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Dr Sullivan has experience as a consultant
dermatologist and senior staff specialist at
two teaching hospitals, Westmead Hospital
and Liverpool Hospital, at the latter he was
appointed as head of the Dermatology
Department. He has also been a consultant
with the Skin & Cancer Foundation Australia
where he was director of product testing
and involved in research and clinical trials.
Dr Sullivan has held a conjoint appointment as
a senior lecturer at the University of New South
Wales and spent considerable time in private
practice in Sydney.
John has authored several textbook chapters
and has published a number of editorials
and articles in medical journals including the
British Medical Journal and British Journal
of Dermatology. He is involved in teaching
and training dermatology registrars and
speaks regularly at national and international
meetings.

Abbreviations used in this review

ACR = American College of Rheumatology
DLQI = Dermatology Life Quality Index
IBD = inflammatory bowel disease

IGA = Investigator’s Global Assessment

IL = interleukin

IV = intravenous

MS = multiple sclerosis

NAPSI = Nail Psoriasis Severity Index
PASI = Psoriasis Area and Severity Index

ppIGA = palmoplantar psoriasis Investigator’s
Global Assessment

PSSI = Psoriasis Scalp Severity Index
QoL = quality of life

SC = subcutaneous

TNF = tumour necrosis factor
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This review is a summary of a presentation on secukinumab [Cosentyx®] in the treatment of
psoriasis, by Australian Dermatologist Dr John Sullivan, who spoke at the 2018 New Zealand
Dermatological Society Annual Conference, held in Auckland in August.

IL-17 and psoriasis

The aetiology of psoriasis is multifactorial and includes a complex interplay between the adaptive
and innate immune systems." Interleukin (IL)-23 and the IL-23/T-helper (Th)17 immune axis are both
involved in the pathogenesis of psoriasis.” IL-23 is an upstream regulatory cytokine that acts early in the
inflammatory cascade and is critical in the production of downstream effector cytokines, such as IL-17A,
IL-17F and TNF. The IL-17 family has six members, IL-17A, B, G, D, E (IL-25) and F. These cytokines are
secreted by T cells (Th17) and innate immune cells (e.g. macrophages, dendritic cells, natural killer cells
and mast cells)." IL-17A has been identified as a key cytokine, involved in keratinocyte activation and
proliferation, and the recruitment of inflammatory cells into psoriatic plagues.’

Antibodies directed against IL-17A include secukinumab [Cosentyx®] and ixekizumab®® It is also possible
to block the action of IL-17A by targeting the IL-17A receptor with brodalumab.* The rationale behind
IL-17 inhibition for the treatment of psoriasis was based on biopsy findings showing enrichment of
T cells and neutrophils containing IL-17 in psoriatic skin, the reduction of epidermal dysplasia with
IL-17 neutralising antibodies in murine models of psoriasis, and a significant correlation between IL-17A
serum levels and psoriatic disease severity.*’

Neutrophils appear to be an early target of IL-17 inhibition in psoriasis, with an initial phase Il study of
IV secukinumab showing rapid disappearance of Munro’s microabscesses (collections of neutrophils in
the stratum corneum) and spongiform pustules (collections of neutrophils in the spinosum layer) within
2 weeks of treatment initiation.” These changes were correlated with a rapid drop in Psoriasis Area and
Severity Index (PASI) score. Based on their findings, the study authors proposed a new model of psoriasis
immunopathogenesis with a bimodal action, in which the early effects of anti-IL-17A antibodies involve
a direct or indirect effect on the neutrophil-keratinocyte axis (innate immunity), leading to reduced
neutrophil chemoattraction and epidermal recovery, and a subsequent inhibition of the dendritic cell-T
cell axis (adaptive immunity) resulting in long-term clinical response.

Secukinumab

Secukinumab is a fully human IgG1 antibody that largely targets IL-17A and blocks its interaction with
the IL-17 receptor, without neutralising IL-17F or directly affecting other Th17 functions or the Th1
pathway.”

Dosing: The recommended dosing of SC secukinumab for the treatment of moderate-to-severe plaque
psoriasis is 300 mg administered as two separate SC injections of 150 mg, with initial dosing at
weeks 0,1,2,3, and 4, followed by monthly maintenance dosing.’ Peak secukinumab concentration is
achieved between 5-6 days post injection, steady state is reached after 20 weeks with monthly dosing,
and the estimated mean elimination half-life is approximately 27 days.’

Clinical efficacy

Secukinumab has demonstrated very good clinical efficacy in clinical trials for the treatment of moderate-
to-severe plaque psoriasis. Dr Sullivan pointed out that in most of these trials, disease severity was
defined as PASI =12, Investigator’s Global Assessment (IGA) =3 and body surface area involvement of
>10%, however, such parameters were often well above these values in individual patients.

In the trials, treatment with secukinumab was not associated with disease rebound on cessation
of treatment and the mean time to loss of >50% of maximum PASI improvement was 24 weeks.
Furthermore, retreatment saw good re-establishment of response, something that is not always
seen with anti-TNFs. Challenging forms of psoriasis investigated in the secukinumab trials included
moderate-to-severe palmoplantar psoriasis, moderate-to-severe nail psoriasis and moderate-to-severe
scalp psoriasis. The findings of the individual studies are discussed below.
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The ERASURE and FIXTURE trials -
plaque psoriasis

The phase 3 ERASURE (n = 738) and FIXTURE
(n = 1306) 52-week randomised, double-blind,
placebo-controlled trials investigated the efficacy
and safety of SC secukinumab versus placebo
for the treatment of moderate-to-severe plaque
psoriasis.”® The FIXTURE trial also compared the
efficacy of secukinumab with that of SC etanercept.
The two trials had a similar design, with participants
receiving induction with secukinumab 300 mg or
150 mg, or placebo weekly, at weeks 0, 1, 2, 3, and
4, then every 4 weeks until week 48. Etanercept
recipients received 50 mg of the agent twice weekly
from week 0-12 then once weekly through week 51.
In both trials, at week 12, non-responding placebo
recipients crossed over to secukinumab 150 mg
or 300 mg.

The co-primary endpoints, reduction of 75% or
more from baseline in the PASI score (PASI 75)
and a score of O (clear) or 1 (almost clear)
on a 5-point modified IGA at week 12, were
achieved by significantly more patients receiving
secukinumab than those receiving placebo or
gtanercept (Figure 1). Improvements with
secukinumab were rapid, with a 50% reduction
in mean PASI score seen after a median of
3 weeks and 3.9 weeks in secukinumab 300 mg
and 150 mg recipients, respectively, compared
with 7 weeks with etanercept.”” PASI 75 and IGA
0/1 responses with secukinumab were maintained
over 52 weeks, with peak benefits seen at 16
weeks in both trials; 86.7% of secukinumab 300
mg recipients reached a PASI 75, 72.4% reached
a PASI 90 and 36.8% reached a PASI 100 at
16 weeks in the FIXTURE trial." Secukinumab at
both doses showed superiority versus placebo and
gtanercept for DLQI 0/1 response at week 12,

A pooled analysis of data from the ERASURE and
FIXTURE trials revealed that significantly more
PASI 90-100 than PASI 75-89 responders at week
12 had a DLQI 0/1 response (69.4% vs 47.1%;
p<0.001) and sustained DLQI 0/1 response at
week 52 (74.0% vs 56.7%; p<0.001)."

Investigating the long-term  efficacy  of
secukinumab, an extension of the ERASURE
and FIXTURE trials in which week 52 PASI 75
responders  continued  treatment  with
secukinumab 300 mg or 150 mg or were
switched to placebo (treatment withdrawal),
revealed that 88.2% of secukinumab 300 mg
recipients and 75.5% of secukinumab 150 mg
recipients reached week 104 without relapse
(loss of >50% of the maximum PASI gain
compared to the baseline of the core studies).”
The majority of patients experienced relapses
during treatment withdrawal; 136/181 (75.1%)
secukinumab 300 mg recipients who had
switched to placebo.” The median time to
relapse was 28.0 weeks (95% Cl 24.14-32.00)
and the mean PASI at time of relapse was 15.6
(range 4.5-65.1).”

Strong recapture rates were observed in the ERASURE and FIXTURE trials, with PASI 75 response
regained within 16 weeks (median time to response 4 weeks) by 94% of PASI 75 responders retreated
after relapse.” Retreatment involved an induction phase of weekly dosing for 5 weeks, followed by
4-weekly maintenance dosing.
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Figure 1. PASI 75 and IGA 0/1 responder rates at week 12 from the ERASURE and FIXTURE trials comparing secukinumab
and placebo (ERASURE), and secukinumab, etanercept and placebo (FIXTURE). (Adapted from Langley et al.)"

The SCULPTURE Extension study — plaque psoriasis

The SCULPTURE Extension study assessed the efficacy and safety of SC secukinumab through
5 years of treatment for moderate-to-severe psoriasis and psoriatic arthritis.™ In the core SCULPTURE
study, PASI 75 responders at week 12 were randomised to fixed-interval secukinumab 300 mg or
secukinumab 150 mg, or retreatment as needed. Patients who completed 52 weeks of treatment
entered the blinded extension study, receiving maintenance therapy; the study became open-label from
year 4." Long-term findings from the secukinumab 300 mg arm of the study are shown in Figure 2
and clearly demonstrate the high and long-lasting skin improvement seen with this agent over 5 years."
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LOCF = last observation carried forward; Ml = multiple imputation; n = number of evaluable patients in
the as-observed analysis (the number of evaluable patients in the Ml and LOCF analyses was 168 at
each time point); PASI = Psoriasis Area and Severity index score

Figure 2. Percentage of secukinumab 300 mg recipients with PASI 75/90/100 response from year 1 to year 5 in the
SCULPTURE study."
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Dr Sullivan explained that some patient’s
psoriatic symptoms tend to keep on improving
over time with treatment and this is likely due
to action through the adaptive immune system
switching off the disease.

The CLEAR trial — plaque psoriasis

The CLEAR trial was a 52-week, phase 3b
double-blind, head-to-head comparison  of
SC  secukinumab versus ustekinumab in
676 patients with moderate-to-severe plaque
psoriasis.”” Secukinumab recipients received
300 mg of the agent at weeks 0, 1, 2, 3 and
4, then every 4 weeks from weeks 4 to 48,
while ustekinumab was dosed per label (45 mg
for subjects <100 kg at baseline; 90 mg for
subjects >100 kg at baseline) at week 0 and
week 4, then every 12 weeks from week 16 to
week 40."

Secukinumab exhibited sustained superiority
versus ustekinumab in PASI 90 response
(primary endpoint) through week 52; PASI 90
response rate 76.2% versus 60.6% (Figure 3)."
Secukinumab also demonstrated superiority
over ustekinumab at week 52 for DLQI 0/1
(71.6% vs 59.2%, p = 0.05) and IGA clear/
almost clear skin (80% vs 65%, p < 0.0001)
responses.”® A significantly greater proportion
of patients with psoriatic arthritis achieved PASI
90 with secukinumab than with ustekinumab
out to week 52." The PASI 90 response rate for
both secukinumab and ustekinumab was lower
in  biologic-experienced than biologic-naive
patients (79.3% vs 63.5%, p = 0.0001 and
58.7% vs 45.5%, p = 0.3031)."

According to Dr Sullivan, a striking finding in this
study was the 50% PASI 75 response rate at
week 4 observed in secukinumab recipients.™

Post-hoc pooled data analysis -

plaque psoriasis

Post-hoc analysis of data from trials
investigating secukinumab in plaque psoriasis
has confirmed the benefits of treatment with
this agent. Pooled data from the FIXTURE,
ERASURE, FEATURE and JUNCTURE trials
involving over 2000 plaque psoriasis patients
receiving either secukinumab 300 mg,
secukinumab 150 mg, etanercept or placebo,
revealed low absolute PASI scores with both
doses of secukinumab at week 12 regardless of
baseline disease severity."” Analysis of pooled
data from these trials also demonstrated the
efficacy of secukinumab regardless of previous

Secukinumab, IL-17 and Chronic Plaque Psoriasis

exposure to biologic therapy (Figure 4).”®" Dr Sullivan pointed out that while there appears to be a
slightly lower response to secukinumab with previous biologic exposure, this is not as pronounced
as the loss of response seen with some of the older biologic agents.

Secukinumab was also found to be efficacious regardless of age in a pooled analysis of data from
the ERASURE, FIXTURE and CLEAR trials; PASI 90 response at week 52 was approximately 65% in
both the 18-64 years and =65 years age groups.”Dr Sullivan explained that older psoriatic patients
often do very well on biologics.
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Figure 3. PAS| 90 response rates of secukinumab and ustekinumab to week 52 in the CLEAR trial."
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Figure 4. Pooled analysis from the FIXTURE, ERASURE, FEATURE and JUNCTURE trials demonstrating the efficacy
(% of PASI 90 responders) of secukinumab according to previous biologic exposure.'

The GESTURE trial — palmoplantar psoriasis

The randomised, double-blind GESTURE trial examined the efficacy and safety of secukinumab in
adult patients with moderate-to-severe palmoplantar psoriasis (pplGA score of =3 on a 5-point
scale) and at least one additional plaque outside of the palms and soles.”” Patients received
secukinumab 300 mg, secukinumab 150 mg or placebo every week from baseline to week 3
and then every 4 weeks from week 4 to 16; placebo recipients who were not pplGA O or
1 responders at week 16 were re-randomised (1:1) to secukinumab 300 mg or 150 mg.
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Sustained improvements in pplGA 0/1 (clear or
almost clear/minimal disease and a reduction
of =2 points from baseline in the pplGA scale)
were observed through 2.5 years with both
doses of secukinumab and the rate of response
was seen to steadily increase over time
(Figure 5).” One-third of patients achieved
clear or almost clear palms and soles by
week 16 and almost half achieved this by
1.5 years.”” Figure 6 shows representative
images of improvements in palmoplantar
psoriasis from subjects in the GESTURE trial.
These improvements were associated with
substantial improvements in patient-reported
outcome data at 1.5 years across QoL tools,
indicating clinically meaningful changes for
many subjects compared with baseline.”® The
safety profile of secukinumab in this trial was
consistent with that seen in other phase 3 trials.

Dr Sullivan pointed out that palmoplantar
psoriasis is sometimes slow to respond to
treatment and if there is evidence of some
improvement at week 16, it may be worthwhile
persevering with treatment.

The TRANSFIGURE trial — nail psoriasis
Nail psoriasis is associated with decreased
finger mobility, functional impairment, pain
and reduced QoL.*** Nails are affected in up
to 50% of psoriatic patients and the lifetime
incidence is as high as 90%.*"* Nail psoriasis,
which is often resistant to available therapies,
correlates with more severe psoriatic disease
and is an important predictor of psoriatic
arthritis.*”’

The randomised, double-blind, placebo-con-
trolled phase 3b TRANSFIGURE trial evaluated
the efficacy and safety of secukinumab 300 mg
or secukinumab 150 mg in the treatment
of moderate-to-severe nail psoriasis.”® At
week 16, placebo recipients crossed over
to secukinumab 300 mg or secukinumab
150 mg.” The primary endpoint was superiority
of secukinumab versus placebo by total
fingernail Nail Psoriasis Severity Index (NAPSI)
percentage change from baseline at week 16.

Figure 7 shows the mean change from
baseline NAPSI with secukinumab 300 mg,
secukinumab 150 mg and placebo to
32 weeks.” At 2.5-year follow-up, fingernail
psoriasis had improved by 73.3% and 63.6%
in secukinumab 300 mg and 150 mg recipients,
respectiviey.” Representative examples of the
improvement in nails symptoms in the first
32 weeks of treatment are shown in Figure 8.
Safety results in the TRANSFIGURE trial were
consistent with previous studies, with no new
or unexpected safety signals.”
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Figure 5. Sustained improvement in palmoplantar psoriasis IGA 0/1 through 2.5 years with secukinumab in the
GESTURE trial.”
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Figure 6. Images of improvements in palmoplantar psoriasis from subjects in the GESTURE trial.”
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Figure 7. Mean change from baseline NAPSI in patients with moderate-to-severe nail psoriasis receiving secukinumab
or placebo.”
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Figure 8. Representative images of improvements in nail psoriasis up to 32 weeks of treatment with secukimumab.”
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The SCALP study - scalp psoriasis

Scalp involvement is present in 40-90% of psoriasis patients and
significantly impairs QoL.*"* The randomised, placebo-controlled, phase 3
SCALP study is one of a few studies specifically designed to address
patients suffering primarily from moderate-to-severe scalp psoriasis.”
In contrast to other scalp psoriasis studies, this is the only trial that did
not require specific severity of body psoriasis involvement. The study
evaluated secukinumab 300 mg administered at weeks 0, 1, 2, 3 and 4,
and then every 4 weeks to week 12 versus placebo in 102 patients with
a =6 month history of moderate-to-severe scalp psoriasis.** Secukinumab
demonstrated superiority over placebo in the primary endpoint,
90% improvement of Psoriasis Scalp Severity Index (PSSI 90) score from
baseline to week 12, and also in the 2011 modified IGA scalp response 0/1
(Figure 9).”
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Figure 9. PSSI 90 and IGA 0/1 (scalp only) response up to 12 weeks in patients
receiving secukinumab or placebo in the SCALP study.”

Take-home messages:
* Secukinumab targets IL-17 A
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The FUTURE 2 trial - psoriatic arthritis

The randomised, double-blind, placebo-controlled, phase 3 FUTURE 2 trial
of secukinumab in adults with active psoriatic arthritis, was undertaken
at 76 centres in Asia, Australia, Canada, Europe, and the US.* Patients
received secukinumab 300 mg (n = 100), secukinumab 150 mg (n = 100)
or secukinumab 75 mg (n = 99) once a week from baseline and then every
4 weeks from week 4, or placebo (n = 98).* A significantly higher proportion
of secukinumab 300 mg, secukinumab 150 mg and secukinumab 75 mg
than placebo recipients achieved at least a 20% improvement in the
American College of Rheumatology response criteria (ACR20) at week 24
(primary endpoint); 54.0%, 51.0% and 29.3% versus 15.3%, respectively.*
Improvements in ACR20 with secukinumab were sustained through 2 years.”
Dr Sullivan has observed an improvement in psoriatic arthritis symptoms in a
number of patients treated with secukinumab.

Safety

Dr Sullivan explained that the secukinumab dosing regimen in psoriasis
involves higher drug concentrations in the first 5 weeks than is normally
used with adalimumab or etanercept, but the regimen appears remarkably
safe.

Patients with psoriasis treated with biologics are often on these agents for
many years. The long-term safety of such therapy is therefore of particular
interest. In Dr Sullivan’s experience, a subgroup of patients on secukinumab
may have a higher risk of infection, including coughs and colds, and he
instructs his patients to contact him if they become unwell in the initial few
months of treatment. He stressed that upper respiratory tract infections
tend to be a bit more persistent in patients treated with secukinumab and
that it is important to check for candidiasis infections in patients receiving
secukinumab, particularly in the induction period; in the FIXTURE trial, the
rate of candidiasis was 4.7% in patients receiving secukinumab 300 mg."
These patients tend to respond well the correct candidiasis treatment.
He added that there also needs to be an awareness of the possibility of
inflammatory bowel disease (IBD), lupus-like reactions, autoimmune
hepatitis, multiple sclerosis (MS) or tuberculosis reactivation in patients
receiving biologics in general. There is however evidence that secukinumab
is beneficial in patients with MS.*

Injection site reactions are rare with secukinumab as is malignancy. The
Global Safety Database reporting pregnancies after exposure (maternal
or paternal) to secukinumab shows no reports of congenital malformation
to date.” According to pooled safety data from 10 pivotal phase Il and Il
secukinumab trials in psoriasis, the most common adverse event from
baseline through to week 52 is nasopharyngitis (20.0% of patients),
followed by headache (8.16%), upper respiratory tract infections (6.65%),
arthralgia (5.07%), hypertension (4.81%), diarrhoea (4.75%), back
pain (4.26%), pruritus (3.94%), and cough (3.88%).** No concerning safety
signals were identified in the safety analysis.

» Secukinumab is efficacious in the treatment of moderate-to-severe plaque psoriasis, moderate-to-severe palmoplantar psoriasis,
moderate-to-severe nail psoriasis and moderate-to-severe scalp psoriasis
* Patients with psoriatic arthritis also benefit from treatment with secukinumab

» Secukinumab exhibits a good safety profile similar to other biologics

* Patients treated with secukinumab should be monitored for infections including candidiasis.
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