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Abstract
Objective
Secukinumab, a fully human anti-IL-17A monoclonal antibody, provided rapid and sustained improvements in signs
and symptoms of ankylosing spondylitis (AS) over 2 years in the Phase 3 MEASURE 1 trial. Here, we report efficacy
and safety after 3 years of treatment.

Methods
AS subjects completing 2 years of treatment every 4 weeks with subcutaneous secukinumab 150 or 75 mg (following
intravenous loading or initial placebo treatment to 16/24 weeks) entered a separate 3-year extension study (NCT01863732).
Assessments included ASAS20/40, ASAS5/6, BASDAI, BASDAI 50, BASFI, BASMI, SF-36 physical component summary,
ASAS partial remission and ASDAS-CRP. Results were also analysed by prior anti-TNF treatment status.

Results
Among 290 subjects completing the core trial, 274 entered the extension study, with 260 subjects (94.9%) completing 156
weeks of treatment. ASAS20/40 response (observed) was 80.2%/61.6% in the IV—150 mg group and 75.5%/50.0% in the
1IV—75 mg group after 156 weeks. Sustained improvements were also seen in BASDAI, BASFI, BASMI and across all other
endpoints regardless of previous exposure to anti-TNF agents. Mean secukinumab exposure was 964.3 days (137.8 weeks).
Discontinuation rates were low, and secukinumab had a favourable safety profile, consistent with previous reports.
Exposure-adjusted incidence rates for serious infections, Candida infections, Crohn’s disease, ulcerative colitis,
malignant/unspecified tumours, and adjudicated major adverse cardiac events were 1.1,04,0.5,0.1, 0.5 and 0.7
per 100 subject-years, respectively.

Conclusion
Secukinumab provided sustained efficacy in signs, symptoms and physical function in subjects with AS over 3 years.
No new safety signals were observed.
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Introduction

Ankylosing spondylitis (AS), a chronic
inflammatory disease, causes progres-
sive irreversible structural damage to
the axial skeleton (1). Patients require
long-term treatment to control symp-
toms and preserve physical function
(2). Tumour necrosis factor (TNF) in-
hibitors improve signs and symptoms
of AS (2, 3) but are not efficacious in
all patients (4), and loss of efficacy can
occur over time (5). Therefore, new
treatments with sustained long-term
benefits are needed.

Interleukin (IL)-17A is a proinflamma-
tory cytokine with a central role in AS
pathogenesis (6-9).In two Phase 3 stud-
ies, secukinumab — a fully human anti-
IL-17A monoclonal antibody — signifi-
cantly improved AS signs and symptoms
versus placebo at 16 weeks (10). Similar
efficacy was observed at 52 weeks (10)
and 2 years (11, 12) among subjects con-
tinuing treatment. Here we present an
update on efficacy and safety of secuki-
numab in the first year of a non-con-
trolled extension study (NCT01863732)
to the 2-year core MEASURE 1 trial
(i.e. total treatment=3 years).

Materials and methods

Study design, eligibility criteria and re-
sults of the core 2-year trial have been
described (10, 11). Subjects had active
AS classified by modified New York
Criteria, with Bath Ankylosing Spondy-
litis Disease Activity Index (BASDAI)
score =4 (13) and spinal pain score =40
mm (on a 0-100 mm scale) despite
prior treatment with non-steroidal anti-
inflammatory drugs (NSAIDs). Subjects
were anti-TNF-naive or had received
no more than one prior anti-TNF treat-
ment, to which they failed to respond or
discontinued because of safety or toler-
ability issues (anti-TNF-inadequate re-
sponders [anti-TNF-IR]).

Secukinumab regimens included intra-
venous (IV) loading of 10 mg/kg at
baseline and Weeks 2 and 4, followed by
subcutaneous (SC) injections of 150 mg
(IV—150 mg) or 75 mg (IV—75 mg)
every 4 weeks. Placebo was adminis-
tered on a matching IV-to-SC schedule,
with subjects switched to secukinumab
75 mg or 150 mg at Week 16/24 as pre-
viously described (10).

After the 2-year core trial, subjects were
invited to enter the extension for up to 3
additional years, continuing on the same
treatment. Both studies were conducted
in accordance with Good Clinical Prac-
tice and the principles of the Declara-
tion of Helsinki; all subjects provided
written informed consent. Assessments
of disease activity (1, 13) and quality of
life (14) were conducted throughout the
study, including Assessment of Spondy-
loarthritis International Society (ASAS)
20/40 response, ASAS5/6, BASDAI,
BASDAI 50, Bath Ankylosing Spon-
dylitis Metrology Index (BASMI), Bath
Ankylosing Spondylitis Functional In-
dex (BASFI), SF-36 physical compo-
nent summary, ASAS partial remission
and Ankylosing Spondylitis Disease
Activity Score with C-reactive protein
(ASDAS-CRP). Routine safety moni-
toring was performed; adverse events
(AEs) and serious AEs are reported.

Statistical analysis

Efficacy analyses are presented in sub-
jects randomised to secukinumab at
baseline and in those randomised to
placebo who switched to secukinumab.
Subjects attending the Week 156 visit
included Week 156 completers and
those who discontinued after Week 104,
returning for an end-of-treatment visit.
Analyses for binary efficacy variables
are reported “as observed” and using
multiple imputation to account for miss-
ing data; continuous variables were ana-
lysed as observed and as mixed-model
for repeated measures (MMRM) with
treatment, visit, and anti-TNF status as
factors, weight and baseline score as co-
variates, and visits by treatment as well
as visit by baseline score as interaction
terms. Pre-specified analyses in anti-
TNF-naive and anti-TNF-IR subjects
are reported as observed. Safety analy-
ses included all subjects who received
>1 dose of secukinumab at any time
throughout the core trial or extension.

Results

Subjects

Of the 371 subjects randomised at base-
line, 290 completed the 2-year core
trial; 274 (94.5%) of these subjects con-
sented to enrol in the separate 3-year
extension study. Of the 274 patients
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Table I. Baseline characteristics (at first randomisation in MEASURE 1) of subjects who

entered the long-term extension trial (N=274).

Characteristic Secukinumab  Secukinumab Placebo— Placebo—
IV=150mg  IV-75mg secukinumab  secukinumab
(n=87) (n=100) 150 mg (n=41) 75 mg (n=46)
Age, mean (SD) years 38.2 (11.6) 42.5 (13.4) 425 (12.1) 43,0 (13.0)
Male gender, n (%) 58 (66.7) 75 (75.0) 29 (70.7) 36 (78.3)
Weight, mean (SD) kg 725 (15.3) 77.6 (19.3) 78.5 (12.0) 75.0 (14.0)
Time since AS diagnosis, 5.64 (642) 7.01 (7.71) 8.33 (8.74) 9.70 (9.93)
mean (SD) years
HLA-B27 positive, n (%) 61 (70.1) 81 (81.0) 34 (82.9) 33 (71.7)
Current smoker, n (%) 18 (20.7) 20 (20.0) 12 (29.3) 11 (23.9)
Anti-TNF-naive, n (%) 70 (80.5) 76 (76.0) 33 (80.5) 36 (78.3)
Medication use at randomisation, n (%)
Methotrexate 15 (17.2) 18 (18.0) 3(7.3) 8 (17.4)
Sulfasalazine 31 (35.6) 34 (34.0) 18 (43.9) 16 (34.8)
Glucocorticoids 13 (14.9) 13 (13.0) 4(9.8) 5 (10.9)
hsCRP, median (min—max), mg/L 8.20 9.40 7.80 8.35
(0.2-147.7) (0.4-139.7) (0.6-146.8) (0.2-74.8)
Total BASDAI, mean (SD) 6.10 (1.54) 6.04 (1.48) 6.22 (1.70) 6.38 (1.55)
BASFI, mean (SD) 540 (2.24) 5.39 (2.22) 5.79 (1.94) 543 (2.34)
BASMI (linear), mean (SD) 3.75 (1.68) 4.27 (1.80) 4.25 (1.39) 4.11 (1.71)
Total back pain (0-100 mm), 62.8 (17.0) 61.1 (19.0) 65.1 (16.1) 63.7 (16.6)
mean (SD)
Patient’s global assessment of 64.2 (18.2) 60.3 (18.8) 65.0 (18.7) 63.2 (17.6)

disease activity (0—100 mm),
mean (SD)

Data are n (%), mean (standard deviation) or median (minimum-maximum). AS: ankylosing spondyli-
tis; BASDALI: Bath Ankylosing Spondylitis Disease Activity Index; BASFI: Bath Ankylosing Spondyli-
tis Functional Index; BASMI: Bath Ankylosing Spondylitis Metrology Index; HLA: Human Leukocyte
Antigen; hsCRP: high-sensitivity C-reactive protein; IV: intravenously; SD: standard deviation; TNF:

tumour necrosis factor.

Table II. Summary of efficacy data at Week 156 among subjects randomised to secuki-

numab at baseline who entered the long-term extension trial.

Legend to Table II (continued)

ASAS20: response indicates improvement of at
least 20% and absolute improvement of at least
1 unit (on a 10-unit scale) in at least three of the
four main ASAS domains, with no worsening by
20% or more in the remaining domain; ASAS40:
response indicates improvement of at least 40%
and absolute improvement of at least 2 units (on
a 10-unit scale) in at least three of the four main
ASAS domains, with no worsening in the remain-
ing domain; ASAS5/6: response indicates 20%
or more improvement in five of the six ASAS re-
sponse criteria; ASAS partial remission: a score of
2 units or less (on a scale from O to 10) in each
of the four core ASAS domains; ASDAS-CRP:
(calculated using the following formula: 0.121 x
total back pain + 0.110 x patient global assess-
ment of disease activity + 0.073 x peripheral pain/
swelling + 0.058 x duration of morning stiffness +
0.579 x In[C-reactive protein +1]); ASDAS-CRP
clinically important change: ASDAS-CRP =1.1;
ASDAS-CRP inactive disease: ASDAS-CRP
<1.3; ASDAS-CRP major improvement: ASDAS-
CRP =2.0; BASDAI: Bath Ankylosing Spondy-
litis Disease Activity Index; BASDAI 50: 50%
improvement in BASDAI from baseline; BASFI:
Bath Ankylosing Spondylitis Functional Index;
BASMI: Bath Ankylosing Spondylitis Metrology
Index; IV: intravenously; MMRM: mixed-model
for repeated measures; N: number of subjects ran-
domised who entered the extension trial; n: num-
ber of subjects with evaluable data at Week 156;
SD: standard deviation; SE: standard error of the
mean; SF-36 PCS: Short Form-36 physical com-
ponent summary (scores range from 0 [maximum
disability] to 100 [no disability]); TNF: tumour
necrosis factor; ASAS: Assessment of Spondy-
loarthritis International Society; ASDAS-CRP:
Ankylosing Spondylitis Disease Activity Score
using C-reactive protein.

Observed Missing data considered™
Secukinumab Secukinumab Secukinumab Secukinumab
IV->150mg IV->75mg IV—150mg IV—-75mg
(n=86) (n=98) (N=87) (N=100)
ASAS20, % response 80.2 75.5 79.5 75.0
ASAS40, % response 61.6 50.0 60.9 50.0
ASASS5/6, % response 64.0 57.1 63.4 59.0
ASAS partial remission, % response 26.7 143 26.6 14.0
BASDAI
Baseline, mean + SD 6.13 £ 153 603 £146 6.10+ 154 604 +148
Change from baseline’, mean + SD -3.32 + 2.36 -299 = 1.72 -3.12+ 020 -291 +0.19
BASDAI 50 response rate, % 59.3 520 58.8 52.1
BASFI
Baseline, mean + SD 545 +2.20 5.39 +2.23 - -
Change from baseline, mean + SD  -2.81 + 224 -2.23 +2.06 - -
BASMI
Baseline, mean + SD 378 +1.65 427 +1.807 - -
Change from baseline, mean + SD  —0.68 = 0.99% -0.44 + 0.949 - -
ASDAS-CRP
Major improvement, % 38.8" 295" 39.1 304
Clinically important change, % 67.1" 70.5™ 66.8 70.1
Inactive disease, % 23.5™ 21.17 24 .4 20.0
SF36-PCS
Baseline 3774 + 6.87 3757 +6.65 - -
Change from baseline, mean + SD 7.86 + 8.45 748 + 651 - -

*Multiple imputation applied to handle missing data for binary variables; for continuous variables
mixed-model repeat measures estimates are shown with treatment, visit, and anti-TNF status as factors,
weight and baseline score as covariates, and visits by treatment and visit by baseline score as interaction
terms; *Least square mean + SE values are presented for MMRM estimates and mean + SD values for
observed data; YEvaluable data available in n=81 and n=93 subjects in the secukinumab IV—150 mg and
IV—75 mg groups, respectively, at Week 156; **Evaluable data available in n=85 and n=95 subjects in

the secukinumab IV—150 mg and IV—75 mg groups, respectively, at Week 156.

52

entering the extension, 260 (94.9%)
completed 156 weeks of total treatment
(i.e. through Year 1 of the extension
study): 83 of 87 (95.4%) subjects in the
IV—150 mg group, 95 of 100 (95.0%)
inthe IV—75 mg group, and 82 of 87
(94.3%) in the placebo—secukinumab
group. Reasons for discontinuation dur-
ing the extension were AEs (0.7%), lack
of efficacy (1.1%) and subject/guard-
ian decision (3.3%). Demographic and
baseline characteristics were similar to
the core trial population (Table I) (10).
Use of concomitant medications was
consistent with earlier reports (10) and
included sulfasalazine (35.6%), metho-
trexate (16.1%), systemic glucocorti-
coids (23.3%) and NSAIDs (93.9%).
Mean secukinumab exposure was 964.3
days (137.8 weeks); total exposure was
950.4 subject-years.

Clinical efficacy
At Week 156, ASAS20/40 response
rates with secukinumab 150 mg

were 80.2%/61.6% as observed and
79.5%/60.9% with multiple imputa-
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Fig. 1. Summary of key clinical efficacy endpoints through Week 156 for patients randomised to secukinumab at baseline who entered the long-term extension
trial: (A) ASAS20 response rate; (B) ASAS40 response rate; (C) least square mean change from baseline in total BASDAI score; (D) ASAS partial remission;
(E) mean change from baseline in BASFI; (F) mean change from baseline in BASMI. Multiple imputation applied to handle missing data for ASAS20, ASAS40
and ASAS partial remission; mixed-model for repeated measures used for BASDAI. Observed data presented for BASFI and BASMI (exploratory analysis).
ASAS?20: response indicates improvement of at least 20% and absolute improvement of at least 1 unit (on a 10-unit scale) in at least three of the four main ASAS
domains, with no worsening by 20% or more in the remaining domain; ASAS40: response indicates improvement of at least 40% and absolute improvement of at
least 2 units (on a 10-unit scale) in at least three of the four main ASAS domains, with no worsening in the remaining domain; ASAS partial remission: a score of
2 units or less (on a scale from 0 to 10) in each of the four core ASAS domains; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; BASFI: Bath An-
kylosing Spondylitis Functional Index; BASMI: Bath Ankylosing Spondylitis Metrology Index; ASAS: Assessment of Spondyloarthritis International Society.

tion (Fig. 1; Table II). Improvements
in other major efficacy endpoints were
sustained through Week 156 (Fig. 1;
Table II). Subjects who switched from
placebo to secukinumab also showed
sustained ASAS20/40 responses and
reductions in BASDAI through Week
156 (Supplemental Table I).

At Week 156, ASAS20/40 response
rates with secukinumab 150 mg were
80.0%/61.4% in anti-TNF-naive sub-
jects and 81.3%/62.5% in anti-TNF-IR
subjects (Table III). Results for most

Clinical and Experimental Rheumatology 2018

other endpoints were similar across
subgroups, except for ASAS partial
remission and BASDAI 50, where re-
sponse rates were numerically lower in
anti-TNF-IR subjects in the IV—75 mg
group (Table III).

Safety

Across the core trial and extension
study, the incidence and severity of
AEs were consistent with previous
reports (10, 11) (Table IV). The inci-
dence of serious AEs was low and not

dose-related; discontinuations due to
AEs were infrequent.

Of the two deaths in secukinumab-
treated subjects through 156 weeks, one
was reported previously (11) and one
was due to stroke in a subject with his-
tory of hypertension, chronic obstruc-
tive pulmonary disease and smoking.
Among AEs of special interest, expo-
sure-adjusted incidence rates (EAIRs)
for serious infections, Crohn’s disease,
ulcerative colitis, malignant/unspecified
tumours and adjudicated major adverse
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Table III. Analysis of key efficacy data by anti-TNF status (observed data) at Week 156 among
subjects randomised to secukinumab at baseline who entered the long-term extension trial.

Anti-TNF-naive

Anti-TNF-IR

Secukinumab Secukinumab Secukinumab Secukinumab

IV—=150mg IV—>75mg IV—-150mg IV—75mg
(n=70) (n=75) (n=16) (n=23)
ASAS20, % response 80.0 76.0 81.3 73.9
ASAS40, % response 614 48.0 62.5 56.5
ASASS5/6, % response 61.4 56.0 75.0 60.9
ASAS partial remission, % response 257 17.3 313 43
BASDAI
Baseline, mean + SD 6.16 £ 1.55 590 £ 149 598150 644 +1.30
Change from baseline, mean + SD  -3.26 + 251 -3.09 = 1.76 -3.54 + 159 -2.66 + 1.57
BASDAI 50, % response 60.0 60.0 56.3 26.1
SF-36 PCS score
Baseline, mean + SD 3789 + 7.13 3836 + 628 37.09 +5.78 3498 +7.29
Change from baseline, mean + SD  7.72 + 8.62 747 £ 630 844 +790 7.52+7.3]

ASAS20: response indicates improvement of at least 20% and absolute improvement of at least 1 unit (on
a 10-unit scale) in at least three of the four main ASAS domains, with no worsening by 20% or more in the
remaining domain; ASAS40: response indicates improvement of at least 40% and absolute improvement
of at least 2 units (on a 10-unit scale) in at least three of the four main ASAS domains, with no worsen-
ing in the remaining domain; ASAS5/6: response indicates 20% or more improvement in five of the six
ASAS response criteria; ASAS partial remission: a score of 2 units or less (on a scale from 0 to 10) in each
of the four core ASAS domains; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; ASAS:
Assessment of Spondyloarthritis International Society; IR: inadequate responders; IV: intravenously; n:
number of subjects with evaluable data at Week 156; SD: standard deviation; SF-36 PCS: Short Form-36
physical component summary (scores range from 0 [maximum disability] to 100 [no disability]); TNF:

tumour necrosis factor.

cardiac events (MACE) were 1.1, 0.5,
0.1, 0.5 and 0.7 per 100 subject-years,
respectively, similar to previous reports
(11).

In addition to six previous serious in-
fections (11), six new serious infections
were reported through Week 156 (ap-
pendicitis [n=3], cellulitis, pulmonary
tuberculosis [de novo event] and urinary
tract infection [all n=1]). The overall
EAIR was 1.1 per 100 subject-years. No
new Candida infections were reported.
More specific analysis of neutropenia
(MedDRA 18.1) than in previous re-
ports indicated that eight secukinumab-
treated subjects experienced at least one
AE of neutropenia through 156 weeks.
Analysis of laboratory parameters, re-
gardless of AE reporting status, indi-
cated that 32 secukinumab-treated sub-
jects had low neutrophil counts during
this period (10 Common Terminology
Criteria for Adverse Events Grade 1, 14
Grade 2, 5 Grade 3 and 3 Grade 4; any
subject with multiple events was count-
ed once under the worst grade).

Five cases of Crohn’s disease, all re-
ported as non-serious AEs, were pre-
viously described with secukinumab
in MEASURE 1 (11). During the first

54

year of the extension, one new case of
mild ulcerative colitis (that did not lead
to study discontinuation) was reported
in a patient with no prior history of in-
flammatory bowel disease.

One new case of malignant/unspecified
tumour was reported (gastrointestinal
stromal tumour); treatment was not
interrupted or discontinued and the tu-
mour resolved.

Seven secukinumab-treated subjects
had adjudicated MACE through Week
156; four were described previously
(11). New events included one myo-
cardial infarction and two strokes; one
stroke led to cardiovascular death.
Prior history of uveitis was reported
in 17% of all subjects randomised in
MEASURE 1 (11). AEs of uveitis were
reported in 17 subjects on secukinum-
ab through Week 156 (10 with prior
history of uveitis and 7 de novo cases
in subjects with no prior history); 12 of
these events have been reported previ-
ously (11) and two were serious AEs.
Five secukinumab-treated subjects ex-
perienced psoriasis AEs through Week
156; all cases have been reported previ-
ously (11). Secukinumab injection site
reactions occurred in 1.1% of subjects.

Non-neutralising treatment-emergent
anti-secukinumab antibodies were de-
tected in two subjects through Week
156; these were not associated with
loss of efficacy and have been previ-
ously reported (11).

Discussion

Significant clinical efficacy was demon-
strated with secukinumab versus place-
bo during Weeks 0-16 of MEASURE 1,
with benefits sustained through Week
104 (10, 11). In the present analysis,
clinical improvements were sustained
through Week 156 across all endpoints
measured. At Week 156, ASAS20/40
response rates were 80.2%/61.6%
with secukinumab IV—150 mg and
75.5%/50.0%  with  secukinumab
IV—75 mg. As reported previously (10),
both the IV—150 mg and IV—75 mg
regimens had similar efficacy respons-
es at Week 16 and Week 52, due to the
large IV loading regimen. However, by
Week 156, the increased exposure due
to IV loading in the first month of treat-
ment was no longer apparent, and de-
creased efficacy was noted with the 75
mg dose as compared with 150 mg (the
licensed dose in AS). For higher-hurdle
endpoints, such as ASAS partial remis-
sion, numerically greater improvements
were seen with secukinumab IV—150
mg (26.7%) versus IN—T75 mg (14.3%)
(Fig. 1). Similar sustained improve-
ments were observed in anti-TNF-naive
and anti-TNF-IR groups, and in patients
who switched from placebo to secuki-
numab. In contrast to earlier time points
(10, 11), ASAS20/40 responses were
generally similar in anti-TNF-IR and
anti-TNF-naive subjects at Week 156.
EAIRs for AEs of special interest were
similar to previous reports; no new safe-
ty risks were identified with extended
secukinumab treatment.

Limitations of this long-term extension
include lack of a control group beyond
Week 16 and potential selection bias
of subjects who elected to remain on
treatment and enter the extension study,
although this encompassed 94.5% of
patients who completed the core study.
Nevertheless, retention rates were high
with minimal withdrawals due to lack
of efficacy (1.1%).

Building on earlier findings, these results

Clinical and Experimental Rheumatology 2018
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Table IV. Incidence of treatment-emergent AEs during the entire treatment period through ~ References

Week 156. 1. SIEPER J, RUDWALEIT M, BARALIAKOS X
et al.: The assessment of SpondyloArthritis
Any Any Any international Society (ASAS) handbook: a
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