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Abstract

Psoriatic disease is a multifaceted disorder which develops in the skin, its appendages, and
joints. Though characterised by different pathogenic background and clinical manifestations,
skin plaque psoriasis (PsO), psoriatic arthritis (PsA), and ankylosing spondylitis (AS) are
related, sharing key inflammatory mechanisms and hence mode of management.
Secukinumab is a fully human monoclonal antibody that selectively binds and neutralises
interleukin-17A. It has been approved for use as a subcutaneous injection for the treatment of
moderate-to-severe PsO, PsA, and AS. The current review highlights the long-term efficacy
and safety profile of secukinumab in the treatment of plaque psoriasis and its multiple
manifestations from its Phase 3 clinical trial programme. The long-term extension of pivotal
trials has shown sustainable efficacy and safety of secukinumab up to 5 years in PsO, PsA,
and AS and up to 2.5 years in moderate-to-severe nail and palmoplantar PsO through
dedicated randomised controlled trials. The effect of secukinumab therapy in all these
indications has corresponding effects on improvement in quality-of-life and daily activities.
Overall secukinumab is an effective and safe treatment choice for patients suffering from

psoriatic disease in its multiple clinical variants.
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Introduction

Psoriatic disease is a systemic inflammatory disorder which develops in the skin, its
appendages, and joints, that can be complicated by systemic comorbidities including
cardiometabolic syndrome and inflammatory bowel disease (IBD).!** Psoriasis (PsO) can
affect any area of the skin but some localisations (scalp, nail, palms, soles, and joints) deserve
special attention because their involvement is associated with a significant impact on quality-
of-life (QoL), physical limitation, and are the most difficult manifestations to control even

with systemic therapy.>®

Approximately 80% of patients with plaque PsO develop nail disease in their lifetime, and
this prevalence seems to increase in patients with concomitant psoriatic arthritis (PsA).’?
Similarly, up to 80% of patients with PsO are affected by scalp disease™'°, while
palmoplantar psoriasis (ppPsO) is reported in ~12—16% of all PsO patients.® PsA occurs in up
to 42% (range 6—42%) of PsO patients and has a prevalence of 0.1-1.0 % in the overall
population.'!"!3 Patients with PsA may develop not only peripheral arthritis but also axial
disease, dactylitis, and enthesitis, giving rise to a variety of possible clinical manifestations.
The presence of one or more of those critical manifestations is associated with significant
impairment in physical activities and QoL. In addition, patients face stigmatisation and
psychological stress, which lead to disruption of psychosocial well-being and social

relationships.'# 13

The ultimate goal of psoriatic disease management is to clear (or significantly improve) skin
disease, control those manifestations associated with major burden, improve QoL, and
prevent further disability.!®!? Secukinumab, is a fully human monoclonal antibody that
selectively neutralises interleukin (IL)-17A, a cornerstone cytokine involved in the

development of all manifestations of psoriatic disease. This article reviews the main results of
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the Phase 3 clinical trial programme of secukinumab across the multiple manifestations of
psoriatic disease, including skin plaques, nail, scalp and ppPsO, PsA, and ankylosing
spondylitis (AS) (Fig. 1).2%

Efficacy

Skin and appendages

Secukinumab in plaque psoriasis

Two pivotal Phase 3 studies, ERASURE (N=738) and FIXTURE (N=1306), demonstrated
the efficacy of secukinumab (300/150 mg) compared with placebo and etanercept (50 mg) up

to 1 year of treatment in moderate-to-severe PsO patients.?!

In ERASURE, a significantly greater proportion of patients on secukinumab 300 mg
achieved Psoriasis Activity and Severity Index (PASI) 75 and Investigator’s global
assessment (IGA) 0/1 compared with placebo (P<0.001 for all comparisons) at Week 12
(primary endpoint). Efficacy was sustained up to Week 52, with 80.5% and 74.4% patients in
the secukinumab 300 mg group achieving PASI 75 and IGA 0/1 response. The FIXTURE
study showed that PASI 75, IGA 0/1, and Dermatology Life Quality Index (DLQI) responses
of 0 or 1 at Week 12 were significantly higher with secukinumab 300 mg than with placebo
(P<0.001) or etanercept (P<0.001 for all comparisons).?! Furthermore, at Week 52, 84.3%
and 79.7% of patients in the secukinumab 300 mg group achieved a PASI 75 and IGA 0/1
response compared with 72.5% and 56.8% of patients in the etanercept group, respectively.
Secukinumab also notably reduced patient-reported itching, pain, and scaling compared with

placebo.?®

In the 52-week, randomised double-blind Phase 3b CLEAR study (N=676), 79.0% and
44.3% of patients receiving secukinumab 300 mg achieved a PASI 90 response (primary

endpoint) and PASI 100 response at Week 16 compared with 57.6% and 28.4% of patients
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receiving ustekinumab (P<0.0001 for both comparisons).?’ Similar results were observed at
Week 52 (secukinumab versus ustekinumab: PASI 90: 76% vs 61%, P<0.0001; PASI 100:
46% vs 36%, P=0.0103).%® Secukinumab efficacy was sustained up to 104 weeks with 74.7%,
47.4%, and 68.8% patients achieving PASI 90/100 and IGA mod 2011 0/1 response rates,

respectively.?’

The SCULPTURE trial compared 1 year of treatment with secukinumab at fixed-interval
dosing (N=217; N=203) (every 4 weeks) versus retreatment-as-needed (N=217, 300 mg;
N=206, 150 mg) in moderate-to-severe PsO.>* Subjects who completed 52 weeks of the study
entered a long-term extension which was double-blinded for 2 years and open-label for
another 2 years. A total of 122 patients (as observed) in the secukinumab 300 mg fixed
interval cohort completed 5 years of treatment. Secukinumab treatment demonstrated
sustained efficacy as measured by PASI 75/90/100 responses at Year 1 (88.9%, 68.5%, and
43.8%, respectively) and Year 5 (88.5%, 66.4%, and 41.0% (Fig. 2A). 3! A similar response
to 5 years has been recently shown from a long-term extension of the ERASURE and
FIXTURE trials.*? Secukinumab treatment also lead to marked improvements in patients’

QoL as indicated by a DLQI 0/1 response of 72.7% at Year 1 and 65.5% at Year 5.3!

In recent years, a growing body of effectiveness and safety evidence has been generated from
secukinumab real-world use through independent and company sponsored registries and post-
marketing phase 4 studies. Differences among those observational studies in terms of design,
patient population and country specific regulation are so broad that comparison of outcomes
require a detailed critical appraisal which goes beyond the purpose of this publication. A
meta-analysis of 43 phase 4 studies which have been published on the use of secukinumab in
PsO, has been submitted and is currently under evaluation for publication. Data from the

largest cohorts published to date show that the rate of PASI 90 response at 1 year ranges
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between 40% and 66% in the overall population, with response rate increasing to 61-76% in

the subgroup of biologic-naive patients.>3-*

In terms of long-term drug survival, two large independent cohorts, respectively with 330 and
324 patients, have shown a rate of persistence on secukinumab treatment at 18 months of 79
and 90% respectively.?”*® The Danish registry DERMBIO has reported a rate of persistence
on treatment with secukinumab at 3 years around 80% among patients naive to previous
biologics and between 30-50% according to the number of previous lines of biologics.*
Considering the heterogeneity in terms of severity, comorbidities and treatment history of
patients treated in real-world compared to clinical trials, the overall real world evidence in
effectiveness, QoL and safety of secukinumab in PsO seems to confirm the findings from

phase 3 studies.

Secukinumab in nail psoriasis

The 2.5 year safety and efficacy of secukinumab in moderate-to-severe nail PsO patients
(N=198) was investigated in TRANSFIGURE, the only long-term double-blind, randomised,
placebo-controlled, Phase 3 trial specifically dedicated to this patient pool. The primary
endpoint of the study (change in NAil Psoriasis Severity Index [NAPSI] from baseline) was
met at 16 weeks and the improvement continued to 2.5 years (—73.3% and —63.6% with
secukinumab 300 mg and 150 mg, respectively; Fig. 2B).*’ A sustained decrease in total
mean NAPPA (Nail Assessment in Psoriasis and Psoriatic Arthritis) QoL scores from
baseline to 2.5 years was also observed (—52.4% and —18.1%, for 300 mg and 150 mg,
respectively). A total of 70.2% and 71.0% of patients achieved a weighted NAPPA-PBI
(Patient Benefit Index) global score of >2 (at least moderate benefits) with secukinumab 300
mg (N=66) and 150 mg (N=67), respectively, indicating sustained benefits with secukinumab

treatment in this patient population.!
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Secukinumab in palmoplantar psoriasis

GESTURE, long-term double-blind, randomised, placebo-controlled trial specifically
dedicated to patients with moderate-to-severe ppPsO, assessed efficacy and safety of
secukinumab in 205 patients. The primary endpoint, ppIGA 0/1 response at Week 16,
established the efficacy of secukinumab versus placebo.*? Efficacy was sustained over 2.5
years with 59.2% and 52.5% of patients in the secukinumab 300 and 150 mg groups
achieving ppIGA 0/1, respectively (multiple imputation [MI] analysis; Fig. 2C). At the end of
Year 2.5, the mean ppPASI score had decreased by 87.2% and 80.4% from Baseline in the
secukinumab 300 and 150 mg groups, respectively, and 45.5% vs 23.9% of patients achieved
a DLQI 0/1 response. Consistently, after 2.5 years 16.7% and 17.9% of patients in the
secukinumab 300 and 150 mg were experiencing no difficulty in hand and feet functionality,
as measured through the Palmoplantar QoL Instrument (ppQLI), a clinical score dedicated to
assessing the impact of palmoplantar skin lesions on daily personal and social activities
performed with hands and feet and on symptoms.***

Secukinumab in scalp psoriasis

In a 24-week, double-blind, Phase 3b study by Bagel et al, the efficacy and safety of
secukinumab in patients with moderate-to-severe scalp PsO (N=102) patients were
evaluated.* Efficacy was assessed by a 90% improvement of Psoriasis Scalp Severity Index
(PSSI 90) score from baseline to Week 12 (secukinumab 300 mg versus placebo, 52.9%
versus 2.0%; P<0.001) and IGA modified 2011 scalp responses of 0 or 1 (secukinumab 300
mg vs placebo, 56.9% vs 5.9%; P<0.001). Complete clearance of scalp PsO at Week 12 was
achieved by a significantly higher proportion of patients treated with secukinumab 300 mg
than with placebo (35.3% vs 0%; P<0.001). Efficacy was further enhanced up to Week 24
where 58.8%, 47.1%, and 62.7% of patients receiving secukinumab achieved PSSI 90, PSSI

100, and IGA modified 2011 scalp responses of 0 or 1, respectively. Patients required a
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median time of 3.29 weeks for a 50% reduction in PSSI score. Feldman et al observed that
secukinumab-treated patients reported greater reductions in scalp pain (—1.98 vs 0.61),
itching (—4.07 vs —0.04), and scaling (=5.76 vs —0.95) than placebo at Week 12 (all
P<0.001). The mean change from baseline in Scalpdex total scores was greater with
secukinumab treatment as compared with placebo (—39.62 vs —7.91); results were also
significant for symptom (—34.42 vs —1.64), emotional (—35.94 vs —5.1), and functional scales
(—42.27 vs —10.28) (all P<0.001).'4

Musculoskeletal domains

Secukinumab in Psoriatic Arthritis

PsA presentation can be highly variable depending on the domains of musculoskeletal disease
affected and the underlying pathogenic process; signs and symptoms are generally related to
synovitis, spondylitis, enthesitis, or dactylitis.!'*¢ The FUTURE 1 study assessed the 5-year
efficacy and safety of secukinumab in active PsA. A total of 606 patients were randomised to
secukinumab (10 mg/kg intravenously followed by 150 mg or 75 mg subcutaneously every 4
weeks) or matching placebo, of which 476 patients (78.5%) completed 2 years of treatment.*’
At Week 24, the American College of Rheumatology criteria for 20% (ACR20) and 50%
improvement response (ACRS50) were significantly higher for patients in both 150 mg and 75
mg secukinumab dose groups compared with placebo (ACR20: 50.0% and 50.5%,
respectively, vs 17.3%; P<0.001 and ACR50: 34.7% and 30.7% vs 7.4%; P<0.001).*
Efficacy was sustained at 2 years with 66.8%, 39.0%, and 22.4% of patients in the
secukinumab 150 mg group achieving ACR20, ACRS50, and ACR70 responses, respectively.
At Week 104, 84.3% of patients in the secukinumab 150 mg showed no radiographic disease
progression (observed data).*’

Clinical responses were sustained or further improved through 5 years of treatment. The

proportion of patients achieving ACR20, ACR50, and ACR70 were 67.9%, 52.7%, and



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Submission version

37.4%, respectively (Fig. 3A). A total of 82.6% and 73.7% of patients treated with
secukinumab 150 mg showed resolution of dactylitis and enthesitis (MI data) at Year 2, and
94.0% and 82.7%, respectively, at Year 5.* Secukinumab showed sustained efficacy across
multiple domains of PsA, including signs and symptoms, disease activity, skin symptoms,

dactylitis, and enthesitis.

FUTURE 2 was a Phase 3, double-blind, placebo-controlled study to determine the efficacy
and safety of subcutaneous secukinumab in patients with active PsA (N=397). The efficacy
endpoint, ACR20, at Week 24 was achieved by a significantly higher proportion of patients
receiving secukinumab 300 mg (54%; P<0-0001), 150 mg (51%; P<0-0001), and 75 mg
(29%; P=0-0399) vs placebo (15%). ACR50 was achieved by 35%, 35%, 18%, and 7% of
patients in the secukinumab 300 mg, 150 mg, 75 mg, and placebo groups, respectively. The
percentage of patients achieving resolution of dactylitis and enthesitis in the pooled
secukinumab group was 47% and 40%, respectively, at Week 24.2% Minimal disease activity
(MDA) responses with secukinumab 300 and 150 mg, achieved at Week 16 (28% and 23%
respectively), were continued up to 2 years with a higher proportion of patients achieving
MDA at Weeks 52 (78% with 300 mg and 74% with 150 mg) and 104 (85% with 300 mg and

62% with 150 mg).>°

In FUTURE 1 and FUTURE 2, QoL was assessed by the change from baseline in the
physical component summary score (PCS) of the Medical Outcomes Study 36-Item Short
Form health survey (SF-36).2%461:32 In addition, the change from baseline in the HAQ-DI
score was also used to assess the physical function. In FUTURE 2, least-square mean
(standard error, SE) change in the SF-36 PCS score from baseline (secukinumab 300, 36-9
[8-0] and secukinumab 150, 36-2 [8-1]) was 7.25 (0.74), and 6.39 (0.73), respectively, at
Week 24.% Similar results were also obtained in FUTURE 1 at 2 years with a mean (SE)

improvement of 4.89 (0.59) in the SF-36 PCS score with secukinumab 150 mg.>* This was



10

11

12

13

14

15

16

17

18

19

20

21

22

23

Submission version

accompanied by sustained improvements in the HAQ-DI scores indicating an improved

physical function.

In PsA, little evidence has been published to date on the use of secukinumab in real world.
EuroSpA is a research collaboration network among 16 registries being run in 16 individual
countries, which includes more than 60000 patients with PsA or Axial SpA treated with
different DMARDS and biologics, as of end of 2017.%* EuroSpA data presented at EULAR
2019 from more than 1500 PsA patients treated with secukinumab (80% had experienced
biologics and had a mean disease duration of 10 years) showed that DAS28CRP, SDAI and
DAPSAZ28 remission at 6 months were achieved by 35%, 12% and 12%, respectively. The
overall retention rate was 86%, with significant differences across the registries and higher

remission and retention rates for biologic-naive compared with non-naive patients.>
Secukinumab in Ankylosing Spondylitis

AS is a chronic inflammatory disorder involving the sacroiliac joint and the spine which is
frequently associated with skin PsO.>® MEASURE 1 was a 2-year Phase 3 study (followed by
a 3-year extension) that evaluated the efficacy and safety of secukinumab in patients with
AS.> The Assessment of SpondyloArthritis International Society 20 (ASAS20) response
rates at Week 16 were 61% with secukinumab 150 mg, 60% with secukinumab 75 mg, and
29% with placebo (P<0.001 for both comparisons with placebo).> Secukinumab continued to
improve AS signs and symptoms over 3 and 5 years of therapy; ASAS 20/40 response rates
were 79.5%/60.9%° and 78.6%/65.2%.,°! respectively, in patients treated with secukinumab
150 mg (Fig. 3B). In a subgroup analyses, secukinumab was effective both in tumour
necrosis factor (TNF) inhibitor-naive patients and in patients intolerant of/refractory to TNF

inhibitors.%?
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The secukinumab 150 mg treatment regimen was associated with clinically significant
improvements compared with placebo in the Bath Ankylosing Spondylitis Disease Activity
Index (BASDALI, change from baseline = —2.3 vs —0.6; P<0.0001), SF-36 PCS score (5.6 vs
1.0; P<0.0001), and Ankylosing Spondylitis Quality of Life (ASQoL, (3.6 vs —1.0;
P<0.0001). Clinically significant improvements were also observed in the EQ-5D, the
Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-F), and the Work
Productivity and Activity Impairment-General Health scores with secukinumab vs placebo at
Weeks 16 and 52, indicating an overall benefit in QoL.® In the extension study, sustained
improvements in study outcomes were observed over 5 years. The mean change from
baseline in the BASDALI score and Bath Ankylosing Spondylitis Functional Index was

—3.5+2.08 and —3.1+2.26, respectively.b!

The long-term (3 year) efficacy and safety results of the Phase 3 MEASURE 2 study were
also consistent with the findings from MEASURE 1. ASAS 20/40 response rates for
secukinumab 150 mg were 70.1%/60.9%, resulting in improved physical function and a

retention rate of >85%.%*

Other Phase 3 studies including MEASURE 3 open-label extension, SURPASS (completion
by Year 2021), PREVENT (in patients with active non-radiographic axial spondyloarthritis;
core study to be completed in 2021) and MAXIMISE (in patients with axial manifestations of

PsA; completed in June 2019) will further ascertain the role of secukinumab in axial arthritis.

EuroSpA data presented at EULAR 2019 from more than 1500 Axial SpA patients on
secukinumab showed that BASDAI <4 was achieved by 49% of the patients at 6 months.
Overall retention rate was 83%. Also, in this condition, significant differences across
registries and higher remission and retention rates for biologic-naive compared with non-

naive patients was observed.®’
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SAFETY

A pooled safety analysis from 9 Phase 2 and 10 Phase 3 randomised, double-blind clinical
trials, supports the favourable long-term safety profile of secukinumab in patients with PsO.
A total of 4674 patients were exposed to any secukinumab dose; total numbers of patients
exposed at Years 2, 3, 4, and 5 were 3423, 1972, 1522, and 909, respectively. The exposure-
adjusted incidence rates (EAIR) for infections and infestations at 1 year were comparable
across all 3 drug groups (secukinumab, etanercept and ustekinumab) but numerically higher
with placebo. One of the common adverse effects of interest in IL-17 inhibitors is
mucocutaneous candidiasis, yet these infections usually do not lead to interruption of IL-17
inhibitors. Other adverse effects of interest — although rare — are neutropenia and

inflammatory bowel disease.

The incidence of adverse events (AEs) of special interest for IL-17 inhibitors, mucocutaneous
candidiasis,®® did not increase over the 5 year period. The EAIR, at Year 1, for Candida
infections were numerically higher with secukinumab (any dose: 3.1/100 PY, 95% CI: 2.56,
3.67) compared with etanercept (1.4/100 PY, 95% CI: 0.37, 3.47), ustekinumab (1.6/100 PY,
95% CI: 0.51, 3.70), and placebo (1.7/100 PY, 95% CI: 0.54, 3.90). However, the incidence
of Candida infections with secukinumab (any dose) after year 1 progressively decreases, with
EAIR of 2.0 at Year 2 and EAIR 0.3 at Year 5.%7 The majority of cases were mild-to-

moderate in intensity and did not lead to study discontinuation.

Epidemiological studies have associated PsO and PsA with IBD and data suggests that IBD is
24 fold more prevalent in PsO patients than the general population.®®’° In another pooled
analysis of 21 clinical studies with secukinumab, there were 14, 5 and 1 cases of ulcerative
colitis (UC), Crohn’s disease (CD) and IBD unclassified (IBDU) (EAIRs: 0.13, 0.05 and

0.01) respectively amongst 5181 PsO patients; 3, 3 and 2 cases of UC, CD and IBDU
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(EAIRs: 0.08, 0.08 and 0.05) respectively amongst 1380 PsA patients and 4, 8 and 1 cases of
UC, CD and IBDU (EAIRs: 0.2, 0.4 and 0.1) respectively amongst 1380 AS patients.”!
Overall, secukinumab demonstrated a comparable pooled safety profile to that of placebo,
etanercept, and ustekinumab over the course of 1 year. No new safety signals were identified
for up to 5 years of treatment and there were no increases in yearly AE rates from Year 1.
Secukinumab’s safety profile was consistent with that established in previous Phase 2/3

studies.

Discussion:

Psoriatic disease is a systemic inflammatory disease that includes multiple manifestations. A
subset of T cells, so called T17cells, play a vital role in sustaining the inflammatory cascade
in psoriatic skin plaques. IL-17A, the principal effector cytokine of T17 cells, stimulates
keratinocytes to release inflammatory molecules that mediate skin damage and recruit
neutrophils, monocytes, Th17 cells, and other cell types on site. > The central role of IL-17A
is also related to the synergistic activity that this cytokine shows with many different
upstream cytokines and tissue-related factors, establishing a self-reinforcing cycle

orchestrated by IL-17A itself. 738!

Recent advances have shown that much of the IL-17A released in PsO is produced by innate
immune cells, including y3-T cells, Type 3 innate lymphoid cells (ILC3), mast cells, and
neutrophils.”>%?-% [L-23 provides an efficient mechanism to induce IL-17A production in T17
and innate cells. However, additional pathways can promote IL-23-independent production of
IL-17A in innate cell populations.?>8487-% This is likely due to the release of IL-17A by
innate immune cells in an IL-23-independent manner. Synovial and innate immune cells in
the joints seem to be the main source of IL-17A in patients with arthritis.”>**** Innate

immunity seems to also play a role in nail and ppPsO.%*”® Interestingly, these manifestations
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are strongly associated with the development of arthritis.”**”*® This suggests a common

mechanism of disease, where innate immunity might be the central factor.

Phase 3 clinical studies demonstrate that IL-17A inhibition with secukinumab provides
significant rates of skin clearance in patients with moderate-to-severe PsO with a favourable
safety profile. Efficacy results were sustained up to 5 years. Meaningful effectiveness was
also observed in challenging-to-treat variants of PsO including nail, scalp, and ppPsO, and in
PsA and AS, with improving disease activity, symptoms, dactylitis, and enthesitis. The
treatment effectiveness translated into improved QoL in all studies. In the 52-week,
randomised, double-blind, placebo-controlled CARIMA trial in patients with moderate-to-
severe plaque PsO without clinical cardiovascular (CV) disease, secukinumab demonstrated
improved endothelial function, suggesting a possible beneficial effect on CV risk.” Biologics
with different mechanisms of action (MoA) are available in clinical use for patients with
plaque psoriasis, PsA and AS. Direct head-to-head (H2H) trials and large meta-analysis

studies can help compare the differences among diverse MoA compounds.

A recent network meta-analysis (NMA) including 77 trials (N=34816) from 11 biologic and 4
non-biologic therapies in moderate-to-severe PsO shows that three approved IL-17 inhibitors
(secukinumab 300 mg, ixekizumab 80 mg and brodalumab 210 mg), and IL-23 inhibitors
(guselkumab 100 mg and risankizumab 150 mg) are more efficacious than tildrakizumab
(another 1L-23 inhibitor), ustekinumab (in-label dose; IL-12/23 inhibitor), all TNF1 and non-

biologic treatments at each level of PASI response.!'%-!0!

The superiority of IL17 and IL23 inhibitors versus biologics with alternative mechanisms of
action in PsO at 1 year has been directly shown through various head-to-head (H2H) trials,
with secukinumab and ixekizumab compared to the anti-TNF etanercept;?!?*!%? guselkumab

and risankizumab compared to the anti-TNF adalimumab;'%*!1%* and secukinumab,
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ixekizumab and risankizumab to ustekinumab.?!?%192195 The ECLIPSE head-to-head (H2H)
trial (N=1048) has shown guselkumab (100mg) to be superior to secukinumab (300mg) at
Week 48 in PASI90, with a respective response rate of 84.5% vs 70.0%.'% On the other
hand, the IXORA-R trial (ixekizumab vs guselkumab; top-line results announced, yet to be
published) shows that IL.-17 inhibition with ixekizumab is superior to guselkumab in
achieving fast PASI response.!?”1% A H2H trial comparing risankizumab versus
secukinumab in terms of PASI90 at Week 16 and 48 weeks is ongoing and results are

expected in 2020.'%

Similarly, a recent indirect comparison of 24 clinical trials with 17 biologic and non-biologics
for the treatment of PsA suggest that anti-TNF drugs (infliximab, golimumab, etanercept and
adalimumab) and secukinumab are the most effective treatments in inducing ACR20 clinical
response, with ixekizumab and ustekinumab showing moderate efficacy only. In PsA, the
efficacy of IL-23 inhibitors is still being explored through phase 3 studies.!'® The SPIRIT-
H2H trial (N=566) in patients with active PsA has shown the IL-17 inhibitor ixekinumab to
be non-inferior to the TNF-inhibitor adalimumab at Week 52 in ACR50 (51% vs 47%) (95%
CI [-4.3%, 12.1%]) (For non-inferiority with -12.0% margin).!!° The ongoing H2H EXCEED
trial compares efficacy and safety of secukinumab (300 mg) vs adalimumab (40 mg) in PsA.

Data will be available in 2020.'"!

The efficacy of different biologics in AS has been recently reviewed by the American
College of Rheumatology and new recommendations for treatment have been published.
Consistently with PsA evidence, anti-TNF and anti-IL17 biologics are recommended as the
most efficacious therapies in AS which is active despite treatment with non-steroidal anti-
inflammatory drugs (NSAIDs). Anti-TNF are conditionally recommended over IL-17 drugs
based on longer experience and familiarity.!!? Interestingly, the IL-23/IL-12 inhibitor

ustekinumab and the IL-23 inhibitors risankizumab and tildrakizumab have proven to be
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ineffective in AS. The ongoing H2H SURPASS trial is aimed at comparing efficacy and
safety of secukinumab (300/150 mg) vs adalimumab (40 mg) in AS. Data will be available in

2022113

IL-23 independent sources of IL-17A in the joints are likely to be the reason for the lack of
efficacy of IL-12/23 and IL-23 inhibitors in AS and the suboptimal efficacy of IL-12/23
inhibitors reported in PsA (efficacy of IL-23 inhibitors in PsA is still to be demonstrated).!'*
Consistently, it has been shown that inhibition of IL-23 is associated with the persistence of

significant amounts of IL-17A at the site of inflammation and in the circulation.®’

In summary, psoriatic disease is a chronic systemic disorder comprising myriad of
manifestations across the skin, its appendages and joints. The aim of the treatment in a patient
with psoriatic disease should be an effective control of the multiple manifestations of his
disease, ultimately leading to a significant improvement in QoL and prevention of further
progressive irreversible damage. Its Phase 3 clinical trial programme shows that secukinumab
provides an effective treatment across the multiple manifestations of psoriatic disease, with
rates of skin clearance in the highest range among all biologics, along with other IL-17
inhibitors and IL-23 inhibitors, and the highest rates of efficacy in PsA and AS along with

anti-TNF inhibitors.
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A. Efficacy in plaque psoriasis over 5 years of treatment — Results from SCULPTURE
study
n, number of evaluable patients in the as observed analysis; PASI, Psoriasis Area and

Severity Index score

B. Efficacy in nail psoriasis over 2.5 years of treatment — Results from
TRANSFIGURE study
BL, Baseline; NAPSI, Nail Psoriasis Severity Index

C. Efficacy in palmoplantar psoriasis over 2.5 years of treatment — Results from
GESTURE study

*P <0.0001 vs. placebo. p-values only available until Week 16

Data analyzed using multiple imputation; ppIGA, palmoplantar psoriasis Investigator Global
Assessment. ppIGA 0/1 = clear or almost clear/minimal and a reduction of at least 2 points

from Baseline on the ppIGA scale. Cochran-Mantel-Haenszel (CMH) test

Figure 3. Sustained efficacy of secukinumab in psoriatic arthritis and ankylosing
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A. Efficacy in psoriatic arthritis through 5 years of treatment — Results from FUTURE 1
ACR20, American College of Rheumatology criteria for 20% improvement
ACRS50, American College of Rheumatology criteria for 50% improvement

ACR70, American College of Rheumatology criteria for 70% improvement



Submission version

1B. ASAS40 response rates through 5 years of treatment— Results from MEASURE 1
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ASAS40, Assessment of Spondyloarthritis International Society 40; N, total number of
patients; n, number of patients

Data shown are as observed through 5 Years

Secukinumab 75 mg arm includes patients who had their dose escalated to 150 mg after

Week 168 (n = 82) where n is number of evaluable patients
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Table 1: Summary of Phase 3 secukinumab studies — Skin and appendages

Patients population

5D, DLQI,

Study/Author studied/Study Comparator Efficacy PROs used | Final conclusion
A parameters
duration
ERASURE?! Moderate-to-severe | Placebo PASI and IGA mod | DLQI Secukinumab is superior to placebo in
plaque PsO/52 weeks 2011 treating moderate-to-severe plaque PsO
FIXTURE?! Moderate-to-severe | Placebo and PASI and IGA mod | DLQI Secukinumab is superior to etanercept in
plaque PsO/52 weeks | Etanercept 2011 treating moderate-to-severe plaque PsO
CLEAR?® Moderate-to-severe | Ustekinumab PASI and IGA mod | DLQI, Secukinumab demonstrated sustained
plaque PsO/52 weeks 2011 EQ-5D-3L, | superior efficacy in comparison with
WPAI-PSO, | ustekinumab in clearing skin through
HAQ-DI* Week 104, greater improvement in QoL,
and a favourable and comparable safety
profile.
SCULPTURE?! Moderate-to-severe | None PASI and BSA DLQI, Secukinumab 300 mg treatment delivered
plaque PsO/5 years score HAQ-DI* high and sustained levels of skin clearance
and improved QoL in patients with
moderate-to-severe PsO, with almost
100% of PASI response rates maintained
from Year 1 to Year 5
TRANSFIGURE**' | Moderate-to-severe | Placebo to NAPSI, PASI, and | NAPPA- Secukinumab demonstrated meaningful
nail PsO/2.5 years Week 16 IGA mod 2011 QoL, efficacy, with significant sustained QoL
NAPPA- improvements for up to 2.5 years in
PBI, EQ- difficult-to-treat nail PsO
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SGA using
VAS
GESTURE®" Moderate-to-severe | Placebo to ppIGA and ppPASI | DLQI, EQ- | Secukinumab provides a strong and
palmoplantar Week 16 5D, SGA sustained response over 2.5 years in
PsO/2.5 years using VAS, | challenging to treat palmoplantar PsO
ppQLI
SCALP# Moderate-to-severe | Placebo PSSI and IGA mod | NA Secukinumab is efficacious and well-
scalp PsO/24 weeks 2011 scalp tolerated for patients with extensive
moderate-to-severe scalp PsO

* For subjects with confirmed diagnosis of PsA

DLQI, Dermatology Life Quality Index; EQ-5D, EuroQoL 5-Dimension Health Questionnaire; EQ-5D-3L, EuroQoL5-Dimension Health
Questionnaire 3-level version;

HAQ-DI, Health Assessment Questionnaire-Disability Index; IGA mod 2011, Investigator’s Global Assessment, 2011 modified version;
NAPPA-QOL, Nail Assessment in Psoriasis and Psoriatic Arthritis-Quality of Life; NASPSI, Nail Psoriasis Severity Index; PASI, Psoriasis Area
and Severity Index; ppIGA, palmoplantar IGA; ppPASI, palmoplantar PASI; ppQLI, palmoplantar Quality of Life Index; PsA, psoriatic arthritis;
PsO, psoriasis; PSSI, Psoriasis Scalp Severity Index; QoL, quality of life; SGA, Subject’s Global Assessment; WPAI-PSO, Work Productivity

and Activity Impairment Questionnaire-Psoriasis; VAS, Visual Analogue Scale
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Table 2: Summary of Phase 3 secukinumab studies — Musculoskeletal apparatus

Study/Author Number of Drug/Comparator Efficacy parameters | PROs used Final conclusion
patients/Study
duration
PsA
ACR20, ACRS50, Secukinumab provided
PASI, DAS28, sustained improvements in PSA
Intravenous incidence of dactylitis | SF-36-PCS at 2 years, with very little or no
46,47 > 5
FUTURE 1 606/104 weeks secukinumab/Placebo | and enthesitis, SHS to | HAQ-DI radiographic progression (<0.5
assess radiographic increase in vdH-mTSS from
progression Baseline) in 80% patients
ACR20, ACRS50, Subcutaneous secukinumab
25 . PASI, DAS28-CRP, | SF-36-PCS, 300 mg and 150 mg improved
FUTURE 2 397/52 weeks | Secukinumab/Placebo incidence of dactylitis | HAQ-DI the signs and symptoms of PsA
and enthesitis at 52 weeks
Self-administration of
ACR20, ACRS50, SF-36-PCS, ;‘;Eﬁ‘ig:gescl’l‘;iasii‘;‘ékmumab
Auto-injected PASI, DAS28-CRP HAQ-DI .
115 s 5 »
FUTURE 3 414752 weeks secukinumab/Placebo | incidence of dactylitis | FACIT-Fatigue, ;r?gzzv;rsﬁ?tieazliﬁigeks
and enthesitis SIAQ ; uitiple . )
domains in patients with active
PsA
. ) Subcutaneous secukinumab
. 996/112 weeks | Secukinumab withor | A R0, vdH-mTSS, 300 mg and 150 mg with and
FUTURE 5 (ongoing). without loading PASI, DAS28-CRP, HAQ-DI without loading dose
Week 24 dose/Placebo resolution of significantly improved clinical

signs and symptoms and
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results have

dactylitis and

inhibited radiographic

been reported enthesitis structural progression versus
placebo at Week 24 in patients
with PsA
AS
Secukinumab improved AS
ASAS20, ASAS40, .
371/2 and 3 ASAS5/6, BASDAI o ﬁctilfeyrr;g’;"g;ftﬁhégugh 2
57.58.117 year results Intravenous score, radiography by i ! .
MEASURE 1 have been secukinumab/Placebo | mSASSS, BASFI, SF-36, ASQoL l,ll,rlllzxsp er;teg)rsr?;fzg dﬁnﬁl HsligCZI
published BASMI and ASDAS- yptoms and physica
CRP function continued to remain
improved at 3 years
219/5 vear ASAS20, ASAS40, Secukinumab provided
stud }; and 3 ASASS5/6, BASDAI SF-36, ASQoL sustained improvement through
MEASURE 264118 earyr’esul s Subcutaneous score, hsCRP (in the EQ- 51’) FA CI"I:- 2 years in the signs and
Kave been secukinumab/Placebo | 2 years study) and fati e, symptoms of AS which were
ublished ASDAS-CRP (in the gt maintained through 3 years of
p 3 years study) follow up
Secukinumab (300 mg and 150
226/3 year Intraye nous mg dose groups) provided
study; 1 year secukinumab ASAS20, ASASAQ, rapid, significant and sustained
MEASURE 3" el poet | followed by ASAS5/6, BASDAI | SIAQ RS
Y Y subcutaneous score, hsCRP prov M
been published secukinumab/Placebo the signs and symptoms of

patients with AS.

ACR20, American College of Rheumatology criteria for 20% improvement; ACR50, American College of Rheumatology criteria for 50%

improvement; AS, ankylosing spondylitis; ASAS5/6 response; >20% improvement in five of the six ASAS response domains; ASAS20,
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Assessment of Spondyloarthritis International Society 20; ASAS40, Assessment of Spondyloarthritis International Society 40; ASDAS-CRP,
Ankylosing Spondylitis Disease Activity Score with C-reactive protein; ASQoL, Ankylosing Spondylitis Quality of Life; BASDAI, Bath
Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; BASMI, Bath Ankylosing Spondylitis
Metrology Index; CRP, C-reactive protein; DAS28, Disease Activity Score in 28 joints; FACIT-Fatigue, Functional Assessment of Chronic
Illness Therapy—Fatigue; HAQ-DI, Health Assessment Questionnaire-Disability Index; MCS, mSASSS, modified Stoke Ankylosing Spondylitis
Spine Score; PASI, Psoriasis Area and Severity Index; PCS, physical component summary; PRO, patient reported outcome; PsA, psoriatic
arthritis; SF-36, 36-Item Short Form health survey; SIAQ, Self-Injection Assessment Questionnaire; SHS, modified total Sharp/van der Heijde

score; vdH-mTSS, van der Heijde-modified total Sharp score
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Table 3: Summary of safety for secukinumab and comparators (up to 1 year) and long-term safety of secukinumab up to

5 years
Year 1 Year 2 Year 3 Year 4 Year 5
SEC ETN UST PBO SEC SEC SEC SEC
AnY 1 300mg | somg | 40 _ Ay 3omg | AY | 300mg | 2™ | 300mg | 2™ | 300mg
dose n=1773 | (n=323) mg n=1090 dose (n=1188) dose n=572 dose (n=397) dose =263
n=4674 (n=336) n=3423 n=1972 n=1522 n=909

Duration of
f;‘ggi‘;:e 4093.5 | 14674 | 2969 | 3181 | 3012 | 26313 | 859.6 | 1,659.6 | 423.0 | 13922 | 3775 | 2916 | 90.0
years)
Total AEs 254.1 275.6 245.7 252.2 355.8 169.9 168.1 159.8 160.2 104.1 111.9 12.0 13.9
(EAIR)
Non-fatal
SAEs, 8.6 8.9 6.9 8.2 9.1 7.6 7.3 7.4 8.8 5.8 6.8 0.7 1.1
(EAIR)
AE of Special Interest, n (EAIR)
Ulcerative 2 1 1
Colitis 3(0.08) | 2(0.14) | 1(0.34) 0 0 4 (0.15) (0.23) 2(0.12) (0.24) 1(0.07) (0.27) 0 0
Crohn’s

. 2 (0.05) 0 0 0 0 1 (0.04) 0 0 0 0 0 0 0
disease
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Candida 124 38 19 12 1

Infection Gog) | O1GT [ 40139 | 5(158) | 5(1.67) | S1(1.96) | o | 23(140) | oo | 2152 | e | 1O34) | (s
. 124 20 11 7 3 1

Neutropenia | % | 43(3.03) | oo | 2(0.63) | 5(179) | 61Q43) | 33 | 38Q4) | G0l 11085 | oo | 1037 | (o0

AE, adverse event; EAIR, exposure-adjusted incidence rate; ETN, etanercept; N, total number of patients; n, number of patients; PBO, placebo,

SAE, serious AE;

SEC, secukinumab; UST, ustekinumab
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