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JS005 is a novel anti-IL-17A monoclonal antibody. A
Phase Ia study (Study 1) in healthy adults, followed by
a Phase Ib/II study (Study 2) in patients with mode-
rate to severe plaque psoriasis (PsO), were designed
to evaluate the safety, efficacy, and pharmacokinetic
characteristics of JS005. Study 1 was a double-blind,
randomized, placebo-controlled, single dose-escalation
(15, 60, 150, 300, and 600 mg) study. Forty healthy
participants were enrolled. Study 2 consisted of a do-
se-escalation (60, 150, 300, or 600 mg) phase Ib, and
a multicentre, double-blind, placebo-controlled phase
II administering JS005 150, 300 mg, or placebo once
weekly from week 0 to 4 and once every 4 weeks from
week 5 to 12. Forty and 143 patients were enrolled in
phases Ib and II, respectively. The exposure of JS005
increased linearly with dosage, while the treatment-
emergent adverse events did not show this trend.
JS005 was well tolerated in both populations. In phase
II of Study 2, the proportion of patients with at least a
75% improvement in the Psoriasis Area and Severity
Index at week 12 was significantly higher in each 3JS005
group than in the placebo group (p<0.001 for all com-
parisons). JS005 was highly effective in PsO patients.
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soriasis is a chronic immune-mediated inflammatory

disease with a global prevalence of 1% to 8%, of
which plaque psoriasis (PsO) is the most common type
(1). Severe psoriasis is associated with increased all-
cause mortality and an average decreased life expectancy
of approximately 4-5 years (2, 3). PsO requires lifelong
disease control, and some patients with moderate to
severe disease do not respond well to existing treatments,

SIGNIFICANCE

Plague psoriasis often requires lifelong disease control and
decreases patients’ quality of life. In our studies, JS005 was
well tolerated in both healthy adults and plaque psoriasis
patients. In plaque psoriasis patients treated with JS005,
significant improvements were seen in psoriasis area and
severity, as well as in patients’ quality of life, confirming
the potential clinical value of JS005 for the treatment of
psoriasis.

such as systemic therapy and phototherapy, thus leading
to a continuous clinical demand for novel therapeutic
strategies with improved efficacy and reduced costs (4).

The pro-inflammatory IL-17A generated from T-helper
cells or other innate and adaptive immune cells plays an
important role in driving psoriasis pathophysiology (5, 6).
In addition to traditional systematic immunomodulatory
therapies, several monoclonal antibodies against IL-17A
have already been approved for the treatment of psoriasis,
such as brodalumab, ixekizumab, secukinumab, bimeki-
zumab, and netakimab (5). Of these, only brodalumab,
ixekizumab, and secukinumab are approved in mainland
China. Therefore, we developed JS005 with the expecta-
tion of providing more options for PsO patients.

JS005 is a novel anti-IL-17A monoclonal antibody
with unique patented complementarity-determining
region (CDR) sequences differs from secukinumab and
ixekizumab. JS005 presented high bioavailability and
low immunogenicity in preclinical studies. To evaluate
the safety and pharmacokinetics of JS005 in healthy
Chinese adults, as well as the safety, tolerability, efficacy,
and pharmacokinetic characteristics of JS005 in patients
with moderate to severe plaque psoriasis, a phase la study
(Study 1, NCT04220073) and a phase Ib/II study (Study
2, NCT05344248) were conducted.

MATERIALS AND METHODS

The studies were conducted in accordance with the Declaration
of Helsinki and Good Clinical Practice and were approved by the
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ethics committee at each site. All participants and patients gave
written informed consent before participation.

Study 1

Study 1 was a randomized, placebo-controlled, double-blind,
single dose-escalation phase I study to investigate the safety and
pharmacokinetics of JS005 in healthy Chinese participants. Five
single-dose levels including 15 mg, 60 mg, 150 mg, 300 mg, and
600 mg of JS005 were selected. It was planned to enrol a total of
40 participants, and in each dose group, 8 participants were ran-
domly given a single dose of JS005 (n=06) or placebo (n=2) via
abdominal subcutaneous injection. The sentinel dosing strategy
was used in each group, whereby the first 2 participants were
randomly dosed (1 receiving JS005 and 1 receiving the placebo)
and if no dose-limiting event (DLE) occurred during the 3-day
follow-up period, the remaining 6 participants could be randomly
dosed (5 receiving JS005 and 1 receiving the placebo). The next
dose level could be initiated after all participants completed at
least 14 days of follow-up and no DLE occurred. Otherwise, the
follow-up period would be extended to 84 days. If DLE occurred
in < 2/6 participants in the JS005 group during the follow-up, the
next dose level could be initiated; otherwise, the dose escalation
would be terminated, and the previous dose level would be con-
sidered as the maximum tolerated dose (MTD).

Blood samples for pharmacokinetic analyses were to be col-
lected within 30 min before administration (Day 1), 1 h,2h, 8 h
(Day 1), 24 h (Day 2), 48 h (Day 3), and 72 h (Day 4) after admi-
nistration, and on Day 6, Day §, Day 15, Day 29, Day 36, Day 43,
Day 50, Day 57, Day 71, and Day 85. Plasma concentration-time
plot, and the pharmacokinetic parameters including maximum
serum concentration (Cmax), the time to reach the maximum
serum concentration (Tmax), the area under the concentration-time
curve from zero to the last measurable concentration (AUCO-t),
the area under the concentration-time curve calculated from
zero to infinity (AUCO-0), apparent clearance (CL/F), apparent
distribution volume (Vd/F), elimination half-life (T1/2), and eli-
mination rate constant (Az) were analysed by non-compartmental

analysis using Phoenix® WinNonlin® version 8.2 (Certara USA,
Inc, Radnor, PA, USA).

Study 2

Patients aged 18—75 years with moderate to severe plaque psoriasis,
Psoriasis Area and Severity Index (PASI) score > 12, Physician’s
Global Assessment (PGA) score >3, and Body Surface Area (BSA)
>10% were eligible for enrolment. Key exclusion criteria included
prior therapies targeting IL-17A, history or plan of live vaccine
(less than 12 weeks before screening or after last dose), infections
needing hospitalization or anti-virus or antibacterial therapy,
prior systemic therapy for psoriasis, nonchronic or drug-induced
psoriasis, history of inflammatory bowel disease or other active
autoimmune diseases, and history of tubercle bacillus infection.

Study design

Study 2 was a phase Ib/II study consisting of a dose-escalation
part and a multicentre, double-blind, placebo-controlled part. A
diagram of the study design is presented in Fig. 1. In phase Ib, 4
dose levels for abdominal subcutaneous injection including JS005
60 mg, 150 mg, 300 mg, and 600 mg were planned. It was planned
to enrol a total of 40 patients and randomize them in a 3:1 ratio to
the JS005 and placebo groups at each dose level (8 patients for 60
and 600 mg groups each and 12 for the other 2 dose groups each).
All patients were to receive JS005 or a matching placebo once
a week (QW) from Week 0 to Week 4 and once every 4 weeks
(Q4W) from Week 5 to Week 12. The decision to escalate to the
next dose level would be based on the incidence of DLE.

In phase II, 2 dose levels of 150 mg and 300 mg were selected
based on the safety data and exposure—response (ER) analysis
from phase Ib. It was planned to enrol a total of 126 patients and
randomize themin a 1:1:1 ratio into the 150 mg and 300 mg JS005
groups, and the placebo group. All patients were to receive JS005
or placebo QW from Week 0 to Week 4 and Q4W from Week 5
to Week 12. Follow-up was planned to continue for 8 weeks after
the last dose.
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Fig. 1. Study design of Study 2. Study 2 consisted of a dose-escalation phase Ib and a double-blind, placebo-controlled phase II. In phase Ib, dose-
limiting events were observed until 21 days after the fifth dose. The next dose level could be initiated if dose-limiting events occurred in < 2/6, < 3/9,
< 3/9 patients in the 60 mg, 150 mg, and 300 mg dose groups, respectively. In phase II, the doses of the study drug were selected based on the safety

and efficacy seen in phase Ib.
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Endpoints

For phase Ib, the primary endpoint was safety. Secondary end-
points included pharmacokinetic (PK), pharmacodynamic, and
efficacy categories. For phase 11, the primary endpoint was the
proportion of patients with at least 75% improvement on the
Psoriasis Area and Severity Index from baseline (PASI 75) at
week 12. Secondary endpoints included the proportion of patients
achieving PASI 75 at Weeks 16 and 20, the proportion of patients
achieving PASI 90, PGA score 0 or 1, Dermatology Life Quality
Index (DLQI) score 0 or 1, changes from baseline in PASI score
and BSA at week 12, 16, and 20, as well as safety and pharma-
codynamic categories.

Statistical analysis

For part Ib, sample size determination was not based on statistical
considerations; for part II, sample size calculation was based on
the assumption that the PASI 75 of the JS005 150 mg group was
50% and the placebo group was 15%, taking into account a dropout
rate of 20%. The sample size could provide 80% power to detect
PASI 75 at 12 weeks in the JS005 groups superior to the placebo
group at the significance level of one-sided 0.025. The sample size
was calculated using PASS 15.0.

Safety analysis was based on the safety set (SS), defined as all
patients receiving the study drug or placebo. The full analysis
set (FAS) was used for efficacy analysis and the per protocol
set (PPS) was used for sensitivity analysis of primary efficacy
in phase II. For binary variables, Fisher’s exact test was used to
compare each group’s response rate. Non-responder imputation
(NI) and last observation carried forward (LOCF) were applied
to deal with missing data. For continuous variables, a mixed-
effect model repeated measure (MMRM) or ANCOVA was used
to estimate p-value, standard deviation, and 95% confidence
interval (CI). For phase Ib, the proportion of patients achieving
PASI 75/90/100 and DLQI score 0 or 1 (at weeks 12, 16, and 24),
the proportion of patients achieving PGA 0 or 1 (at week 12), the
change in PASI score from baseline (at weeks 12, 16, and 24), and
the change in BSA from baseline (at weeks 12, 16, and 24) were
to be analysed. For phase II, the proportion of patients achieving
PASI 75 (at weeks 12 [primary endpoint], 16 and 20 [secondary
endpoints]), the proportion of patients achieving PASI 90, PGA
0 or 1, DLQI score 0 or 1 (at weeks 12, 16, and 20 [secondary
endpoints]), change in PASI score from baseline (at weeks 12, 16
and 20 [secondary endpoints]), and change in BSA from baseline
(at weeks 12, 16, and 20 [secondary endpoints]) were analysed.
The proportion of patients achieving PASI 75/90/100 and/or PGA
score 0 or 1 was also analysed as secondary endpoints.

Pharmacodynamic analysis was based on PDPS. SAS® Version
9.4 was used for statistical analysis (SAS Institute, Cary, NC,
USA).

®

RESULTS
Study 1

Of 157 healthy participants screened, 40 were enrolled
and randomized to receive the assigned treatment as per
protocol at 1 site in China. All participants completed
the study.

There was no significant difference in the overall
treatment-emergent adverse event (TEAE) incidence
between the JS005 group and the placebo group (83.3%
vs 80.0%). There was no dose-dependent relationship
between treatment-related TEAEs and dose levels. No
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DLE occurred in any group, MTD was not reached, and
600 mg was the highest dose level. No severe TEAES,
treatment-related severe TEAEs, TEAEs of special inte-
rest, TEAEs leading to suspension or discontinuation of
JS005, TEAES leading to study withdrawal, TEAEs with
a CTCAE grade >3, or deaths were reported.

The PK curve of JS005 after a single abdominal sub-
cutaneous injection is presented in Fig. 2. After a single
dose of 15 mg, 60 mg, 150 mg, 300 mg, and 600 mg of
JS005, the median T, was 144-169 h (6-7 days), the
mean CL/F was 6.23-9.13 mL/h, the mean V /F was
5.45-6.24 L, themean T, , was 477-611 h (20— 26 days),
the mean C__ was 1.88-78.9 ug/mL, the mean AUC ,
was 1940-77300 ug*h/mL, and the mean AUC was
2170-87600 pg*h/mL. The CV% of C__, AUC o and
AUC,  was 23%-39%, 15%-31%, and 15%—30%,
respectively. The dose proportionality analysis of JS005
showed that 90% confidence intervals (CIs) for the
slope B of C_, AUC , and AUC__ were 0.97-1.13,
0.97-1.08, and 0.97-1. 09, respectlvely All 90% Cls
met the dose proportionality criterion of 0.81-1.19.
Therefore, the in vivo exposure of JS005 (C__ , AUC ,
and AUC ) increased linearly with dose over the range
of 15 mg—600 mg.

Study 2 (Phase Ib part)

A total of 40 patients were enrolled in phase Ib. Baseline
demographic characteristics and disease characteristics
were comparable among all groups. The incidences of
TEAEs were 83.3% (5/6), 100% (9/9), 77.8% (7/9),
66.7% (4/6), and 60.0% (6/10) in the JS005 60 mg, 150
mg, 300 mg, 600 mg, and placebo group, respectively.
The severity of TEAEs in each group was predomi-
nantly CTCAE grade 1 and 2, with a small proportion
of CTCAE grade 3 (of which only 1 was JS005-related
hyperbilirubinemia in the 60 mg group) and grade 4 (none
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Fig. 2. Serum concentration-time curve for JS005 after a single
abdominal subcutaneous injection.
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was related to JS005). The most common (incidence
>10%) TEAESs in JS005 groups were hyperlipidaemia
(26.7%), hyperuricemia (23.3%), elevated serum creatine
phosphokinase levels (13.3%), upper respiratory tract
infection (13.3%), and urticaria (10%).

At Week 12, the PASI 75 response rates were signi-
ficantly higher in the JS005 groups than in the placebo
group. There were 50% (3/6), 100% (9/9), 100% (9/9),
100% (6/6), and 0% (0/10) of patients achieving PASI
75 at week 12 in the JS005 60 mg, 150 mg, 300 mg, 600
mg, and placebo groups, respectively (Fig. 3A).

A 100
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Z) -m JS005-150mg
o 40+
JS005-300mg
JS005-600mg
204
—¥— Placebo
0
01234
B 100 —
80 —
w60+
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& 404 —=~ JS005-300mg
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01234 8 12 16 20
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c 100
80—+
o 60
(=2
) —o— JS005-150mg
& 404 =~ JS005-300mg
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204
0 T T T 1
01234 8 12 16 20

Week
Fig. 3. Proportion of patients (A) achieving PASI 75 over 24 weeks

in phase Ib and proportion of patients achieving (B) PASI 75 and
(C) PASI 90 over 20 weeks in phase II of Study 2.
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Study 2 (Phase I part)

Demographic and baseline characteristics. Atotal of 210
patients were screened and 143 patients were enrolled in
phase II (48 in the JS005 150 mg group, 47 in the JS005
300 mg group, 48 in the placebo group). Demographic
characteristics (gender, age, bodyweight, and body mass
index) and baseline disease characteristics (PASI, BSA,
DLQI, and PGA) were comparable among all the groups
(Table I).

Safety. The median exposure duration was 85.0 days
in the JS005 150 mg, 300mg, and placebo groups. The
incidence of TEAEs was similar in the 3 groups: 62.5%
(30/48) in the JS005 150 mg group, 63.8% (30/47) in
the JS005 300 mg group, and 64.6% (31/48) in the pla-
cebo group. All the TEAEs were CTCAE grades 1 or
grade 2. The most common TEAEs (>5% in the JS005
groups) were hyperuricemia, hyperlipidaemia, hypertri-
glyceridaemia, and blood uric acid increase (Table II).
No TEAEs leading to study withdrawal or permanent
treatment discontinuation occurred. No serious adverse
events (SAEs) or deaths were reported.

Efficacy. The proportion of patients achieving PASI 75
at week 12 was significantly higher in the JS005 150
mg (95.8%, p<0.0001) and 300 mg (89.4%, p<0.0001)
groups than in the placebo group (8.3%) (Fig. 3B).
The proportion of patients achieving PASI 90 at week
12 was also significantly higher in the JS005 150 mg
(77.1%, p<0.0001) and 300 mg (74.5%, p<0.0001)
groups than in the placebo group (4.2%) (Fig. 3C). The
proportion of patients achieving PASI 100 at week 12
was consistently higher in the JS005 groups (47.9% in
the JS005 150 mg group, p<0.0001, 34.0% in the 300
mg group, p<0.0001, 0% in the placebo group). More
than 50% of patients achieved PASI 75 at 4 weeks,
demonstrating the rapid response to JS005. In addi-
tion, the proportion of patients achieving PGA 0/1 at
week 12 was significantly higher in the JS005 150 mg
(89.6%, p<0.0001) and 300 mg (83%, p<0.0001) groups
than in the placebo group (10.4%).

DISCUSSION

These phase la and phase Ib/II studies revealed the
safety, pharmacokinetics, and efficacy of JS005 in
healthy participants and PsO patients. JS005 was well
tolerated in the 2 populations. In addition, the exposure
of JS005 (C__, AUC , and AUC, ) increased linearly
with dosage, while the TEAEs did not show this trend,
with similar incidence in all JS005 dose groups and in
the placebo group.

Preliminary efficacy was evaluated in Study 2. In phase
Ib, the JS005 groups showed significantly higher rates of
achieving PASI 75 at week 12 compared with the placebo
group. In phase II, the proportions of patients achieving
PASI 75 at week 12 were 95.8% and 89.4% in the JS005
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Table I. Demographic characteristics and baseline disease characteristics of phase II of Study 2 (FAS)

Item 150 mg (n = 48) 300 mg (n = 47) Placebo (n = 48) Total (n = 143)
Male, n (%) 34 (70.8) 39 (83.0) 36 (75.0) 109 (76.2)
Age (years), mean+SD 38.0+11.61 40.5+11.62 41.1+13.12 39.8+12.13
Weight (kg), mean+SD 72.90+11.68 74.16+13.18 72.93+12.06 73.32+12.25
Body mass index (kg/m?), mean+SD 25.14+3.08 24.74+3.37 25.45+3.10 25.11+3.18
Psoriasis Area and Severity Index, mean+SD 23.30+8.93 24.64+11.91 24.67+9.30 NA

Body surface area, mean+SD 33.29+18.05 34.86+18.83 37.00+20.04 NA
Dermatology Life Quality Index, mean+SD 15.1+6.98 15.3+6.64 16.3+£7.69 NA
Physician’s Global Assessment

0 0 0 0 0

1 0 0 0 0

2 0 0 0 0

3 23 (47.9) 23 (48.9) 21 (43.8) 67 (46.9)

4 19 (39.6) 19 (40.4) 20 (41.7) 58 (40.6)

5 6 (12.5) 5(10.6) 7 (14.6) 18 (12.6)

150 mg and 300 mg groups, which were numerically
superior to secukinumab (67.0-71.6%, 77.1-81.6% in
the 150 mg and 300 mg dose groups, respectively) (7).
The proportions of patients achieving PASI 90 and PASI
100 at week 12 were 77.1%, 74.5%, and 47.9%, 34.0%
in the JS005 150 mg and 300 mg groups, which were
consistent numerically superior to secukinumab (PASI
90: 39.1-41.9%, 54.2-59.2%, PASI 100: 12.8-14.4%,
24.1-28.6% in the 150 mg and 300 mg dose groups,
respectively) (7). The response rates for JSO05 were com-
parable to ixekizumab, bimekizumab, and brodalumab.
The proportions of patients receiving ixekizumab 80 mg
Q2W who achieved PASI 75, PASI 90, and PASI 100 at
week 12 were 87.3-98.7%, 68.1-83.3%, and 32.1-40.5%
(8—11), respectively, and 77.5-87.4%, 59.7-75.9%,
and 29.3-35.0% for patients receiving ixekizumab 80
mg Q4W (9-11). The proportions of patients receiving
bimekizumab 160 mg Q4W who achieved PASI 75, PASI
90, and PASI 100 at week 12 were 64.0-85.0%, 46.0—
75.0%, and 27.9-60.0%, respectively, and 73.0-93.0%,
54.0-79.1%, and 38.0-55.8% for patients receiving
bimekizumab 320 mg Q4W (12,13). The proportions of
patients receiving brodalumab 210 mg Q2W who achie-
ved PASI 75 and PASI 100 at week 12 were 83—86% and
37-44%, respectively (14, 15). In addition, more than
50% of patients achieved PASI 75 within 4 weeks with
JS005 treatment, demonstrating a rapid onset of response

Table II. Summary of adverse events of phase II of Study 2

of JS005, which was similar to other IL-17 inhibitor pro-
ducts, e.g., about 50% of patients treated with ixekizumab
achieved PASI 75 by week 4 in clinical trials (11), the
median time to PASI 75 response with brodalumab was
4 weeks (14), the median time to 50% reduction in mean
PASI score with secukinumab was within 4 weeks (7),
and clinically meaningful improvements were seen in
bimekizumab-treated patients as early as week 4 (13).
The safety profile of JS005 was consistent in Study
1 and Study 2. The incidence of TEAEs in Study 2 was
62.5%, 63.8% in the JS005 150 mg and 300 mg groups,
respectively, which was similar to secukinumab (55.1%
in the 300 mg group and 60.4% in the 150 mg group) (7)
and ixekizumab (58.4% in the 80 mg Q2W group and
58.8% in the 80 mg Q4W group) (10). However, blood
test alteration (e.g., hyperuricemia, hyperlipidaemia, and
hypertriglyceridaemia) seemed to be more common with
JS005 compared with secukinumab and ixekizumab,
which might be attributed to regional epidemiological
characteristics of hyperuricemia. In the phase II study, 13
cases of hyperuricemia were reported as adverse events
(AEs). Among these, 6 cases came from Guangdong Pro-
vince. According to an epidemiological survey conducted
by the Chinese Center for Disease Control and Prevention
in 2019, there is a regional difference in the prevalence of
hyperuricemia in China, while Guangdong Province was
classified as a high-incidence area with a prevalence rate of

Events, n (%)

150 mg (n = 48)

300 mg (n = 47) 1S005 groups (n = 95) Placebo (n = 48)

TEAEs 30 (62.5)
Grade 1 19 (39.6)
Grade 2 11 (22.9)
Grade = 3 0
Treatment-emergent adverse events related to study drug 24 (50.0)
Serious adverse events 0
Treatment-emergent adverse events leading to discontinuation 0

Common TEAEs*

Hyperuricemia 4 (8.3)
Hyperlipidaemia 5(10.4)
Hypertriglyceridemia 4 (8.3)
Blood uric acid increase 3 (6.3)
Urinary tract infection 1(2.1)
Elevated serum creatine phosphokinase levels 3(6.3)
Upper respiratory tract infection 3 (6.3)

30 (63.8) 60 (63.2) 31 (64.6)
19 (40.4) 38 (40.0) 22 (45.8)
11 (23.4) 22 (23.2) 9 (18.8)
0 0 0

21 (44.7) 45 (47.4) 18 (37.5)
0 0 0

0 0 0

8 (17.0) 12 (12.6) 1(2.1)
3(6.4) 8 (8.4) 2(4.2)
2(4.3) 6 (6.3) 0

2(4.3) 5(5.3) 3(6.3)
3(6.4) 4 (4.2) 3(6.3)

0 3(3.2) 3(6.3)

0 3(3.2) 4(8.3)

*Treatment-emergent adverse events occurring in = 5% of patients who received at least 1 dose of study drug.
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about 30%, which is much higher than the national average
(14%) (16). This may be related to the local high-purine
dietary habits. Similar results were observed in the phase
IIT study (CAIN457A2318) of secukinumab primarily
involving Chinese patients (441/543), where the most
commonly reported adverse events were hyperuricemia,
hyperlipidaemia, and upper respiratory infections (17). In
addition, the sample size of our study was relatively small,
and we are continuously monitoring the safety signals of
JS005 in our ongoing clinical trials.

Biologic treatments such as IL-17 inhibitors have
been shown to cause paradoxical eczematous eruptions
(18, 19). In Study 2, 2 AEs of paradoxical eczematous
eruption were reported. In addition, IL-17 is known to
be involved in neutrophil recruitment, antimicrobial
peptide release, and mucocutaneous barrier protection
(20). Therefore, patients receiving anti-IL-17 antibodies
may be at increased risk of candida infection (21). It is
worth mentioning that no AEs of candida infection were
reported in our studies.

Our studies first provide comprehensive and prelimi-
nary clinical trial data of anovel IL-17A antibody, JS005,
and confirm the potential clinical application value of
JS005 for psoriasis treatment. On the other hand, some
limitations also exist that need to be acknowledged in
the 2 studies, such as the relatively small sample size,
and relatively short duration of treatment and follow-up.
To further evaluate the efficacy and safety of JS005 in
patients with moderate to severe chronic plaque psoria-
sis, a multicentre, randomized, double-blind, parallel,
placebo-controlled phase III study is underway (Register
number: NCT05975268).
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