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ABSTRACT. Objective. To evaluate the longer-term safety and efficacy of secukinumab, a fully human
monoclonal antiinterleukin-17A antibody, in patients with rheumatoid arthritis.
Methods. In this 52-week, double-blind, placebo-controlled (up to Week 20) study (NCT00928512),
patients responding inadequately to disease-modifying antirheumatic drugs (DMARD) or biologics
were randomized to receive monthly subcutaneous injections of secukinumab (25, 75, 150, or 300
mg), or placebo. The efficacy and safety results up to Week 20 have been reported previously. Here,
efficacy results from Week 20 to 52 and safety results from Week 20 to 60 are presented.
Results. Of 237 patients randomized, 174 (73.4%) completed the study. Patients with improved
American College of Rheumatology (ACR) and 28-joint Disease Activity Score (DAS28) C-reactive
protein (CRP) responses at Week 16 sustained their responses through Week 52. In patients taking
150 mg of secukinumab, responses were improved through Week 52 (ACR50: Week 16 = 45%,
Week 52 = 55%; DAS28-CRP < 2.6: Week 16 = 25%, Week 52 = 40%). The rate of adverse events
(AE) from weeks 20 to 60 was 64.8%, with most AE being mild to moderate in severity. The overall
rate of infections was 31.9%, most being mild. The most predominant infection was nasopharyngitis,
and was not associated with dose or concurrent neutropenia. Serious AE were reported in 21 patients
(8.9%). There were 3 reports of malignancies (ovarian, lung, basal cell), and no deaths between
weeks 20 and 60.
Conclusion. Patients with active RA who failed to respond to DMARD and other biologics showed
an improvement after longterm treatment with 150 mg of secukinumab. The frequency of AE
remained stable over time and secukinumab had a consistent safety profile over 60 weeks.
(J Rheumatol First Release Jan 15 2014; doi:10.3899/jrheum.130637)
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Rheumatoid arthritis (RA) is a chronic, inflammatory,
systemic, autoimmune disease of unknown etiology charac-
terized by synovitis leading to joint damage'. The patho-
genesis of RA involves a cascade of inflammatory

METHOTREXATE
MONOCLONAL ANTIBODIES
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processes of invading and resident cells along with inflam-
matory mediators such as cytokines, which ultimately leads
to the destruction of joints>. A number of novel cytokines
have been implicated in the pathogenesis of RA3. There is
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consistent evidence that demonstrates the important role of
interleukin 17 (IL)-17436.789.10 1.17 comprises 6
subtypes (IL-17A-F), of which IL-17A appears to play an
important role in the immunopathogenesis of RA%I!
Several clinical approaches have been developed targeting
the IL-17 ligand, its receptor, or associated pathways, such
as IL-23, IL-6, and IL-11213.14.15.16.17 " Apother important
approach involves antagonizing the transcriptional activity
of the key factor retinoic acid-related orphan receptor yt for
Th17 differentiation by small molecules'®.

Secukinumab is a high-affinity fully human monoclonal
antibody that selectively neutralizes IL-17A and might be
effective in RA!® while preserving other Th17 and innate
immune cell functions2%2!, Moreover, 1Y2439821
(ixekizumab), a humanized anti—IL-17 monoclonal antibody,
is known to improve signs and symptoms of RA when
compared with placebo??, further validating IL-17A neutral-
ization as a potentially valuable target in the treatment of
RA. Our study was conducted on patients with active RA
despite stable treatment with methotrexate (MTX) to
evaluate the efficacy and safety of subcutaneous secuk-
inumab at different doses up to Week 52. The results of the
data analyzed for up to Week 20 have been presented®.
Herein, we report the longer-term efficacy and safety.

MATERIALS AND METHODS

Study design and patient population. This was a phase II, dose-finding,
double-blind, randomized, placebo-controlled study conducted in 11
countries (Belgium, the Czech Republic, Germany, Hungary, Japan, the
Republic of Korea, Poland, Russia, Slovakia, Taiwan, and the United
States) at 54 centers (NCT00928512).

Regulatory and ethical review board approvals from authorities in each
country were obtained for the study protocol. All patients signed an
informed consent document and the study was conducted in accordance
with the Declaration of Helsinki and followed good clinical practice
guidelines.

Key inclusion criteria were diagnosis of RA [American College of
Rheumatology (ACR) 1987 revised criteria] with active disease (= 6 of 28
tender and = 6 of 28 swollen joints) and failure of patients to respond to
disease-modifying antirheumatic drugs (DMARD) and other biologics.
Key exclusion criteria were severe ongoing uncontrolled medical condi-
tions, positive tuberculosis screening, evidence of ongoing inflammatory
diseases other than RA, active infections, history of malignancy, or use of
prednisone > 10 mg/day. Patients taking current biologic therapy were
excluded, but those with a history of use of any biologics were included
after an appropriate washout period ranging from 1 week to 26 weeks
depending on their half-life.

Adult patients (n = 237) taking MTX were randomized (1:1:1:1:1) to
receive subcutaneous injections of secukinumab (25,75, 150, and 300 mg),
or placebo every 4 weeks for 48 weeks. All patients received treatment as
initially randomized up to 16 weeks. Based on the assessment of ACR20
response at Week 16, doses of secukinumab were reassigned at Week 20.
Patients achieving ACR20 response continued on the same dose while
nonresponders taking 25- and 75-mg doses were increased to 150 mg;
nonresponders taking 150 mg were increased to 300 mg, patients taking
300 mg of secukinumab continued the same dose regardless of their
response, and those on placebo were given 150 mg of secukinumab (Figure
1). There was no placebo arm after Week 20. Stable doses of MTX (= 7.5
mg/week to < 25 mg/week) during the trial and for at least 4 weeks prior to

randomization were required. Stable doses of corticosteroids (< 10 mg/day
prednisone or equivalent) were permitted3.

Study endpoints. The primary endpoint was proportion of patients
achieving ACR20 response at Week 16. Other efficacy endpoints after
Week 20 reported here are the proportion of patients achieving ACR 20, 50,
and 70 response; 28-joint Disease Activity Score (DAS28) C-reactive
protein (CRP); serum levels of high-sensitivity CRP (hsCRP); erythrocyte
sedimentation rate (ESR); and Health Assessment Quality-Disability Index
(HAQ-DI) scores. No radiographic data were obtained. Safety is reported
here through the safety followup at Week 60.

Statistical analysis. All patients who continued the treatment at Week 20 at
the same or reassigned dose regimen were included in the full analysis set
and safety set from Week 20 to the end of the study. The proportion of
patients achieving ACR20 response at Week 16 was compared with placebo
for each of the secukinumab-treated groups based on a logistic regression
model with treatment, center, baseline weight, and baseline DAS28 as
covariates. Adverse events (AE) and serious AE (SAE) were summarized
by absolute and relative frequencies, and by treatment group. A last obser-
vation carried forward approach was used for imputing missing values.

RESULTS

Patient demographics and baseline characteristics were
comparable across all treatment groups as published??, with
18.4% to 22.2% of patients previously exposed to biologics.
Of a total of 290 patients screened, 237 were randomized to
1 of the 5 treatment groups, and 174 (73.4%) of those
completed the study up to Week 60, regardless of the
assigned dose. In total, 63 patients (26.6%) discontinued the
study: 16 (6.75%) before Week 1623, 5 (2.1%) between
Week 16 and Week 20, and 42 (17.72%) between Week 20
and Week 60 (Figure 2). The reasons for study discontinu-
ation between Week 20 and Week 60 were comparable
between the treatment groups, with the exception of discon-
tinuation due to AE (11.1%) and unsatisfactory therapeutic
effect (16.7%), which was more frequent in patients
receiving 25 mg of secukinumab throughout the study. None
of the patients receiving 150 mg of secukinumab for the
entire treatment period discontinued the study, neither
because of unsatisfactory therapeutic effect nor because of
withdrawal of consent (Figure 2).

As reported, statistical significance for the primary
efficacy endpoint of ACR20 response at Week 16 was not
achieved. ACR20 responses after 16 weeks taking secuk-
inumab (25, 75, 150 and 300 mg dose groups) compared
with placebo were 34%, 46.9%, 46.5%, and 53.7% versus
36.0%, respectively?®. After Week 16, patients who
responded to secukinumab treatment sustained their
response through Week 52 (Figures 3 and 4). Responders
who kept taking 150 mg of secukinumab had the greatest
improvement in response over time, with 55% and 40% of
patients achieving ACR50 and ACR70 response, respec-
tively, at Week 52 (Figure 3). Among patients taking the
placebo who had achieved ACR20 response by Week 16 and
were reassigned to 150 mg of secukinumab at Week 20, 50%
achieved ACRS50 response (Figure 3) and 22.2% achieved
ACRT70 response by Week 52. Additionally, the improve-
ment in DAS28-CRP was sustained up to Week 52 in
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Figure 1. Study design with dosing regimen.

responders across the dose groups, with the greatest
improvement observed with the 150 mg dose of secuk-
inumab (Figure 4). The decrease in serum hsCRP levels
until Week 1623 was sustained over time up to Week 52;
similarly, the decrease in ESR was sustained over time up to
Week 52. Slight improvements in HAQ-DI scores over time
were observed through Week 52 in responders who
continued taking 150 mg of secukinumab (-0.6 at Week 24
vs —0.7 at Week 52). In our study population, nonresponders
taking secukinumab in all dose cohorts up to Week 16 did
not appear to gain benefit after dose escalation at Week 20,
as assessed by ACR20/50/70 scores and DAS28-CRP
(Figures 3 and 4). The greatest percentage of patients
achieving DAS28-CRP =< 2.6 was with 150 mg of secuk-
inumab and increased over time (Week 24 = 30%, Week 52
=40%). Patients who responded to placebo but switched to
150 mg of secukinumab at Week 20 had a similar
proportion of patients achieving DAS28 CRP < 2.6 (Week
24 =27.8%, Week 52 = 38.9%). At Week 52, 62% (n = 8 of
13) and 38% (n = 5 of 13) of patients with a previous
history of failure to respond to biologics who received 150
mg of secukinumab after Week 20, achieved ACR20 and 50
responses, respectively.

Safety. The frequency of AE was 55.1% up to Week 2073 and
64.8% from weeks 20 to 60 (Table 1); however, this is not
adjusted for the longer time of exposure between Week 20
and Week 60 compared with the initial 20-week period.
Infections were the most common AE (n = 69, 31.9%), akin

to AE seen up to Week 20 (n = 52, 21.9%). Most AE were
mild to moderate in severity and comprised mostly of
nasopharyngitis (n = 28, 13.0%), rheumatoid arthritis (n =
12, 5.6%), or urinary tract infections (n = 10, 4.6%). The
incidence of AE in patients who were taking the placebo up
to Week 20 was 58.0%. The incidence of AE in this same
patient cohort, in which all patients were given 150 mg of
secukinumab at Week 20, was 53.3% between Weeks 20 and
60. Between Weeks 20 and 60, 18 patients (8.3%) discon-
tinued the treatment because of AE, with infections and
infestations being the most commonly reported AE that led
to study discontinuations (3 patients in the 150-mg arm and
1 patient in the 300-mg arm). This includes 3 patients who
reported an AE before Week 20, but did not discontinue until
after Week 20. Notably, infections were not dose-dependent
and none of the reported infections were associated with
neutropenia.

A total of 29 SAE were reported in 21 patients [25 mg,
n=1(5.6%);75 mg,n=23(13.0%); 150 mg,n =9 (7.8%);
and 300 mg, n = 8 (13.3%)] between Weeks 20 and 60, of
which 6 SAE were due to infections (lung abscess with no
defined pathogen, bronchitis with no defined pathogen,
herpes zoster, Klebsiella pneumonia bacteremia, Escherichia
coli urinary tract infection, and chronic cholecystitis with no
defined pathogen). Based on exposure-adjusted analysis,
this corresponds to an incidence rate of 2.5 serious infec-
tions per 100 patient-years. There were 3 reports of malig-
nancy (ovarian, 150 mg, n = 1; lung, 300 mg, n = 1; and
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Figure 2. Patient disposition (randomization set). ACR: American College of Rheumatology.
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Figure 3. Proportion of patients achieving ACR50 response over time through Week 52 by responders (R) and
nonresponders (NR) (full analysis set). ACR: American College of Rheumatology.
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Figure 4. Mean change in 28-joint Disease Activity Score-C-reactive protein response from baseline through
Week 52 by responders (R) and nonresponders (NR; full analysis set).

basal cell, 300 mg, n = 1) and no report of death up to Week
60. Treatment with secukinumab did not affect lipid profiles
[triglycerides, total cholesterol, high-density lipoprotein
(HDL) cholesterol, low-density lipoprotein (LDL) choles-
terol, and HDL/LDL ratio] and no notable elevations in liver
enzymes or total bilirubin were observed between weeks 20
and 60. A decrease in white blood cells and absolute
neutrophils was observed in a few patients between weeks
20 and 60, although those cases were transient and did not
lead to study discontinuation (Table 2).

DISCUSSION

Results from this phase II trial constitute the first
longer-term efficacy and safety data for secukinumab in
patients with RA. The safety and tolerability profile of
secukinumab was consistent with the profile observed
through Week 2023 and there was no indication of
dose-dependent adverse effects. In our study, AE rates
occurring during Weeks 20 to 60 in patients receiving 25 to
300 mg of secukinumab were comparable to those observed
in patients receiving placebo until Week 20 (secukinumab
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Table 1. Safety profile showing any adverse events from Week 20 through to the end of the study (safety set).

Secukinumab
Adverse Events* 25 mg 75 mg 150 mg 300 mg Total
n=18, n=23, n=115, n =60 n =216,
n (%) n (%) n (%) n (%) n (%)
Any adverse event 11 (61.1) 15 (65.2) 73 (63.5) 41 (68.3) 140 (64.8)
Infections and infestations 6(33.3) 6(26.1) 40 (34.8) 17 (28.3) 69 (31.9)
Nasopharyngitis 1(5.6) 4(174) 15 (13.0) 8(13.3) 28 (13.0)
Pharyngitis 0 0 1(0.9) 5(8.3) 6(2.8)
Urinary tract infection 2 (11.1) 14.3) 54.3) 2(3.3) 10 (4.6)
Upper respiratory tract infection 2 (11.1) 0 6(5.2) 1(1.7) 94.2)
Bronchitis 0 0 6(5.2) 2(3.3) 8 (3.7)
Gastrointestinal infection 1(5.6) 0 0 0 1(0.5)
Gastrointestinal disorders 0 3(13.0) 14 (12.2) 5(8.3) 22 (10.2)
Musculoskeletal and connective
tissue disorders 3(16.7) 2(8.7) 24 (20.9) 11 (18.3) 40 (18.5)
Rheumatoid arthritis 2 (11.1) 0 6(5.2) 4.(6.7) 12 (5.6)
General disorders and administration
site conditions 2 (11.1) 1(43) 4(3.5) 4.(6.7) 11 (5.1)
Blood and lymphatic system disorders 1 (5.6) 3(13.0) 8(7.0) 5(8.3) 17 (7.9)
Investigations 2 (11.1) 1(423) 6(5.2) 3(5.0) 12 (5.6)
Nervous system disorders 2 (11.1) 1(4.3) 4(3.5) 6 (10.0) 13 (6.0)
Reproductive system and
breast disorders 2 (11.1) 0 0 0 2(0.9)
Skin and subcutaneous tissue disorders 0 2 (8.7) 8(7.0) 7(11.7) 17(7.9)

* Listed affected system organ classes are those reported in at least 10% of patients; listed infections are those

reported in at least 5% of patients.

Table 2. Grades of newly occurring clinically notable abnormalities in white blood cells and absolute neutrophils
from Week 20 through to the end of the study, by laboratory test and treatment (safety set).

Laboratory Test

Secukinumab, n (%)

25 mg, 75 mg, 150 mg, 300 mg,
n=18 n=23 n=115 n =60
White blood cells (total), 10%/1
Grade 1 (3-LLN) 0 3(13.0) 6(5.2) 6 (10.0)
Grade 2 (2-3) 0 1(4.3) 6(5.2) 0
Grade 3 (1-2) 0 1(4.3) 0 0
Grade 4 (< 1) 0 0 0 0
Absolute neutrophils (segments + bands), 10%/1
Grade 1 (1.5-LLN) 0 1(4.3) 3(2.6) 0
Grade 2 (1.0-1.5) 0 0 5(43) 1(1.7)
Grade 3 (0.5-1.0) 0 2(8.7) 5(43) 0
Grade 4 (<0.5) 0 0 0 1(1.7)

LLN: lower limit of normal.

25-300 mg: 61.1%—-68.3% vs 58.0%). After Week 20, infec-
tions and infestations, predominantly nasopharyngitis
(range 5.6% to 17.4%), were the most frequently occurring
organ class AE across treatment groups, but there was no
clear dose dependency. Moreover, there was no increase in
the incidence of AE in the cohorts where the dose of secuk-
inumab was increased. The majority of AE were mild or
moderate in severity and were not suspected to be related to
the study drug.

In our study, the overall completion rate (73.4%) was
comparable to those observed in phase II studies of other

biologics. For abatacept 2 and 10 mg/kg, the 1-year
completion rates were 70.5% and 78.3%, respectively, with
only 59.7% completing 1 year in the placebo cohort>*. For
500 mg and 1000 mg rituximab cohorts, the completion
rates at 24 weeks were 91% and 86%, respectively, while it
was only 65% for the placebo group?. Interestingly, in our
study, there were no withdrawals of consent and no discon-
tinuations due to lack of efficacy in patients who were
taking the 150-mg dose throughout the study and also those
who were initially taking 150 mg and later increased to 300
mg at Week 20, indicating that the 150-mg dose cohort as
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originally randomized was associated with the greatest
treatment adherence (Figure 2). Discontinuations due to
unsatisfactory therapeutic effects were most frequent in the
25-mg dose cohort (Figure 2). After Week 20, no deaths or
cases of tuberculosis were reported.

With respect to efficacy, patients who continued taking
secukinumab had sustained or improved ACR responses and
DAS28 scores for up to 1 year. Patients who received 150
mg of secukinumab or who switched from placebo to 150
mg of secukinumab showed the greatest improvement in
ACR responses and DAS28 scores over time up to 1 year, as
well as the greatest reduction in CRP levels, improvement in
DAS28 CRP < 2.6 rates, and HAQ-DI scores. Patients with
a history of failure to biologics (18.4% to 22.2%) who
received 150 mg of secukinumab also showed improved
ACR responses monthly. These results suggest that the
150-mg dose regimen may be an effective dose regimen for
the treatment of RA, including patients with a history of
failure to respond to biologics. However, this needs confir-
mation in larger studies.

In our study, ACR20 nonresponders at Week 16 did not
gain any additional benefit after dose escalation, indicating
that patients who did not demonstrate a response up to Week
16 were not likely to benefit from higher doses or with
continued longterm exposure. Nonresponse at an early
timepoint is being further explored in ongoing studies to
ascertain characteristics and potential phenotypes that
influence efficacy. This paradigm is critical for elucidating a
novel approach in identifying the right patients who will
benefit from therapeutic intervention along this pathway.

Our study shows that inhibition of IL-17 may have
potential as an effective therapeutic approach in the
treatment of RA. This is consistent with results from a study
in which ixekizumab, a humanized anti-IL-17 monoclonal
antibody, added to oral DMARD improved signs and
symptoms of RA22, However, brodalumab, a human
monoclonal antibody that neutralizes the IL-17A receptor
(blocks both IL-17A and F and possibly other ligands as
well), had no meaningful clinical efficacy or reduction of
CRP in patients with RA%%, suggesting that targeting the
ligand versus the receptor results in different outcomes,
underscoring the need for a greater understanding of the
IL-17 pathway in RA.

This phase II study has a number of limitations. The
placebo-comparator arm of the study was only for 20 weeks,
thus not allowing for longterm comparison between placebo
and secukinumab. However, a limited duration of placebo
was implemented for ethical reasons to limit the time
patients were receiving MTX alone despite active disease.
Another limitation was the small number of patients in each
treatment arm; this dose-ranging study was designed to test
a wide dose range. Notably, this study included patients with
and without previous exposure to biologics, which might
have had an influence on response rates. However, because

of the small size of the group, further subanalysis of the
efficacy in patients previously exposed to biologics (18.4%
to 22.2% per cohort as originally randomized) was not
powered to assess subgroup effects.

Patients with active RA who had failed to respond to
DMARD and other biologics showed an improvement in
signs and symptoms of their disease with longterm
treatment with 150 mg of secukinumab. Nonresponders
taking secukinumab did not gain additional efficacy benefit
after dose increase. There were no safety signals with secuk-
inumab related to specific organ class and the frequency of
AE remained stable over time. Phase III studies are in
progress, which will define the potential clinical utility of
inhibition of IL-17A with secukinumab in patients with RA.
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