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WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT

AIMS

To assess the safety, tolerability, pharmacokinetics (PK), pharmacodynamics (PD)
and immunogenicity of CNTO 5825 following single-dose intravenous (i.v.) and
subcutaneous (s.c.) administration in healthy and healthy atopic subjects.

METHODS

Sixty-four subjects received a single dose of placebo or CNTO 5825 (0.1, 0.3, 1.0,
3.0,0or 10 mg kg™ i.v.in a dose-escalating manner, or 3.0 mg kg™ s.c.in healthy
subjects; and 10 mg kg™ i.v.in healthy atopic subjects). Subjects were observed
for 96 h postadministration and followed for 16 weeks. Safety and tolerability
were monitored, and serum samples were collected to measure CNTO 5825
concentrations, antibodies to CNTO 5825 and PD biomarkers.

RESULTS

Most adverse events were mild to moderate in severity and considered to be
unrelated to CNTO 5825, with no dose-dependent trends seen. The two serious
adverse events were considered to be unrelated to CNTO 5825. After i.v.
WHAT THIS STUDY ADDS administration, CNTO 5825 exhibited linear PK, with a terminal half-life of
~22-32 days. After a single 3 mg kg™' s.c. dose in healthy subjects, CNTO 5825
was absorbed into the systemic circulation with a median time to maximum
serum concentration (tmay) of 5.45 days and absolute bioavailability of ~75%.The
PK profile of CNTO 5825 at 10 mg kg~' was similar in both healthy and healthy
atopic subjects. No antibodies to CNTO 5825 were detected through week 16. In
the CNTO 5825-treated healthy atopic subjects, there was a significant reduction
in serum IgE and C-C motif chemokine ligand 17 (P = 0.028 and 0.068 vs.
placebo, respectively).

CONCLUSIONS

CNTO 5825 was well tolerated, had an acceptable safety profile, exhibited linear
PK characteristics, and no detected antibodies to CNTO 5825.
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Introduction

Interleukin-13 (IL-13) is a cytokine strongly associated with
type 2 helper T cell (Th2) immune responses. IL-13 is an
approximately 12 kDa protein secreted from multiple cell
types, including T cells, eosinophils, basophils, mast cells,
smooth muscle cells, epithelial cells and macrophages.
IL-13 is functionally related to interleukin-4 (IL-4), another
Th2-associated cytokine; however, IL-13 is produced at
much greater levels than IL-4 in vivo,and the general avail-
ability of both ligands and the particular receptor combi-
nations expressed on responding cells is likely to dictate
the overall importance of IL-13 vs. IL-4 in specific disease
settings [1]. IL-13 shares components of its receptor sig-
nalling pathway with IL-4 [2] and initiates a signalling
cascade with the engagement of IL-13 receptor a1 (IL-
13Ra1), followed by subsequent coupling with the IL-4
receptor o (IL-4Ray), resulting in the phosphorylation and
activation of signal transducer and activator of transcrip-
tion 6 [3].

IL-13 signalling has been shown to mediate a
variety of biological activities, including airway hyper-
responsiveness, allergic inflammation, tissue eosinophilia,
mastocytosis, immunoglobulin (Ig) E production, goblet
cell hyperplasia, tissue remodelling and fibrosis. In addi-
tion, IL-13 has been shown to play a role in the growth of
tumour cells [1], modulation of resistance to intracellular
organisms (such as Leishmania species and Listeria mono-
cytogenes) and gastrointestinal nematodes [1] and protec-
tion against induced autoimmune myocarditis [4].

Consistent with its biological activities, IL-13 is thought
to play a role in the pathogenesis of several diseases asso-
ciated with an inappropriate Th2 immune response,includ-
ing asthma, allergic dermatitis and atopic rhinitis [1, 5].
Additionally, IL-13 is thought to be associated with the
inflammation and tissue remodelling observed in patients
with non-atopic asthma and chronic obstructive pulmo-
nary disease and in patients with fibrotic diseases, includ-
ing systemic sclerosis and idiopathic pulmonary fibrosis
[6-8]. As such, inhibition of IL-13 may abrogate both the
atopic and non-atopic manifestations of these diseases.

Evidence suggests that IL-13 has an important role in
asthma;itis associated with human disease, and preclinical
models have demonstrated that it induces many of the
features associated with human asthma. IL-13 has a role
in mediating airway hyper responsiveness, eosinophilic
inflammation and mucus hypersecretion, the elements of
asthma most closely linked to the manifestations of the
disease [9].

In a clinical study in patients with poorly controlled
asthma, monthly subcutaneous (s.c.) treatment with an
anti-IL-13 under clinical development (lebrikizumab) was
associated with a significant improvement in prebron-
chodilator forced expiratory volume in one second (FEV)
at week 12 and reductions of serum Th2 chemokines and
IgE, supporting suppression of the IL-13-mediated biologi-
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cal effect [10]. This suggests that the blocking of IL-13 may
be a good target for attenuating the progression of asthma
and other Th2-related pathologies.

CNTO 5825 is a human anti-IL-13 monoclonal antibody
(mAb) and is a potent and specific antagonist of IL-13 that
inhibits the binding of IL-13 to both IL-13Ra1 and IL-13
receptor 2 (IL-13Ra2) cell surface receptors and conse-
quently modulates IL-13-mediated signal transduction.

The objectives of this first-in-human study were to
evaluate the safety, tolerability, pharmacokinetics (PK),
immunogenicity and pharmacodynamics (PD) of both
single intravenous (i.v.) and s.c. administrations of CNTO
5825 in healthy and healthy atopic subjects.

Methods

Ethical considerations

The ethics committee (University Hospital Antwerp,
Edegem, Belgium) approved the study protocol and
informed consent documents.The study was conducted in
accordance with the Declaration of Helsinki and the regu-
lations established in the USA for the Protection of Human
Subjects (United States Code of Federal Regulations Title
21, Part 56). All subjects provided informed consent before
participating in any study-related procedures.

Study population

Male and female subjects between the ages of 18 and 55
years were eligible. Subjects were required to have had no
clinically relevant abnormalities as determined by medical
history, physical examination, vital signs, serum chemistry,
haematology, coagulation tests, serology, urine dipstick
and 12-lead electrocardiogram. Prescription, herbal and
over-the-counter medications were prohibited for 14 days
prior to and throughout the duration of the study. Occa-
sional use of paracetamol and continued use of multivita-
mins, both at recommended doses, was allowed. Subjects
were required to be nonsmokers with no history of alcohol
or drug abuse. Female subjects of childbearing potential
were required to have a negative pregnancy test upon
study entry. The healthy subjects in the atopic cohort had
to have a positive Phadiatop allergy (IgE) test (Thermo
Fisher Scientific, Uppsala, Sweden) at screening for inclu-
sion in the study.

Study design and treatment

This study was conducted as a double-blind, placebo-
controlled, single ascending dose study in healthy sub-
jects. Sixty-four healthy adult subjects (37 males and 27
females) were enrolled in seven dose cohorts (cohort 1,
0.1mgkg™ iv,; cohort2, 03mgkg’ iv; cohort3,
1.0mgkg™ iv; cohort4, 3.0mgkg” iv; cohort5,
10mgkg™ iv., cohort6, 3mgkg™ s.c; and cohort7,
10 mg kg i.v.in healthy atopic subjects), and dose escala-
tion occurred in a staggered parallel fashion.Cohort 7 con-
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sisted of only atopic subjects in order to explore the PD
response in addition to safety/tolerability and PK in the
highest safe/tolerable dose of CNTO 5825 in this popula-
tion that is known to have elevated inflammatory markers.
In cohorts 1-6, a total of eight subjects each were rand-
omized 6:2 to receive a single-dose administration of
either CNTO 5825 or placebo. Cohort 7 was composed of
16 subjects (12 assigned to CNTO 5825 and four to
placebo).

The study-agent was administered as a 30 min i.v.infu-
sion in cohorts 1-5 and 7 and a 3 mg kg™' single s.c.injec-
tion in cohort 6.The decision to proceed to each higher i.v.
dose cohort was based on a review of safety data collected
for 6 days after study-agent administration from the previ-
ous dose cohort.

Safety assessments

Subjects were monitored for 16 weeks after administration
of the study-agent. All treated subjects were observed in a
hospital setting for 5 days postinfusion and underwent
follow-up evaluations at 1, 2, 3,4, 8, 12 and 16 weeks after
administration of the study-agent. Safety assessments
included monitoring for all adverse events (AEs) and
examination of vital signs, physical examinations, electro-
cardiograms and laboratory parameters. All untoward
events, including serious AEs (SAEs), occurring between
the time of obtaining informed consent and the 16-week
postadministration study follow-up were recorded, regard-
less of whether they were considered to be study related.
The severity of an AE and its relationship to the study-
agent were determined by the investigators, who were
blinded to the treatment assignments. A safety-evaluable
subject was defined as any subject who received a dose of
CNTO 5825 or placebo.

Pharmacokinetic sampling and bioanalysis

For the measurement of CNTO 5825 concentrations in the
serum, blood samples were obtained prior to study-agent
administration,and at 1 and 2 (i.v.cohorts only), 8,24,48,72
and 96 h after administration. Additional blood samples
for the measurement of CNTO 5825 concentrations were
obtained at 1,2, 3,4, 8,12 and 16 weeks after study-agent
administration. Serum CNTO 5825 concentrations were
determined using a validated electrochemiluminescent
immunoassay. Using this assay, the lowest quantifiable
concentration in a sample was 0.078 pig ml™' [lower limit of
quantification (LLOQ) multiplied by minimum required
dilution, 0.0078 g ml™" x 10].

Immunogenicity assessment

The development of antibodies to CNTO 5825 was deter-
mined from serum samples obtained prior to and at 2,4, 8,
12 and 16 weeks after CNTO 5825 administration.Bioanaly-
sis of antibodies to CNTO 5825 in human serum test
samples was performed utilizing an electrochemilumines-
cent immunoassay.

Noncompartmental pharmacokinetic analysis
Noncompartmental analysis using WinNonlin (version
5.2.1; Pharsight Corporation, Mountain View, CA, USA) was
performed to determine the PK parameters of CNTO 5825
following a single i.v. infusion or s.c. injection. The
maximum serum concentration (Cnax) Was obtained from
inspection of the individual serum concentration-time
data.The terminal elimination rate constant (A,) was deter-
mined by least-squares regression analysis of the log-linear
portion of the terminal phase. The area under the serum
concentration-time curve from time zero to infinity
(AUC,-..) was determined as AUC(0-t,) + C,/A,, where C, is
the last measurable serum concentration at time t,. The
terminal half-life (t,,) was calculated as 0.693/A.. The total
systemic clearance (CL) was determined by dividing the
dose by the AUC,._... The volume of distribution during the
terminal phase (V) was determined as CL/A.. The absolute
bioavailability following a single s.c. administration was
calculated using the AUC,._.. following a single s.c. admin-
istration of 3 mg kg™ divided by the AUC,... following a
single i.v. dose of 3 mg kg™ (AUCoc.sc/AUCo o).

Pharmacodynamic assessments

Serum samples were obtained for the measurement of PD
biomarkers at baseline (i.e. prior to study-agent adminis-
tration and at weeks 1,2,3,4,8,12 and 16 after study-agent
administration). Serum IgE was measured by standard
enzyme-linked immunosorbent assay (ELISA; Bethyl Labo-
ratories, Inc.,, Montgomery, TX, USA; catalogue no. E88-108;
LLOQ =20 ng ml™), C-C motif chemokine ligand (CCL) 5 by
Meso Scale Discovery assay system (Human CCL5 (RANTES)
Ultra-Sensitive Kit, catalogue no. K151BFC-4; Meso Scale
Discovery, Gaithersburg, MD, USA; LLOQ = 0.2 pg ml™,
from manufacturer), and CCL11, CCL17 and C-X-C motif
chemokine ligand 5(CXCL5) were measured together by
Luminex system assay (LegendPlex Custom Panel; BioLeg-
end, San Diego, CA, USA; LLOQ = 1.3 pg ml™").The values for
LLOQ were determined from the back-calculated concen-
tration from the mean raw intensity value plus 10 standard
deviations of six replicates of blank samples. All serum
samples from the healthy atopic subjects in cohort 7 had
concentrations above LLOQ for each of the analytes.

Statistical analysis
No formal statistical testing was performed on safety or PK
data. A PK-evaluable subject was defined as any subject
whose PK profiles had sufficient postdose blood samples
that allowed accurate calculation of some or all of the
specified PK parameters. Descriptive statistics were used to
summarize data by dose cohort for PK-evaluable subjects.
Changes in PD biomarkers were assessed as both:
(i) the integrated average change throughout the 16 week
trial period (calculated as the AUC for the log; [fold/
baseline] across all time points measured from baseline
through day 112, divided by 112 days; and (ii) the
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maximum decrease from baseline through day 112,
expressed as the log; [fold/baseline]. Statistical signifi-
cance of changes in biomarker levels between the subjects
who received CNTO 5825 and placebo in the atopic
cohort 7 was evaluated post hoc using a one-tailed Stu-
dent’s unpaired t-test with Welch correction.

Results

Study population

Sixty-four healthy subjects were enrolled and comprised
the safety-evaluable population. Subjects randomly
assigned to cohorts 1-7 (0.1,0.3, 1, 3 and 10 mg kg™ i.v.,
3mgkg™ s.c.and 10 mg kg™ i.v.in atopic subjects, respec-
tively) received the study-agent per protocol, with each
cohort consisting of six CNTO 5825-treated subjects and
two placebo-treated subjects, with the exception of
cohort 7, which comprised 12 CNTO 5825-treated atopic
subjects and four placebo-treated atopic subjects.

For the purpose of data analysis, placebo-treated sub-
jects from each dose cohort were combined as the
placebo-treatment group (n = 16). The distribution of age,
weight, race and sex for each treatment group is shown in
Table 1. Overall, the study population included 27 (42.2%)
females and 37 (57.8%) males.The median age of the sub-
jects was 46 years (range, 18-55 years), and the median
bodyweight was 76.6 kg (range, 53.9-96.3 kg). Almost
all subjects were white (n = 63; 98.4%). There were no
noteworthy differences between cohorts in demographic
characteristics.

Safety and tolerability

Adverse events A summary of AEs that occurred in two or
more CNTO 5825 treated-subjects is presented in Table 2.
Thirty-two (66.7%) CNTO 5825-treated subjects and nine
(56.3%) placebo-treated subjects had at least one AE
during the study. There was no apparent dose response in
the occurrence of AEs.The most frequently reported AE in
subjects receiving CNTO 5825 was headache [eight
(16.7%) vs. 2 (12.5%) for placebo]. Other AEs that were
reported in two or more subjects and occurred more fre-
quently in subjects that received CNTO 5825 compared
with placebo included (in decreasing order of frequency):
nasopharyngitis [six (12.5%) vs. none for placebo], back
pain [three (6.3%) vs. none for placebo] and dizziness,
epistaxis, erythema, hypersensitivity, influenza-like illness,
limb injury, palpitations and vomiting [all occurring in two
(4.2%) vs. none for placebo]. The majority of AEs were mild
to moderate in severity,and most events were considered
by the study investigator to be unrelated to CNTO 5825.No
AEs were reported in the s.c. cohort. None of the AEs that
occurred in this study led to any discontinuation of study-
agent administration or subject termination from the
study.
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Table 1

Baseline demographic characteristics

Cohort 7, atopic subjects,

10 mg kg™ i.v.

Cohort 5, Cohort 6,

Cohort 4,

m
£
o
-5
o
V)

Cohort 2,

Cohort 1,

10 mgkg'iv. 3.0mgkg™’s.c.

3.0 mg kg™ i.v.

>
T
o
~
=)
£
]
-

0.3 mg kg™ i.v.

0.1 mg kg™ i.v.

Pooled placebo subjects

64

12

16

Subjects treated (n)

Age (years)

43.1 = 8.47
27 (42.2)

43.9 + 9.41
7 (58.3)

450 + 7.62

1(16.7)

432 = 6.27
2 (33.3)

44.3 + 6.59
4 (66.7)

37.5 = 10.27

3 (50.0)

44,5 = 9,97
2 (33.3)

46.0 = 3.41
2 (33.3)

418 £9.79
6 (37.5)

Sex: female [n (%)]

Race [n (%)]
Mixed
White

1(1.6)

63 (98.4)

0 (0.0)

0 (0.0)

0 (0.0) 0(0.0) 1(16.7)
5(83.3)

0 (0.0)

0 (0.0)

0(0.0)

12 (100.0)

6 (100.0)

6 (100.0) 6 (100.0) 6 (100.0)

6 (100.0)

16 (100.0)

747 = 11.21
253 = 2.60

74.1 = 14.03
25.7 = 2.67

72.0 = 8.86 73.6 = 9.90 70.3 = 12.78 73.1 £9.40 79.0 = 10.47
24.8 = 3.33 245 = 2.15 252 =270 25.8 = 3.97

243 +1.83

77.8 = 10.54
26.1 = 1.81

76.0 = 11.93

253 + 2.63

Weight (kg)

Body mass index (kg m)

Data are reported as means + SD unless otherwise noted.



Table 2

Summary of all adverse events that occurred in two or more CNTO 5825-treated subjects

Cohort 7, atopic subjects,

10 mg kg™ i.v.

Cohort 5, Cohort 6,

Cohort 4,

m
=
T
o
<
[}
(]

Cohort 2,

Combined

10mgkg'iv. 3.0mgkg"s.c

3.0 mg kg™ i.v.

3
T
o
~
o
£
e
<

0.3 mg kg™ i.v.

0.1 mg kg™ i.v.

Pooled placebo subjects

Intravenous CNTO 5825 safety, tolerability and pharmacokinetics BJCP

48

12
10 (83.3)

16

Subjects treated (n)

32 (66.7)

6 (100.0) 4 (66.7) 5(83.3) 0 (0.0)

2(33.3)

5(83.3)

9 (56.3)

Total number of subjects with

adverse events [n (%)]

Headache

Influenza-like illness

Oropharyngeal pain
Erythema

Nasopharyngitis
Back pain
Diarrhoea
Dizziness
Vomiting
Epistaxis
Palpitations
Hypersensitivity
Limb injury
Myalgia

Two subjects had SAEs reported during the study.
One SAE of cervical hernia, in a subject who received
0.1 mg kg™ CNTO 5825, began on day 11 as a moderate
headache, which worsened into neck pain and akinesia of
the left arm, and was diagnosed as cervical hernia after a
magnetic resonance imaging scan. The cervical hernia
was considered unrelated to the study agent and was
treated with surgery and resolved on day 94. A second
subject, receiving 10 mg kg™ CNTO 5825, experienced
SAEs of dysmenorrhoea, dyspareunia, and persistent
pain on day 63 and was hospitalized. The subject had a
vaginal hysterectomy. Pathology results showed chronic
cervicitis, unrelated to the study-agent, and the SAE was
resolved on day 106. No deaths occurred during the study
period.

Infections Eight (16.7%) CNTO 5825-treated subjects and
two (12.5%) placebo-treated subjects experienced infec-
tions or infestations. The infections or infestations in CNTO
5825-treated subjects included: nasopharyngitis [six
(12.5%)], gastroenteritis [one (2.1%)] and pharyngitis [one
(2.1%)]. Infections or infestations in the placebo-treated
patients included a groin abscess [one (6.3%)] and oral
herpes [one (6.3%)]. There were no subjects with serious
infections in this study; all infections were considered by
the investigators to be mild to moderate.

Allergic, infusion and injection-site reactions CNTO 5825
administered as a 30min i.v. infusion at dose levels
ranging from 0.1 to 10 mg kg™" was well tolerated. No ana-
phylaxis or severe allergic reactions were observed. Infu-
sion reactions were defined as any AE that occurred
during the infusion or within 60 min after the end of the
infusion. According to this definition, there were two sub-
jects who experienced an infusion reaction. A 52-year-old
female who received placebo experienced a mild head-
ache that started 19 min after the end of the infusion,
which was considered by the investigator to be possibly
related to study-agent administration. In addition, a
48-year-old female who received 1 mgkg™" CNTO 5825
experienced vomiting 8 min after the start of the infusion,
which was considered to be unrelated to the study-agent.
No injection-site reactions were reported after s.c. admin-
istration of CNTO 5825.

Laboratory parameters, vital signs and electrocar-
diograms There were no clinically significant changes
observed in the safety laboratory, vital signs, physical
examinations or 12-lead electrocardiogram measure-
ments between CNTO 5825- and placebo-treated subjects
or between baseline and post-treatment with CNTO 5825
for any dose group.There were no noteworthy differences
between CNTO 5825 and placebo or between CNTO 5825

doses in post-baseline mean values at any time point.
1293
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Pharmacokinetic parameters from
noncompartmental analysis

Mean serum CNTO 5825 concentration vs. time curves for
subjects in each dose group are presented in Figure 1. Fol-
lowing a single i.v. infusion, CNTO 5825 serum concentra-
tions exhibited a biphasic PK profile, with a relatively rapid
distribution phase and a relatively slow terminal elimina-
tion phase. Mean terminal t;,; values ranged from approxi-
mately 22 to 32 days and appeared to be independent of
the dose administered.

A summary of the PK parameters for each i.v.dose cohort
is shown in Table 3.Mean Cn.x and AUG, ... values increased in
an approximately dose-proportional manner after i.v. doses
ranging from 0.1 to 10 mgkg™. Systemic clearance and
volume of distribution at terminal phase appeared to be
independent of the dose administered, with mean values for
CL ranging from 2.4 to 4.8 mlday' kg™ and for V, ranging
from 74.5 to 155.7 ml kg™ in all i.v. cohorts.

After a single 3mgkg™ s.c. dose in healthy subjects,
CNTO 5825 was slowly absorbed into the systemic circula-
tion with median time (range) to maximum serum concen-
tration of 5.45 (3.9-7.0) days. CNTO 5825 was eliminated
from the systemic circulation with a mean terminal t» of
29 days after s.c. administration (Table 3). The estimated
absolute bioavailability following 3 mg kg™ s.c. of CNTO
5825 was approximately 75%. The PK parameters from
the healthy atopic subjects 10mgkg™' dose cohort
(cohort7) were similar to the values observed in the
healthy subjects 10 mg kg™ dose cohort (cohort 5).

Immunogenicity

None of the 48 subjects with appropriate samples after
a single iv. or s.c. dose was classified as positive for
antibodies to CNTO 5825 16 weeks after study-agent
administration.

5825 (ug ml-')

| | | | | | | | | | | | | |
0 7 1421 28 35424956 637077 84919810511
Time (days)

0.01

Serum concentration of CNTO

Figure 1

Mean (£SD) CNTO 5825 serum concentration—-time profiles following a
single intravenous (i.v.) infusion or subcutaneous (s.c.) injection of CNTO
5825 in healthy subjects. @, 0.1 mg kg™ iv,; -0, 0.3 mgkg™ iv,; -¥,
1.0mg kg™ iv,;-4-3.0mg kg™ i.v.;-®, 10 mg kg™ i.v,; -0~ 10 mg kg™ i.v,,
atopic subjects; —#-,3.0mg kg™ s.c.
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Table 3

Summary of mean (*SD) pharmacokinetic parameters from noncompartmental analysis following a single intravenous or subcutaneous dose of CNTO 5825 in healthy subjects

Cohort 7, atopic subjects,

Cohort 5, Cohort 6,

Cohort 4,

m
+
14
o
<
o
v

Cohort 2,

Cohort 1,

12

Subjects treated (n)
Crmax (ug ml-")
AUGCy—.

233.13 + 16.814
4300.23 + 592.977

22,992 + 4.853

285.40 = 76.911
4510.91 = 1276.174

79.42 + 10.440
1212.91 = 194.786

23.77 = 4.282
364.13 * 33.615

5.94 *+ 1.024
107.02 *= 13.553

1.38 + 0.266
21.44 + 2.078

905.55 =+ 251.348

(ug day ml-")

2.37 = 0.312

3.55° + 1.043
142.58¢ = 24.311

2.39 + 0.832

74.53 = 14.791
22.54 + 4503

2.55 = 0414
113.02 = 27.681

2.82 = 0.265

90.88 = 12.550
22.46 + 3.228

2.85 *+ 0.356

95.73 = 12.358
23.55 + 3.899

478 + 0.473
155.72 = 65.358

CL (ml day™" kg™)

V (ml kg™")

82.94 + 15.302
24.16 + 2.089

29.40 + 8.580

31.92 + 11.384

22.94 * 10.555

ti2 (days)

Abbreviations and symbols are as follows: 2 median tmax = 5.45 days; ® CL/F; “V,/F; AUCo-.., area under the serum concentration-time curve from time zero to infinity; CL, systemic clearance; Cmax, maximum serum concentration; F, absolute

bioavailability; ti/2, terminal half-life; and V;, volume of distribution during terminal phase.



Intravenous CNTO 5825 safety, tolerability and pharmacokinetics BJCP

120

A
0.75| T
_
g
= 0.50 -
[}
%]
®
a
5 0.25 ]
2
& 0.0 =
)
=
go -0.25
-0.50 | | | | | -
0 20 40 60 80 100 120
Time (days)
C
2.0 T
~ TT -
2 15
3 -
2 1.0
o
T
- 0.5
3
& 0.0
3
~ =05
LN
0
by} -1.0 1 14 1 1
~1.5 | | | | | ]
0 20 40 60 80 100
Time (days)
E
0.50 -
-~
)
£
2 o025
®
2
3
o
< 0.00
o~
00
o
-
w025 |
O
X
O
_0'50 | | | | |
0 20 40 60 80 100
Time (days)
Figure 2

120

CCLI17,Log; (fold/baseline)

O

CCLI1, Log; (fold/baseline)

0.5

0.04

-1.5 | | | | | ]
0 80 100 120
Time (days)

0.50 -

0.25 -

0.00

-0.25 -

_0.50 | | | |
40 60 80

Time (days)

100 120

Serum levels of IgE (A), CCL17 (B), CCL5 (C),CCL11 (D) and CXCL5 (E) in subjects in the 10 mg kg™ i.v.atopic cohort following dosing of CNTO 5825 or placebo.

-O-, placebo; ~#=, CNTO 5825

Pharmacodynamics

In the atopic 10 mg kg™ i.v. cohort, serum IgE levels were
significantly reduced following dosing with CNTO 5825
compared with placebo (P = 0.028, AUC). The geometric
mean of the maximum decrease in IgE levels was 23%
(95% confidence interval 16-29%) for CNTO 5825 vs. 9%
(95% confidence interval 4-14%) for placebo (P = 0.003,

—15% difference). The average peak decrease in IgE levels
occurred within 4 weeks of dosing and was generally sus-
tained for the remainder of study duration to 16 weeks
postdosing (Figure 2A). Importantly, baseline IgE levels
were comparable in the placebo-treated and CNTO 5825-
treated subjects in the atopic cohort, and significance was

maintained when adjusting for baseline IgE levels in
1295
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general linear models (GLM)/analysis of covariance
(ANCovA) analysis (P = 0.020, AUQ).

In the atopic cohort,CCL17 levels were decreased in the
subjects treated with CNTO 5825 when compared with
those treated with placebo (P=0.068, AUC).The geometric
mean of the maximum decrease in CCL17 levels was 42%
for CNTO 5825 vs. 34% for placebo (P = 0.27). The average
peak decrease in CCL17 levels occurred within 4 weeks of
dosing and gradually returned to baseline levels through
study end at 16 weeks postdosing (Figure 2B).Importantly,
baseline CCL17 levels were comparable in the placebo-
and CNTO 5825-treated subjects in the atopic cohort, and
the trend was maintained when adjusting for baseline
CCL17 levels in general linear models/ANCOVA analysis (P =
0.052, AUQ).

There were no significant changes in CCL5, CCL11 and
CXCL5 serum concentrations in CNTO 5825-treated sub-
jects when compared with placebo (Figure 2C-E).

Discussion

The goals of this first-in-human study were to determine
the safety, tolerability, PK, PD and immunogenicity of CNTO
5825 following a single i.v. or s.c. dose in healthy and
healthy atopic subjects.

The safety results from this study demonstrate that
CNTO 5825 was safe and well tolerated by the 42 healthy
subjects treated with a 30 min i.v.infusion of a single intra-
venous dose of CNTO 5825 at dose levels ranging from 0.1
to 10 mg kg™" and the six subjects treated with a single s.c.
dose of 3 mg kg™". No subject experienced anaphylaxis or
severe allergic reactions, one subject experienced a non-
drug-related infusion reaction and no injection-site reac-
tions were observed in the s.c. cohort. Among subjects
receiving CNTO 5825, headache and nasopharyngitis were
the most commonly reported AEs. There was a slightly
higher percentage of subjects experiencing an infection in
the combined CNTO 5825 groups compared with placebo.
However, the number of subjects is small, and it is not
possible to determine whether this difference is clinically
meaningful. Generally, no trends in AEs were observed
across the five i.v.dose groups in the dose escalation phase
and the s.c. administration and atopic cohorts. Observed
AEs were generally transient in nature, mild to moderate in
severity, and considered by the study investigator to be
unrelated to CNTO 5825.There were two SAEs observed in
the CNTO 5825-treated subjects that were considered to
be unrelated to CNTO 5825 and were resolved by the end
of the study.

The GCnax and AUGC... increased in an approximately
dose-proportional manner. In addition, CL, V, and ti,
appeared to be independent of the dose administered.
These observations suggest that CNTO 5825 exhibits linear
PK over the i.v. dose range of 0.1-10 mg kg™". The terminal
elimination half-life was relatively long, ranging from
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approximately 22 to 32 days, and the values were similar
after i.v. or s.c. administration. After s.c. administration of
3 mg kg™, CNTO 5825 was slowly absorbed into systemic
circulation (median tmax Of 5.45 days), and the absolute bio-
availability was relatively high, at approximately 75%. The
PK parameters for CNTO 5825 in healthy atopic subjects
were similar to values observed in healthy subjects, indi-
cating that atopic status did not impact the PK of CNTO
5825.

None of the subjects tested positive for antibodies to
CNTO 5825 after a single i.v. or s.c. dose, and there was no
evidence of accelerated clearance of CNTO 5825 from
the systemic circulation in any subject evaluated in this
study.

After a single dose of CNTO 5825, significant PD effects
of CNTO 5825 were observed for the 10 mg kg™ i.v. atopic
cohort. Serum total IgE was significantly decreased from
baseline in the CNTO 5825 treatment group compared
with the placebo treatment group, with a similar trend
observed for CCL17. These results demonstrate that a
single dose of CNTO 5825 in healthy atopic subjects
impacts downstream immunological mediators directly
related to the target and the disorder (i.e. atopy).

IgE is a critical protein in the disease mechanism of
atopy and is directly and specifically regulated by IL-13
(although also similarly by IL-4).In the 10 mg kg™ i.v.atopic
cohort, treatment with CNTO 5285 significantly decreased
serum total IgE levels in comparison to the placebo treat-
ment group. The reduction of IgE levels was generally sus-
tained, on average, from a peak inhibition around day 28
through day 112 (the end of the trial).

Specifically blocking IL-13, but not IL-4, resulted in a
significant and sustained reduction in serum IgE levels,
despite the similar capacity of both cytokines to regulate
IgE expression.This redundancy of IgE regulation with IL-4
may limit the maximal inhibition that IL-13 antagonism
can exert. As only a single dose of CNTO 5825 was admin-
istered, it is unknown if multiple doses given over a longer
period of time could result in a greater reduction in IgE
levels.

C-C motif chemokine ligand 17 is a chemokine that
promotes Th2-type responses by stimulating chemoattrac-
tion and enhancing activation of Th2 cells [11].IL-13 and
IL-4 are the major regulators of CCL17 production by
peripheral blood mononuclear cells [12, 13]. Overexpres-
sion of CCL17 has been reported particularly in atopic dis-
orders [14] and asthma [15, 16]. Despite not being
markedly elevated in atopic subjects in this study, the
average change of CCL17 levels throughout the trial
period showed a trend of being lower in CNTO 5825-
treated subjects compared with the placebo-treated
subjects.

Early clinical trials of anti-IL-13 protein therapies in
asthma have shown promise.To date, based on published
clinical data, no safety concerns seem to have been asso-
ciated with any of these compounds [17]. Likewise, no
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safety signals have been detected with CNTO 5825 in this
small single-dose phase 1 study.The observed long termi-
nal elimination half-life, low systemic clearance and high
absolute bioavailability of CNTO 5825 were consistent with
the PK profile of similar anti-IL-13 mAbs, such as tralokinu-
mab [18, 19], IMA-638 and IMA-026 [20]. Interestingly, a
decrease in serum total IgE and CCL17 was observed in a
multiple-dose study with lebrikizumab in patients with
poorly controlled asthma, similarly observed in the healthy
atopic subjects after a single dose of CNTO 5825 in this
study [10].

In conclusion, this clinical study provides initial infor-
mation on the safety, tolerability, PK, immunogenicity and
PD of CNTO 5825 administered intravenously or subcuta-
neously in healthy and healthy atopic subjects. CNTO 5825
had an acceptable safety profile, exhibited linear PK char-
acteristics over the dose range studied and produced a PD
response consistent with its mechanism of action.
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