to discontinuation
between weeks 16 and 46). One treatment discontinuation in
the 80-mg group was due to a human papillomavirus—associ-
ated vulvar neoplasia (diagnosed after laser excision) after
approximately 4 months of treatment, a latency period

Placebo-controlled period (weeks 0—16)

Long-term treatment (weeks 16—46)

TEAEs Placebo  Izokibep 40 mg Izokibep 80 mg Placebo to izokibep Izokibep 40 mg Izokibep 80 mg
(N =44) (N=44) (N = 47) 80 mg (N = 43) (N = 42) (N = 46)
Any TEAE 23(52) 29 (66) 26 (55) 22 (51) 24 (57) 27 (59)
Serious TEAEs 0 0 0 3(7) 1(2) 3(7)
Severe TEAEs 0 0 0 3™ 0 24
Deaths 0 0 0 0 0 0
TEAESs assessed as possibly 9(20) 24 (55) 17 (36) 15 (35) 13 (31) 14 (30)
drug related
Discontinuations due to TEAEs 0 2(5) 0 1(2) 1(2) 1(2)
TEAE by preferred term (in >5% of patients in any group and any period)
Injection site reaction 0 12 (27) (none severe) 12 (26) (none severe) 7 (16) 5(12) 7 (15)
Injection site erythema 0 8 (18) (none severe) 5 (11) (none severe) 5(12) 6(14) 5(11)
Nasopharyngitis 0 1(2) 2(4) 2(5) 3(7) 4(9)
Headache 4(9) 0 4(9) 2(5) 1(2) 4(9)
y-glutamyltransferase 102 0 0 2(5) 0 3(7)
increased
Back pain 0 0 0 2(5) 3(7) 2%
Hypertension 4(9) 2(5) 0 1(2) 0 24
Hyperkalaemia 2(5) 3(7) 2(4) 0 4(10) 12
Upper respiratory tract 12 2(5) 3(6) 0 3(7) 1(2)
infection
Arthralgia 1(2) 0 0 1(2) 3(7) 1(2)
Diarrhoea 3(7) 0 2(4) 1@ 0 0
Corona virus infection 2(5) 1(2) 1(2) 2(5) 2(5) 3(7)
Placebo-controlled period (weeks 0—16) Long-term treatment (weeks 16—46)
Placebo  Izokibep 40 mg Izokibep 80 mg Izokibep 40 mg Izokibep 80 mg
AFs of special interest (N=44) (N=44 (N =47) (N =42) (N = 89)*
Injection site reaction 0 2(5) 0 1(2) 1)
Injection site erythema 0 0 0 12 0
Candidiasis 0 12 0 0 0
Groin abscess 0 0 0 0 1)

AE, adverse event; TEAE, treatment-emergent adverse event.

Data are from the safety-evaluable set and presented as the number (%) of patients with the AE.
@ Data were pooled from placebo to izokibep 80-mg and izokibep 80-mg treatment groups from weeks 16 to 46.
b Mild vulvovaginal candidiasis resolving within 2 weeks while the patient stayed on therapy.
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considered too short to be related to the drug product. One treat-
ment discontinuation in the placebo to 80-mg group resulted
from an injection site reaction, which was moderate in intensity
and considered related to treatment. Seven patients experienced
8 SAEs between weeks 16 and 46 (placebo to 80-mg group,
n = 3; 80-mg group, n = 3; 40-mg group, n = 1) (Supplemen-
tary Table S4). There was no pattern to the SAEs observed, and
6 of the 7 patients were reported as recovered/resolved by end
of study (the status of 1 was unknown).

IL-17A is a key driver of immune-mediated inflammatory dis-
orders including PsO and PsA [6]. In this phase 2, randomised,
double-blind, placebo-controlled study, izokibep, a novel, small
protein therapeutic designed to inhibit IL-17A, significantly
improved musculoskeletal and skin disease in adult patients
with active PsA and varying exposures to previous therapies. An
ACRS50 response at week 16, the primary efficacy end point, was
achieved by 52% and 48% of patients in the izokibep 80- and
40-mg groups, respectively, compared with 13% of placebo-
treated patients. At week 16, approximately 40% of patients in
the izokibep treatment groups achieved MDA, which is a widely
used measure of multidimensional disease control [28,29]. More
than 80% of izokibep-treated patients with a baseline BSA of
>3% achieved a PASI75 response at week 16 (vs 14% of pla-
cebo-treated patients), and complete skin clearance (PASI100
response) was observed in almost 40% of izokibep-treated
patients (vs 5% of placebo-treated patients). The PASI data for
izokibep are in line with those reported for other anti—IL-17A
agents in PsA [11,13,26,27,30—32].

Improvements in efficacy outcomes observed at week 16 gen-
erally increased further with the higher 80-mg dose and were
maintained with the lower 40-mg dose to week 46. Patients
treated with placebo during the initial 16-week period showed
rapid improvements in symptoms when switched to izokibep
80 mg. Dose-dependent improvements were also seen in
patient-reported outcomes including PsAID-9 and HAQ-DI
through week 16, which were maintained or further improved
through week 46.

Recent reports have highlighted a higher symptom burden in
patients with PsA who have enthesitis [33]; the response of
enthesitis to therapy is reduced compared with skin and joint
outcomes [34], and enthesitis is associated with a lower proba-
bility of achieving remission or low disease activity [35]. In our
study, patients with clinical enthesitis showed excellent
responses to izokibep as evaluated by resolution of enthesitis by
both SPARCC and LEI. The high rates of enthesitis resolution
with izokibep 80 mg at week 16 are encouraging and perhaps
indicative of the molecular properties of izokibep, warranting
further study. We also observed marked and rapid reductions in
dactylitis throughout this study. The magnitude of effects with
izokibep in hard-to-treat tissues are hypothesised to be related
to its unique potential to penetrate inflamed tissues (related to
its small molecular size and albumin trafficking to sites of
inflammation) and high binding affinity to IL-17A (0.3 pM)
[21,36,37].

The clinical safety profile of izokibep in this study indicated
good tolerability similar to other therapies targeting the IL-17A
pathway, with lower rates of fungal infections than reported in
previous studies with IL-17A and F inhibitors [11,13,30,31,38].
In this study, injection site reactions and injection site erythema
were the predominant TEAEs reported with izokibep; these
were typically mild in severity, resolved rapidly, and were more
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prevalent with earlier injections. Injection site reactions uncom-
monly led to discontinuation. There were otherwise no impor-
tant differences in TEAEs vs placebo. Studies of IL-17 inhibitors
in PsA have reported higher risks of Candida sp. infections, injec-
tion site reactions, and IBD associated with these agents
[38—42]. In our study, 1 patient in the izokibep 40-mg group
had mild vulvovaginal candidiasis (1% with izokibep). Infection
rates were low and comparable with placebo over 16 weeks,
and no cases of IBD were reported.

The approved IL-17A inhibitors do not have a clear dose-lim-
iting AE profile, and empirical evidence has demonstrated their
short-term and long-term safety in patients with PsA [38—40].
Based on indirect comparison with published data for other IL-
17 inhibitors, the benefit—risk relationship in patients with PsA
appears favourable for izokibep and highlights the potential
opportunity for enhanced therapeutic effects on PsA symptoms,
including difficult-to-treat domains such as enthesitis and dacty-
litis. The lack of dose-related AEs with izokibep, dose-related
improvements in clinical signs and symptoms, and sustained
efficacy support the potential for investigating higher doses in
future studies, including those being conducted for other inflam-
matory conditions. Izokibep is being studied in patients with
uveitis (NCT05384249 [phase 2b]), hidradenitis suppurativa
(NCT05355805 [phase 2b]; NCT05905783 [phase 3]), and PsA
(NCT05623345 [phase 2b/3]). Data from these studies will pro-
vide further information on the risks and benefits of izokibep in
the management of chronic inflammatory diseases.

Limitations of this study include a modest sample size, consis-
tent with the phase 2 stage of investigation. Patient numbers
beyond 16 weeks declined related to the administrative decision
to terminate the study following the last patient reaching the
16-week primary end point; this decision was made to accelerate
further dose exploration to understand whether even greater
responses might be achieved with higher doses without dose-
related safety events. The study was not designed to directly
compare izokibep doses.

In this phase 2 study in patients with active PsA, izokibep, a
small protein therapeutic designed to inhibit IL-17A with high
affinity, showed high levels of response differentiating from pla-
cebo across multiple measures of arthritis, enthesitis, PsO, and
quality of life. Improvements began as early as 2 weeks and
were continued or maintained through the end of the study;
dose-related improvements were observed at later time points in
patients exposed to izokibep 80 mg. Clinical responses in
patients with enthesitis appeared to be promising in the study,
and further exploration of izokibep’s impact on enthesitis resolu-
tion is warranted. The safety profile of izokibep was generally
consistent with other IL-17A inhibitors, and event rates were
mostly similar to placebo with the exception of injection site
reactions. Our study supports further investigation of the clinical
potential of izokibep for achieving even greater disease control
and quality of life goals in patients with active PsA.
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