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Abstract

Secukinumab (Cosentyx®), a first-in-class fully human monoclonal antibody against interleukin-17A, is approved in several
countries, including the USA and those of the EU, for the treatment of ankylosing spondylitis (AS). Subcutaneous secuki-
numab significantly improved the clinical signs and symptoms of AS versus placebo in three of four phase III trials. The
benefits of secukinumab were generally seen regardless of whether patients had or had not received previous tumour necrosis
factor (TNF) inhibitor therapy, and were sustained during longer-term (up to 5 years) treatment. Secukinumab was also associ-
ated with improvements in spinal mobility, physical function, health-related quality of life and work productivity in some of
the trials. In MEASURE 1, secukinumab reduced inflammation in the sacroiliac joint, and slowed radiographic progression.
Secukinumab was generally well tolerated during up to 5 years’ treatment; the most commonly reported adverse event was
nasopharyngitis. In the minority of patients who developed anti-drug antibodies (ADAs), ADAs did not decrease efficacy or
increase adverse events. In conclusion, secukinumab is an effective therapy for TNF inhibitor-naive patients with active AS,
and provides a useful treatment option for patients who have an inadequate response to or are intolerant of TNF inhibitors.

Secukinumab: clinical considerations in AS

Improves clinical signs and symptoms of AS, with ben-
efits sustained during longer-term treatment

Improves spinal mobility, physical function, health-
related quality of life and work productivity in some
trials

Reduces inflammation in the sacroiliac joint, with a low
rate of radiographic progression

Generally well tolerated
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1 Introduction

Ankylosing spondylitis (AS) is a chronic, autoimmune
inflammatory disease that primarily affects the axial skel-
eton [1]. Characteristic symptoms include chronic back pain,
stiffness and progressive loss of spinal mobility [1, 2]. If
not adequately treated, AS can lead to significant disability
(including total fusion of the axial skeleton) and impaired
quality of life (QOL) [1]. NSAIDs are the first-line recom-
mended agents for the treatment of active AS [3, 4]. For
patients whose disease remains active despite conventional
treatment with NSAIDs [3, 4], the advent of tumour necro-
sis factor (TNF) inhibitors has revolutionized the treat-
ment landscape [5]. However, some patients fail to respond
adequately to TNF inhibitors or develop tolerability issues,
and the efficacy of TNF inhibitors can wane over time.
New treatment options for these patients are now available,
including interleukin (IL)-17 inhibitors [5].

IL-17A, a member of the IL-17 family, is a cytokine
involved in normal inflammatory and immune responses
[6]. IL-17A has been shown to play an important role in
the pathogenesis of AS [7]. Indeed, studies have dem-
onstrated increased numbers of IL-17A-producing cells
in the circulation and the subchondral bone marrow of
joints in patients with AS [7]. Secukinumab (Cosentyx®)
is the first IL-17A inhibitor approved for the treatment of
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AS. The pharmacological properties of secukinumab have
been reviewed in detail previously [8] and are summa-
rized in Table 1. This review focuses on the clinical use
of secukinumab in adults with active AS [9, 10]. Secuki-
numab is also approved for the treatment of plaque pso-
riasis [11] and psoriatic arthritis [12]; discussion of these
indications is beyond the scope of this review.

2 Therapeutic Efficacy of Secukinumab

The efficacy of subcutaneous secukinumab for the treat-
ment of AS was primarily assessed in five multicentre,
phase III trials, including four randomized, double-blind
trials (MEASURE 1, a 2-year study with a 3-year exten-
sion [13]; MEASURE 2, a 5-year study [13]; MEAS-
URE 3, a 3-year study [14]; and MEASURE 4, a 2-year-
study [15]) and an open-label trial in Japanese patients
(MEASURE 2-J) [16] (Sect. 2.1.4). The efficacy of
secukinumab in the real-world setting is also briefly dis-
cussed (Sect. 2.2). Some data are available as abstracts
[17-27].

2.1 MEASURE Trials

All trials included patients aged > 18 years with active AS
(according to the modified New York criteria), a Bath Anky-
losing Spondylitis Disease Activity Index (BASDAI) score
of >4 and a spinal pain score of >4 cm on a 10 cm visual
analogue scale (VAS), despite treatment with the maximum
tolerated doses of NSAIDs [13-16]. Patients who had pre-
viously received no more than one TNF inhibitor were per-
mitted if they had an inadequate response to an approved
dose for >3 months or were intolerant to at least one dose
(hereafter referred to as patients with an inadequate response
to TNF inhibitors). Across all trials, the mean age of patients
was 40-45 years and 61-78% of patients were TNF inhibi-
tor-naive. The primary endpoint of all trials was the propor-
tion of patients who met Assessment of SpondyloArthri-
tis international Society 20 (ASAS20) response criteria at
week 16 (Table 2) [13-16].

Patients in each of the MEASURE 14 trials were ran-
domized to one of two secukinumab groups or a placebo
group; randomization was stratified by baseline use of
TNF inhibitors [13-15]. In MEASURE 1 and 3, secuki-
numab recipients received intravenous loading doses of
secukinumab 10 mg/kg at weeks 0, 2 and 4, followed by

Table 1 Overview of key pharmacological properties of secukinumab [ ]

Pharmacodynamic properties
Mechanism of action

Fully human monoclonal antibody of IgG1/k isotype; binds selectively to IL-17A and inhibits its inter-

action with the IL-17 receptor; inhibits the release of proinflammatory cytokines and chemokines
In pts with AS (proof-of-concept study) | Levels of CRP, SIO0A8 and S100A9 (inflammatory biomarkers)
| Signs and symptoms of AS (assessed by ASAS20) at week 6, sustained at week 28 and through

2 years

| Inflammation (assessed by MRI)

Significant correlation between clinical response (assessed by ASAS40) and genetic polymorphisms in
rs30187 (a non-synonymous single-nucleotide polymorphism of ERAPI)

Pharmacokinetic properties

Pharmacokinetic properties of SEC in pts with AS are similar to those in pts with plaque psoriasis

First-order absorption and linear pharmacokinetics; C

max attained ~ 6 days after dosing; estimated bio-

availability 79%; low total volume of distribution

Most elimination via intracellular catabolism (following endocytosis); clearance 0.16 L/day; estimated
terminal half-life 25.7 days; unlikely to be excreted in urine or secreted into bile

Special populations®

Hepatic or renal impairment is not expected to influence SEC metabolism or secretion

Age, sex and race do not affect SEC clearance

No dosage adjustment required in pts aged > 65 years

Drug interactions®

No drug interaction studies have been performed

The formation of CYP enzymes can be altered by 1 levels of certain cytokines during chronic inflam-

mation

No interaction when SEC is coadministered with methotrexate + corticosteroids in pts with AS or PSA

| decreased, 1 increased, AS ankylosing spondylitis, ASAS20/40 improvement of >20/>40% in Assessment of SpondyloArthritis international
Society score, C,,,, maximum plasma concentration, CRP C-reactive protein, /g immunoglobulin, /L interleukin, PsA psoriatic arthritis, pts

patients, SEC secukinumab

#Consult local prescribing information for detailed recommendations
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subcutaneous secukinumab 75 or 150 mg (MEASURE 1)
or 150 or 300 mg (MEASURE 3) every 4 weeks, starting
at week 8 [13, 14]. In MEASURE 2, secukinumab recipi-
ents received subcutaneous injections of secukinumab 75 or
150 mg at weeks 0, 1, 2 and 3, then every 4 weeks, starting
at week 4 [13]. In MEASURE 4, subcutaneous secukinumab
was self-administered with a loading regimen (i.e. 150 mg at
weeks 0, 1, 2 and 3, then every 4 weeks starting at week 4)
or without a loading regimen (i.e. 150 mg every 4 weeks)
[15]. In MEASURE 2-J, all patients self-administered sub-
cutaneous secukinumab 150 mg at weeks O, 1, 2, 3 and 4,
then every 4 weeks [16]. In MEASURE 1, 2 and 3, placebo
recipients were re-randomized to receive secukinumab 75
or 150 mg [13] or 150 or 300 mg [14] every 4 weeks from
week 16 (MEASURE 2 and 3) [13, 14] or 24 (MEASURE 1)
[13]. At week 16 in MEASURE 4, all placebo recipients
were switched to open-label secukinumab 150 mg [15].
Discussion in this section focuses on the approved dose of
secukinumab (150 mg), with data for the 75 and 300 mg
doses presented in Table 2 for completeness.

2.1.1 Clinical Response

In MEASURE 1, 2 and 3, subcutaneous secukinumab
150 mg improved the signs and symptoms of AS, with
significantly more secukinumab than placebo recipients
achieving an ASAS20 response at week 16 (Table 2) [13,
14]. Secukinumab was also associated with significant
improvements in all secondary endpoints, with the excep-
tion of ASAS partial remission rates in MEASURE 2 and
3 (Table 2) [13, 14]. In MEASURE 4, secukinumab (with
or without a loading dose) was not superior to placebo at
week 16 for the primary endpoint or for any of the secondary
endpoints (Table 2) [15].

In prespecified subgroup analyses, the benefits of
secukinumab 150 mg (although not always significant vs.
placebo) were seen regardless of whether patients had or
had not received previous TNF inhibitor therapy [14, 15,
23, 28]. For instance, ASAS20 response rates at week 16
were significantly higher with secukinumab than placebo
among TNF inhibitor-naive patients in MEASURE 1 (66 vs.
33%; p <0.0001 [23]), MEASURE 2 (68 vs. 31%; p <0.001
[28]) and MEASURE 3 (63 vs. 39%; p <0.05 [14]), but not
MEASURE 4 (60% in loading-dose group and 62% in non-
loading-dose group vs. 49% [15]) and among TNF inhibitor-
experienced patients in MEASURE 1 (46 vs. 18%; p <0.05)
[23] and MEASURE 2 (50 vs. 24%; p <0.05) [28], but not
MEASURE 3 (41 vs. 29%) [14] or MEASURE 4 (58% in
loading-dose group and 59% in non-loading-dose group vs.
41%) [15]. In MEASURE 1, 2 and 3, secukinumab was also
associated with significant (p <0.05) improvements in all
secondary endpoints in TNF inhibitor-naive patients (with
the exception of ASAS partial remission in MEASURE 2
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and 3 and BASDAI in MEASURE 3), and for most second-
ary endpoints in TNF inhibitor-experienced patients [14,
23, 28]. In MEASURE 4, secukinumab was associated with
numerically greater improvements than placebo in other
efficacy endpoints regardless of prior TNF inhibitor use,
although these differences were not statistically significant
[15].

In a pooled subgroup analysis of MEASURE 1 and 2,
ASAS?20 response rates with secukinumab versus placebo at
week 16 in Asian patients (n=69; 70 vs. 26%; p <0.01) were
comparable with those in the overall study population [29].
In a post hoc analysis of pooled data from MEASURE 1
and 2, ASAS20 response rates at week 16 were signifi-
cantly higher with secukinumab versus placebo in patients
with normal C-reactive protein (CRP) levels (57 vs. 28%;
p <0.01) and in patients with elevated (>5 mg/L) CRP lev-
els (63 vs. 29%; p <0.0001) [30].

In MEASURE 1-4, efficacy outcomes at week 16 were
sustained through 52 weeks [13-15] and 104 weeks [15,
17, 31, 32] of treatment. For example, when missing values
were imputed as non-responses, the ASAS20 response rate
ranged from 58 to 72% at week 52 [13—-15] and from 72 to
78% at week 104 [15, 17, 31, 32]. On the basis of observed
data (where reported), the ASAS20 response rate ranged
from 73 to 77% at week 52 [13—15] and from 75 to 82% at
week 104 [15, 31].

Over the longer term, improvements in ASAS20 response
rates and other major efficacy endpoints with secukinumab
150 mg were maintained for up to 260 weeks in MEAS-
URE 1 [18, 33, 34], 208 weeks in MEASURE 2 [19, 35]
and 156 weeks in MEASURE 3 [20]. For example, ASAS20
response rates (both as observed and with multiple impu-
tations, where reported) remained high (68-80%) over
3-5 years of treatment [18-20, 33-35].

Patients who switched from placebo to secukinumab
150 mg at either week 16 or 24 had numerical improve-
ments in ASAS20 response rates and other efficacy end-
points [13—15]; these were sustained over the longer term,
up to week 104 in MEASURE 4 [15], week 156 in MEAS-
URE 3 [20], week 208 in MEASURE 2 [19] and week 260
in MEASURE 1 [18].

2.1.2 Radiological Response

In MEASURE 1, secukinumab 150 mg reduced inflamma-
tion in the sacroiliac joint in patients with AS, as assessed
by MRI [22, 34]. Among the subset of TNF inhibitor-naive
patients (n=105), secukinumab significantly (p <0.01)
improved Berlin sacroiliac joint total oedema scores at
week 16 compared with placebo (baseline scores 2.22 vs.
2.40; mean improvement from baseline 59 vs. 7%) [22]. In
addition, secukinumab was associated with mean reductions
(indicating improvement) from baseline in MRI scores for
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spinal activity (ASspi-MRI-a) [-1.13 vs. 2.70 at baseline]
and the Berlin spine score (derived from ASspi-MRI-a)
[-1.08 vs. 2.23 at baseline], although these changes were not
significant relative to those seen in the placebo group (—0.66
vs. 5.73 at baseline and —0.55 vs. 4.50 at baseline) [22].
The reductions in inflammation achieved with secukinumab
at week 16 were maintained through 4 years of treatment
[34]. The mean changes from baseline in Berlin sacroiliac
joint total oedema and Berlin spine scores at week 208 were
—1.6 and —0.6. MRI remission (Berlin spine score of <2) was
achieved in 33% of patients [34].

Secukinumab 150 mg was associated with a low rate of
radiographic progression during long-term therapy [34]. Of
the 78 patients in MEASURE 1 who were originally rand-
omized to secukinumab 150 mg and completed 4 years of
treatment, 71 had evaluable x-rays at baseline and week 208.
The mean change from baseline in modified Stoke Ankylos-
ing Spondylitis Spinal Score (mSASSS) at week 208 was
+ 1.2 (mean baseline value 8.8). In 79% of patients, there
was no definite radiographic progression (change from
baseline in mSASSS < 2). Mean changes from baseline in
mSASSS at week 208 were numerically higher in male ver-
sus female patients, those with versus without syndesmo-
phytes at baseline and those with elevated versus normal
CRP levels [34].

2.1.3 Patient-Reported Outcomes

Secukinumab improved spinal mobility and physical func-
tion in MEASURE 1, as indicated by the significantly
greater mean changes from baseline to week 16 that were
seen with the drug versus placebo in Bath Ankylosing
Spondylitis Metrology Index (BASMI) [-0.40 vs. —0.12;
p=0.0114] [9] and Bath Ankylosing Spondylitis Functional
Index (BASFI) [-1.8 vs. —0.4; p <0.0001] [36] scores; these
improvements were maintained through 5 years of treat-
ment [18]. In MEASURE 2, the mean change from baseline
in BASMI score at week 16 was numerically greater with
secukinumab versus placebo (—0.51 vs. —0.22), although the
difference was not statistically significant [9, 10].
Secukinumab improved health-related (HR)-QOL
in MEASURE 1 and 2, as assessed by the Medical Out-
comes Study 36-item Short-Form Health Survey (SF-36),
the Ankylosing Spondylitis Quality of Life scale (ASQoL)
and the Functional Assessment of Chronic Illness Therapy
(FACIT) measurement system [13, 24, 36]. At week 16,
secukinumab was associated with significantly (p <0.05)
greater improvements from baseline than placebo in SF-36
physical component summary (PCS) and ASQoL scores
(Table 2) [13], as well as FACIT-Fatigue scores [24, 36].
At week 16, the proportion of secukinumab recipients with
a fatigue response (defined as an increase/improvement
from baseline in FACIT-Fatigue score of >4, based on the

minimal clinically important difference) was 67% in MEAS-
URE 1 and 78% in MEASURE 2 [24]. Improvements in HR-
QOL seen with secukinumab at week 16 in MEASURE 1
and 2 were sustained for up to 260 weeks in MEASURE 1
[18, 21,24, 36] and 156 weeks in MEASURE 2 [21, 24, 32,
35]. In MEASURE 4, the mean changes from baseline in
SF-36 PCS and ASQoL scores were not significantly differ-
ent between secukinumab (with or without a loading dose)
and placebo at week 16 (Table 2), week 52 or week 104 [15].

Secukinumab improved several aspects of work produc-
tivity in MEASURE 1, as assessed by the Work Productivity
and Activity Impairment-General Health (WPAI-GH) ques-
tionnaire [21, 36]. At week 16, absenteeism (i.e. work time
missed due to health) decreased by 1% with secukinumab
and increased by 2% with placebo [36]. Secukinumab was
also associated with improvements from baseline in impair-
ment while working due to health (-20%), overall work
impairment due to health (—21%) and activity impairment
due to health (- 19%), although these changes were not sig-
nificant relative to those seen with placebo (—13, —10 and
—7%, respectively) [36]. Improvements in all WPAI-GH
domains observed with secukinumab at week 16 were sus-
tained through weeks 52 [21, 36] and 104 [21].

In MEASURE 3, all patients reported successful self-
administration of secukinumab using the pre-filled syringe
[14]. The only hazard experienced was ‘needle stick in a
non-critical area’ (incidence of 4.6% across all treatment
groups). Self-Injection Assessment Questionnaire scores
for feeling about injections, self-confidence and satisfaction
with self-injection improved over time [14].

2.1.4 In Japanese Patients

Results in Japanese patients were consistent with those seen
in the MEASURE 1-4 trials. In MEASURE 2-J, the pro-
portion of patients with an ASAS20 response at week 16
was 70% in the overall population (Table 2), 68% among
TNF inhibitor-naive patients (n =22) and 75% among TNF
inhibitor-experienced patients (n=38) [16]. Overall ASAS20
response rates at weeks 1, 4 and 24 were 23, 53 and 70%,
respectively. Improvement was seen in all secondary end-
points at week 16 (Table 2), with these improvements sus-
tained or further improved at week 24 [16].

With regard to exploratory endpoints, secukinumab was
associated with improvements from baseline in disease
severity [as assessed by Ankylosing Spondylitis Disease
Activity Score (ASDAS)-CRP], patient’s global assess-
ment of disease activity, total spinal pain and nocturnal
back pain (as assessed by VAS scores), physical function
(as assessed by BASFI scores) and spinal mobility (as
assessed by BASMI scores) at week 16 [16]. The proportion
of patients with a clinically important change (> 1.1), major
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improvement (>2.0) or inactive disease (< 1.3) in ASDAS-
CRP at week 16 was 63, 33 and 27%, respectively [16].

2.2 Real-World Clinical Practice

Real-world experience has confirmed the efficacy of
secukinumab for the treatment of AS [25-27, 37]. In small
(n<50) observational studies conducted in Italy [26, 37]
and Scotland [27], secukinumab 150 or 300 mg improved
the signs and symptoms of AS. In a US web-based survey
of 200 patients with AS, the majority of patients were very
satisfied or mostly satisfied with secukinumab in terms of
overall symptom improvement (90%), onset of symptom
improvement (79%), patient support services (79%), fre-
quency of administration (77%), ease of use (75%), side
effects, if any (74%) and method of administration (70%)
[25]. In addition, more than half of patients reported secuki-
numab to be better than their previous treatment with regard
to overall symptom improvement (77%), patient support ser-
vices (62%), ease of switching (58%), ease of use (57%) and
onset of symptom improvement (55%) [25].

3 Tolerability of Secukinumab

Subcutaneous secukinumab 150 mg was generally well
tolerated in the MEASURE 1-4 trials [13—15]. The toler-
ability profile of secukinumab in patients with AS was con-
sistent with that observed in patients with plaque psoriasis
[9, 10]. During the 16-week placebo-controlled periods,
adverse events (AEs) occurred in 46-70% of secukinumab
recipients and 44-64% of placebo recipients, with serious
AEs reported in 0-6% of secukinumab and 1-4% of pla-
cebo recipients [13—15]. During this period, the most com-
monly reported AE with secukinumab was nasopharyngitis
[13-15].

In a pooled analysis of all secukinumab groups in
MEASURE 1, 2 and 3 (n=794), the tolerability profile of
secukinumab during the entire safety period (156 weeks in
MEASURE 1, 104 weeks in MEASURE 2 and 52 weeks in
MEASURE 3) was generally consistent with that seen in pre-
vious reports (available as an abstract) [38]. In this analysis,
the pooled exposure-adjusted incidence rate (EAIR) of AEs
was 146.8 per 100 patient-years (PY) of exposure. The cor-
responding EAIR for serious AEs was 6.2 per 100 PY. The
most frequent AEs were nasopharyngitis (12.3 per 100 PY),
headache (6.0 per 100 PY), diarrhoea (5.7 per 100 PY) and
upper respiratory tract infection (URTI; 5.1 per 100 PY)
[38]. In MEASURE 4, the most commonly reported AEs
during the entire treatment period (i.e. 104 weeks) when
secukinumab was administered with a loading dose versus
without a loading dose included nasopharyngitis (EAIR 19.2
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vs. 16.7 per 100 PY), URTI (5.5 vs. 8.9 per 100 PY) and
bronchitis (6.4 vs. 3.9 per 100 PY) [15].

The longer-term tolerability profile of secukinumab in the
MEASURE 1-4 trials was consistent with that previously
observed; no new safety signals or unexpected safety find-
ings were observed [15, 17-20, 31-35].

3.1 Adverse Events of Special Interest

Treatment with secukinumab may increase the risk of infec-
tions [9, 10]. During the 16-week placebo-controlled period
of MEASURE 1, infections or infestations occurred in 30%
of secukinumab (any dose) and 12% of placebo recipients;
corresponding rates in MEASURE 2 were 32 and 27% [13].
In the pooled analysis of MEASURE 1, 2 and 3, serious
infections and infestations and Candida infections occurred
at EAIRs of 1.1 and 0.7 per 100 PY of exposure to secuki-
numab (any dose) during the entire safety period [38]. In
MEASURE 4, the EAIR of Candida infections with secuki-
numab was 1.9 per 100 PY when administered with a load-
ing dose and 1.4 per 100 PY when administered without
a loading dose [15]. Where reported, Candida infections
resolved spontaneously or with standard antifungal therapy
[13, 14]. Caution is advised when considering the use of
secukinumab in patients with a chronic infection or a history
of recurrent infection [9, 10]. No increased susceptibility
to tuberculosis was reported in clinical trials [9]. However,
patients should be evaluated for tuberculosis infection prior
to initiating secukinumab treatment [10] and secukinumab
should not be given to patients with active tuberculosis [9,
10].

The pooled EAIR of grade 3 or 4 neutropenia with
secukinumab (any dose) over the entire safety period in
MEASURE 1 and 2 was 0.7 per 100 PY; only one case of
neutropenia was associated with infection (a non-serious
URTI) [13]. In MEASURE 3, the EAIR of grade 3/4 neutro-
penia with secukinumab 150 mg during the 52-week safety-
data period was 0.9/1.8 per 100 PY [14]. In MEASURE 4,
the EAIR of neutropenia with secukinumab 150 mg was
0.5 per 100 PY when administered with a loading dose and
0.0 per 100 PY when administered without a loading dose
[15]. In all studies, neutropenia resolved without the need
for discontinuation of treatment [13—15].

There have been reports of new-onset or exacerbations
of inflammatory bowel disease (IBD), including some seri-
ous cases, in patients receiving secukinumab [9, 10]. Across
MEASURE 1, 2 and 3 (1943.1 PY of exposure to secuki-
numab), the pooled EAIRs of Crohn’s disease, ulcerative
colitis and IBD not otherwise specified with secukinumab
over the entire treatment period were 0.4, 0.2 and 0.1 per
100 PY, respectively [39]. In MEASURE 4, the EAIR of
Crohn’s disease with secukinumab was 0.0 per 100 PY when
administered with a loading dose and 0.5 per 100 PY when
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administered without a loading dose [15]. Patients receiv-
ing secukinumab should be closely monitored for signs and
symptoms of IBD, and caution is advised when prescribing
secukinumab to patients with IBD, including Crohn’s dis-
ease and ulcerative colitis [9, 10].

In the pooled analysis of MEASURE 1, 2 and 3, the
EAIR of major adverse cardiac events (MACE) with secuki-
numab (any dose) during the entire safety period was 0.7 per
100 PY [38]. In MEASURE 4, the EAIR of MACE was 0.9
per 100 PY when administered with a loading dose and 0.0
per 100 PY when administered without a loading dose [15].

Across MEASURE 1, 2 and 3, there were 26 cases of
uveitis, including 12 new-onset cases [40]. The pooled EAIR
of uveitis with secukinumab over the entire treatment period
was 1.4 per 100 PY [40]. In MEASURE 4, uveitis occurred
at an EAIR of 0.9 per 100 PY of exposure to secukinumab
[15].

As a monoclonal antibody, secukinumab has the poten-
tial for immunogenicity [41]. Among secukinumab-
treated patients with evaluable samples in MEASURE 1-4
(n=1163), treatment-emergent anti-drug antibodies (ADAS)
were detected in eight (0.7%) patients, all of which were
non-neutralizing. The emergence of antibodies was not asso-
ciated with abnormal pharmacokinetics, immunogenicity-
related AEs or a loss of secukinumab efficacy over 52 weeks
[41].

In a post-marketing safety study based on cumulative
secukinumab exposure of >96 000 PY across all approved
indications (psoriasis, psoriatic arthritis and AS), the over-
all safety profile of secukinumab was consistent with that
reported in clinical trials [42]. Across five successive peri-
odic safety update reporting periods between December
2014 and June 2017, the exposure-adjusted reporting rates
of infections and infestations, neutropenia, hypersensitiv-
ity, malignant or unspecified tumours, IBD and MACE
with secukinumab were 4.7, 0.07, 2.4, 0.2, 0.2 and 0.2 per
100 PY, respectively. There was one case of immunogenic-
ity [42].

4 Dosage and Administration
of Secukinumab

Subcutaneous secukinumab is indicated for the treatment
of adults with active AS [9, 10] who have responded inad-
equately to conventional therapy [10]. Secukinumab is
available as a lyophilized powder (150 mg) in a vial for
reconstitution, or as a 150 mg/mL solution for injection in
a pre-filled pen or syringe [9, 10]. The lyophilized powder
for reconstitution is to be administered by healthcare pro-
fessionals only, whereas secukinumab in a pre-filled pen or
syringe may be self-administered following proper training
in subcutaneous injection technique [10].

The recommended dosage of secukinumab is 150 mg
administered at weeks 0, 1, 2, 3 and 4 followed by 4-weekly
(USA) or monthly (EU) dosing commencing at week 4 [9,
10] or, alternatively, in the USA [10], commencing on a
4-weekly schedule with the omission of the loading doses.
Each injection should be administered at a different site
(upper arm, abdomen or thigh) than the previous injection
[10]. Discontinuation of secukinumab should be considered
if no response is seen after 16 weeks of treatment; patients
with an initial partial response may subsequently improve
with continued treatment beyond 16 weeks [9].

The efficacy and tolerability of secukinumab in paediatric
patients has not been established [9, 10]. There are limited
data regarding the use of secukinumab in pregnant women
[9, 10] and it is preferable to avoid its use during pregnancy
as a precaution [9]. It is unknown whether secukinumab is
excreted in human milk [9, 10]. The benefits of breastfeed-
ing for the infant and the clinical benefits of secukinumab
therapy for the mother should be considered [9, 10]. Local
prescribing information should be consulted for full details
regarding the administration of secukinumab, including fur-
ther information on warnings and precautions, contraindica-
tions and use in special populations.

5 Place of Secukinumab in the Management
of Ankylosing Spondylitis

Secukinumab is a first-in-class IL-17A inhibitor approved
for the treatment of active AS (Sect. 4). American College
of Rheumatology/Spondylitis Association of America/Spon-
dyloarthritis Research and Treatment Network (ACR/SAA/
SPARTAN) guidelines published prior to the US approval
of secukinumab strongly recommend TNF inhibitors for
AS patients whose disease remains active despite first-line
treatment with NSAIDs [4]. However, updated recommen-
dations are currently being developed to incorporate new
treatment options, including secukinumab, the JAK inhibi-
tor tofacitinib, and TNF inhibitor biosimilars [43]. The
recently updated ASAS-European League Against Rheu-
matism (EULAR) guidelines recommend that biologic
disease-modifying antirheumatic drugs (i.e. TNF inhibitors
and IL-17 inhibitors) should be considered in patients with
persistently high disease activity despite conventional treat-
ments (including NSAIDs) [3]. The UK National Institute
for Health and Care Excellence (NICE) recommends secuki-
numab as an option for treating active AS in adults whose
disease has responded inadequately to conventional NSAID
or TNF inhibitor therapy [44].

In several well-designed phase III trials (MEASURE 1,
2 and 3) in adults with active AS, secukinumab 150 mg
improved the signs and symptoms of disease (Sect. 2.1.1).
The clinical efficacy of secukinumab observed during the
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first year of treatment was sustained over the longer term
(through 3 years in MEASURE 1, 2 and 3, 4 years in MEAS-
URE 1 and 2, and 5 years in MEASURE 1). Final results
of the ongoing MEASURE 2 trial will provide additional
long-term data through 5 years of secukinumab treatment.
Another phase III trial (MEASURE 4) did not demonstrate
significant efficacy with secukinumab (with or without a
loading dose) versus placebo for primary or key secondary
endpoints (Sect. 2.1.1); this finding may have been the result
of higher than expected placebo response rates [15].

The benefits of secukinumab were generally seen regard-
less of previous TNF inhibitor use (Sect. 2.1.1), suggesting
that secukinumab may be an effective treatment in both TNF
inhibitor-naive and -experienced patients. The significance
of this finding is evident in the ASAS-EULAR guidelines,
which recommend switching to either another TNF inhibitor
or an IL-17 inhibitor after failure of the first TNF inhibitor,
stating that it may be more rational to switch to an IL-17
inhibitor [3]. Current ACR/SAA/SPARTAN guidelines con-
ditionally recommend switching to a different TNF inhibitor
after failure of the first TNF inhibitor [4].

To date, no randomized controlled trials have directly
compared secukinumab with other pharmacological agents
in patients with AS. Matching-adjusted indirect compari-
sons have demonstrated no apparent differences in efficacy
between secukinumab and adalimumab [45] or between
secukinumab and golimumab [46] in placebo-anchored
ASAS20/40 comparisons. In non-placebo-anchored analy-
ses, secukinumab demonstrated higher ASAS20/40 response
rates than adalimumab after week 12 [45] and golimumab
at week 24 [46]. However, given the limitations of indi-
rect comparisons, these results should be interpreted with
caution. Clinical trials comparing secukinumab with other
agents (particularly TNF inhibitors) would help to defini-
tively place secukinumab in the management of AS. The
randomized, phase IIIb SURPASS trial is currently under-
way comparing the effects of secukinumab and GP2017,
an adalimumab biosimilar, on radiographic progression in
biologic-naive patients with AS [47]. Results from this trial
are awaited with interest.

Given the chronic and often disabling nature of AS, it is
important to minimize the impact of the disease on patients
in terms of pain, stiffness, fatigue, interference with activi-
ties of daily living and work disability [48]. In some trials,
secukinumab provided clinically meaningful and sustained
improvements in patient-reported spinal mobility, physical
function, HR-QOL, fatigue levels and work productivity
(Sect. 2.1.3).

The prevention of structural damage is another impor-
tant long-term goal in the management of AS [31]. Secuki-
numab was associated with reductions in inflammatory
biomarkers in patients with AS (Tables 1, 2). In addition,
data from MEASURE 1 demonstrated that secukinumab
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reduced inflammation in the sacroiliac joint, and slowed
radiographic progression (Sect. 2.1.2). Further long-term
controlled studies are needed to clearly establish the effi-
cacy of secukinumab in inhibiting radiographic progres-
sion in patients with AS.

Safety and tolerability may influence the selection of
therapy for AS [1, 5]. Secukinumab was generally well
tolerated in clinical trials, with a tolerability profile con-
sistent with that observed in patients with plaque psoria-
sis (Sect. 3). Nasopharyngitis was the most commonly
reported AE. Secukinumab remained generally well tol-
erated over the longer term (up to 5 years), with no new
safety signals or unexpected safety findings (Sect. 3).
ADAs developed in a minority of secukinumab recipients
but were not associated with AEs or decreased efficacy
(Sect. 3.1).

Following proper training, secukinumab may be self-
administered by subcutaneous injection using a pre-filled
pen or syringe (Sect. 4). In MEASURE 3, the secukinumab
pre-filled syringe was associated with a high level of usa-
bility, acceptability and satisfaction (Sect. 2.1.3). Simi-
larly, in the real-world setting, most patients were satisfied
with secukinumab and more than half of patients reported
secukinumab to be better than their previous treatment,
including in terms of method of administration and ease of
use (Sect. 2.2). An additional phase III trial investigating
the efficacy and tolerability of subcutaneous secukinumab
150 mg in pre-filled syringes in 459 patients with active
AS is currently underway (MEASURE 5; NCT02896127).

Chronic, immune-mediated, inflammatory diseases such
as psoriasis, psoriatic arthritis and AS are associated with
substantial healthcare costs [49]. In the NICE guidance,
secukinumab was reported to be a cost-effective use of
health system resources for AS, regardless of previous
TNF inhibitor use [44]. Indeed, a modelled pharmacoeco-
nomic study from a UK National Health Service perspec-
tive suggests that secukinumab is a cost-effective treatment
option for biologic-naive and -experienced patients with
active AS [50]. Model-based budget impact analyses in
Italy [49], Finland [51], Greece [52] and Brazil [53] also
demonstrated that secukinumab is a cost-saving option
for the treatment of AS. In cost-effectiveness analyses in
Portugal [54], Tunisia [55] and Korea [56], the costs per
responder were lower with secukinumab than with adali-
mumab in patients with AS.

In conclusion, secukinumab is effective and generally
well tolerated for the treatment of adults with active AS,
with efficacy and tolerability sustained over the longer
term. Secukinumab is an effective therapy for TNF inhib-
itor-naive patients with active AS, and provides a use-
ful treatment option for patients who have an inadequate
response to or are intolerant of TNF inhibitors.
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Data Selection Secukinumab: 343 records

identified

Duplicates removed 136

Excluded during initial screening (e.g. press releases; 135
news reports; not relevant drug/indication; preclinical
study; reviews; case reports; not randomized trial)

Excluded during writing (e.g. reviews; duplicate data; 16
small patient number; nonrandomized/phase I/II trials)

Cited efficacy/tolerability articles 32
Cited articles not efficacy/tolerability 24

Search Strategy: EMBASE, MEDLINE and PubMed from 2016
to present. Previous Adis Drug Evaluation published in 2016 was
hand-searched for relevant data. Clinical trial registries/databases
and websites were also searched for relevant data. Key words
were secukinumab, Cosentyx, AIN-457, ankylosing spondylitis,
spondyloarthritis. Records were limited to those in English lan-
guage. Searches last updated 11 February 2019
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