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Abstract

Background and objective Anti-IL-17A IgG/x monoclonal antibody CJM112 binds both IL-17A and IL-17AF. The pur-
pose of this First-in-Human study was to assess CJM112 effects on safety and efficacy in patients with moderate to sev-
ere plaque psoriasis.

Methods This study had two parts: single ascending doses of 5-450 mg subcutaneous (s.c.) CJM112 (SAD) and multi-
dose parallel groups of CJM112 15 mg, 50 mg and 150 mg s.c. low frequency or high frequency (MD). SAD/MD were
double-blind, randomized and placebo-controlled; MD also included a secukinumab 150 mg s.c. arm as an active com-
parator. Patients 18-65 years with moderate to severe psoriasis were included in this study. The efficacy outcome was
the change in Psoriasis Area Severity Index (PASI) from baseline to Week 4 in the SAD part of the study, and from base-
line to Week 12 in the MD part.

Results 96 patients were enrolled in this study (SAD, n = 42; MD, n = 54). In SAD, CJM112 doses from 15 mg and
above demonstrated higher PASI responses compared with placebo at Week 12. CUM112 450 mg did not add further
efficacy, but efficacy duration was prolonged compared with CJM112 150 mg. CJM112 MD resulted in a dose-depen-
dent decrease in PASI over time to Week 12. CJM112 150 mg high frequency did not exceed the effect of CJM112
150 mg low frequency and had similar efficacy to secukinumab 150 mg. The safety profile of CJM112 was as expected
for an antibody targeting IL-17A/IL-17AF.

Conclusions CJM112 had clinical efficacy in moderate to severe psoriasis and was generally safe and well tolerated in
the doses tested. Additional neutralization of IL-17AF did not translate to increased clinical efficacy compared with
secukinumab.
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Introduction

Plaque psoriasis (PsO) is a chronic systemic inflammatory
disease characterized by erythematous and scaly skin pla-
ques. PsO is associated with physical and psychosocial
comorbidities, including cardiovascular disease, metabolic
syndrome and depression.'” Interleukin (IL)-17A has been
identified as a cornerstone cytokine involved in the devel-
opment of psoriatic disease, and clinical trials have demon-
strated the direct effects of inhibition of the IL-17 pathway
on Ps0.%"°

To date, three monoclonal antibodies targeting the IL-17 path-
way have been approved for the treatment of PsO, with numerous
other compounds in clinical development. Both secukinumab and
ixekizumab directly target IL-17A, and brodalumab targets the IL-
17A receptor (IL-17RA) blocking the biological activity of IL-17A,
IL-17C, IL-17F, IL-17E and IL-17AF.">"? Ixekizumab has speci-
ficity for both the IL-17A homodimers and IL-17AF heterodi-
mers.'*'® Bimekizumab, currently in development, selectively
neutralizes both IL-17A and IL-17F.'

CJM112 is a novel fully human anti-IL-17A IgG1/k monoclonal
antibody that, compared with secukinumab, targets a different epi-
tope. CJM112 exhibits favourable physicochemical properties and
has demonstrated a more than 10-fold higher affinity to IL-17A
and a more than 200-fold higher affinity to IL-17AF in vitro (data
on file, Novartis). In contrast to secukinumab, and similar to ixek-
izumab, CJM112 binds with similar affinity to both human IL-17A
and IL17AE."” CJM112 has been developed for the potential treat-
ment of autoimmune and inflammatory conditions. The purpose
of this First-in-Human (FIH) study was to generate safety, phar-
macokinetics/pharmacodynamics (PK/PD), efficacy and dose-re-
sponse data of single and multiple CJM112 dosing regimens in
patients with PsO and directly compare it to secukinumab.

Methods
The generation and characterization of anti-IL-17 antibody
CJM112 are detailed in Methods S1.

Study design

This study was a FIH study of CJM112 in moderate to severe
PsO patients. This study was conducted in two parts, a single
ascending dose part and a multi-dose part conducted in a paral-
lel group design. Both parts were double-blind, randomized and
placebo-controlled, with Part II also including an active com-
parator arm (registered at ClinicalTrials.gov, NCT01828086 and
Eudract, 2012-004507-12). Further details on study design (pa-
tient assignment/blinding, randomization, sample size calcula-
tions and power analysis) are given in Methods S2.

Part | Study Design (Single Ascending Doses, SAD)

Part I evaluated five sequential single ascending doses (SAD)
between 5 and 450 mg of subcutaneous (s.c.) CJM112 compared
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with placebo for each dose group (Fig. la). Each dose cohort
had 6 patients randomized in a 2:1 ratio to active dose vs. pla-
cebo. This study also included an Expansion Cohort in which an
additional 12 patients (8 CJM112, 4 placebo) were added to the
50 mg cohort to ensure sufficient data was available for assessing
efficacy. Therefore, a total of 12 patients were dosed with
CJM112 50 mg. At evaluation, all patients from placebo groups
were pooled into a single group for analysis. All cohorts under-
went a screening period, baseline evaluations, randomization, a
one-day single dose treatment (Day 1), a follow-up period (min-
imum 12 weeks) and an end of study (EOS) visit. After comple-
tion of SAD, an Interim Analysis (IA) was carried out to fully
evaluate safety and efficacy of single doses of CJM112 in PsO
patients and to determine which doses of CJM112 should be
assessed in Part II of the study. The escalation of the doses in the
SAD part occurred only after the majority of the patients in the
previous cohort reached Day 15, to allow inspection of available
2-week safety data before starting the next cohort.

Part Il Study Design (Randomized parallel-group multi-
dose part, MD)

The MD study part included six parallel cohorts, with four
active CJM112 treatment arms with different doses and
schedules, an active control arm (secukinumab 150 mg s.c.)
and placebo (Fig. 1b). The 150 mg secukinumab dose was
selected at the time of the study based on its well-known
dose—response profile to allow better efficacy comparison with
CJM112. The dosing arms for CJM112 consisted of multiple
doses of 15 mg, 50 mg, 150 mg low frequency dosing and
150 mg high frequency dosing with the 15 mg, 50 mg and
150 mg low frequency dosing all following the same dosing
regimen. The treatment period was 12 weeks, after which all
patients entered an eight-week follow-up period before the
EOS visit on Week 20 (Fig. 1b).

Patients

Patients (18-65 years old), weighing > 50 kg with moderate to
severe chronic plaque PsO diagnosed at least 6 months prior to
randomization, were included. Moderate to severe PsO was
defined by a Psoriasis Area Severity Index (PASI) score > 12,
Investigator’s Global Assessment (IGA) score > 3 and a Body
Surface Area (BSA) score > 10%. Patients were inadequately
controlled by topical treatment and/or failed to respond to pre-
vious phototherapy or previous systemic therapies. Key exclu-
sion criteria included forms of PsO other than chronic plaque-
type or previous treatment with IL-17/IL-17 receptor blocking
agents. Previous treatment with biologics required a minimum
washout period of six months. Concomitant use of other sys-
temic immunomodulating treatments (e.g. methotrexate), pho-
totherapy and topical treatment (e.g. corticosteroids) was also
prohibited during the study period.
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Figure 1 Study Design. Schematic describing study design for study Part | single ascending dosing (SAD) and Part Il multiple dosing
(MD). Results from the first interim analysis in SAD were used to determine both which cohort to expand and the dosing strategy for MD.

Study objectives and outcomes

The primary objectives of both study parts were to evaluate the
safety and tolerability of CJM112 in PsO. The primary variable
of interest was the incidence of related serious adverse events
(SAEs) in CJM112 treatment arms. The frequency of adverse
events (AEs) was also described. Safety analysis was conducted
on all patients that received any study drug.

The key secondary objectives were to assess the efficacy in per-
centage change of the PASI score of ascending single doses of
CJM112 from baseline to Week 4 (SAD) and Week 12 (MD).
The efficacy analysis of CJM112 included all randomized
patients with available data and no relevant protocol deviations.
Within the SAD part, the efficacy endpoint was measured by the
change from baseline in continuous PASI at Week 4. The MD
efficacy endpoint was measured by both changes in PASI score
and the proportion of PASI 75/90/100 responders at Week 12.

16-18

Previous pivotal Phase 3 secukinumab studies were used to
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provide estimates of PASI changes over time and PASI respon-
der rates.

Additional secondary endpoints (PK/PD and immunogenicity
profile) of CJM112 are detailed in Methods S2.

Results

Patient population

A total of 96 PsO patients were enrolled in this study and 89
(93%) completed it. 42 patients were enrolled into the SAD
study. 95.2% of patients completed SAD; two patients (4.8%)
were lost to follow up and discontinued the study (n =1
CJM112 5 mg group, n = 1 CJM112 150 mg group). An addi-
tional 54 patients were enrolled into the MD study, with 49
(90.7%) completing the study and 5 (9.3%) patients discontin-
ued. Two patients were lost to follow up (3.7%; n = 1 CIM112
150 mg high frequency; n = 1 CJM112 50 mg group), two were
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discontinued due to an AE (3.7%; n = 2 CJM112 150 mg high
frequency group) and one patient was discontinued due to poor
study attendance (1.9%; CJM112 150 mg low frequency group).
Baseline characteristics for both SAD and MD studies are
described in Table 1. As expected for the small sample size of the
individual cohorts, some patient characteristics were not evenly
distributed between the groups which were considered in the
interpretation of the results. In SAD, the average age was
44.7 years (range: 20—65 years) and weight was 99.3 kg (range
52.5-275 kg). There was one outlier with a very high bodyweight
of reported 275 kg in the 50 mg SAD group. The weight of this
patient was specifically confirmed by the study site. As the proto-
col did not have an upper bodyweight limit, inclusion of this
patient was allowed in the study. The average age and weight of
patients in MD was 44.5 years (range: 22—65 years) and 98.9 kg

Table 1 Baseline characteristics in SAD (Part I) and MD (Part II)

SAD CJM1125 mg CJM112 15 mg CJM112 50 mg
N=4 N=4 N=12
Age, years 43.0 + 10.6 418 + 7.8 41.0 + 11.0
Sex, male 3(75.0) 3(75.0) 6 (50.0)
Race
Caucasian 3(75) 3(75) 9 (75)
Black 0 0 1(8.3)
Asian 1(25) 0 1(8.3)
Other 0 1(25) 1(8.3)
Weight, kg 95.8 + 11.8 98.8 + 12.7 113.7 + 56.2
BMI, kg/m2 333+ 12 328 + 5.7 39.8 + 18.9
PASI 172 + 8.8 171 £ 6.2 182 £ 4.3
DLQI 11.0 £ 54 10.8 + 9.0 122 + 84
Time since 53+ 37 175 £ 154 146 £ 8.3
diagnosis, years
PsA present 1(25.0) 1(25.0) 1(8.3)
MD CJM11215 mg CJM11250 mg CJM112 150 mg low
N=11 N=10 N=10
Age, years 453 +£ 9.8 415+ 96 44.4 £ 8.0
Sex, male 9(81.8) 7 (70.0) 7 (70.0)
Race
Caucasian 9(81.8) 8(80.0) 9(90.0)
Black 1(9.1) 1(10.0) 1(10.0)
Asian 1(9.1) 0 0
Other 0 1(10.0) 0
Weight, kg 103.0 + 33.2 111.6 + 33.8 93.8 + 14.0
BMI, kg/m2 359 + 12.2 37.0 £ 9.6 30.7 £ 6.2
PASI 248 + 124 18.4 + 9.7 219 + 8.7
DLQI 16.7 + 8.5 119 £ 5.2 16.2 + 6.3
Time since 14.6 + 13.1 122 £ 7.6 1835+ 74
diagnosis, years
PsA present 4 (36.4) 2 (20.0) 3(30.0)

(range: 51-180.5 kg), respectively. All active treatment groups
included patients with morbid obesity.

Efficacy

The mean percentage of PASI change from baseline over time
following a single dose of CJM112 is presented in Fig. 2. All
doses of CJM112 from 15 mg and above demonstrated a higher
response compared with placebo at all timepoints measured,
from baseline to Week 12. At Week 4, the percentage change in
PASI from baseline (secondary endpoint) was 0%, —36%,
—55%, —81% and —62% for CJM112 5 mg, 15 mg, 50 mg,
150 mg and 450 mg, compared with —19% in the placebo
cohort. Despite CIM112 150 mg achieving a greater PASI reduc-
tion by Week 4, the highest dose of CJM112 had a relatively
longer duration of efficacy over time, with patients achieving an

CJM112 150 mg CJM112 450 mg Placebo Total
N=14 N=14 N=14 N =42
475 + 18.7 43.0 + 134 489 + 7.1 447 + 10.6
2(50.0) 4 (100.0) 10 (71.4) 28 (66.7)
3(75) 4 (100) 14 (100.0) 36 (85.7)
0 0 0 1(2.4)
1 (25) 0 0 3(7.1)
0 0 0 2(4.8)
75.6 + 19.4 90.5 + 21.9 97.5 + 151 99.3 + 33.7
26.3 + 4.3 28.0 + 4.4 321 +55 335+ 114
231 +9.7 142 + 1.3 219 + 9.7 193+ 7.6
140 £ 7.6 8.8 + 4.9 13.6 + 8.8 122 + 7.7
11.7 £ 10.7 108 £ 25 15.5 £ 123 13.3 £ 10.0
0 0 3(21.4) 6(14.3)
CJM112 150 mg high Secukinumab 150 mg Placebo Total
N=11 N=6 N=6 N =54
443 + 11.8 517 - 6.4 417 £ 147 445 +10.2
7 (63.6) 3(50.0) 2(33.3) 35 (64.8)
10 (90.9) 6 (100.0) 6 (100.0) 48 (88.9)
1(10.0) 0 0 4(7.4)
0 0 0 1(1.9)
0 0 0 1(1.9)
105.7 + 29.1 90.6 + 13.8 745 4+ 20.2 989 + 27.8
36.3 + 8.4 335+ 5.8 269 + 50 340+9.0
184 + 5.1 175 + 6.1 228 £ 94 20.8 + 9.1
12.6 + 5.5 140 + 7.7 140 +50 143 +65
21.8 £ 137 9.7 + 54 16.9 + 13.3 15.1 £ 11.0
3(27.3) 2(33.3) 1(16.7) 15 (27.8)

Data are expressed as mean + SD or n (%), where n = number of patients per cohort. BMI, Body Mass Index; DLQI, Dermatology Life Quality Index; Kg, kilo-
gram; MD, multiple dosing; PASI, Psoriasis Area Severity Index; PsA, psoriatic arthritis; SAD, single ascending dose.
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Figure 2 CJM112 single ascending dose (SAD) reduction in PASI
over time. Line graph demonstrating mean percentage change of
PASI from baseline to Week 12 following a single dose of CUM112
compared with placebo. PASI, Psoriasis Area Severity Index.
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Figure 3 CJM112 multiple dosing (MD) reduction in PASI over
time. Line graph demonstrating mean percentage change of PASI
from baseline to Week 12 following multiple dosing of CdM112
compared with placebo and secukinumab. PASI, Psoriasis Area
Severity Index.

average percentage reduction of —84% 12 weeks after treatment
with CJM112 450 mg.

Mean percentage change in PASI following multiple CJM112
dosing is presented in Fig. 3. Similarly to the effects in SAD,
CJM112 multiple dosing results in a dose-dependent decrease in
PASI over time, clearly lower than placebo. The greatest change
from baseline at Week 12 was recorded in the CJM112 150 mg
low frequency group (—89%), compared with —3% in the pla-
cebo group. The fact that the highest dose group (CJM112
150 mg high frequency) did not exceed the effect of the CJM112

JEADV 2021, 35, 1143-1151

150 mg low frequency dose group demonstrates that the maxi-
mal possible effect has probably been reached (referred to as
‘ceiling effect’). CJM112 150 mg high frequency demonstrated
similar efficacy compared with secukinumab 150 mg, with a
reduction of —76% and —78% at Week 12, respectively.

The CJM112 150 mg low frequency group also showed the
greatest PASI responses, with 90% (n =9), 60% (n =6) and
30% (n = 3) of patients achieving PASI 75/90/100, respectively.
CJM112 150 mg high frequency and secukinumab 150 mg had
similar rates of PASI response. 63.6% (n = 7), 36.4% (n = 4)
and 9.1% (n = 1) of patients receiving CJM112 150 mg high fre-
quency achieved PASI 75/90/100 compared with 66.7% (n = 4),
33.3% (n =2) and 16.7% (n = 1) of patients receiving secuk-
inumab 150 mg. No patients in the placebo group achieved
PASI 75.

Pharmacokinetics and Pharmacodynamics

Following SAD and as expected for a human IgG1 isotype anti-
body targeting a soluble cytokine, the mean apparent total body
clearance (CL/F) for CJM112 in PsO patients was low, ranging
from 0.28 to 0.59 L/day, which was fairly consistent across the
dose range and indicative of linear pharmacokinetics for
CJM112. The apparent volume of distribution (Vz/F) was low,
ranging from 10.6-12.7 L, with no dose dependency. Overall, the
mean elimination half-life for CJM112 ranged between 17 and
19 days after a single dose and maximum CJM112 concentra-
tions (observed Cmax) were generally observed between 3.0 and
7.1 days. Following MD, after an induction period in each
cohort (up to 4 weeks), mean trough steady state CJM112 con-
centrations at Day 85 (Week 12) were reported as 18.4 pg/mlL,
7.14 pg/mL, 2.14 pg/mL and 0.782 pg/mL in the CJM112
150 mg high frequency, 150 mg low frequency, 50 mg and
15 mg cohorts, respectively. Total CJM112 serum concentration
profiles for SAD and MD are shown in Figure S3A and B, respec-
tively.

In both SAD and MD parts of the study, target engagement
was demonstrated in all cohorts through a slow and saturable
accumulation of total IL-17A concentration in serum (accumu-
lation of the CJM112-IL-17A complexes). These profiles were
characteristic of a slow elimination of the CJM112-IL-17A com-
plex (which is taking on the elimination of CJM112), a slow
turnover of IL-17A and a long duration of IL-17A capture. As
expected, increasing the dose led to an increase in the duration
of target capture by CJM112 (SAD) (Figure S4a). In MD, sus-
tained target engagement was demonstrated in all cohorts receiv-
ing CJM112 for the entire treatment period (Figure S4b). The
inter-individual variability in the total IL-17A profiles within
each cohort was likely due to a combination between variability
in drug exposure due to bodyweight and variability in individual
production rate of IL-17A.

Target engagement of secukinumab with IL-17A has been
published previously.'”
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Immunogenicity

Immunogenicity was determined based on the presence of anti-
CJM112 antibodies in serum. In SAD, four patients (14.3%)
treated with CJM112 were anti-drug antibody (ADA)-positive
(at least one treatment induced or boosted ADA-positive sample
at any time during the treatment or follow-up observation per-
iod; no pre-existing antibodies). In MD, six patients (14.3%)
treated with CJM112 were considered ADA-positive and, while
the number of patients was quite low, the frequency of immuno-
genicity positive patients appeared to correlate negatively with
the dose (5/11, 0/10, 1/10 and 0/11 patients were ADA-positive
in the 15 mg, 50 mg, 150 mg low frequency and 150 mg high
frequency cohort, respectively). None of the patients treated
with secukinumab had ADAs. While it cannot be excluded that
in some cases the ADA response may have had a negative impact
on PASI reduction, the presence of ADAs in these patients was
not associated with an immune-related safety signal.

Safety
Overall, 21/42 patients (50%) reported at least one AE during
SAD, with the overall incidence varying between different treat-
ment arms (Table 2). The most frequent AE by system organ
class (SOC) was infections/infestations with 6/28 (21.4%) for
CJM112-treated patients, an effect which was higher than in the
placebo group (1/14; 7.1%). Although the incidence amongst
CJM112 groups was greatest in the highest dose group (CJM112
450 mg, 2/4; 50%), no clear

there was dose-response

Table 2 Adverse events in SAD (Part l) by system organ class

relationship. Three serious AEs (SAEs) were reported during
SAD. One patient had a Grade 4 hypertensive crisis (CJM112
150 mg group), one patient reported a right distal radius frac-
ture (CJM112 450 mg group) and one reported an exacerbation
of mild thoracic back pain secondary to a degenerative disc (pla-
cebo group). None of these SAEs were suspected as related to
the study drug or resulted in study discontinuation.

A similar incidence of AEs were reported following MD, with
30/54 (55.6%) reporting at least one AE (Table 3). The overall
incidence of AFs varied across different treatment arms, with the
highest number of AEs reported in CJM112 150 mg high fre-
quency group (n =9; 81.8%). The most commonly affected
SOC was again infections/infestations (mostly upper respiratory
tract infections). This was the only SOC in which the AEs
showed a possible tendency for a dose-response with most infec-
tions and infestations occurring in the highest CJM112 dose
group (54.5%) with none reported in the lowest dose group.
Overall, incidence of infections/infestations was slightly higher
in the CJM112 group (mainly in CJM112 150 mg high frequency
group, n = 6/11) as compared to placebo or secukinumab. One
patient (CJM112 150 mg high frequency group) reported two
SAEs during MD. On Day 126, this patient developed postopera-
tive respiratory failure (Grade 4) following elective out-patient
surgery unrelated to study treatment. On the same day, the
patient developed Grade 2 acute renal failure. Both events
resolved and were not suspected to be related to the study drug.
Two patients were discontinued from this study in MD, due to

CJM112 CJM112 CJM112 CJM112 CJM112 CJM112 Placebo

5 mg 15 mg 50 mg 150 mg 450 mg Total (n=14)

(n=4) (n=4) (n=12) (n=4) (n=4) (n = 28)

Patients with AE 1(25) 2 (50) 5(41.7) 2 (50) 3(75) 13 (46.4) 8(57.1)
System organ class (SOC)

Infections and infestations’ 0 1(25) 3(25) 0 2 (50) 6(21.4) 1(7.1)
Skin and subcutaneous tissue disorders 0 0 0 1(25) 1(25) 2(7.1) 3(21.4)
Gastrointestinal disorders’; 0 0 1(8.3) 1(25) 1(25) 3(10.7) 1(7.1)
Nervous system disorders 0 1(25) 2(16.7) 0 1(25) 4(14.3) 0
General disorders and administration site conditions 0 0 1(8.3) 1(25) 0 2(7.1) 1(7.1)
Investigations 0 0 1(8.3) 0 1(25) 2(7.1) 1(7.1)
Musculoskeletal and connective tissue disorders 0 0 0 0 1(25) 1(3.6) 0
Respiratory, thoracic and mediastinal disorders 1(25) 1(25) 0 0 0 2(7.1) 1(7.1)
Injury, poisoning and procedural complications 0 0 0 0 1(25) 1(3.6) 1(7.1)
Psychiatric disorders 0 0 0 1(25) 0 1(3.6) 1(7.1)
Blood and lymphatic system disorders 0 0 0 0 0 0 1(7.1)
Cardiac disorders 0 0 0 0 0 0 1(7.1)
Immune system disorders 0 0 0 1(25) 0 1(3.6) 0
Metabolism and nutrition disorders 0 0 0 1(25) 0 1(3.6) 0
Reproductive system and breast disorders 0 0 0 0 0 0 1(7.1)
Vascular disorders 0 0 0 1(25) 0 1(3.6) 0

fInfections and infestations include cellulitis (n = 1), folliculitis (n = 1), gastroenteritis (n = 2), pneumonia (n = 1) and upper respiratory tract infection (n = 4).
Gastrointestinal disorders include flatulence (n = 1), lip pain (n = 1) and toothache (n = 1). Subjects with multiple adverse events within a body system are

counted only once in the table above.
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Table 3 Adverse events in MD (Part Il) by system organ class
CJM112 CJM112 CJM112 CJM112 CJM112  Secukinumab Placebo
15 mg 50 mg 150 mg 150 mg Total 150 mg (n=6)
(n=11) (n=10) low(n=10) high(n=11) (n=42) (n=6)
Patients with AE 5 (45.5) 5 (50) 4 (40) 9(81.8) 23(54.8) 2(33.3) 5(83.3)
System organ class (SOC)
Infections and infestations’ 0 1(10) 2(20) 6 (54.5) 9(21.4) 1(16.7) 2(33.3)
Skin and subcutaneous tissue disorders 2(18.2) 1(10) 3(30) 1(9.1) 7(16.7) 0 1(16.7)
Gastrointestinal disorders’ * 1(9.1) 2 (20) 1(10) 1(9.1) 5(11.9) 1(16.7) 0
Nervous system disorders 2(18.2) 2 (20) 1(10) 0 5(11.9) 0 1(16.7)
Investigations 0 2 (20) 2(20) 0 4(9.5) 0 1(16.7)
Musculoskeletal and connective tissue disorders 1(9.1) 1(10) 1(10) 1(9.1) 4(9.5) 0 1(16.7)
Injury, poisoning and procedural complications 0 0 1(10) 3(27.3) 4(9.5) 0 0
Respiratory, thoracic and mediastinal disorders 0 0 1(10) 1(9.1) 2(4.8) 0 1(16.7)
Cardiac disorders 0 1(10) 0 1(9.1) 2(4.8) 0 0
General disorders and administration site 1(9.1) 0 0 1(9.1) 2(4.8) 0 0
conditions
Neoplasms benign, malignant and unspecified 1(9.1) 0 1(10) 0 2(4.8) 0 0
Psychiatric disorders 0 1(10) 0 0 1(2.4) 0 1(16.7)
Eye disorders 1(9.1) 0 0 0 1(2.4) 0 0
Immune system disorders 0 1(10) 0 0 1(2.4) 0 0
Metabolism and nutrition disorders 0 0 1(10) 0 1(2.4) 0 0
Renal and urinary disorders 0 0 0 1(9.1) 1(2.4) 0 0
Reproductive system and breast disorders 1(9.1) 0 0 0 1(2.4) 0 0

fInfections and infestations include adenovirus (n = 1), conjunctivitis (1), cystitis (1), ear infection (1), gastroenteritis (3), nasopharyngitis (n = 1), otitis externa

(n = 1), tinea infection (n = 2), upper respiratory tract infection (n = 4).

iGastrointestinal disorders include abdominal wall haematoma (n = 1), aphthous ulcer (n = 1), constipation (n = 1), diarrhoea (n = 2), dyspepsia (n = 1) and
nausea (n = 1). Subjects with multiple adverse events within a body system are counted only once in the table above.

AEs (both CJM112 150 mg high frequency group). One patient
developed a Grade 1 upper respiratory tract infection on Day 2.
The event was resolved on Day 7 and the patient was discontin-
ued from the study that day. A second patient developed wors-
ening of PsO (Grade 2) on Day 85 which also led to study
discontinuation. There were no cases of inflammatory bowel dis-
ease, candida infection or major adverse cardiovascular events in
this study.

Discussion

This is the FIH study of CJM112, conducted in two parts (pla-
cebo-controlled single ascending dose Part I and randomized
placebo- and active-controlled parallel-group multi-dose Part II)
in patients with moderate to severe plaque PsO.

CJM112 demonstrated disposition characteristics that are typ-
ical for an IgGl1 type antibody targeting a soluble target, and lin-
ear pharmacokinetics over the investigated dose range. Target
engagement was demonstrated in all cohorts through a slow and
saturable accumulation of total IL-17A concentration in serum,
and these profiles were characteristic of a slow elimination of the
CJM112-IL-17A complexes, a slow turnover of the ligand and a
long duration of IL-17A capture.

In the SAD part of the study, the mean percentage decrease in
PASI versus time profiles were better than placebo for the 15 mg
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and higher dose groups, indicating a clinical effect on PsO.
Imbalances between the small cohorts, specifically regarding
bodyweight limits the interpretation of the results and differ-
ences between the groups. The CJM112 50 mg group showed a
55% reduction in mean % PASI scores at Week 4. Considering
that the 50 mg dose group had the highest bodyweight as a main
potential confounding factor, this result is considered a true rep-
resentation of the efficacy in psoriasis. The very positive out-
come of the 150 mg dose group (—81% change from baseline)
should, however, also be viewed with the background that this
group had the lowest mean and median bodyweight. The
CJM112 450 mg dose group did not add significant further effi-
cacy benefit but seemed to prolong the efficacy duration. Thus, a
single dose of CJM112 150 mg may have already achieved the
‘ceiling effect’ of maximal efficacy.

In the MD part of the study, CJM112 showed clinical activity
in all dose groups tested. All three higher CJM112 dose groups
(CJM112 50 mg, CJM112 150 mg low and high frequency)
appeared to have similar efficacy as the secukinumab group and
similar to secukinumab data from pivotal Phase III trials, again
hinting to a ‘ceiling effect’ for anti-IL-17A therapy in PsO.
CJM112 has equal affinity to both the IL-17A homodimer and
IL-17AF heterodimer, and has a potency towards IL-17AF
of > 400-fold higher than that of secukinumab. This indicates
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that IL-17A is the main effector cytokine and that additional
blocking of IL-17AF is not contributing to efficacy in PsO. The
exact role of IL-17F in the pathogenesis of PsO is not well
understood. Although both IL-17A and IL-17F are highly

: . . 18,19
expressed in psoriatic lesions,

preclinical models have
demonstrated that IL-17A plays a more important role in driv-
ing immunity compared with IL-17F.>°** IL-17F homodimer
activation results in a weaker inflammatory response compared
with IL-17A, with IL-17AF having intermediate potency.** Fur-
thermore, serum IL-17A correlated with disease activity in PsO,
whereas IL-17F did not.?>. While all this points to IL-17A as the
main effector cytokine, emerging data on the safety and efficacy
of bimekizumab (dual IL-17A and IL-17F inhibition) will help
inform the relative importance of IL-17A, IL-17F and IL-17AF
in the pathophysiology and treatment of PsO.

CJM112 was safe and well tolerated in the doses and regimen
tested in this study. Following SAD, no significant safety signals
were detected. Although difficult to conclude given the low patient
numbers, the overall AE frequency in CJM112-dosed patients was
similar to placebo with no specific AE or class of AEs occurring in
a relevant higher frequency. Repeated dosing of CJM112 resulted
in a slightly higher rate of non-serious infections (mild or moder-
ate severity) with a tendency for dose-related increase. Since these
results are based on a small number of patients, the potentially ele-
vated risk for non-serious infections with CJM112 therapy
requires further investigation in larger patient cohorts.

Considering the fact that neither the higher neutralization
capacity of CJM112 against IL-17A nor the additional neutral-
ization effects against IL-17AF seem to translate into increased
clinical efficacy in PsO patients compared with conventional IL-
17 blockers, the additional therapeutic value of CJM112 in PsO
over already available therapies appears questionable. However,
other indications sensitive to IL-17 may have a greater benefit
from additional features of CJM112 and therefore further clini-
cal testing in other indications, such as hidradenitis suppurativa,
are warranted.
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Fig S1. Sequences of the heavy and light chain variable regions
of CJM112. (A) Nucleotide and amino acid sequence of the
heavy chain variable region of CJM112. (B) Nucleotide and
amino acid sequence of the light chain variable region of
CJM112. Differences to parental antibody are in bold and under-
lined

Fig S2. Cross-reactivity of IL-17 family members from different
species Bar graph demonstrating mean+SEM O.D. values of IL-
17 family members from human, cynomolgus monkey, mouse
and rat species

Fig S3. Total therapeutic antibody serum concentration follow-
ing SAD and MD CJM112 treatment. Line graphs demonstrating
total serum CJM112 concentrations over time following single
ascending dosing (SAD) (A) and multiple dosing (MD) (B) Data
is expressed as the arithmetic mean (semi-logarithmic scale)
+SD

Fig S4. IL-17A levels following SAD and MD CJM112 treatment.
Line graphs demonstrating IL-17A serum concentrations over
time following single ascending dosing (SAD) (A) and multiple
dosing (MD) (B) Data is expressed as the arithmetic mean+SD
Method S1 and S2. Supplementary Material

Table S1. Binding affinities to IL-17A, IL-17F and IL-17AF from
different species

Table S2. Recombinant proteins and antibodies used for binding
assay
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