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ABSTRACT

Introduction: Interleukin-4 (IL-4) and inter-
leukin-13 (IL-13) are two essential cytokines
involved in the T helper 2 (Th2)-mediated
inflammatory response to diseases, such as ato-
pic dermatitis (AD). AK120 is a humanized
immunoglobulin G subclass 4 (IgG4) mono-
clonal antibody (mAb) directed against the IL-4
receptor alpha (IL-4Ra) subunit shared by the
IL-4 and IL-13 receptor complexes. This mAb

inhibits the signaling of the IL-4 and IL-13
cytokines.
Methods: The study consisted of two parts. Part
1 was a single ascending dose (SAD) study with
five cohorts (receiving 15, 50, 150, 300 or
600 mg of AK120, respectively) of healthy sub-
jects; part 2 was a multiple ascending dose
(MAD) study with four cohorts (receiving
AK120 at doses of 300 mg once every 2 weeks
[Q2W], 300 mg once weekly [QW], 150 mg QW
or 75 mg QW) of subjects with AD. A total of 81
subjects (40 in part 1, 41 in part 2) were enrolled
in the study.
Results: The compound was safe and well tol-
erated in both a SAD up to 600 mg in healthy
subjects and in a MAD from 75 to 600 mg in
subjects with AD. The exposure of AK120
increased in an approximately dose-dependent
manner upon subcutaneous dosing. The levels
of the biomarkers serum thymus and activation-
regulated chemokine ligand 17 (TARC/CCL17)
and immunoglobulin E decreased from baseline
after AK120 administration, indicating the
inhibition of the IL-4/IL-13 signaling pathways.
AK120 showed improved Eczema Area and
Severity Index (EASI) scores, and the proportion
of subjects with Investigator Global Assessment
(IGA) score 0/1 increased after AK120
treatment.

Prior Presentation: The first part of this study has been
previously presented at the annual meeting of European
Academy of Dermatology and Venereology (EADV 2022,
7-10 Sept 2022) as an E-poster.
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Conclusions: AK120 exhibited an accept-
able safety profile in healthy and AD subjects,
and showed preliminary efficacy. These findings
support the continued investigation of AK120
for treating AD.
Clinical Trial Registration: ClinicalTrials.gov
identification number: NCT04256174.

Keywords: Interleukin-4; Interleukin-13;
Atopic dermatitis; Monoclonal antibody;
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Key Summary Points

Why carry out the study?

AK120 is a novel monoclonal antibody
targeting interleukin 4 receptor alpha (IL-
4Ra). The aim of this study was to evaluate
the safety, tolerability, pharmacokinetics,
pharmacodynamics and clinical
preliminary efficacy of AK120 in both
healthy subjects and subjects with
moderate-to-severe atopic dermatitis
(AD).

What was learned from the study?

AK120 was found to be safe and well
tolerated in both healthy and AD subjects.
There was no significant difference
between the AK120 and placebo arms in
terms of the incidence of treatment-
emergent adverse events (TEAEs) and
treatment-related TEAEs. There were no
deaths nor treatment-related serious
adverse events among the study cohorts.

The study provides preliminary efficacy
results in the treatment of patients with
AK120 by achieving improved Eczema
Area and Severity Index (EASI) and
Investigator Global Assessment (IGA)
scores, which could be a reference for
future studies of AK120.

This study provides the first evidence from
a study involving humans that AK120 is
safe and well tolerated in both healthy
and AD subjects

INTRODUCTION

Atopic dermatitis (AD) is a chronic type 2
inflammatory skin disease characterized by
pruritus, erythematous and eczematous lesions
[1, 2]. Factors such as epidermal gene mutation,
skin barrier dysfunction and immune dysregu-
lation play critical roles in the development of
AD [3]. Epidemiology studies show that AD is
most common in children and adolescents,
with a reported prevalence ranging up to 26% in
the age group 6–11 years [4] and up to 24.6% in
the age group (13–14 years [5]. It was reported
that around 10% of adults have been diagnosed
with AD [6], which negatively affects the qual-
ity-of-life (QoL) of these patients and their
families. A previous study carried out in the USA
found that AD was always associated with worse
results of QoL compared to other common
chronic diseases, such as heart disease, diabetes
and high blood pressure [7]. Children with AD
often suffer from intense pruritus, skin lesions
involving a large body surface area, sleep
deprivation, depression and poor school per-
formance [8]. In addition, AD also poses a sig-
nificant economic burden to patients due to its
relapsing feature. In the Global Burden of Dis-
ease Study 2019, AD was ranked 28th in 369
diseases [9]. Mild AD can be adequately con-
trolled by topical corticosteroid therapies, but
moderate-to-severe AD, which accounts for
nearly one third of all AD cases in children [10],
often requires systemic treatment. Current sys-
temic therapy for moderate-to-severe AD
mainly includes nonspecific anti-inflammatory
agents such as corticosteroids to prevent exac-
erbation and improve epidermal function.
However, systemic corticosteroid therapy is
usually not recommended for children due to
the risk of rebound after short-term treatment
and long-term toxic effects [11]. Targeted bio-
logical treatment is a strategy for the local
treatment of refractory AD patients with fewer
side effects [12, 13].

The pathogenesis of AD involves dysregula-
tion of systemic T helper 2 (Th2) cells, with
increased immunoglobulin E (IgE) levels and
eosinophilia. It is widely accepted that infiltra-
tion of group 2 innate lymphoid cells (ILC2s) in

2358 Dermatol Ther (Heidelb) (2023) 13:2357–2373



AD lesions promotes the response of Th2 cells
and increases the Th2-associated cytokine
release of interleukin (IL)-4 and IL-13 [14]. IL-4
and IL-13 play an important role in the Th2-
mediated inflammatory response. IL-4 drives
the differentiation of Th2 cells and IgE pro-
duction in B cells [15], and IL-13 participates in
the maturation and differentiation of B-cells
and eosinophil chemotaxis [15]. These two
cytokines also downregulate the expression of
essential genes involved in skin barrier function
and integrity [14]. In addition, increased levels
of IL-4 and IL-13 hamper the production of
antimicrobial peptides in response to bacterial
and viral stimuli, thus increasing the risk of
Staphylococcus aureus infection [16]. Therefore,
inhibiting the IL-4/IL-13 pathway may prevent
or reverse the development of AD. The critical
roles of IL-4/IL-13 make them ideal targets for
the development of novel therapies with higher
specificity and less toxicity compared with sys-
temic corticosteroid therapy.

AK120 is a novel humanized immunoglob-
ulin G subclass 4 (IgG4) monoclonal antibody
(mAb) targeting the IL-4 receptor alpha subunit
(IL-4Ra), a component shared by both the IL-4
and IL-13 receptors, thereby blocking the
pathways mediated by both cytokines. AK120 is
expected to selectively inhibit the Th2 pathway,
consequently preventing or reversing the
development of AD. Currently, AK120 is also
being developed to treat asthma, eosinophilic
esophagitis and chronic rhinosinusitis, all of
which share the same underlying pathology of
type 2 inflammatory skin disease. Here we
report the results of a phase I, first-in-human
(FIH) study that we carried out to assess the
safety, tolerability, pharmacokinetics (PK) and
pharmacodynamics (PD) of AK120 in both
healthy and AD subjects.

METHODS

Study Design

The study consisted of two parts. Part 1 was a
phase I, randomized, double-blind, placebo-
controlled study with the aim to evaluate the
safety, tolerability, PK and PD of AK120

following the administration of a single subcu-
taneous (SC) dose to healthy subjects. This part
of the study consisted of five sequential dose
escalation cohort (15, 50, 150, 300 or 600 mg of
AK120). A total of 40 subjects were planned to
be enrolled in this study, with eight subjects in
each cohort (N = 8). A step-wise single-dose
escalation plan was adopted. The first cohort of
subjects received the lowest single dose of
15 mg of AK120 or placebo subcutaneously;
escalated dose levels were 50, 150, 300 and
600 mg of AK120 or placebo for cohorts 2, 3, 4
and 5 respectively. Eligible subjects were ran-
domized and assigned to receive a single dose of
AK120 or matching placebo on day 1. After
dosing, the subjects were required to remain in
the study center for 48 h for safety monitoring,
continuous cardiac monitoring and PK assess-
ments. The subjects were discharged from the
study center on day 3. All subjects were fol-
lowed-up to week 12 for safety, tolerability and
PK/PD assessment (Fig. 1).

Part 2 of the study was a 12-week, sequential
ascending, repeated-dose study with the aim to
evaluate the safety, tolerability, PK, PD and
preliminary efficacy of AK120 in subjects with
moderate-to-severe AD. The treatment period
was 4 weeks in duration; subjects were followed
for 8 weeks after the end of the treatment per-
iod. There were four sequential dose escalation
cohorts, with approximately ten subjects ran-
domized in a 4:1 ratio to receive multiple SC
doses (total of 4 doses weekly) of either the
active drug AK120 (N = 8) or matching placebo
(N = 2) in each cohort (Fig. 2). Dose escalation
to subsequent cohorts only continued if (1) the
Safety Review Committee (SRC) reviewed the
available safety data at least up to day 29 and
available PK data at least through to day 25 and
(2) the previous dose level was considered to be
safe and well tolerated. Cohorts 1, 2 and 3
received a SC injection of 75, 150 and 300 mg
AK120 or matching placebo; cohort 4 received a
SC loading dose of 600 mg of AK120 or a
matching placebo on day 1, followed by a dose
of 300 mg of AK120 or a matching placebo
every 2 weeks (Q2W) thereafter.

The study was designed and conducted
according to guidelines of Good Clinical Prac-
tice (GCP), the current Declaration of Helsinki
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and National Medical Product Administration
(NMPA). The protocol of this study was
approved by the ethics committee. An informed
consent document approved by independent
ethics committee was signed by the subjects or
their legally authorized representative before
the participant entered in the study. This trial is
registered on ClinicalTrials.gov
(NCT04256174).

Subjects

Eligible subjects for the study were men and
women aged C 18–55 years who were willing
and able to comply with the requirements for
clinic visits and study-related procedures. In
part 1, all subjects were healthy, as determined
by medical history, physical examination,
12-lead electrocardiogram (ECG) and clinical

Fig. 1 Overall study design (part 1). Healthy subjects were
screened for 28 days, and those assessed to be eligible were
enrolled and randomized (AK120:placebo = 3:1). AK120
humanized immunoglobulin G subclass 4 monoclonal

antibody, d day, PBO placebo, SAD single ascending dose,
SC subcutaneous, w week

Fig. 2 Overall study design (part 2). Subjects with AD were screened for 35 days and those deemed eligible were enrolled
and randomized (AK120:placebo = 4:1). AD Atopic dermatitis, Q2W every 2 weeks, QW once weekly
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laboratory tests. Patients with moderate to sev-
ere AD were enrolled in part 2.

Objective and Endpoints

The primary objective of the study was to eval-
uate the safety and tolerability of single/multi-
ple SC dose of AK120 in both healthy subjects
and subjects with moderate-to-severe AD. The
secondary objectives were to assess the PK and
PD of AK120 in healthy and AD subjects and to
evaluate the clinical preliminary efficacy of
AK120 following the administration of multiple
SC doses to subjects with AD.

The primary endpoints of this study were (1)
the incidence of treatment-emergent adverse
events (TEAEs) and serious adverse events (SAEs)
and (2) changes in laboratory results, ECGs and
vital signs from baseline. The secondary end-
points were (1) serum AK120 concentrations at
different time points after administration, (2)
PK and PD parameters and (3) detectable anti-
drug antibody (ADA), (4) the proportion of
subjects achieving C 50%/75% improvement in
the Eczema Area and Severity Index (EASI
50/EASI 75) from baseline and (5) the propor-
tion of subjects with Investigator Global
Assessment (IGA) ranging from 0 to 1 and IGA
reduction from baseline of C 2 points.

Safety Analysis

Safety of AK120 was monitored through the
recording of TEAEs/SAEs, physical examina-
tions, clinical laboratory tests (hematology,
biochemistry and urinalysis), vital sign assess-
ments, standard 12-lead ECG recordings and
local injection-site reactions. All TEAEs were
coded using the Medical Dictionary for Regula-
tory Activities (MedDRA) version 23.0. The
number and percentage of TEAEs/SAEs were
tabulated by preferred term (PT) with a break-
down by treatment group. Deaths and other
significant AEs/SAEs, including those leading to
discontinuation of the study, were summarized
and listed separately.

PK Analysis

Blood samples were collected at baseline (pre-
dose), at 2 h, 8 h post administration and on
days 1, 2, 3, 6, 8, 11, 15, 22, 29, 43, 57, 71 and
85 post administration (15 time points in total)
to measure the concentration of functional
AK120 in serum. PK parameters were deter-
mined based on non-compartmental analysis,
including maximum observed concentration
(Cmax), time to Cmax (Tmax), area under the
curve from 0 to the time of the last quantifiable
concentration (AUC0-t) and terminal elimina-
tion half-life (T1/2). Phoenix� WinNonlin�
software (version 8.2; Certara, Princeton, NJ,
USA) was used to estimate the PK parameters.

PD Analysis

Blood samples were collected at baseline (day -
1) and days 2, 8, 15, 29, 57 and 85 post
administration (a total of 7 time points) to
measure the concentration of thymus and acti-
vation-regulated chemokine (TARC/CCL17)
and immunoglobulin E (IgE). Serum TARC/
CCL17 was measured using and a validated
electrochemiluminescent immunoassay, and
IgE was measured in serum samples using a
validated enzyme-linked immunosorbent assay
(ELISA) with a human IgE ELISA kit (Invitrogen,
Thermo Fisher Scientific, Waltham, MA, USA;
catalog no.: BMS2097TEN). Comparisons
between post-baseline evaluations and baseline
within each dosage cohort and comparisons
between the dosage groups and placebo group
were performed.

Efficacy Analysis

The efficacy analyses were performed using the
safety analysis set. All continuous efficacy vari-
ables were summarized by summary statistics by
treatment group. The categorical efficacy vari-
ables were summarized by number and per-
centage of subjects for each category. Data from
subjects receiving placebo were pooled across
cohorts for analysis.
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RESULTS

Subject Characteristics

In part 1 of this study, 40 healthy subjects were
enrolled and allocated to five treatment groups
(N = 30) and the placebo group (N = 10). All
cohorts were well balanced with respect to
baseline characteristics. Most of subjects in the
study were white: up to 83.3% (25/30) in the
AK120 treatment group and 90.0% in the pla-
cebo group (9/10). Mean age was 27.9 (± stan-
dard deviation [SD] 9.2) years for the AK120
group and 33.3 (± 7.8) years for the placebo
group; mean body mass index (BMI) was 23.7
(± 2.8) kg/m2 for the AK120 group and 25.4
(± 3.6) kg/m2 for the placebo group. In the
second part of the study, 41 subjects with AD
were enrolled and allotted to four treatment
groups (N = 32) and the placebo group (N = 9).
The mean EASI score of subjects in the AK120
treatment group and placebo group was 33.0
(± 14.5) and 32.7 (± 11.9), respectively; 65.6%
(21/32) of the subjects in the AK120 group and
55.6% (5/9) in the placebo group had IGA score
3; 28.1% (9/32) of the subjects in the AK120
group and 44.4%(4/9) in the placebo group had
IGA score 4; and 6.3% (2/32) of the subjects in
the AK120 group had IGA score 5. The demo-
graphics and characteristics of the subjects are
shown in Table 1.

In Part 1 of the study (Fig. 3a), 50 subjects
were screened and 40 subjects were ultimately
enrolled in the five cohorts and randomized to
receive either AK120 or placebo at the ratio of
6:2. A total of 30 subjects received AK120 and
ten subjects received placebo; 39 subjects com-
pleted all the study visits; there was one study
discontinuation due to withdrawal of consent
with personal reasons given instead of any AE. A
total of 92 subjects were screened in part 2 of
the study (Fig. 3b), of whom 41 were random-
ized in the study in total; 51 subjects were dis-
continued prior to randomization, with the
majority of these (50 subjects) not meeting the
eligibility criteria; one subject discontinued
before randomization due to being informed by
the sponsor that the study was fully recruited.

Safety and Tolerability of AK120

In the first part of the study, the overall inci-
dence of TEAEs in the AK120 treatment groups
and placebo group was 86.7% (26/30) and
90.0% (9/10), respectively; the difference was
not significant. The incidence of TEAEs was
similar across the five cohorts of the AK120
group, indicating that AK120 at a dose up to
600 mg was well tolerated by healthy subjects.
The majority of the TEAEs which did occur were
mild (50% [20/40]) in severity; moderate TEAEs
accounted for 35% (14/40) of all TEAEs. The
only SAE that was reported occurred in one
subject receiving 50 mg of AK120; this was a
case of appendicitis and was not considered to
be treatment-related by the investigator. The
most common TEAEs (incidence C 5%) in the
AK120 treatment groups were upper respiratory
tract infection (33.3%), headache (30.0%),
abdominal pain (13.3%), migraine (10.0%),
mouth ulceration (6.7%), catheter site phlebitis
(6.7%) and limb injury (6.7%). The incidence of
injection-related reaction was 6.7% (2/30) and
10% (1/10) in the AK120 treatment groups and
placebo group, respectively; the difference was
not significant. No death or TEAE leading to
discontinuation of the study was reported.
Analysis of vital sign findings did not reveal any
clinically relevant effect of AK120 treatment.
Although some abnormal laboratory values and
ECG assessments were reported, there were no
clinically significant changes in the subjects of
all cohorts (Table 2).

In the second part of the study, 28 (87.5%)
and seven (77.8%) subjects experienced at least
one TEAE in the AK120 treatment groups and
placebo group, respectively. The number of
TEAEs reported in the AK120 dosage groups of
75 mg QW, 150 mg QW, 300 mg QW and
300 mg Q2W were eight (100.0%), six (75.0%),
eight (100.0%) and six (75.0%), respectively.
There were no dose-related increases in TEAEs
reported in the subjects in the active treatment
groups. All TEAEs were mild and moderate in
severity. The most common TEAEs occurring in
the AK120 treatment groups (total) were skin
infection (12.5%, 4/32) and injection site pain
(12.5%, 4/32). In the placebo group, the most
common TEAEs were upper respiratory tract
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Assessed for eligibility (n=50)

Excluded (n=10)

Randomized (n=40)

15 mg cohort. AK120 (n=6). Placebo (n=2)

50 mg cohort. AK120 (n=6). Placebo (n=2)

150 mg cohort. AK120 (n=6). Placebo (n=2)

300 mg cohort. AK120 (n=6). Placebo (n=2)

600 mg cohort. AK120 (n=6). Placebo (n=2)

Study discontinued 

Withdrawal consent 

(n=1)

Complete through 

12 weeks (n=8)

Complete through 

12 weeks (n=8)

Complete through 

12 weeks (n=8)

Complete through 

12 weeks (n=8)

Complete through 

12 weeks (n=7)

(A)

Assessed for eligibility (n=92)

Excluded (n=51)

Randomized (n=41)

75 mg QW cohort. AK120 (n=8). Placebo (n=2)

150 mg QW cohort. AK120 (n=8). Placebo (n=2)

300 mg QW cohort. AK120 (n=8). Placebo (n=2)

600 mg + 300 mg Q2W cohort. AK120 (n=8)

. Placebo (n=3)

Study discontinued 

Adverse event

(n=1)

Complete through 

12 weeks (n=10)

Complete through 

12 weeks (n=10)

Complete through 

12 weeks (n=9)

Complete through 

12 weeks (n=11)

(B)

Fig. 3 CONSORT flow diagram of patient disposition
through week 12 showing patient enrollment, randomiza-
tion and discontinuation. The primary reasons for

discontinuation are listed. a Diagram of part 1 (healthy
subjects), b diagram of part 2 (subjects with moderate-to-
severe AD)
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infection (33.3%, 3/9). There were 12 (37.5%)
subjects who experienced at least one treat-
ment-related TEAE in the AK120 treatment
group (total), and four (44.4%) subjects in the
placebo group. One (11.1%) subject had
hypersensitivity that ended in permanent study
discontinuation in the placebo group; this TEAE
was assessed as moderate by the investigator. No
SAE, treatment-related SAE or adverse events of
special interest (AESIs) were reported (Table 2).

PK and PD Results of AK120

In the first part of the study, following a single
SC dose of AK120 in healthy subjects, the
median time to Cmax (Tmax) ranged from 120 to
239 h in the 50 mg-600 mg groups. The mean
AUC0-t observed in the 15 mg, 50 mg, 150 mg,
300 mg and 600 mg dosage groups was 10.773,
390.583, 4446.3, 12,260.7, and 21,744.2 h lg/
ml, respectively; and the mean Cmax was 0.251,
2.126, 14.042, 25.811 and 41.896 ug/ml,
respectively. AUC0-t and Cmax increased in an
approximately dose proportional manner in the

dose range of 150–600 mg. Mean T� ranged
from 101 to 153 h in the 150–600 mg groups
(Fig. 4a). After a single SC injection of AK120 in
healthy subjects, serum thymus and activation
regulated chemokine ligand 17 (TARC/CCL17)
level significantly decreased in the AK120
150–600 mg groups compared with baseline,
whereas there were no significant changes in
AK120 15–50 mg groups and placebo group
(Fig. 4c). The total serum IgE level in AK120
600 mg group decreased significantly with a
minimum average value of 73.03 IU/ml in
12 weeks. A similar trend was not observed in
other dosage groups (Fig. 4B).

In the second part of the study, the AD
patients received SC 75 mg QW, 150 mg QW,
300 mg QW or 300 Q2W (with 600 mg loading
dose on day 1) AK120. The average serum con-
centration (Ctrough,sd) at 168 h after the first
dose of AK120 in the QW dosage groups (75 mg
QW, 150 mg QW, 300 mg QW) was 3.446, 7.744
and 21.196 ug/ml, respectively. In the 300 mg
Q2W dosage group, the average serum concen-
tration was 26.396 ug/ml at 336 h after first

Fig. 4 Pharmacokinetics and pharmacodynamics. a–c Part
1 PK. a Arithmetic mean (± SD) serum concentration—
time profile in healthy subjects following a single subcu-
taneous doses of AK120, b IgE, c TARC/CCL17. d–e
Part 2 PK. d Arithmetic mean (± SD) serum trough

concentration-time profiles in patients with AD following
multiple doses of AK120, e IgE, f SD standard deviation,
TARC/CCL17. TARC/CCL17 thymus and activation-
regulated chemokine ligand 17
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administration. After multiple doses. the aver-
age trough-concentration (Ctrough,md) in the
75 mg QW, 150 mg QW, 300 mg QW and 300
Q2W reached 9.183, 25.486, 44.284 and 29.302
ug/ml, respectively, and the average drug accu-
mulation ratios (Rac [Ctrough,md/Ctrough,sd]) for
Ctrough were 2.364, 3.465, 2.141 and 1.122 fold,
respectively. Mild to moderate drug accumula-
tion was observed in 75 mg QW, 150 mg QW
and 300 mg QW dosage groups but no apparent
drug accumulation was observed in 300 mg
Q2W dosage group (Fig. 4d). A decrease in
TARC/CCL17 level from baseline is shown in
Fig. 4f. Serum TARC decreased by an average of
66% and 79% at day 22 and day 29 (300 mg QW
group). In the AK120 300 mg Q2W treatment
group (with 600 mg loading dose on day 1), SC
serum TARC decreased by an average of 79% at
bot day 22 and day 29. The decrease in serum
total IgE level from baseline was dose depen-
dent after day 22 among the AK120 treatment
groups (Fig. 4e).

Preliminary Efficacy of AK120

The proportion of subjects who achieved EASI
50 and EASI 75 was higher in the AK120 treat-
ment groups (total) than in the placebo group
on days 8, 15, 22 and 29. On day 29, the pro-
portion of subjects who reached EASI 50 and
EASI 75 in the AK120 treatment groups (total)
was 64.5% (20/31) and 35.5% (11/31), respec-
tively; the proportion in the placebo group was
12.5% (1/8) and 0%, respectively (Table 3).

On day 29, the proportion of subjects who
reached EASI 50 in the AK120 75 mg QW,
150 mg QW, 300 mg QW and 300 mg Q2W
dosage groups was 37.5% (3/8), 87.5% (7/8),
57.1% (4/7) and 75.0% (6/8), respectively. The
proportion of subjects who reached EASI 75 in
the AK120 75 mg QW, 150 mg QW, 300 mg QW
and 300 mg Q2W treatment groups was 12.5%
(1/8), 50.0% (4/8), 57.1% (4/7) and 25.0% (2/8),
respectively. More subjects (87.5%) treated with
AK120 150 mg QW achieved EASI 50 compared
to the other dosage groups, possibly due to mild
disease severity at baseline compared with the
other AK120 dosage groups.

The percentage of subjects with IGA
improvement was observed on day 15 post
AK120 administration and reached a peak on
day 29 with 25.8% (8/31) and 32.3% (10/31)
IGA score 0 or 1 and reduction of C 2-point,
respectively (Table 3). The percentage of treat-
ment responders with IGA score 0 or 1
decreased gradually when the AK120 injection
was stopped.

DISCUSSION

In part 1 of this study, a total of 86.7% subjects
in the AK120 treatment groups experienced at
least one TEAE, which was comparable with the
rate in the placebo group (90.0%). No dose-
limiting TEAEs were identified. The majority of
TEAEs were mild or moderate in severity. The
most common TEAEs occurring in the AK120
treatment groups were upper respiratory tract
infection (33.3%) and headache (30.0%). As a
reference, a review which compiled six phase I
studies on dupilumab reported that injection
site reactions (0–66.7%), headache (5.3–33.3%),
gastrointestinal disorders (16.7–25.0%) and
upper respiratory tract infection (5.3–15.8%)
were the most common TEAEs associated with
dupilumab in healthy subjects [17]. In part 2 of
this study, a total of 28 (87.5%) and seven
(77.8%) subjects experienced at least one TEAE
in the AK120 treatment groups and placebo
group, respectively. The majority of TEAEs were
mild or moderate in severity. No SAE or TEAEs
leading to permanent discontinuation from the
study occurred in the AK120 treatment groups.
The most common TEAEs occurring in the
AK120 treatment groups were skin infection
(12.5%, 4/32) and injection site pain (12.5%,
4/32). Upper respiratory tract infection (33.3%,
3/9 subjects) was the most common TEAE in the
placebo group. In a 12-week monotherapy
study of dupilumab as reference, 76% (42/55)
subjects in the dupilumab group experienced at
least one TEAE, injection-site reactions were the
AEs that occurred at a higher frequency in the
dupilumab group, one (2%) subject had a SAE
and one (2%) subject discontinued the study
due to an AE [18]. These results show that the
safety profile of AK120 compared with that of
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Table 3 Summary of reduction in Eczema Area and Severity Index and Investigator Global Assessment score from baseline

Visit category AK120 treatment groups Placebo
(N = 9)75 mg

QW
(N = 8)

150 mg
QW
(N = 8)

300 mg
QW
(N = 8)

300 mg
Q2W
(N = 8)

Total
(N = 32)

Day 8 8 8 8 7 31 9

EASI 50, n (%) 2 (25.0) 1 (12.5) 2 (25.0) 1 (14.3) 6 (19.4) 0 (0.0)

EASI 75, n (%) 1 (12.5) 1 (12.5) 0 (0.0) 0 (0.0) 2 (6.5) 0 (0.0)

IGA score 0 or 1, n (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

IGA reduction from baseline of C 2 points,

n (%)

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Day 15 8 8 7 8 31 9

EASI 50, n (%) 1 (12.5) 5 (62.5) 3 (42.9) 2 (25.0) 11 (35.5) 2 (22.2)

EASI 75, n (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

IGA score 0 or 1, n (%) 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 1 (3.2) 0 (0.0)

IGA reduction from baseline of C 2 points,

n (%)

0 (0.0) 1 (12.5) 0 (0.0) 1 (12.5) 2 (6.5) 1 (11.1)

Day 22 8 8 7 8 31 8

EASI 50, n (%) 2 (25.0) 6 (75.0) 4 (57.1) 4 (50.0) 16 (51.6) 1 (12.5)

EASI 75, n (%) 1 (12.5) 2 (25.0) 1 (14.3) 1 (12.5) 5 (16.1) 0 (0.0)

IGA score 0 or 1, n (%) 1 (12.5) 0 (0.0) 1 (14.3) 0 (0.0) 2 (6.5) 0 (0.0)

IGA reduction from baseline of C 2 points,

n (%)

1 (12.5) 0 (0.0) 2 (28.6) 1 (12.5) 4 (12.9) 0 (0.0)

Day 29 8 8 7 8 31 8

EASI 50, n (%) 3 (37.5) 7 (87.5) 4 (57.1) 6 (75.0) 20 (64.5) 1 (12.5)

EASI 75, n (%) 1 (12.5) 4 (50.0) 4 (57.1) 2 (25.0) 11 (35.5) 0 (0.0)

IGA score 0 or 1, n (%) 1 (12.5) 4 (50.0) 1 (14.3) 2 (25.0) 8 (25.8) 0 (0.0)

IGA reduction from baseline of C 2 points,

n (%)

2 (25.0) 4 (50.0) 2 (28.6) 2 (25.0) 10 (32.3) 0 (0.0)

Day 43 7 8 7 8 30 8

EASI 50, n (%) 2 (28.6) 6 (75.0) 4 (57.1) 4 (50.0) 16 (53.3) 0 (0.0)

EASI 75, n (%) 1 (14.3) 5 (62.5) 2 (28.6) 3 (37.5) 11 (36.7) 0 (0.0)

IGA score 0 or 1, n (%) 1 (14.3) 3 (37.5) 2 (28.6) 1 (12.5) 7 (23.3) 0 (0.0)

IGA reduction from baseline of C 2 points,

n (%)

2 (28.6) 3 (37.5) 3 (42.9) 1 (12.5) 9 (30.0) 0 (0.0)
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dupilumab is better. However, given the present
study’s small sample size and short exposure
duration, the ability of this study to assess the
safety profile of AK120 is limited. Additional
clinical trials are required to thoroughly iden-
tify the safety features of AK120.

The first part of the study assessed serum
TARC/CCL17 [19] and IgE [20]; these are widely
accepted biomarkers induced by the IL-4/IL-4
receptor pathway and related to type 2 inflam-
mation. A decrease in serum TARC/CCL17 level
was observed after the administration of 150 mg
and 300 mg of AK120; a decrease in serum IgE
was observed after the administration of 600 mg
of AK120; these results suggest a successful
inhibition of IL-4 and IL-13 activity mediated
by the IL-4Ra pathway. No significant change
from baseline in cytokines IL-1b, IL-6 and tumor
necrosis factor alpha (TNF-a) was observed in all
groups, indicating that AK120 was safe and did
not induce a cytokine storm. In part 2 of the
study, serum TARC decreased by an average of
66% and 79% at day 22 and day 29, respec-
tively, in the AK120 300 mg QW group; this
result indicates that the TARC decrease was dose

dependent. In the AK120 600 mg group (load-
ing on day 1 then 300 mg Q2W SC), serum
TARC level decreased by an average of 79% on
both day 22 and day 29. Serum total IgE level
decreased by an average of 44% to the maxi-
mum at day 57 following AK120 300 mg QW
SC.

The proportion of subjects who achieved
EASI 50 and EASI 75 was higher in the AK120
treatment groups (64.5% [20/31] and 35.5%
[11/31], respectively), than than in the placebo
group (12.5% [1/8] and 0, respectively). The
percentage of subjects with IGA improvement
was observed on day 15 post AK120 adminis-
tration and reached a peak on day 29, when
25.8% (8/31) and 32.3% (10/31) of subjects had
an IGA score 0 or 1 and a reduction of C 2
points, respectively. As a reference, a study of
4-week monotherapy of dupilumab reported
that the percentage of subjects who reached
EASI 50 and EASI 75 on day 29 was 59% (30/51)
and 29% (15/51), respectively [18]. When the
results of the M4A and M4B studies are com-
pared with our results from AK120 groups
(75 mg, 150 mg and 300 mg), we note that the

Table 3 continued

Visit category AK120 treatment groups Placebo
(N = 9)75 mg

QW
(N = 8)

150 mg
QW
(N = 8)

300 mg
QW
(N = 8)

300 mg
Q2W
(N = 8)

Total
(N = 32)

Day 57 8 8 7 7 30 8

EASI 50, n (%) 4 (50.0) 7 (87.5) 5 (71.4) 4 (57.1) 20 (66.7) 0 (0.0)

EASI 75, n (%) 1 (12.5) 3 (37.5) 4 (57.1) 2 (28.6) 10 (33.3) 0 (0.0)

IGA score 0 or 1, n (%) 1 (12.5) 1 (12.5) 1 (14.3) 0 (0.0) 3 (10.0) 0 (0.0)

IGA reduction from baseline of C 2 points,

n (%)

2 (25.0) 2 (25.0) 2 (28.6) 0 (0.0) 6 (20.0) 0 (0.0)

Day 85 8 8 7 8 31 7

EASI 50, n (%) 3 (37.5) 5 (62.5) 3 (42.9) 4 (50.0) 15 (48.4) 1 (14.3)

EASI 75, n (%) 1 (12.5) 2 (25.0) 2 (28.6) 1 (12.5) 6 (19.4) 0 (0.0)

IGA score 0 or 1, n (%) 1 (12.5) 1 (12.5) 1 (14.3) 0 (0.0) 3 (9.7) 0 (0.0)

IGA reduction from baseline of C 2 points,

n (%)

2 (25.0) 2 (25.0) 1 (14.3) 0 (0.0) 5 (16.1) 0 (0.0)
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EASI 50 on day 29 is almost same (58% [14/24]
vs. 59%[30/51]) and the EASI 75 on day 29 is
much higher (38% [9/24] vs. 29%[15/51]). In
addition, the results of IGA on day 29 also
showed better improvement (25% [6/24] vs.
12% [6/51]). Considering the insufficient sam-
ple size, this advantage needs to be confirmed
by further research.

CONCLUSION

Our FIH study provides evidence that AK120
was safe and well tolerated in both healthy and
AD subjects up to 600 mg for single and multi-
ple dose administration. There was no correla-
tion between the occurrence of AEs and AK120
dosage. AK120 demonstrated an ability to
decrease serum TARC/CCL17 and IgE levels.
The exposure of AK120 increased in an
approximately dose-dependent proportional
manner in the dose range of 150–600 mg. Mild
to moderate accumulation was observed after
multiple doses of AK120 in QW dosage groups.
Subjects treated with AK120 showed improved
EASI scores, and the proportion of subjects
reaching IGA score 0 or 1 and reduction of C 2-
point was increased after AK120 treatment. The
efficacy of AK120 presented in a dose-depen-
dent manner. In summary, current data showed
that AK120 has potential advantages compared
to dupilumab. The limitation of the study was
small sample size. Further exploration of AK120
for safety and efficacy in larger-scale clinical
studies is needed.
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