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METHODS OF TREATING PSORIASIS USING IL-17 ANTAGONISTS

This disclosure claims priority to US Provisional Patent Application No. 61/391388, filed

October 8, 2010, the disclosure of which is incorporated by reference herein in its entirety.

TECHNICAL FIELD
The disclosure relates to novel regimens for treating psoriasis, which employ a
therapeutically effective amount of an IL-17 antagonist, e.g., an IL-17 binding molecule, e.g., an

IL-17 antibody, such as the AIN457 antibody (which is also known as “secukinumab”).

BACKGROUND OF THE DISCLOSURE

Psoriasis 1s a chronic relapsing disease of the skin characterized by variable clinical
features. Plaque (also called plaque-type or chronic plaque) psoriasis, which presents with
erythrosquamous plaques, is the most frequent clinical presentation and, therefore, also called
psoriasis vulgaris. Accumulating evidence indicates that psoriasis is a multi-factorial disorder
caused by the concerted action of multiple disease genes in a single individual, triggered by
environmental factors. It has been speculated that this could be due to the effects of a chronic
inflammatory condition. Regardless of the origin, once psoriasis has appeared as a localized

disease, it persists throughout life, manifesting at often unpredictable intervals.

Traditional approaches for treating moderate to severe psoriasis include topical therapy,
phototherapy (UVB, PUVA), and small molecule systemic therapy, namely methotrexate and
cyclosporin. Safety, largely related to cumulative kidney and liver toxicity, is a major concern
during long-term psoriasis treatment using cyclosporine and methotrexate , and requires frequent
monitoring. McClure et al. (2001) Drug Safety 25:913-27. To reduce safety concerns,
physicians have developed strategies such as combination, rotation, sequential and intermittent
approaches in order to avoid cumulative organ toxicity (or, in the case of phototherapy, potential
malignancy). Van de Kerkhoff et al. (2001) Clin. Exp. Dermatol 26:356-61. In general, when
rotating to a new therapy, a first drug is gradually tapered while a next drug (or next therapy) is
introduced. In some cases, after a first drug is tapered, a patient may be untreated until mild
symptoms appear, at which time phototherapy or topical therapy is employed until symptoms are

no longer tolerable, and a second drug is then introduced. Using this method, repeat treatment
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with a first drug may be delayed as long as possible (e.g., years). However, rebound can occurr
during cyclical therapies, e.g., in response to cyclosporin. Moreover, even during a “holiday”
from the primary drug, the patient is typically undergoing psoriasis treatment using phototherapy

or topical therapy.

Biologics appeared to present a solution to the unwieldy, dangerous, and inconvientent
traditional systemic psorisis treatment regimens. Given that biologics should have no organ
toxicity, prolonged use thereof would be expected to be safe, making life-long treatment feasible.
Unfortunately, adverse events have occurred to varying extent during chronic biologic treatment
of psoriasis, most notably the reactivation of latent tuberculosis infections and the induction (or
exacerbation of) demyelinating conditions due to TNF-alpha antagonisim. Ferrandiz et al.
(2010) Clinics in Dermatology 28:81-87.  Other adverse events include thrombocytopenia,
psoriasis-related adverse events (e.g., papular eruptions and inflammatory flares), liver toxicity,
lymphopenia, and cardiovascular complications (including congestive heart failure or its
worsening). Ferrandiz et al.; Sullivan and Preda (2009) Aust. Prescr. 32:14-18; Korkina et al.
(2010) Drugs of Today 46:119-36. As a result, some clinicians have modified biological
treatment regimens in their practice, i.e., by discontinuing and reinitiating therapy. However,
concemns about intermittent biologic therapy, which include rebound, immunogenicity upon
retreatment, and decreased response compared to that achieved during a first regimen (which
occurs during infliximab, adalimumab and etanercept retreatment), suggest that some biologic
therapies are best used in a continuous rather than on-demand setting. Ferrandiz et al.; Sullivan
and Preda; Menter et al. (2008) J. Am. Acad. Dermatol 58:826-850; Gelfand et al. (2008) Value
in Health 11:400-407; Menter et al. (2007) Am Acad Dermatol. 56(1):31.

The financial burden of long term continuous biological treatment is tremendous. There
are also concerns that the long term usage of biologics, especially chronic TNF-alpha
antagonists, might result in malignancies and other serious disorders. Accordingly, new
psoriasis treatment regimens, which avoid the dangers of traditional continuous systemic
therapy (i.e., inconvienent rotational therapy, side effects, organ toxicity) and continuous
biologic therapy (i.e., infection, potential malignancy, financial burden, unknown long-term side
effects), as well as the drawbacks of intermittent therapy (i.e., rebound, decreased retreatment

response) are needed. Herein are disclosed novel regimens for the treatment of psoriasis, which
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overcome the obstacles encountered during continuous systemic therapy (both small molecule or

biological) and intermittent biologic therapy.

SUMMARY OF THE DISCLOSURE

IL-17A is the central lymphokine of a subset of inflammatory T cells, the Th17 cells
which, in several animal models, are pivotal in several autoimmune and inflammatory processes.
IL-17A 1s mainly produced by memory effector CD4+ and CD8+ T lymphocytes. IL-17A is
being recognized as one of the principal pro-inflammatory cytokines in immune mediated
inflammatory diseases. Neutralization of IL-17A may be used to treat the underlying

pathophysiology of immune mediated disease, and as a consequence provide relief of symptoms.

The psoriasis treatment regimens of the disclosure employ a therapeutically effective
amount of an IL-17 antagonist, e.g., an IL-17 binding molecule, e.g., an IL-17 antibody, such as
the AIN457 antibody (secukinumab). Secukinumab, disclosed in WO 2006/013107 (also
published as US20090280131, which 1s hereby incorporated by reference in its entirety), 1s a
recombinant high-affinity fully human monoclonal anti-human Interleukin-17A antibody of the
IgGl/k-class. Secukinumab binds to human IL-17A and neutralizes the bioactivity of this
cytokine. Secukinumab has a very high affinity for IL-17, i.e., a Kp of about 100-200 pM and an
1Cso of about 0.4 nM for in vitro neutralization of the biological activity of 0.67 nM human IL-
17A. Thus, secukinumab neutralizes antigen at a molar ratio of about 1:1. This high binding
affinity makes secukinumab particularly suitable for therapeutic applications. Furthermore,
secukinumab has a very long half life, 1.e., about 4 weeks (i.e., about 30 days), which allows for
prolonged periods between administration, an exceptional property when treating chronic life-
long disorders, such as psoriasis. Due to the long half-life, high affinity and fast onset of action
of secukinumab, it is possible to treat psoriasis using relatively low doses of secukinumab
administered at infrequent intervals.

It is an object of the disclosure to provide novel treatment regimens for psoriasis, which
employ induction and/or maintenance regimens using therapeutically effective amounts of an IL-
17 antagonist, e.g., an IL-17 binding molecule, e.g., IL-17 antibody, such as secukinumab. It is
an another object of the disclosure to provide novel methods of treating psoriasis in patients at
start of relapse (SoR), which employ a therapeutically effective amount of an IL-17 antagonist,

e.g., an IL-17 binding molecule, e.g., IL-17 antibody, such as secukinumab. Treatment at SOR
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allows an individualized approach to psoriasis therapy and provides effective relief, while
employing the lowest possible dose of drug.

Accordingly, disclosed herein are methods of treating psoriasis, comprising: a)
administering an IL.-17 antagonist, e.g., an IL-17 binding molecule, to a patient in need thereof
during an induction regimen; and b) thereafter administering the IL-17 antagonist, e.g., [L-17
binding molecule, to the patient during a maintenance regimen. The maintenance regimen may
employ continuous (e.g., monthly treatment) or intermittent dosing (e.g., treatment at SoR).

Disclosed herein are methods of treating psoriasis, comprising: a) administering an IL.-17
antagonist, e.g., [L-17 binding molecule to a patient in need thereof during an induction regimen,
wherein the induction regimen comprises a loading regimen, wherein the loading regimen
comprises administering the patient five doses of about 75 mg - about 300 mg (e.g., about 150
mg — about 300 mg) of the IL-17 antagonist, e.g., IL-17 binding molecule, each of the five doses
being delivered weekly, beginning on week zero; and b) thereafter, administering the IL-17
antagonist, e.g., IL-17 binding molecule to the patient during a maintenance regimen.

Disclosed herein are IL-17 antagonists, e.g., IL-17 binding molecules for use in treating
psoriasis, characterized in that at least one dose of the IL-17 antagonist, e.g., IL-17 binding
molecule is administered to a patient at start of relapse from a prior treatment with the IL-17
antagonist, e.g., IL-17 binding molecule. Also disclosed herein are methods of treating psoriasis,
comprising: a) identifying a patient at start of relapse from a prior psoriasis treatment employing
an [L-17 antagonist, e.g., IL-17 binding molecule; and b) administering to the patient at least one
dose of the IL-17 antagonist, e.g., IL-17 binding molecule.

Disclosed herein are methods of treating psoriasis, comprising: a) administering a patient
in need thereof five doses of about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg)of
an IL-17 antagonist, e.g., IL-17 binding molecule, each of the five doses being delivered weekly,
beginning on week zero; b) administering the patient about 75 mg - about 300 mg (e.g., about
150 mg — about 300 mg)the IL-17 binding molecule during week eight; ¢) administering the
patient at least one dose of about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg) the
IL-17 antagonist, e.g., [L-17 binding molecule at start of relapse; and d) repeating step ¢) at each
additional start of relapse.

Disclosed herein are therapeutic regimens for treating psoriasis, comprising: a)

administering an IL-17 antagonist, e.g., IL-17 binding molecule to a patient in need thereof
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during an induction regimen comprising: 1. administering about 75 mg - about 300 mg (e.g,,
about 150 mg — about 300 mg)of the IL-17 antagonist, e.g., IL-17 binding molecule to the patient
weekly for five weeks, wherein the first dose of the IL-17 antagonist, e.g., IL.-17 binding
molecule is administered during week zero; and 11. thereafter administering about 75 mg - about
300 mg (e.g., about 150 mg — about 300 mg) of the IL-17 antagonist, e.g., [L-17 binding
molecule to the patient during week eight; and b) administering the IL-17 antagonist, e.g., IL-17
binding molecule to the patient during a maintenance regimen comprising: 1. administering
about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg) of the IL.-17 binding molecule
to the patient each month, every two months or every three months; or ii. administering at least
one dose of about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg) of the IL-17
antagonist, e.g., [L-17 binding molecule to the patient at start of relapse.

Disclosed herein are IL-17 binding molecules for use in treating psoriasis, characterized
in that the IL-17 antagonist, e.g., [L-17 binding molecule is to be administered: a) during an
induction regimen, wherein the induction regimen comprises a loading regimen, wherein the
loading regimen comprises administering five doses of about 75 mg - about 300 mg (e.g., about
150 mg — about 300 mg) of the IL-17 antagonist, e.g., IL-17 binding molecule, each of the five
doses being delivered weekly, beginning on week zero, and b) thereafter, during a maintenance
regimen.

Disclosed herein are IL-17 antagonists, e.g., IL-17 binding molecules for use in treating
psoriasis, characterized in that the IL-17 antagonist, e.g., IL.-17 binding molecule is: a) to be
administered to a patient in need thereof as five doses of about 75 mg - about 300 mg (e.g., about
150 mg — about 300 mg), each of the five doses being delivered weekly, beginning on week zero;
b) thereafter to be administered to the patient during week eight in an amount of about 75 mg -
about 300 mg (e.g., about 150 mg — about 300 mg); c) thereafter to be administered to the
patient as at least one dose of about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg)
at start of relapse; and d) thereafter to be administered to the patient at start of each additional
relapse as at least one dose of about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg).

Disclosed herein are IL-17 antagonists, e.g., IL-17 binding molecules for use in treating
psoriasis, characterized in that the IL-17 antagonist, e.g., IL.-17 binding molecule is: a) to be
administered to a patient in need thereof during an induction regimen comprising: 1. the IL-17

antagonist, e.g., IL-17 binding molecule is to be administered to the patient at a dose of about 75
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mg - about 300 mg (e.g., about 150 mg — about 300 mg) weekly for five weeks, wherein the first
dose of the IL-17 antagonist, e.g., IL-17 binding molecule is to be administered during week
zero; and i1. thereafter the IL-17 antagonist, e.g., IL-17 binding molecule is to be administered to
the patient at a dose of about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg) during
week eight; and b) to be administered to the patient during a maintenance regimen comprising; 1.
the IL-17 antagonist, e.g., IL.-17 binding molecule is to be administered to the patient at a dose of
about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg) each month, every two months
or every three months; or i1. the IL-17 antagonist, e.g., IL-17 binding molecule is to be
administered to the patient as at least one dose of about 75 mg - about 300 mg (e.g., about 150
mg — about 300 mg) of the IL-17 antagonist, e.g., IL-17 binding molecule at start of relapse.

Disclosed herein are uses of [L-17 antagonists, e.g., [L.-17 binding molecules for the
manufacture of a medicament for treating psoriasis, characterized in that the IL.-17 antagonist,
e.g., [IL-17 binding molecule is to be administered to a patient at start of relapse from a prior
treatment with the IL-17 antagonist, e.g., IL-17 binding molecule.

Disclosed herein are IL-17 antagonists, e.g., IL-17 binding molecules for use in treating
psoriasis in a patient, wherein said patient is to be identified at start of relapse from a prior
treatment with the IL-17 antagonist, e.g., IL-17 binding molecule and wherein said patient is to
be administered at least one dose of the IL-17 antagonist, e.g., IL-17 binding molecule.

Disclosed herein are pharmaceutical compositions for treating psoriasis, comprising as an
active ingredient and the IL-17 antagonist, e.g., IL-17 binding molecule, wherein the IL-17
antagonist, e.g., IL-17 binding molecule is to be administered to a patient at start of relapse from
a prior treatment with the IL-17 antagonist, e.g., IL-17 binding molecule.

Disclosed herein are methods of treating psoriasis, comprising: a) administering a patient
in need thereof five weekly doses of about 75 mg - about 300 mg (e.g., about 150 mg — about
300 mg) of an IL-17 antagonist, e.g., IL-17 binding molecule; and b) thereafter administering: 1)
about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg) of the IL-17 antagonist, e.g.,
IL-17 binding molecule to the patient monthly or i1) one dose of about 75 mg - about 300 mg
(e.g., about 150 mg — about 300 mg) of the IL.-17 antagonist, e.g., IL-17 binding molecule to the
patient about one month following step a) and thereafter administering at least one dose of about
75 mg - about 300 mg (e.g., about 150 mg — about 300 mg) of the IL-17 antagonist, e.g., IL-17

binding molecule to the patient at start of relapse.
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Disclosed herein are therapeutic regimens for treating psoriasis, comprising: a)
administering a patient in need thereof five weekly doses of about 75 mg - about 300 mg (e.g.,
about 150 mg — about 300 mg) of an IL.-17 antagonist, e.g., [L-17 binding molecule; and b)
thereafter administering: 1) about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg) of
the IL-17 antagonist, e.g., IL-17 binding molecule to the patient monthly or i1) one dose of about
75 mg - about 300 mg (e.g., about 150 mg — about 300 mg) of the [L-17 antagonist, e.g., IL-17
binding molecule to the patient about one month following step a) and thereafter administering at
least one dose of about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg) of the IL.-17
antagonist, e.g., [L-17 binding molecule to the patient at start of relapse.

Disclosed herein are methods of treating psoriasis, comprising: a) administering an [L.-17
antagonist, e.g., [L-17 binding molecule to a patient in need thereof during an induction regimen,
wherein the induction regimen comprises a loading regimen that provides a mean maximum
plasma concentration (Cpyy) of the IL-17 antagonist, e.g., IL-17 binding molecule of about 52
pg/ml - about 104 pg/ml; and b) thereafter administering the IL-17 antagonist, e.g., IL-17
binding molecule to the patient during a maintenance regimen that provides an average steady-
state trough level of the IL-17 antagonist, e.g., IL-17 binding molecule between about 5 pg/ml -
about 70 pg/ml.

Disclosed herein are IL-17 binding molecules for use in treating psoriasis, characterized
in that the IL-17 binding molecule: a) is to be administered to the patient during an induction
regimen, wherein the induction regimen comprises a loading regimen that provides a mean
maximum plasma concentration (Cp,yx) of the IL-17 binding molecule of about 52 pg/ml - about
104 ng/ml; and b) thereafter, is to be administered to the patient during a maintenance regimen
that provides an average steady-state trough level of the IL-17 binding molecule between about 5
pg/ml - about 70 pg/ml.

Disclosed herein are methods of treating psoriasis, comprising: a) administering an IL.-17
antagonist, e.g., IL-17 binding molecule to a patient in need thereof during an induction regimen,
wherein the induction regimen comprises a loading regimen that provides a mean trough level
one month after the fourth dose of about 29.2 pg/ml; and b) thereafter administering the IL-17
antagonist, e.g., [L-17 binding molecule to the patient during a maintenance regimen that
provides an average steady-state trough level of the IL-17 antagonist, e.g., IL-17 binding

molecule of about 15 pg/ml
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Disclosed herein are IL-17 binding molecules for use in treating psoriasis, characterized
in that the IL-17 binding molecule: a) is to be administered to the patient during an induction
regimen, wherein the induction regimen comprises a loading regimen that provides a mean
trough level one month after the fourth dose of about 29.2 pg/ml; and b) thereafter, is to be
administered to the patient during a maintenance regimen that provides an average steady-state
trough level of the IL-17 binding molecule of about 15 pg/ml.

In some of the above mentioned methods, therapeutic regimens, kits, uses, and
pharmaceutical compositions, the prior treatment with the IL-17 antagonist, e.g., IL-17 binding
molecule comprises an induction regimen. In further embodiments, the induction regimen
comprises a loading regimen. In some embodiments, the loading regimen comprises
administering the patient five doses of about 75 mg - about 300 mg (e.g., about 150 mg — about
300 mg) of the IL-17 antagonist, e.g., IL-17 binding molecule, each of the five doses being
delivered weekly, beginning on week zero. In some embodiments, the five doses are each about
75 mg, about 150 mg or about 300 mg. In some embodiments, five doses of about 150 mg are
administered to the patient if the patient weighs less than 90 kg and five doses of about 300 mg
are administered to the patient if the patient weighs more than or equal to 90 kg. In some
embodiments, the induction regimen further comprises administering the patient about 75 mg -
about 300 mg (e.g., about 150 mg — about 300 mg) the IL-17 antagonist, e.g., IL-17 binding
molecule during week eight. In some embodiments, the prior treatment with the IL-17
antagonist, e.g., IL-17 binding molecule comprises administering to the patient at least one dose
of the IL-17 antagonist, e.g., IL-17 binding molecule at start of relapse. In some of the above
mentioned methods, therapeutic regimens, kits, uses, and pharmaceutical compositions, start of
relapse is defined as the loss of 20% of the maximum PASI response achieved at any time
before the visit at which the assessment of start of relapse 1s made and loss of PASI 75. In some
of the above mentioned methods, therapeutic regimens, kits, uses, and pharmaceutical
compositions, the psoriasis is chronic plaque-type psoriasis.

In some of the above mentioned methods, therapeutic regimens, combinations,
combination therapies, kits, uses, and pharmaceutical compositions, the IL-17 antagonist, e.g.,
IL-17 binding molecule is selected from the group consisting of’

a) secukinumab;

b) an IL-17 antibody that binds to an epitope of IL-17 comprising Leu74, Tyr85, His86,
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Met87, Asn88, Vall24, Thr125, Prol126, Ile127, Vall128, His129;

¢) an IL-17 antibody that binds to an epitope of IL-17 comprising Tyr43, Tyrd4, Argd6,
Ala79, Asp80;

d) an IL-17 antibody that binds to an epitope of an IL-17 homodimer having two mature
IL-17 protein chains, said epitope comprising Leu74, Tyr85, His86, Met87, Asn88, Vall24,
Thr125, Prol126, Ile127, Val128, His129 on one chain and Tyr43, Tyrd4, Arg46, Ala79, Asp80
on the other chain;

e) an IL-17 antibody that binds to an epitope of an IL.-17 homodimer having two mature
IL-17 protein chains, said epitope comprising Leu74, Tyr85, His86, Met87, Asn88, Vall24,
Thrl125, Prol126, Ile127, Val128, His129 on one chain and Tyr43, Tyrd4, Argd6, Ala79, Asp80
on the other chain, wherein the IL-17 binding molecule has a Kp of about 100-200 pM, and
wherein the IL-17 binding molecule has an in vivo half-life of about 4 weeks; and

f) an IL-17 antibody that comprises an antibody selected from the group consisting of:

1) an immunoglobulin heavy chain variable domain (Vy) comprising the amino
acid sequence set forth as SEQ ID NO:8;

1) an immunoglobulin light chain variable domain (VL) comprising the amino
acid sequence set forth as SEQ ID NO:10;

111) an immunoglobulin Vg domain comprising the amino acid sequence set forth
as SEQ ID NO:8 and an immunoglobulin Vi, domain comprising the amino acid sequence
set forth as SEQ ID NO:10;

1v) an immunoglobulin Vi domain comprising the hypervariable regions set forth
as SEQ ID NO:1, SEQ ID NO:2, and SEQ ID NO:3;

v) an immunoglobulin Vi, domain comprising the hypervariable regions set forth
as SEQ ID NO:4, SEQ ID NO:5 and SEQ ID NO:6;

vi) an immunoglobulin Vi domain comprising the hypervariable regions set forth
as SEQ ID NO:11, SEQ ID NO:12 and SEQ ID NO:13;

vii) an immunoglobulin Vi domain comprising the hypervariable regions set
forth as SEQ ID NO:1, SEQ ID NO:2, and SEQ ID NO:3 and an immunoglobulin V
domain comprising the hypervariable regions set forth as SEQ ID NO:4, SEQ ID NO:5
and SEQ ID NO:6; and

viil) an immunoglobulin Vg domain comprising the hypervariable regions set
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forth as SEQ ID NO:11, SEQ ID NO:12 and SEQ ID NO:13 and an immunoglobulin Vi

domain comprising the hypervariable regions set forth as SEQ ID NO:4, SEQ ID NO:5

and SEQ ID NO:6.

In the above mentioned methods, therapeutic regimens, kits, uses, and pharmaceutical
compositions, a preferred embodiment employs a human antibody to IL-17, e.g., most preferably

secukinumab.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows that rebound is not observed in secukinumab-treated patients within 8 weeks
after dosing. The figure shows individual patient profiles from study CAIN457A2212. All
patients in each group are shown. Baseline PASI is shown as 100% for all patients. A PASI 75
response is achieved if the curve reaches 25% on the Y-axis. A rebound would have been
observed if 125% on the Y-Axis (marked with a horizontal gray line) would have been reached
within 8 weeks after last study drug administration. Note that the time point of eight weeks after
last study drug administration (marked in the figure with a vertical gray line) is at Week 8 for the
groups “I1x 3mg/kg” and “1x 10m/kg”, but at Week 12 for the “3x 10 mg/kg” group; the
“placebo” group did not receive any active treatment.
Figure 2 shows the study design for clinical trial CAIN457A2211.
Figure 3 shows PASI75 response rates in study CAIN457A2211 during the 12 week induction
phase, following different treatment regimens of 150 mg s.c. secukinumab. The arrows indicate
the time points of secukinumab administration. No secukinumab was administered in the placebo
arm.
Figure 4 Study CAIN457A2211: PASI 75 achievement response rates by patient visit treatment
week (subgroup of subjects randomized to the maintenance period). By definition, the PASI 75
response rate at Week 13 was 100%, as only patients with a PASI 75 achievemtn were re-
randomized into the double-blind maintenance treatment period of the study. Patients in the
“Fixed Interval” group received 150 mg of secukinumab at Week 13 and at Week 25. Patients in
the “Start of Relapse” group did not receive secukinumab at Week 13; the received 150 mg of
secukinumab at Weeks 17, 21, 25, and 29 ONLY if they suffered from a start of relapse at the
respective time point. 4A shows results for both the “Fixed Interval” and the “Start of Relapse”

groups. 4B shows only the results of the “Fixed Interval” group. The difference in response rate
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compared to Week 13 (100% by definition) is given for Weeks 17, 21, and 25. The time points
of secukinumab (AIN457) administration are indicated.

Figure 5 shows the observed cumulative probability to experience “Start of Relapse” in
“individualized treatment” maintenance in study CAIN457A2211. In the figure the percentage of
subjects with start of relapse (y-axis) is plotted versus time in weeks since last secukinumab
injection in the induction period. Patients were treated with one of the three secukinumab
induction regimes (“Single”, “Monthly”, and “Early”) during the first twelve weeks. As a result,
the time since last secukinumab administration differs within this group.

Figure 6 shows the study design for clinical trial CAIN457A2220.

Figure 7 shows PASI 75 response rates from in study CAIN457A2220 (12 weeks). Subjects
with “monthly” treatment received injections of secukinumab at Weeks 0, 4, and 8. Subjects in
the “25 mg single” arm received secukinumab at Week O only. Placebo patients did not receive
secukinumab injections.

Figure 8 shows simulated PK plasma concentration profiles of secukinumab for the regimens
implemented in phase III (subcutaneous), as well as for regimens in studies CAIN457A2212
(intravenous route of administration) and CAIN457A2211 (subcutaneous). All simulated profiles
are for typical patients, assuming a body weight of 90.9 kg (based on the typical body weight
observed in secukinumab in psoriasis studies)."

Figure 9 shows simulated PASI 75 induction and maintenance response rates for doses 75mg.
150 mg and 300 mg for a treatment duration of 200 days. After induction treatment (Weeks 0, 1,
2,3, 4, and 8), doses are given at Week 12 and every four weeks thereafter.

Figure 10 shows simulated PASI 75 response rates for different fixed treatment intervals. On the
basis of one of the doses for phase III (150 mg), the impact of different fixed treatment intervals
(4, 8, and 12 weeks) 1s simulated for the treatment duration of 365 days. Induction treatment is
identical for all three groups, and the first dose in maintenance is given on day 84 (= Week 12) in
all groups.

Figure 11 shows the study design for clinical trial CAIN457A2304.
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DETAILED DESCRIPTION OF THE DISCLOSURE

Various aspects of the disclosure are described in further detail in the following
subsections. All patents, published patent applications, publications, references and other
material referred to herein are incorporated by reference herein in their entirety.

The term “comprising” encompasses “including” as well as “consisting,” e.g., a
composition “comprising” X may consist exclusively of X or may include something additional,
eg, X+Y.

The term “about” in relation to a numerical value x means +/-10%, unless the cotext
dictates otherwise.

The word “substantially” does not exclude “completely” e.g., a composition which is
“substantially free” from Y may be completely free from Y. Where necessary, the word
“substantially” may be omitted from the definition of the disclosure.

“IL-17 antagonist” as used herein refers to a molecule capable of antagonizing (e.g.,
reducing, inhibiting, decreasing, delaying) IL-17 function, expression and/or signalling (e.g., by
blocking the binding of IL-17 to the IL-17 receptor). Non-limiting examples of IL-17
antagonists include IL-17 binding molecules and IL-17 receptor binding molecules. In some
embodiments of the disclosed methods, regimens, kits, processes, uses and compositions, an IL-
17 antagonist is employed.

By “IL-17 binding molecule” is meant any molecule capable of binding to the human IL-
17 antigen either alone or associated with other molecules. The binding reaction may be shown
by standard methods (qualitative assays) including, for example, a binding assay, competition
assay or a bioassay for determining the inhibition of IL-17 binding to its receptor or any kind of
binding assays, with reference to a negative control test in which an antibody of unrelated
specificity but of the same isotype, e.g. an anti-CD25 antibody, is used. Non-limiting examples
of IL-17 binding molecules include small molecules, IL-17 receptor decoys, and antibodies as
produced by B-cells or hybridomas and chimeric, CDR-grafted or human antibodies or any
fragment thereof, e.g., F(ab’), and Fab fragments, as well as single chain or single domain
antibodies. Preferably the IL-17 binding molecule antagonizes (e.g., reduces, inhibits, decreases,

delays) IL-17 function, expression and/or signalling. In some embodiments of the disclosed
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methods, regimens, kits, processes, uses and compositions, an IL-17 binding molecule is
employed.

By “IL-17 receptor binding molecule” is meant any molecule capable of binding to the
human IL-17 receptor either alone or associated with other molecules. The binding reaction may
be shown by standard methods (qualitative assays) including, for example, a binding assay,
competition assay or a bioassay for determining the inhibition of IL-17 receptor binding to IL-17
or any kind of binding assays, with reference to a negative control test in which an antibody of
unrelated specificity but of the same isotype, e.g. an anti-CD25 antibody, is used. Non-limiting
examples of IL-17 receptor binding molecules include small molecules, IL-17 decoys, and
antibodies to the IL-17 receptor as produced by B-cells or hybridomas and chimeric, CDR-
grafted or human antibodies or any fragment thereof, e.g., F(ab’), and Fab fragments, as well as
single chain or single domain antibodies. Preferably the IL-17 receptor binding molecule
antagonizes (e.g., reduces, inhibits, decreases, delays) IL-17 function, expression and/or
signalling. In some embodiments of the disclosed methods, regimens, kits, processes, uses and
compositions, an IL-17 receptor binding molecule is employed.

The term "antibody" as referred to herein includes whole antibodies and any antigen-
binding portion or single chains thereof. A naturally occurring "antibody" is a glycoprotein
comprising at least two heavy (H) chains and two light (L) chains inter-connected by disulfide
bonds. Each heavy chain is comprised of a heavy chain variable region (abbreviated herein as
Vi) and a heavy chain constant region. The heavy chain constant region is comprised of three
domains, CH1, CH2 and CH3. Each light chain is comprised of a light chain variable region
(abbreviated herein as VL) and a light chain constant region. The light chain constant region is
comprised of one domain, CL. The Vy and V|, regions can be further subdivided into regions of
hypervariability, termed complementarity determining regions (CDR), interspersed with regions
that are more conserved, termed framework regions (FR). Each Vy and Vi is composed of three
CDRs and four FRs arranged from amino-terminus to carboxy-terminus in the following order:
FR1, CDRI1, FR2, CDR2, FR3, CDR3, FR4. The variable regions of the heavy and light chains
contain a binding domain that interacts with an antigen. The constant regions of the antibodies
may mediate the binding of the immunoglobulin to host tissues or factors, including various cells

of the immune system (e.g., effector cells) and the first component (C1q) of the classical
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complement system. In some embodiments of the disclosed methods, regimens, kits, processes,
uses and compositions, an antibody to IL-17 or the IL-17 receptor is employed.

The term "antigen-binding portion" of an antibody as used herein, refers to fragments of an
antibody that retain the ability to specifically bind to an antigen (e.g., IL-17). It has been shown
that the antigen-binding function of an antibody can be performed by fragments of a full-length
antibody. Examples of binding fragments encompassed within the term "antigen-binding
portion" of an antibody include a Fab fragment, a monovalent fragment consisting of the Vi, Vg,
CL and CH1 domains; a F(ab)2 fragment, a bivalent fragment comprising two Fab fragments
linked by a disulfide bridge at the hinge region; a Fd fragment consisting of the Vg and CH1
domains; a Fv fragment consisting of the Vi, and Vg domains of a single arm of an antibody; a
dAb fragment (Ward et al., 1989 Nature 341:544-546), which consists of a Vg domain; and an
isolated complementarity determining region (CDR). Exemplary antigen binding sites include
the CDRs of secukinumab as set forth in SEQ ID NOs:1-6 and 11-13 (Table 5), preferably the
heavy chain CDR3. Furthermore, although the two domains of the Fv fragment, Vi, and Vy, are
coded for by separate genes, they can be joined, using recombinant methods, by a synthetic
linker that enables them to be made as a single protein chain in which the Vi and Vy regions pair
to form monovalent molecules (known as single chain Fv (scFv); see, e.g., Bird et al., 1988
Science 242:423-426; and Huston et al., 1988 Proc. Natl. Acad. Sci. 85:5879-5883). Such single
chain antibodies are also intended to be encompassed within the term "antibody”. Single chain
antibodies and antigen-binding portions are obtained using conventional techniques known to
those of skill in the art. In some embodiments of the disclosed methods, regimens, kits,
processes, uses and compositions, a single chain antibody or an antigen-binding portion of an
antibody against IL-17 or the IL-17 receptor is employed.

The term “pharmaceutically acceptable” means a nontoxic material that does not interfere
with the effectiveness of the biological activity of the active ingredient(s).

An "isolated antibody", as used herein, refers to an antibody that is substantially free of
other antibodies having different antigenic specificities (e.g., an isolated antibody that
specifically binds IL-17 is substantially free of antibodies that specifically bind antigens other
than IL-17). An isolated antibody may be substantially free of other cellular material and/or
chemicals. An isolated antibody that “specifically binds” IL.-17 may be crossreactive with other

antigens, such as IL-17 molecules from other species. In some embodiments of the disclosed
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methods, regimens, kits, processes, uses and compositions, the IL-17 binding molecule is an
1solated antibody.

The terms "monoclonal antibody" or "monoclonal antibody composition" as used herein
refer to a preparation of antibody molecules of single molecular composition. A monoclonal
antibody composition displays a single binding specificity and affinity for a particular epitope. In
some embodiments of the disclosed methods, regimens, kits, processes, uses and compositions,
the IL-17 binding molecule is a monoclonal antibody.

The term "human antibody", as used herein, is intended to include antibodies having
variable regions in which both the framework and CDR regions are derived from sequences of
human origin. Furthermore, if the antibody contains a constant region, the constant region also is
derived from such human sequences, e.g., human germline sequences, or mutated versions of
human germline sequences or antibody containing consensus framework sequences derived from
human framework sequences analysis as described in Knappik, et al. (2000. J Mol Biol 296, 57-
86). A “human antibody” need not be produced by a human, human tissue or human cell. The
human antibodies of the disclosure may include amino acid residues not encoded by human
sequences (e.g., mutations introduced by random or site-specific mutagenesis in vitro or by
somatic mutation in vivo). However, the term "human antibody", as used herein, is not intended
to include antibodies in which CDR sequences derived from the germline of another mammalian
species, such as a mouse, have been grafted onto human framework sequences. In some
embodiments of the disclosed methods, regimens, kits, processes, uses and compositions, the IL-
17 binding molecule is a human antibody.

The term "IL-17" refers to IL-17A, formerly known as CTLAS, and includes wild-type IL-
17A from various species (e.g., human, mouse, and monkey), polymorphic variants of IL-17A,
and functional equivalents of IL-17A. Functional equivalents of IL-17A according to the present
disclosure preferably have at least about 65%, 75%, 85%, 95%, 96%, 97%, 98%, or even 99%
overall sequence identity with a wild-type IL-17A (e.g., human IL-17A), and substantially retain
the ability to induce IL-6 production by human dermal fibroblasts.

The term "Kg;s" or "Kp," as used herein, is intended to refer to the dissociation rate of a
particular antibody-antigen interaction, which is obtained from the ratio of K4 to K, (i.e. K¢/K,)

and is expressed as a molar concentration (M). Kp values for antibodies can be determined using
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methods well established in the art. A method for determining the Kp of an antibody 1s by using
surface plasmon resonance, or using a biosensor system such as a Biacore® system.

As used herein, the term "affinity" refers to the strength of interaction between antibody
and antigen at single antigenic sites. Within each antigenic site, the variable region of the
antibody “arm” interacts through weak non-covalent forces with antigen at numerous sites; the
more interactions, the stronger the affinity. Standard assays to evaluate the binding affinity of the
antibodies toward IL-17 of various species are known in the art, including for example, ELISAs,
western blots and RIAs. The binding kinetics (e.g., binding affinity) of the antibodies also can be
assessed by standard assays known in the art, such as by Biacore analysis. Assays to evaluate the
effects of the antibodies on functional properties of IL-17 (e.g., receptor binding, preventing or
ameliorating osteolysis) are described in further detail in the Examples.

As used herein, the term "subject" and “patient” includes any human or nonhuman animal.
The term "nonhuman animal" includes all vertebrates, e.g., mammals and non-mammals, such as
nonhuman primates, sheep, dogs, cats, horses, cows, chickens, amphibians, reptiles, etc.

An antibody that "inhibits" one or more of the functional properties of IL-17 (e.g.,
biochemical, immunochemical, cellular, physiological or other biological activities, or the like)
as determined according to methodologies known to the art and described herein, will be
understood to relate to a statistically significant decrease in the particular activity relative to that
seen in the absence of the antibody (or when a control antibody of irrelevant specificity is
present). An antibody that inhibits IL-17 activity causes a statistically significant decrease, e.g.,
by at least 10% of the measured parameter, by at least 50%, 80% or 90%, and in certain
embodiments an antibody of the disclosure may inhibit greater than 95%, 98% or 99% of IL-17
functional activity.

The term "derivative", unless otherwise indicated, is used to define amino acid sequence
variants, and covalent modifications of the IL.-17 binding molecules and IL-17 receptor binding
molecules according to the present disclosure, e.g., of a specified sequence.

A “functional derivative” includes a molecule having a qualitative biological activity in
common with the disclosed IL.-17 binding molecules and IL.-17 receptor binding molecules. A
functional derivative includes fragments and peptide analogs of an IL-17 binding molecule or an
IL.-17 receptor binding molecule according to the present disclosure. Fragments comprise

regions within the sequence of a polypeptide according to the present disclosure, e.g., of a
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specified sequence. Functional derivatives of the IL-17 binding molecules or IL-17 receptor
binding molecules disclosed herein preferably comprise Vu and/or Vi domains that have at least
about 65%, 75%, 85%, 95%, 96%, 97%, 98%, or even 99% overall sequence identity with the
Vu and/or Vi sequences of the IL-17 binding molecules and IL-17 receptor binding molecules
disclosed herein (e.g., the Vy and/or V1, sequences of Table 5), or comprise CDRs that have at
least about 65%, 75%, 85%, 95%, 96%, 97%, 98%, or even 99% overall sequence identity with
the CDRs of the IL.-17 binding molecules (e.g., secukinumab) or IL-17 receptor binding
molecules disclosed herein (e.g., have 1, 2, or 3 amino acid differences from the CDRs set forth
in Table 5), and substantially retain the ability to bind the human IL-17 or, e.g., inhibit IL-6
production of IL-17 induced human dermal fibroblasts. In some embodiments of the disclosed
methods, regimens, kits, processes, uses and compositions, functional derivatives of the IL.-17
binding molecules and IL.-17 receptor binding molecules disclosed herein are employed.

“Inhibit IL.-6” as used herein refers to the ability of an IL.-17 binding molecule to decrease
IL-6 production from primary human dermal fibroblasts. The production of IL-6 in primary
human (dermal) fibroblasts is dependent on IL-17 (Hwang SY et al., (2004) Arthritis Res Ther;
6:R120-128. In short, human dermal fibroblasts are stimulated with recombinant IL-17 in the
presence of various concentrations of an IL-17 binding molecule or human IL-17 receptor with
Fc part. The chimeric anti-CD25 antibody Simulect® (basiliximab) may be convienently used as
a negative control. Supernatant is taken after 16 h stimulation and assayed for IL-6 by ELISA.
An IL-17 binding molecule typically has an ICs for inhibition of IL-6 production (in the
presence 1 nM human IL-17) of about 50 nM or less (e.g., from about 0.01 to about 50 nM)
when tested as above, 1.e., said inhibitory activity being measured on IL-6 production induced by
hu-IL-17 in human dermal fibroblasts. In some embodiments of the disclosed methods, regimens,
kits, processes, uses and compositions, IL-17 binding molecules and functional derivatives
thereof have an ICso for inhibition of IL-6 production as defined above of about 20 nM or less,
more preferably of about 10 nM or less, more preferably of about 5 nM or less, more preferably
of about 2 nM or less, more preferably of about 1 nM or less.

The term "covalent modification" includes modifications of a polypeptide according to

the present disclosure, e.g., of a specified sequence; or a fragment thereof with an organic
proteinaceous or non-proteinaceous derivatizing agent, fusions to heterologous polypeptide

sequences, and post-translational modifications. Covalent modified polypeptides, e.g., of a
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specified sequence, still have the ability to bind the human IL-17 or, e.g., inhibit IL-6 production
of IL-17 induced human dermal fibroblasts by crosslinking. Covalent modifications are
traditionally introduced by reacting targeted amino acid residues with an organic derivatizing
agent that is capable of reacting with selected sides or terminal residues, or by harnessing
mechanisms of post-translational modifications that function in selected recombinant host cells.
Certain post-translational modifications are the result of the action of recombinant host cells on
the expressed polypeptide. Glutaminyl and asparaginyl residues are frequently post-
translationally deamidated to the corresponding glutamyl and aspartyl residues. Alternatively,
these residues are deaminated under mildly acidic conditions. Other post-translational
modifications include hydroxylation of proline and lysine, phosphorylation of hydroxyl groups
of seryl, tyrosine or threonyl residues, methylation of the a-amino groups of lysine, arginine, and
histidine side chains, see, e.g., T. E. Creighton, Proteins: Structure and Molecular Properties, W.
H. Freeman & Co., San Francisco, pp. 79-86 (1983). Covalent modifications, e.g., include
fusion proteins comprising a polypeptide according to the present disclosure, e.g., of a specified
sequence and their amino acid sequence variants, such as immunoadhesins, and N-terminal
fusions to heterologous signal sequences. A common example of a non-naturally occurring
covalent modification is pegylation. In some embodiments of the disclosed methods, regimens,
kits, processes, uses and compositions, the IL-17 binding molecules or IL-17 receptor binding
molecules disclosed herein are covalently modified.

The phrase “substantially identical” means that the relevant amino acid or nucleotide
sequence (e.g., CDR(s), Vg, or VL domain) will be identical to or have insubstantial differences
(e.g., through conserved amino acid substitutions) in comparison to a particular reference
sequence. Insubstantial differences include minor amino acid changes, such as 1 or 2
substitutions in a 5 amino acid sequence of a specified region. In the case of antibodies, the
second antibody has the same specificity and has at least 50% of the affinity of the same.
Sequences substantially identical (e.g., at least about 85% sequence identity) to the sequences
disclosed herein are also part of this application. In some embodiments, the sequence identity
can be about 90% or greater, e.g., 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or
higher.

“Identity* with respect to a native polypeptide and its functional derivative is defined

herein as the percentage of amino acid residues in the candidate sequence that are identical with
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the residues of a corresponding native polypeptide, after aligning the sequences and introducing
gaps, if necessary, to achieve the maximum percent identity, and not considering any
conservative substitutions as part of the sequence identity. Neither N- or C-terminal extensions
nor insertions shall be construed as reducing identity. Methods and computer programs for the
alignment are well known. The percent identity can be determined by standard alignment
algorithms, for example, the Basic Local Alignment Search Tool (BLAST) described by Altshul
etal. ((1990) J. Mol. Biol,, 215: 403 410); the algorithm of Needleman et al. ((1970) J. Mol.
Biol., 48: 444 453); or the algorithm of Meyers et al. ((1988) Comput. Appl. Biosci., 4: 11 17).
A set of parameters may be the Blosum 62 scoring matrix with a gap penalty of 12, a gap extend
penalty of 4, and a frameshift gap penalty of 5. The percent identity between two amino acid or
nucleotide sequences can also be determined using the algorithm of E. Meyers and W. Miller
((1989) CABIOS, 4:11-17) which has been incorporated into the ALIGN program (version 2.0),
using a PAM120 weight residue table, a gap length penalty of 12 and a gap penalty of 4.

"Amino acid(s)" refer to all naturally occurring L-o-amino acids, e.g., and include D-
amino acids. The amino acids are identified by either the well known single-letter or three-letter
designations.

The term "amino acid sequence variant” refers to molecules with some differences in their
amino acid sequences as compared to the sequences according to the present disclosure. Amino
acid sequence variants of a polypeptide according to the present disclosure, e.g., of a specified
sequence, still have the ability to bind the human IL-17 or, e.g., inhibit IL-6 production of IL-17
induced human dermal fibroblasts. Substitutional variants are those that have at least one amino
acid residue removed and a different amino acid inserted in its place at the same position in a
polypeptide according to the present disclosure, e.g., of a specified sequence. These substitutions
may be single, where only one amino acid in the molecule has been substituted, or they may be
multiple, where two or more amino acids have been substituted in the same molecule. Insertional
variants are those with one or more amino acids inserted immediately adjacent to an amino acid
at a particular position in a polypeptide according to the present disclosure, e.g., of a specified
sequence. Immediately adjacent to an amino acid means connected to either the a-carboxy or o-
amino functional group of the amino acid. Deletional variants are those with one or more amino

acids in a polypeptide according to the present disclosure, e.g., of a specified sequence, removed.
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Ordinarily, deletional variants will have one or two amino acids deleted in a particular region of
the molecule.

As used herein, a “therapeutically effective amount” refers to an amount of an IL-17
antagonist (e.g.a., an IL-17 binding molecule (e.g., an IL-17 antibody, e.g., secukinumab) or IL-
17 receptor binding molecule (e.g., an IL-17 receptor antibody)) that is effective, upon single or
multiple dose administration to a subject (such as a human patient) at treating, preventing, curing,
delaying, reducing the severity of, ameliorating at least one symptom of a disorder or recurring
disorder, or prolonging the survival of the subject beyond that expected in the absence of such
treatment. When applied to an individual active ingredient (e.g., an IL.-17 binding molecule)
administered alone, the term refers to that ingredient alone. When applied to a combination, the
term refers to combined amounts of the active ingredients that result in the therapeutic effect,
whether administered in combination, serially or simultaneously.

As used herein, the term “psoriasis” includes plaque-type, guttate, inverse, pustular, and
erythrodermic psoriasis. A preferred type of psoriasis to be treated with the methods, regimens,
combinations, kits and compositions disclosed herein, is plaque-type psoriasis.

The terms “treatment” or “treat” refer to both prophylactic or preventative treatment as
well as curative or disease modifying treatment, including treatment of patient at risk of
contracting the disease or suspected to have contracted the disease as well as patients who are 1ll
or have been diagnosed as suffering from a disease or medical condition, and includes
suppression of clinical relapse. The treatment may be administered to a subject having a medical
disorder or who ultimately may acquire the disorder, in order to prevent, cure, delay the onset of,
reduce the severity of, or ameliorate one or more symptoms of a disorder or recurring disorder,
or in order to prolong the survival of a subject beyond that expected in the absence of such
treatment.

The following definitions are used according to Committee for medicinal products for
human use (CHMP), European Medicines Agency for the Evaluation of Medicines for Human
Use. (2004) Guideline on clinical investigation of medicinal products indicated for the treatment
of psoriasis. CHMP/EWP/2454/02 corr document. London, UK:

= Treatment response (responder): Patients achieving > 75% improvement (reduction) in

Psoriasis Area and Severity Index (PASI) score compared to baseline (also referred to

as PASI 75) are defined as treatment responders.
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= Partial response (partial responder): Patients achieving a > 50% improvement from
baseline PASI score (also referred to as PASI 50) but less than 75% (also referred to as
PASI 75) are defined as partial responders.

= Non response (non-responder): Patients achieving a PASI reduction of < 50% from
baseline PASI score are defined as non-responders.

= Relapse (relapser): If patients loose > 50% of the PASI gain achieved during the
previous time in the study, patients will be regarded as having a “relapse”.

= Rebound (rebounder): Worsening of the value at baseline PASI (or new pustular,
erythrodermic or more inflammatory psoriasis occurring within 8 weeks of stopping
therapy), e.g., a PASI of > 125% of the value at baseline PASI.

In the PASI scoring system, the head, trunk, upper limbs and lower limbs are assessed
separately for erythema, thickening (plaque elevation, induration), and scaling (desquamation) as
defined in Table 1. The average degree of severity of each sign in each of the four body regions
1s assigned a score of 0 to 4. The area covered by lesions on each body region is estimated as a
percentage of the total area of that particular body region. Because the head and neck, upper
limbs, trunk and lower limbs correspond to approximately 10%, 20%, 30% and 40% of the body

surface area, respectively, the PASI score is calculated using the formula:

PASI =0.1(EH+IH+DH)AH + 0.2(EU+IU+DU)AU + 0.3(ETHT+DT)AT + 0.4(EL+IL+DL)AL

PASI scores can range from a lower value of 0, corresponding to no signs of psoriasis, up
to a theoretic maximum of 72.0. PASI scores are specific to a tenth of a point, e.g., 9.0, 10.1,
14.2,17.3, etc. Further information on PASI scoring 1s available in Henseler T, Schmitt-Rau K
(2008) Int. J. Dermatol.; 47: 1019 — 1023.

Body Region Erythema (E) Thickening (1) Scaling (D) Area score (A)
(plaque levation, (desquamation) (based on true
induration) area %)

Head and neck 0 =none 0 =none 0 =none 0=0%

(H) 1 = slight 1 = slight 1 = slight 1=1-9%

2 = moderate 2 = moderate 2 = moderate 2=10-2%%

3 =severe 3 =severe 3 =severe 3=30-49%

4 = very severe 4 = very severe 4 = very severe 4=50-69%
5=70-89%
6 =90-100%

Upper limbs (U) 0 =none 0 =none 0 =none 0=0%
1 = slight 1 = slight 1 = slight 1=1-9%
2 = moderate 2 = moderate 2 = moderate 2=10-2%%
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Body Region Erythema (E) Thickening (1) Scaling (D) Area score (A)
(plaque levation, (desquamation) (based on true
induration) area %)’
3 =severe 3 =severe 3 =severe 3=30-49%
4 = very severe 4 = very severe 4 = very severe 4=50-69%%
5=70-89%
6 =90-100%
Trunk’ axillae and 0 =none 0 =none 0 =none 0=0%
groin (T) 1 = slight 1 = slight 1 = slight 1=1-9%
2 = moderate 2 = moderate 2 = moderate 2=10-29%
3 =severe 3 =severe 3 =severe 3=30-49%%
4 = very severe 4 = very severe 4 = very severe 4=50-69%
5=70-89%
6 =90-100%
Lower limbs and 0 =none 0 =none 0 =none 0=0%
buttocks (L) 1 = slight 1 = slight 1 = slight 1=1-9%
2 = moderate 2 = moderate 2 = moderate 2=10-29%
3 =severe 3 =severe 3 =severe 3=30-49%%
4 = very severe 4 = very severe 4 = very severe 4=50-69%
5=70-89%
6 =90-100%

Table 1 - The PASI Scoring System

As used herein, the phrase “start of relapse” (SoR) refers to the loss of 15%-25%, of the
maximum drug response (compared to baseline) achieved at any time before the visit at which
the assessment of start of relapse is made and loss of PASI 75. In some embodiments of the
disclosed methods, uses and regimens, the psoriasis patient has experienced a SoR. In some
embodiments of the disclosure, SoR refers to the loss of 20% of the maximum drug response
(compared to baseline) achieved at any time before the visit at which tshe assessment of start of
relapse is made and loss of PASI 75.

Table 2 provides several non-limiting examples of calculations determining whether a
patient displays “start of relapse” (“SoR”) using the PASI scoring system. The definition for
SoR employed in Table 2 is loss of 20% of PASI gain and loss of PASI75 response. This
definition allows patients having a high response (either an initial response or a response
following SoR treatment) to continue without additional dosing even though they have lost 20 %
of the best improvement gain ever achieved (see Patient 5 in Table 2). With a responder such as
Patient 5, SoR treatment will not be initiated until PASI7S5 is lost (value F for Patient 5), nor will
it be continued until PASI7S is again lost (value K for Patient 5).
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. seline PAST.
(B) PASI7S score = ViA

Patient 1

Patient 2 | Patient 3

Patient 4

Patient 5

Patient 6

(D) Best Improvement Gain Ever
Achieved

D=A-C

Benchmark Example

NAw

45.0

45.0

55.0

57.5

50.0

(E) 20% Best Improvement Gain
Ever Achieved

E =20% (D)

NAw

90

9.0

10.0

(F) Start of relapse PASI score *
F=C+Eif C+E >B
F=B+01'ifC+E<B

NAw

24.0

240

16.0

15.1%

20.0

(H) New Improvement Gain
H=A-G

SoR Treatment Example”

NAw

NAw

50.0

56.0

58.0

46.0

(I) 20% New Improvement Gain
1=20% (H)

NAw

NAw

10.0

11.2

11.6

92

(J) Potential Next SoR PASI Score
J=G+Iif H >D
J=Fift H< D

NAw

NAw

20.0

15.2

13.6

20.0

(K) Next SoR PASI Scoreé$

K=JifJ>B
K=B+0.1ifJ<B

NAw

NAw

20.0

15.2

15.1

20.0
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Further SoR Treatment. ..

Table 2: Examples of Start of Relapse, wherein Start or Relapse 1s loss of 20% of PASI gain and
loss of PASI7S response.

T Not a candidate for SoR treatment because PASI75 not achieved (C>B).
Not calculated because PASI75 not achieved (C>B).
When PASI score is greater than or equal to F, SoR Treatment is initiated.

B D 8

The value B + 0.1 is used to reflect a score greater than PASI75 (B), because PASI scores are specific to
the nearest 0.1 decimal point.

* In this example, because Patient 5 has responded very favorably to initial treatment, Patient 5 must loose
PASI75 (i.e.. have a PASI score of greater than 15 (B), e.g., 15.1) to enter SoR treatment.

Once SoR treatment has been initiated, a patient will be treated every 4 weeks until PASI75 (B) is achieved.
Once PASI75 (B) is achieved, the patient will again become eligible for SoR Treatment.

¥ No continued administration is needed, since PASI75 was already achieved in G;.

$ In these examples, the new PASI (G) is better than the Lowest PASI Score Ever Achieved (C), and

therefore G will become the new benchmark, i.e., the new Lowest PASI Score Ever Achieved.

$¢ When PASI score is greater than or equal to K, Further SoR Treatment is initiated.

Table 2 illustrates, inter alia, that patients will not be eligible for SoR treatment until
PASI75 is achieved (compare value B to value C for Patient 1). It also illustrates that some
patients who initially receive SoR treatment will not again be eligible for continued SoR
treatment, because they do not achieve at least PASI75 (compare value B to value G; for Patient
2).

In Table 2, it 1s also 1llustrated that a patient, once identified as experiencing SoR, will be
treated with the IL-17 binding molecule, e.g., secukinumab, every 4 weeks until PASI7S (value
B) is surpassed. In some cases, e.g., Patients 4-5, only a single dose of the IL-17 binding
molecule, e.g., secukinumab, is required to again achieve PASI75 (value Gi for Patients 4-5). In
other cases, e.g., Patient 3, more than one dose is required to again achieve PASI75 (value G; for
Patient 3).

As shown in Table 2, once PASI75 1s achieved during SoR treatment, a new calculation is
undertaken to determine the next SOR PASI score (value K). In the case of Patients 3 and 4,
because the new improvement gains (values H) following SoR treatment are the best

improvement gain ever achieved (compare H to D for each patient), those new improvement
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gains (values H) will be used in determining a new SoR PASI score (value K). However, in
some situations, e.g., Patient 6, the new improvement gain (value H) following SoR treatment
will not be the best improvement gain ever achieved (compare H to D for Patient 6), and
therefore the best improvement gain ever achieved (value D) will remain the benchmark in
determining the next SoR PASI score (value K).

It will be understood that maximum response, improvement, gained improvement, lost
improvement, SoR, etc., may be measured by any available scoring system, e.g., physician’s
assessed efficacy measures, such as PASI, visual assessment of index lesions, body surface
measurement (BSA), clinical signs score: Total Severity Sign score (TSS), Physician’s global
assessment of improvement (PGA) or other global score (e.g., Investigators global assessment of
improvement (IGA)); or patient’s assessed efficacy measures, such as symptom improvement
(pruritis, soreness), Patient’s assessment of global improvement, Patient’s assessment of PASI
(self-administered PASI —-SAPASI), or HRQL scales for dermatology (general scales, such as
DLQI, DQOLS and specific psoriasis scales, such as PDIL, PLSI)). In a preferred example, SoR
1s assessed using the PASI scoring system (physician assessed or patient assessed, preferably
physician assessed).

If a patient has already displayed a SoR, and later displays another SoR, that subsequent
relapse is referred to as an “additional start of relapse” or an “additional SOR”. In some
embodiments of the disclosure, the patient has experienced an additional SoR.

As used herein, the phrases “has been previously treated with a systemic agent for
psoriasis” and “prior psoriasis treatment” are used to mean a patient that has previously
undergone psoriasis treatment using a systemic agent, e.g., the patient is a non-responder, a
responder, a relapser, a rebounder, or a partial responder. Such patients include those previously
treated with biologics, such as efalizumab, and those previously treated with non-biologics, such
as cyclosporine. As used herein, a patient having previously been treated for psoriasis wth
secukinumab is referred to as having undergone “prior secukinumab treatment”. In some
embodiments of the disclosure, the patient has been previously treated with a systemic agent for
psoriasis.

As used herein, the phrase “has not been previously treated with a systemic agent for

psoriasis” is used to mean a patient that has not previously undergone systemic psoriasis

=25 -



WO 2012/045848 PCT/EP2011/067522

treatment. In some embodiments of the disclosure, the patient has not been previously treated
with a systemic agent for psoriasis.

As used herein, the term “naive” refers to patient that has not previously undergone
systemic psoriasis treatment. In some embodiments of the disclosure, the patient is naive.

By “therapeutic regimen” is meant the pattern of treatment of an illness, e.g., the pattern of
dosing used during the treatment of psoriasis. A thereapeutic regimen may include an induction
regimen and a maintenance regimen. In some embodiments of the disclosure, the patient is given
an induction regimen and a maintenance regimen of the IL.-17 antagonist (e.g., [L-17 binding
molecule, e.g., [L-17 antibody, e.g., secukinumab, or IL-17 receptor binding molecule, e.g., IL-
17 receptor antibody). Table 3 gives examples of approved therapeutic regimens for treatment

of psoriasis. Notably, none of these regimens provide for treatment at SoR.

Standard Route | Induction Regimen Maintenance Regimen Approved for any
type of relapse
treatment?

adalimumab | S.C. 80 mg once 40 mg every other week No

starting one week after
initial dose

alefacept ILM. 15 mg once weekly for 12 If the course is repeated No

or weeks there must be a gap of at
LV. least 12 weeks between
COurses

ctanercept S.C. 50 mg twice weekly for 12 50 mg weekly No

weeks

infliximab LV. 5 mg/kg weeks 0, 2, 6 5 mg/kg every 8 weeks No

ustekinumab | S.C. Weight < 100kg - 45 mg 45 mg every 12 weeks No

initially and 4 weeks later
Weight >100kg - 90 mg 90 mg every 12 weeks
initially and 4 weeks later

Table 3: Examples of therapeutic regimens for biological treatment of psoriasis

The phrase “induction regimen" refers to a treatment regimen (or the portion of a treatment
regimen) that is used for the initial treatment of a disease. During the treatment of psoriasis, the
first 12 weeks of treatment is generally referred to as the “induction period”, and it is during this
time that an induction regimen is employed. The general goal of an induction regimen is to
provide a high level of drug in the system of a patient during the induction period. An induction

regimen may employ (in part or in whole) a “loading regimen”, which may include
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administering a greater dose of the drug than a physician would employ during a maintenance
regimen, administering a drug more frequently than a physician would administer the drug
during a maintenance regimen, or both. Delivery of an IL-17 antagonist, e.g., an IL-17 binding
molecule (e.g., an IL-17 antibody, such as secukinumab) or an IL-17 receptor binding molecule
(e.g., an IL-17 receptor antibody) during an induction regimen may be via a subcutaneous route,
e.g., delivery of dosages of about 75 mg - about 300 mg s.c., via an intravenous route, e.g.,
delivery of dosages of about 1 mg/kg, - about 50 mg/kg i.v. (e.g., about 1 mg/kg, about 3 mg/kg,
about 10 mg/kg, about 30 mg/kg, about 40 mg/kg, about 50 mg/kg, etc.) or any other route of
administration (e.g, intramuscular, i.m.). In some embodiments, the dose of the IL.-17 binding
molecule (e.g., secukinumab) used during an induction regimen is about 150 mg or about 300 mg,
which is delivered s.c.

An induction regimen for delivery of an IL-17 antagonist, e.g., an IL.-17 binding molecule
(e.g., an IL-17 antibody, such as secukinumab) or an IL-17 receptor binding molecule (e.g., an
IL-17 receptor antibody) may also be designed using PK information (see Table 10), rather than
specific dosages. For the disclosed regimens and methods, an artisan may deliver an IL-17
antagonist, e.g., an IL-17 binding molecule (e.g., an IL-17 antibody, such as secukinumab) or an
IL-17 receptor binding molecule (e.g., an IL-17 receptor antibody) during an induction regimen
to provide a mean trough level of about 29.2 pg/mL (with a 30-40% inter-patient variation).
Alternatively, an artisan may deliver an IL-17 antagonist, e.g., an IL-17 binding molecule (e.g.,
an [L-17 antibody, such as secukinumab) or an IL-17 receptor binding molecule (e.g., an IL-17
receptor antibody) during an induction regimen to provide a Cy,y for a typical 90 kg patient of
between about 52 pg/ml — about 104 ug/ml. In some embodiments, the IL-17 binding molecule
(e.g., an IL-17 antibody, e.g., secukinumab) has a Ty« of about 7-8 days and an elimination half-
life of about 30 days.

The phrase “maintenance regimen" refers to a treatment regimen (or the portion of a
treatment regimen) that is used for the maintenance of a patient during treatment of an illness,
e.g., to keep the patient in remission for longer periods of time (months or years). This time
frame is referred to as a “maintenance period”. A maintenance regimen may employ continuous
therapy (e.g., administering a drug at a regular intervals, e.g., weekly, monthly, yearly, etc.) or
intermittent therapy (e.g., interrupted treatment, intermittent treatment, treatment at relapse, or

treatment upon achievement of a particular predetermined criteria [e.g., pain, disease
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manifestation, PASI score, etc.]). Delivery of an an IL-17 antagonist, e.g., an IL-17 binding
molecule (e.g., an IL-17 antibody, such as secukinumab) or an IL-17 receptor binding molecule
(e.g., an IL-17 receptor antibody) during a maintenance regimen may be via a subcutaneous
route, e.g., delivery of dosages of about 75 mg - about 300 mg s.c., via an intravenous route, e.g.,
delivery of dosages of about about 1 mg/kg - about 50 mg/kg 1.v. (e.g., about 1 mg/kg, about 3
mg/kg, about 10 mg/kg, about 30 mg/kg, about 40 mg/kg, about 50 mg/kg, etc.), or any other
route of administration (e.g, intramuscular, .m.). In some embodiments of the disclosed subject
matter, the dose of the IL-17 binding molecule (e.g., secukinumab) used during a maintenance
regimen is about 150 mg or about 300 mg (e.g., delivered s.c.). A dose may be delivered as one
or more than one injection, e.g., a dose of 150 mg may be delivered as two injections of 75 mg
and a dose of 300 mg may be delivered as two injections of 150 mg.

A maintenance regimen for delivery of an IL-17 antagonist, e.g., an IL-17 binding
molecule (e.g., an IL-17 antibody, such as secukinumab) or an IL-17 receptor binding molecule
(e.g., an IL-17 receptor antibody) may also be designed using PK information (see Table 10),
rather than specific dosages. For the disclosed regimens and methods, an artisan may deliver an
IL-17 antagonist, e.g., an IL-17 binding molecule (e.g., an IL-17 antibody, such as secukinumab)
or an IL-17 receptor binding molecule (e.g., an IL-17 receptor antibody) during a maintenance
regimen to provide an average steady-state trough level of about 15 pg/mL (with a 30-40% inter-
patient variation). Alternatively, an artisan may deliver an IL-17 binding molecule (e.g., an IL-17
antibody, e.g., secukinumab) during an induction regimen to provide an average steady-state
trough level for a typical 90 kg patient of between about 5 pg/ml — about 70 pg/ml, e.g., about 5
png/ml —about 33 pg/ml or about 11 pg/ml — about 70 pg/ml, preferably about 16 ng/ml or about
33 ng/ml. In some embodiments, the IL-17 binding molecule (e.g., an IL-17 antibody, e.g.,
secukinumab) has a Ty, of about 7-8 days. In some embodiments, the IL-17 binding molecule
(e.g., an IL-17 antibody, e.g., secukinumab) has an elimination half-life of about 30 days.

In one embodiment, the maintenance regimen employs administration of at least one (e.g.,
one or two doses) of the drug, e.g., a single dose of secukinumab, upon manifestation of
predefined response criteria (e.g., PASI scores or clinical signs indicationg SoR). Such therapy
1s known as intermittent therapy (e.g., as compared to continuous therapy); a form of intermittent
therapy is treatment at SOR. Administering secukinumab at SoR may be followed by monitoring

the patient (or by the patient self-monitoring) for achievement of a predefined response criteria
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(e.g., PASI75). If the patient does not achieve the predefined response criteria following SoR
treatment, then the patient may continue treatment with the IL-17 antagonist, e.g., an IL-17
binding molecule (e.g., an IL-17 antibody, such as secukinumab) or an IL-17 receptor binding
molecule (e.g., an IL-17 receptor antibody) until that predefined response criteria is achieved. If
the patient does achieve the predefined response criteria following SoR treatment, then treatment
will be discontinued until an additional SoR occurrs. If the patient manifests a score indicative
of an additional SoR, the patient may then be administered (or may self-administer) at least one
(e.g., one or two) dose of secukinumab, e.g., another single dose of secukinumab. This process
will repeat during SoR therapy. It will be recoginized that treatment at SoR provides a unique
approach to psoriasis management, as it maintains the lowest level of drug exposure possible to
achieve a clinically meaningful response, while allowing a patient to experience a completely
individualized therapy.

Accordingly, in some embodiments, a maintenance regimen may employ administration of
the IL-17 antagonist, e.g., an IL-17 binding molecule (e.g., an IL-17 antibody, such as
secukinumab) or an IL-17 receptor binding molecule (e.g., an IL-17 receptor antibody) until a
given endpoint is met, e.g, achievement of PASI7S. In further embodiments, the maintenance
regimen comprises treating the patient with a dose of about 75 mg - about 300 mg of the IL-17
binding molecule at start of relapse and thereafter treating the patient monthly with a dose of
about 75 mg - about 300 mg of the IL-17 binding molecule until PASI7S is achieved.

In some embodiments, once a patient experiences SoR (e.g., loss of 20% of the maximum
response achieved at any time before the visit at which the assessment of SoR 1s made and loss
of PASI 75), the patient will be administered at least one (e.g., one, two, three, four, or more)
dose of the IL-17 binding molecule (e.g., secukinumab), e.g., in monthly doses (every 4 weeks),
which will continue until the predefined response criteria (e.g., PASI7S) is again achieved. In
another embodiment, once a patient experiences SoR (e.g., loss of 20% of the maximum
response achieved at any time before the visit at which the assessment of SoR is made and loss
of PASI 75), the patient is administered at least one dose (e.g., one, two, three, four, or more) of
about 75 mg to about 300 mg (e.g., about 75 mg, about 150 mg, about 300 mg, preferably about
150 mg or about 300 mg) of the IL-17 binding molecule (e.g., [L-17 antibody, e.g, secukinumab)
monthly until PASI7S is achieved. In some embodiments, the IL-17 binding molecule is

administered to the patient shortly after SoR is diagnosed (e.g., 1, 2, 3,4, 5,6, 7, 10, 14, 21 days),
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and 1s thereafter administered on a monthly basis until PASI75 1s achieved. In other
embodiments, a patient identified as displaying SoR will be administered the IL-17 binding
molecule at the next scheduled appointment and thereafter the patient will be administered the
IL-17 binding molecule on a monthly basis until PASI75 is achieved.

As used herein, “identifying a patient at start of relapse”, “identify a patient at start of
relapse”, and the like, means that a patient, due to manifestation of a certain predetermined score,
e.g., a PASI score, 1s recognized by a physician as displaying a SoR. In some embodiments, the
disclosed methods, regimens, and uses provide for identifying a patient at SoR.

The timing of dosing is generally measured from the day of the first dose of secukinumab

(which is also known as “baseline”). However, health care providers often use different naming

conventions to identify dosing schedules, as shown in Table 4.

Week | 0/1 | 1/2 | 2/3 3/4 4/5 5/6 6/7 7/8 8/9 9/10 10/11 | etc

¥ 0/1 | 7/8 | 14/15 | 21/22 | 28/29 | 35/36 | 42/43 | 49/50 | 56/57 | 63/64 70/71 etc.
day
of

week

Table 4 — Common naming conventions for dosing regimens. Bolded items refer to the naming convention used
herein.

Notably, week zero may be referred to as week one by some health care providers, while
day zero may be referred to as day one by some health care providers. Thus, it is possible that
different physicians will designate, e.g., a dose as being given during week 3 / on day 21, during
week 3 / on day 22, during week 4 / on day 21, during week 4 / on day 22, while referring to the
same dosing schedule. For consistency, the first week of dosing will be referred to herein as
week 0, while the first day of dosing will be referred to as day 1. However, it will be understood
by a skilled artisan that this naming convention is simply used for consitency and should not be
construed as limiting, i.e., weekly dosing is the provision of a weekly dose of the IL.-17 binding
molecule regardless of whether the physician refers to a particular week as “week 17 or “week 27
As an example of naming using the convention designated herein, five loading doses of
secukinumab administered weekly during an induction regimen may be provided during week 0
(e.g., onabout day 1), during week 1 (e.g., on about day 8), during week 2 (e.g., on about day
15), during week 3 (e.g., on about day 22), and during week 4 (e.g., on about day 29). This
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portion of an induction regimen is also referred to as “weekly for five weeks”. Loading doses
may be administered every two weeks (i.e., every other week), e.g., during week 0, during week
2, during week 4, etc. Loading doses may be administered every three weeks, e.g., during week
0, during week 3, during week 6, etc. Loading doses may be administered daily for one week,
eg,onday1-7.

During an induction regimen, an additional dose of secukinumab may be provided at
around day 57 (during week 8). This portion of an induction regimen is referred to as “monthly”
and this time point is referred to as being “during week eight”. Loading doses may also be
administered every week (e.g., during week 0, 1, 2, 3, 4, etc.) or every other week, (e.g., during
week 0,2, 4,6, 8, 10 etc.) Alternatively, a loading dose may be delivered as a single high dose
infusion (e.g., about 10 mg/kg, about 30 mg/kg) during the first month, and thereafer monthly s.c.
injections may be administered (e.g., during week 4 and during week 8, etc.). Alternatively, a
loading dose may be delivered as more than one high dose infusion (e.g., 3 doses of about 10
mg/kg) during the first month, and thereafer monthly s.c. injections may be administered. It will
be understood that a dose need not be provided at an exact time point, e.g., a dose due on day 57
could be provided, e.g., on day 52 to day 62 (+/- 5 days). In preferred embodiments, the
induction regimen employs dosing weekly for five weeks (week 0, 1, 2, 3, and 4), followed by a
monthly dose during week 8.

For a maintenance regimen, a dose may be provided every month (also called “monthly”
dosing) (i.e., every 4 weeks, 1.e., about every 28 days), every two months (i.e., every 8 weeks,
1.e., about every 56 days), or every three months (i.e., every 12 weeks, 1.e., about every 84 days).
As used herein, the first dose of a maintenance regimen employing continuous therapy will be
administered on a date measured from the final dose of the induction regimen. Thus, as an
example, if the final dose of the induction regimen is provided during week 8, then the first dose
as part of a monthly maintenance regimen will be delivered during week 12, the first dose as part
of an every two month maintenance regimen will be delivered during week 16, the first dose as
part of an every three month maintenance regimen will be delivered during week 20, etc. In
preferred embodiments, the maintenance regimen employs monthly dosing begining on week 12.

As used herein, the phrase “means for administering” is used to indicate any available
implement for systemically administering a biologic, including, but not limited to, a pre-filled

syringe, a vial and syringe, an injection pen, an autoinjector, an 1.v. drip and bag, a patch, a gel, a
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pump, etc. With such items, a patient may self-administer the drug (i.e., administer the drug on
their own behalf) or a physician may administer the drug.

In some embodiments, the IL-17 antagonist, e.g., IL-17 binding molecule (e.g., [L-17
antibody, e.g, secukinumab) or IL-17 receptor binding molecule (e.g., IL-17 receptor antibody)
may be administered as a dose of about 150 mg at weeks 0, 1, 2, 3, 4, and 8 followed by about
150 mg every month (i.e., every 4 weeks) thereafter as a continuous maintenance therapy. In
some embodiments, the IL-17 antagonist, e.g., [L.-17 binding molecule (e.g., IL-17 antibody, e.g,
secukinumab) or IL-17 receptor binding molecule (e.g., IL-17 receptor antibody) may be
administered as a dose of about 300 mg at weeks 0, 1, 2, 3, 4, and 8 followed by about 300 mg
every month (i.e., every 4 weeks) thereafter as a continuous maintenance therapy. In futher
embodiments, once a satisfactory response 1s achieved, the IL-17 antagonist, e.g., [L-17 binding
molecule (e.g., IL-17 antibody, e.g, secukinumab) or IL-17 receptor binding molecule (e.g., IL-
17 receptor antibody) may be discontinued and subsequent relapse managed with reintroduciton
of the IL-17 antagonist, e.g., IL-17 binding molecule (e.g., IL-17 antibody, e.g, secukinumab) or
IL-17 receptor binding molecule (e.g., IL-17 receptor antibody) at the previous effective dose as
soon as a SoR or other loss of response is detected.

In some embodiments, a booster dose may be employed during therapy with the IL-17
antagonist, e.g., IL-17 binding molecule (e.g., IL-17 antibody, e.g, secukinumab) or IL-17
receptor binding molecule (e.g., IL-17 receptor antibody). A “booster dose”, as used herein,
refers to a dose (or several doses) of an IL-17 antagonist, e.g., IL-17 binding molecule (e.g., IL-
17 antibody, e.g, secukinumab) or IL-17 receptor binding molecule (e.g., IL-17 receptor
antibody) that is greater than the standard doses delivered during psoriasis therapy with the IL-17
binding molecule. For example, the dose of the IL-17 antagonist, e.g., IL.-17 binding molecule
(e.g., IL-17 antibody, e.g, secukinumab) or IL.-17 receptor binding molecule (e.g., IL-17 receptor
antibody) may be escalated for patients who do not respond or who are partial responders during
an induction period. Thus, a patient having been treated with 150 mg of IL-17 binding molecule
during week 0, 1, 2, 3, and 8 may be provided with about 300 mg of the IL-17 binding molecule
during week 12, and if the patient is then converted to a responder, the patient will thereafter be
treated with doses of 150 mg. Alternatively, a physician may deliver a booster dose during week
16 (i.e., rather than during week 12). In some embodiments, a physician may employ one or

more booster doses (e.g., a single booster dose at week 12 and thereafter standard doses, a
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booster dose at week 12 and 16 and thereafter standard doses, etc.). In some embodiments, if
the original dose was 150 mg, the booster will be, e.g., about 300 mg or at least about 10 mg/kg
(e.g., about 10 mg/kg given 1, 2, 3, 4 or 5 times [e.g., twice a week, every week, every two
weeks, every three weeks, etc.]; about 15 mg/kg given 1, 2, 3, 4 or 5 times [e.g., twice a week,
every week, every two weeks, every three weeks, etc.]; about 20 mg/kg given 1, 2, 3, 4 or 5
times [e.g., twice a week, every week, every two weeks, every three weeks, etc.]; about 30 mg/kg
given 1, 2, 3, 4 or 5 times [e.g., twice a week, every week, every two weeks, every three weeks,
etc.], etc.). In some embodiments, if the original dose was 300 mg, the booster will be, e.g., at
least about 10 mg/kg e.g., about 10 mg/kg given 1, 2, 3, 4 or 5 times [e.g., twice a week, every
week, every two weeks, every three weeks, etc.]; about 15 mg/kg given 1, 2, 3, 4 or 5 times [e.g.,
twice a week, every week, every two weeks, every three weeks, etc.]; about 20 mg/kg given 1, 2,
3,4 or 5 times [e.g., twice a week, every week, every two weeks, every three weeks, etc.]; about
30 mg/kg given 1, 2, 3, 4 or 5 times [e.g., twice a week, every week, every two weeks, every
three weeks, etc.], etc.). In some embodiments, a partial responder or a non-responder is
provided booster doses for 4-8 weeks following the induction period.

In some embodiments, the maintenance regimen comprises treating the patient with a
booster dose of the IL-17 binding molecule that is higher than the dose of the IL-17 binding
molecule employed during the induction regimen if the patient is a partial responder or a non-
responder during the induction regimen.

In a preferred embodiment, the methods and uses of the IL-17 binding molecule provide
treatment of moderate to severe chronic plaque-type psoriasis in adult patients who are
candidates for systemic therapy (or phototherapy). It is also expected that the methods and uses
herein will provide relief (i.e., reduction) from various signs and symptoms of psoriasis,

including, e.g., psoriasis-related itching, flaking, peeling, cracking, pain, scaling and redness.

IL-17 Binding Molecules

The various disclosed pharmaceutical compositions, regimens uses, methods and kits
utilze an IL.-17 antagonist, e.g., [L-17 binding molecule (e.g., [L-17 antibody, e.g, secukinumab)
or IL-17 receptor binding molecule (e.g., IL-17 receptor antibody), such as secukinumab.

In one embodiment, the IL.-17 binding molecule comprises at least one immunoglobulin

heavy chain variable domain (Vy) comprising in sequence hypervariable regions CDR1, CDR2
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and CDR3, said CDR1 having the amino acid sequence SEQ ID NO:1 (N-Y-W-M-N), said
CDR2 having the amino acid sequence SEQ ID NO:2 (A-I-N-Q-D-G-S-E-K-Y-Y-V-G-S-V-K-
(), and said CDR3 having the amino acid sequence SEQ ID NO:3 (D-Y-Y-D-I-L-T-D-Y-Y-I-H-
Y-W-Y-F-D-L).

In one embodiment, the IL-17 binding molecule comprises at least one immunoglobulin
heavy chain variable domain (Vy) comprising in sequence hypervariable regions CDR1-x,
CDR2-x and CDR3-x, said CDR1-x having the amino acid sequence SEQ ID NO:11 (G-F-T-F-
S-N-Y-W-M-N), said CDR2-x having the amino acid sequence SEQ ID NO:12 (A-I-N-Q-D-G-
S-E-K-Y-Y), and said CDR3-x having the amino acid sequence SEQ ID NO:13 (C-V-R-D-Y-Y-
D-I-L-T-D-Y-Y-I-H-Y-W-Y-F-D-L-W-QG).

In one embodiment, the IL.-17 binding molecule comprises at least one immunoglobulin
light chain variable domain (VL) comprising in sequence hypervariable regions CDR1’, CDR2’
and CDR3’, said CDR1’ having the amino acid sequence SEQ ID NO:4 (R-A-S-Q-S-V-S-S-S-
Y-L-A), said CDR2’ having the amino acid sequence SEQ ID NO:5 (G-A-S-S-R-A-T) and said
CDR3’ having the amino acid sequence SEQ ID NO:6 (Q-Q-Y-G-S-S-P-C-T).

In one embodiment, the IL-17 binding molecule comprises at least one immunoglobulin
Vy domain and at least one immunoglobulin Vi, domain, wherein: a) the immunoglobulin Vy
domain comprises: 1) hypervariable regions CDR1, CDR2 and CDR3, said CDR1 having the
amino acid sequence SEQ ID NO:1, said CDR2 having the amino acid sequence SEQ ID NO:2,
and said CDR3 having the amino acid sequence SEQ ID NO:3; or 11) hypervariable regions
CDRI1-x, CDR2-x and CDR3-x, said CDR1-x having the amino acid sequence SEQ ID NO:11,
said CDR2-x having the amino acid sequence SEQ ID NO:12, and said CDR3-x having the
amino acid sequence SEQ ID NO:13; and b) the immunoglobulin Vi domain comprises
hypervariable regions CDR1’, CDR2” and CDR3’, said CDR1’ having the amino acid sequence
SEQ ID NO4, said CDR2’ having the amino acid sequence SEQ ID NO:5, and said CDR3’
having the amino acid sequence SEQ ID NO:6.

In one embodiment, the IL-17 binding molecule (e.g., [L.-17 antibody, e.g., secukinumab)
comprises at least one immunoglobulin Vg domain and at least one immunoglobulin Vi domain,
wherein: a) the at least one immunoglobulin Vi domain comprises in sequence hypervariable
regions CDR1, CDR2 and CDR3, said CDRI1 having the amino acid sequence SEQ ID NO:1,
said CDR2 having the amino acid sequence SEQ ID NO:2, and said CDR3 having the amino

-34-



WO 2012/045848 PCT/EP2011/067522

acid sequence SEQ ID NO:3; and b) the at least one immunoglobulin Vi, domain comprises in
sequence hypervariable regions CDR1’, CDR2’ and CDR3’, said CDR1’ having the amino acid
sequence SEQ ID NO:4, said CDR2’ having the amino acid sequence SEQ ID NO:5, and said
CDR3’ having the amino acid sequence SEQ ID NO:6.

In one embodiment, the IL-17 binding molecule (e.g., [L-17 antibody, e.g., secukinumab)
comprises at least one immunoglobulin Vg domain and at least one immunoglobulin Vi domain,
wherein: a) the at least one immunoglobulin Vi domain comprises in sequence hypervariable
regions CDR1-x, CDR2-x and CDR3-x, said CDR1-x having the amino acid sequence SEQ ID
NO:11, said CDR2-x having the amino acid sequence SEQ ID NO:12, and said CDR3-x having
the amino acid sequence SEQ ID NO:13; and b) the at least one immunoglobulin Vi, domain
comprises in sequence hypervariable regions CDR1’, CDR2’ and CDR3’, said CDR1’ having the
amino acid sequence SEQ ID NO:4, said CDR2’ having the amino acid sequence SEQ ID NO:5,
and said CDR3’ having the amino acid sequence SEQ ID NO:6.

In one embodiment, the IL-17 binding molecule comprises:

a) an immunoglobulin heavy chain variable domain (Vg) comprising the amino acid

sequence set forth as SEQ ID NO:8;

b) an immunoglobulin light chain variable domain (Vi) comprising the amino acid

sequence set forth as SEQ ID NO:10;

¢) an immunoglobulin Vg domain comprising the amino acid sequence set forth as SEQ

ID NO:8 and an immunoglobulin Vi, domain comprising the amino acid sequence set

forth as SEQ ID NO:10;

d) an immunoglobulin Vi domain comprising the hypervariable regions set forth as SEQ
ID NO:1, SEQ ID NO:2, and SEQ ID NO:3;

e) an immunoglobulin Vi domain comprising the hypervariable regions set forth as SEQ
ID NO:4, SEQ ID NO:5 and SEQ ID NO:6;

f) an immunoglobulin Vi domain comprising the hypervariable regions set forth as SEQ
ID NO:11, SEQ ID NO:12 and SEQ ID NO:13;

g) an immunoglobulin Vi domain comprising the hypervariable regions set forth as SEQ
ID NO:1, SEQ ID NO:2, and SEQ ID NO:3 and an immunoglobulin Vi, domain comprising the
hypervariable regions set forth as SEQ ID NO:4, SEQ ID NO:5 and SEQ ID NO:6; or
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h) an immunoglobulin Vi domain comprising the hypervariable regions set forth as SEQ
ID NO:11, SEQ ID NO:12 and SEQ ID NO:13 and an immunoglobulin Vi, domain comprising
the hypervariable regions set forth as SEQ ID NO:4, SEQ ID NO:5 and SEQ ID NO:6.
The amino acid sequences of the hypervariable regions of secukinumab, based on the

Kabat definition and as determined by the X-ray analysis and using the approach of Chothia and

coworkers, is provided in Table 5.

Light-chain
CDRY’ Kabat definition R-A-S-Q-S-V-S-S-S-Y-L-A (SEQ ID NO:4)
Chothia/ X-ray definition R-A-S-Q-S-V-S-S-S-Y-L-A (SEQ ID NO:4)
CDR2’ Kabat definition G-A-S-S-R-A-T (SEQ ID NO:5)
Chothia/ X-ray definition G-A-S-S-R-A-T (SEQ ID NO:5)
CDR3’ Kabat definition Q-Q-Y-G-S-S-P-C-T (SEQ ID NO:6)
Chothia/ X-ray definition Q-Q-Y-G-S-S-P-C-T (SEQ ID NO:6)
Heavy-chain
CDR1 Kabat definition N-Y-W-M-N (SEQ ID NO:1)
CDR1-x Chothia/ X-ray definition G-F-T-F-S-N-Y-W-M-N (SEQ ID NO:11)
CDR2 Kabat definition A-I-N-Q-D-G-S-E-K-Y-Y-V-G-S-V-K-G (SEQ ID NO:2)
CDR2-x Chothia/ X-ray definition A-I-N-Q-D-G-S-E-K-Y-Y (SEQ ID NO:12)
CDR3 Kabat definition D-Y-Y-D-I-L-T-D-Y-Y-I-H-Y-W-Y-F-D-L (SEQID
NO:3)
CDR3-x Chothia/ X-ray definition C-V-R-D-Y-Y-D-I-L-T-D-Y-Y-I-H-Y-W-Y-F-D-L-W-G
(SEQ ID NO:13)

Table 5: Amino acid sequences of the hypervariable regions of the secukinumab monoclonal antibodies. Amino
acid highlighted in bold are part of the CDR loops, while those shown in plain style are part of the antibody

framework.

-36 -




WO 2012/045848 PCT/EP2011/067522

In preferred embodiments, the variable domains of both heavy and light chains are of
human origin, for instance those of the secukinumab antibody which are shown in SEQ ID
NO:10 (= variable domain of light chain, 1.e., amino acid 1 to 109 of SEQ ID NO:10) and SEQ
ID NO:8 (= variable domain of heavy chain, i.e., amino acid 1 to 127 of SEQ ID NO:8). The
constant region domains preferably also comprise suitable human constant region domains, for
instance as described in "Sequences of Proteins of Immunological Interest", Kabat E.A. et al, US
Department of Health and Human Services, Public Health Service, National Institute of Health.

In some embodiments, an IL-17 binding molecule of the disclosure comprises the variable
light domain of SEQ ID NO:10. In other embodiments, an IL-17 binding molecule of the
disclosure comprises the variable heavy domain of SEQ ID NO:8. In other embodiments, an IL-
17 binding molecule of the disclosure comprises the variable light domain of SEQ ID NO:10 and
the variable heavy domain of SEQ ID NO:8. In some embodiments, an IL.-17 binding molecule
of the disclosure comprises the three CDRs of SEQ ID NO:10. In other embodiments, an IL-17
binding molecule of the disclosure comprises the three CDRs of SEQ ID NO:8. In other
embodiments, an IL-17 binding molecule of the disclosure comprises the three CDRs of SEQ ID
NO:10 and the three CDRs of SEQ ID NO:8. CDRs of SEQ ID NO:8 and SEQ ID NO:10,
according to both the Chothia and Kabat definition, may be found in Table 5.

In some embodiments, an IL-17 binding molecule of the disclosure comprises the light
domain of SEQ ID NO:15. In other embodiments, an IL-17 binding molecule of the disclosure
comprises the heavy domain of SEQ ID NO:17. In other embodiments, an IL-17 binding
molecule of the disclosure comprises the light domain of SEQ ID NO:15 and the heavy domain
of SEQ ID NO:17. In some embodiments, an IL-17 binding molecule of the disclosure
comprises the three CDRs of SEQ ID NO:15. In other embodiments, an IL-17 binding molecule
of the disclosure comprises the three CDRs of SEQ ID NO:17. In other embodiments, an IL-17
binding molecule of the disclosure comprises the three CDRs of SEQ ID NO:15 and the three
CDRs of SEQ ID NO:17. CDRs of SEQ ID NO:15 and SEQ ID NO:17, according to both the
Chothia and Kabat definition, may be found in Table S.

Hypervariable regions may be associated with any kind of framework regions, though
preferably are of human origin. Suitable framework regions are described in Kabat E.A. et al,
ibid. The preferred heavy chain framework is a human heavy chain framework, for instance that

of the secukinumab antibody. It consists in sequence, e.g. of FR1 (amino acid 1 to 30 of SEQ ID
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NO:8), FR2 (amino acid 36 to 49 of SEQ ID NO:8), FR3 (amino acid 67 to 98 of SEQ ID NO:8)
and FR4 (amino acid 117 to 127 of SEQ ID NO:8) regions. Taking into consideration the
determined hypervariable regions of secukinumab by X-ray analysis, another preferred heavy
chain framework consists in sequence of FR1-x (amino acid 1 to 25 of SEQ ID NO:8), FR2-x
(amino acid 36 to 49 of SEQ ID NO:8), FR3-x (amino acid 61 to 95 of SEQ ID NO:8) and FR4
(amino acid 119 to 127 of SEQ ID NO:8) regions. In a similar manner, the light chain framework
consists, in sequence, of FR1” (amino acid 1 to 23 of SEQ ID NO:10), FR2’ (amino acid 36 to 50
of SEQ ID NO:10), FR3’ (amino acid 58 to 89 of SEQ ID NO:10) and FR4’ (amino acid 99 to
109 of SEQ ID NO:10) regions.

In one embodiment, an IL-17 binding molecule is selected from a human anti-IL-17
antibody that comprises at least: a) an immunoglobulin heavy chain or fragment thereof which
comprises a variable domain comprising in sequence the hypervariable regions CDR1, CDR2
and CDR3 and the constant part or fragment thereof of a human heavy chain; said CDR1 having
the amino acid sequence SEQ ID NO:1, said CDR2 having the amino acid sequence SEQ ID
NO:2, and said CDR3 having the amino acid sequence SEQ ID NO:3; and b) an immunoglobulin
light chain or fragment thereof which comprises a variable domain comprising in sequence the
hypervariable regions and optionally also the CDR1’, CDR2’, and CDR3’ hypervariable regions
and the constant part or fragment thereof of a human light chain, said CDR1’ having the amino
acid sequence SEQ ID NO: 4, said CDR2’ having the amino acid sequence SEQ ID NO:5, and
said CDR3’ having the amino acid sequence SEQ ID NO:6.

In one embodiment, an IL-17 binding molecule is selected from a single chain binding
molecule which comprises an antigen binding site comprising: a) a first domain comprising in
sequence the hypervariable regions CDR1, CDR2 and CDR3, said CDR1 having the amino acid
sequence SEQ ID NO:1, said CDR2 having the amino acid sequence SEQ ID NO:2, and said
CDR3 having the amino acid sequence SEQ ID NO: 3; and b) a second domain comprising the
hypervariable regions CDR1', CDR2’ and CDR3’, said CDR1’ having the amino acid sequence
SEQ ID NO4, said CDR2’ having the amino acid sequence SEQ ID NO:5, and said CDR3’
having the amino acid sequence SEQ ID NO:6; and ¢) a peptide linker which is bound either to
the N-terminal extremity of the first domain and to the C-terminal extremity of the second
domain or to the C-terminal extremity of the first domain and to the N-terminal extremity of the

second domain.
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Alternatively, an IL-17 binding molecule may comprise at least one antigen binding site
comprising at least one immunoglobulin heavy chain variable domain (Vu) which comprises in
sequence: a) hypervariable regions CDR1 (SEQ ID NO: 1), CDR2 (SEQ ID NO: 2) and CDR3
(SEQ ID NO: 3); or b) hypervariable regions CDR1;, CDR2;, CDR3;, said hypervariable region
CDRI1; differs by 3, preferably 2, more preferably 1 amino acid(s) from the hypervariable region
of CDR1 as shown in SEQ ID NO: 1, said hypervariable region CDR2; differs by 3, preferably 2,
more preferably 1 amino acid(s) from the hypervariable region of CDR2 as shown in SEQ ID
NO: 2; and said hypervariable region CDR3; differs by 3, preferably 2, more preferably 1 amino
acid(s) from the hypervariable region of CDR3 as shown in SEQ ID NO: 3; and said binding IL-
17 molecule is capable of inhibiting the activity of about 1 nM (= 30ng/ml) human IL-17 ata
concentration of about 50 nM or less, about 20 nM or less, about 10 nM or less, about 5 nM or
less, about 2 nM or less, or more preferably of about 1 nM or less of said molecule by 50%, said
inhibitory activity being measured on IL-6 production induced by hu-IL-17 in human dermal
fibroblasts.

Similarly, an IL-17 binding molecule may comprise at least one antigen binding site
comprising at least one immunoglobulin heavy chain variable domain (Vi) which comprises in
sequence: a) hypervariable regions CDR1-x (SEQ ID NO: 11), CDR2-x (SEQ ID NO: 12) and
CDR3-x (SEQ ID NO: 13); or b) hypervariable regions CDR1;-x, CDR2;-x, CDR3;-x, said
hypervariable region CDR1;-x differs by 3, preferably 2, more preferably 1 amino acid(s) from
the hypervariable region of CDR1-x as shown in SEQ ID NO: 11, said hypervariable region
CDR2;-x differs by 3, preferably 2, more preferably 1 amino acid(s) from the hypervariable
region of CDR2-x as shown in SEQ ID NO: 12; and said hypervariable region CDR3;-x differs
by 3, preferably 2, more preferably 1 amino acid(s) from the hypervariable region of CDR3-x as
shown in SEQ ID NO: 13; and said binding IL-17 molecule is capable of inhibiting the activity
of 1 nM (= 30ng/ml) human IL-17 at a concentration of about 50 nM or less, about 20 nM or less,
about 10 nM or less, about 5 nM or less, about 2 nM or less, or more preferably of about 1 nM or
less of said molecule by 50%, said inhibitory activity being measured on IL-6 production
induced by hu-IL-17 in human dermal fibroblasts.

Similarly, an IL-17 binding molecule may comprise at least one antigen binding site
comprising at least one immunoglobulin light chain variable domain (Vi) which comprises in

sequence: a) hypervariable regions CDR’1 (SEQ ID NO: 4), CDR’2 (SEQ ID NO: 5) and CDR’3
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(SEQ ID NO: 6); or b) hypervariable regions CDR1’;, CDR2’;, CDR3’j, said hypervariable
region CDR’1; differs by 3, preferably 2, more preferably 1 amino acid(s) from the hypervariable
region of CDR’1 as shown in SEQ ID NO: 4, said hypervariable region CDR’2; differs by 3,
preferably 2, more preferably 1 amino acid(s) from the hypervariable region of CDR’2 as shown
in SEQ ID NO: 5; and said hypervariable region CDR’3; differs by 3, preferably 2, more
preferably 1 amino acid(s) from the hypervariable region of CDR’3 as shown in SEQ ID NO: 6;
and said binding IL-17 molecule is capable of inhibiting the activity of 1 nM (= 30ng/ml) human
IL-17 at a concentration of about 50 nM or less, about 20 nM or less, about 10 nM or less, about
5 nM or less, about 2 nM or less, or more preferably of about 1 nM or less of said molecule by
50%, said inhibitory activity being measured on IL-6 production induced by hu-IL-17 in human
dermal fibroblasts.

Alternatively, an IL-17 binding molecule may comprise both heavy (Vi) and light chain
(Vo) variable domains and said IL-17 binding molecule having at least one antigen binding site
comprising: a) an immunoglobulin heavy chain variable domain (Vg) which comprises in
sequence hypervariable regions CDR1 (SEQ ID NO: 1), CDR2 (SEQ ID NO: 2) and CDR3
(SEQ ID NO: 3); and an immunoglobulin light chain variable domain (VL) which comprises in
sequence hypervariable regions CDR1’ (SEQ ID NO: 4), CDR2’ (SEQ ID NO: 5) and CDR3’
(SEQ ID NO: 6); or b) an immunoglobulin heavy chain variable domain (Vy) which comprises
in sequence hypervariable regions CDR1;, CDR2;, and CDR3;, said hypervariable region CDR1;
differs by 3, preferably 2, more preferably 1 amino acid(s) from the hypervariable region of
CDR1 as shown in SEQ ID NO: 1, said hypervariable region CDR2; differs by 3, preferably 2,
more preferably 1 amino acid(s) from the hypervariable region of CDR2 as shown in SEQ ID
NO: 2; and said hypervariable region CDR3; differs by 3, preferably 2, more preferably 1 amino
acid(s) from the hypervariable region of CDR3 as shown in SEQ ID NO: 3; and an
immunoglobulin light chain variable domain (V1) which comprises in sequence hypervariable
regions CDR1’;, CDR2’;, CDR3’j, said hypervariable region CDR’1; differs by 3, preferably 2,
more preferably 1 amino acid(s) from the hypervariable region of CDR’1 as shown in SEQ ID
NO: 4, said hypervariable region CDR’2; differs by 3, preferably 2, more preferably 1 amino
acid(s) from the hypervariable region of CDR’2 as shown in SEQ ID NO: 5; and said
hypervariable region CDR’3; differs by 3, preferably 2, more preferably 1 amino acid(s) from the
hypervariable region of CDR’3 as shown in SEQ ID NO: 6; and said binding IL-17 molecule is
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capable of inhibiting the activity of 1 nM (= 30ng/ml) human IL-17 at a concentration of about
50 nM or less, about 20 nM or less, about 10 nM or less, about 5 nM or less, about 2 nM or less,
or more preferably of about 1 nM or less of said molecule by 50%, said inhibitory activity being
measured on IL-6 production induced by hu-IL-17 in human dermal fibroblasts.

Alternatively, an IL-17 binding molecule may comprise both heavy (Vi) and light chain
(Vp) variable domains and said IL-17 binding molecule comprises at least one antigen binding
site comprising: a) an immunoglobulin heavy chain variable domain (Vy) which comprises in
sequence hypervariable regions CDR1-x (SEQ ID NO:11), CDR2-x (SEQ ID NO:12) and
CDR3-x (SEQ ID NO:13); and an immunoglobulin light chain variable domain (V1) which
comprises in sequence hypervariable regions CDR1’ (SEQ ID NO: 4), CDR2’ (SEQ ID NO: 5)
and CDR3’ (SEQ ID NO:6); or b) an immunoglobulin heavy chain variable domain (V) which
comprises in sequence hypervariable regions CDR1;-x, CDR2;-x, and CDR3;-x, said
hypervariable region hypervariable regions CDR1;-x, CDR2;-x, CDR3;-x, said hypervariable
region CDR1;-x differs by 3, preferably 2, more preferably 1 amino acid(s) from the
hypervariable region of CDR1-x as shown in SEQ ID NO: 11, said hypervariable region CDR2;-
x differs by 3, preferably 2, more preferably 1 amino acid(s) from the hypervariable region of
CDR2-x as shown in SEQ ID NO: 12; and said hypervariable region CDR3;-x differs by 3,
preferably 2, more preferably 1 amino acid(s) from the hypervariable region of CDR3-x as
shown in SEQ ID NO: 13; and an immunoglobulin light chain variable domain (Vi) which
comprises in sequence hypervariable regions CDR1’;, CDR2’;, CDR3’;, said hypervariable
region CDR’1; differs by 3, preferably 2, more preferably 1 amino acid(s) from the hypervariable
region of CDR’1 as shown in SEQ ID NO: 4, said hypervariable region CDR’2; differs by 3,
preferably 2, more preferably 1 amino acid(s) from the hypervariable region of CDR’2 as shown
in SEQ ID NO:5; and said hypervariable region CDR’3; differs by 3, preferably 2, more
preferably 1 amino acid(s) from the hypervariable region of CDR’3 as shown in SEQ ID NO: 6;
and said binding IL-17 molecule is capable of inhibiting the activity of 1 nM (= 30ng/ml) human
IL-17 at a concentration of about 50 nM or less, about 20 nM or less, about 10 nM or less, about
5 nM or less, about 2 nM or less, or more preferably of about 1 nM or less of said molecule by
50%, said inhibitory activity being measured on IL-6 production induced by hu-IL-17 in human

dermal fibroblasts.
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A human IL-17 antibody disclosed herein may comprise a heavy chain that is substantially
identical to that set forth as SEQ ID NO:17 and a light chain that is substantially identical to that
set forth as SEQ ID NO:15. A human IL-17 antibody disclosed herein may comprise a heavy
chain that comprises SEQ ID NO:17 and a light chain that comprises SEQ ID NO:15.

A human IL-17 antibody disclosed herein may comprise: a) one heavy chain which
comprises a variable domain having an amino acid sequence substantially identical to that shown
in SEQ ID NO:8 and the constant part of a human heavy chain; and b) one light chain which
comprises a variable domain having an amino acid sequence substantially identical to that shown
in SEQ ID NO:10 and the constant part of a human light chain.

The inhibition of the binding of IL.-17 to its receptor may be conveniently tested in various
assays including such assays as described in WO 2006/013107. By the term "to the same
extent” 1s meant that the reference and the equivalent molecules exhibit, on a statistical basis,
essentially identical IL-17 inhibitory activity in one of the assays referred to herein (see
Example 1 of WO 2006/013107). For example, IL-17 binding molecules of the disclosure
typically have ICsgs for the inhibition of human IL-17 on IL-6 production induced by human IL-
17 in human dermal fibroblasts which are below about 10 nM, more preferably about 9, 8, 7, 6,
5,4, 3,2, orabout 1 nM of that of, preferably substantially the same as, the ICs, of the
corresponding reference molecule when assayed as described in Example 1 of WO 2006/013107.
Alternatively, the assay used may be an assay of competitive inhibition of binding of IL-17 by
soluble IL-17 receptors (e.g. the human IL-17 R/Fc constructs of Example 1 of WO
2006/013107) and the IL-17 binding molecules of the disclosure.

The disclosure also includes IL-17 binding molecules in which one or more of the amino
acid residues of CDR1, CDR2, CDR3, CDRI1-x, CDR2-x, CDR3-x, CDR1, CDR2’ or CDR3’
or the frameworks, typically only a few (e.g., 1-4), are changed; for instance by mutation, e.g.,
site directed mutagenesis of the corresponding DNA sequences. The disclosure includes the
DNA sequences coding for such changed IL-17 binding molecules. In particular the disclosure
includes IL.-17 binding molecules in which one or more residues of CDR1’ or CDR2’ have been
changed from the residues shown in SEQ ID NO:4 (for CDR1’) and SEQ ID NO:5 (for CDR2’).

The disclosure also includes IL-17 binding molecules that have binding specificity for
human IL-17, in particular IL-17 antibodies capable of inhibiting the binding of IL-17 to its
receptor and IL-17 antibodies capable of inhibiting the activity of 1 nM (= 30 ng/ml) human IL-
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17 at a concentration of about 50 nM or less, about 20 nM or less, about 10 nM or less, about 5
nM or less, about 2 nM or less, or more preferably of about 1 nM or less of said molecule by
50% (said inhibitory activity being measured on IL-6 production induced by hu-IL-17 in human
dermal fibroblasts).

In some embodiments, the IL-17 binding molecule, e.g., IL-17 antibody, e.g., secukinumab,
binds to an epitope of mature human IL-17 comprising Leu74, Tyr85, His86, Met87, Asn88,
Vall124, Thr125, Pro126, Ile127, Val128, His129. In some embodiments, the IL-17 antibody,
e.g., secukinumab, binds to an epitope of mature human IL-17 comprising Tyr43, Tyrd4, Arg46,
Ala79, Asp80. In some embodiments, the IL.-17 antibody, e.g., secukinumab, binds to an
epitope of an IL-17 homodimer having two mature human IL-17 chains, said epitope comprising
Leu74, Tyr85, His86, Met87, Asn88, Vall24, Thr125, Pro126, 1le127, Val128, His129 on one
chain and Tyr43, Tyrd4, Argd6, Ala79, Asp80 on the other chain. The residue numbering
scheme used to define these epitopes is based on residue one being the first amino acid of the
mature protein (ie., IL-17A lacking the 23 amino acid N-terminal signal peptide and beginning
with Glycine). The sequence for immature IL-17A is set forth in the Swiss-Prot entry Q16552.
In some embodiments, the IL-17 antibody has a Kp of about 100-200 pM. In some embodiments,
the IL-17 antibody has an ICs, of about 0.4 nM for in vitro neutralization of the biological
activity of about 0.67 nM human IL-17A. In some embodiments, the IL-17 antibody has an in
vivo half-life of about 4 weeks (e.g., about 23 to about 30 days). In some embodiments, the
absolute bioavailability of subcutaneously (s.c.) administered IL-17 antibody has a range of
about 60 — about 80%, e.g., about 76%.

Particularly preferred IL-17 binding molecules of the disclosure are human antibodies,
especially secukinumab, as described in Examples 1 and 2 of WO 2006/013107. Secukinumab
(AIN457) 1s a recombinant high-affinity, fully human monoclonal anti-human interleukin-17A
(IL-17A, IL-17) antibody of the IgG1/kappa isotype that is currently in clinical trials for the

treatment of immune-mediated inflammatory conditions.
Treatment Regimens, Methods of Treatment, Pharmaceutical Compositions and Uses

The disclosed IL.-17 antagonists, e.g., IL.-17 binding molecules, e.g., an IL-17 antibody,

such as secukinumab, are useful for the treatment, prevention, or amelioration of psoriasis.
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The IL-17 antagonists, e.g., IL-17 binding molecules, e.g., an IL-17 antibody, such as
secukinumab, may be used in vitro, ex vivo, or incorporated into pharmaceutical compositions
and administered to individuals (e.g., human subjects) in vivo to treat, ameliorate, or prevent
psoriasis. A pharmaceutical composition will be formulated to be compatible with its intended
route of administration (e.g., oral compositions generally include an inert diluent or an edible
carrier). Other nonlimiting examples of routes of administration include parenteral (e.g.,
intravenous), intradermal, subcutaneous, oral (e.g., inhalation), transdermal (topical),
transmucosal, and rectal administration. The pharmaceutical compositions compatible with each
intended route are well known in the art.

The IL-17 antagonists, e.g., IL-17 binding molecules, e.g., an IL-17 antibody, such as
secukinumab, may be used as a pharmaceutical composition when combined with a
pharmaceutically acceptable carrier. Such a composition may contain, in addition to an IL-17
binding molecule, carriers, various diluents, fillers, salts, buffers, stabilizers, solubilizers, and
other materials well known in the art. The characteristics of the carrier will depend on the route
of administration.

The pharmaceutical compositions for use in the disclosed methods may also contain
additional therapeutic agents for treatment of the particular targeted disorder. For example, a
pharmaceutical composition may also include anti-inflammatory agents. Such additional factors
and/or agents may be included in the pharmaceutical composition to produce a synergistic effect
with the IL-17 binding molecules, or to minimize side effects caused by the IL-17 binding
molecules.

The pharmaceutical composition of the disclosure may be in the form of a liposome in
which the IL-17 binding molecule is combined, in addition to other pharmaceutically acceptable
carriers, with amphipathic agents such as lipids that exist in aggregated form as micelles,
insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable lipids for
liposomal formulation include, without limitation, monoglycerides, diglycerides, sulfatides,
lysolecithin, phospholipids, saponin, bile acids, etc.

In practicing the method of treatment or use of the present disclosure, a therapeutically
effective amount of an IL-17 binding molecule is administered to a subject, e.g., a mammal (e.g.,
a human). An IL-17 binding molecule may be administered in accordance with the method of

the disclosure either alone or in combination with other therapies, such as, e.g., in combination
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with additional therapies for inflammation. When coadministered with one or more agents, an
IL-17 binding molecule may be administered either simultaneously with the other agent, or
sequentially. If administered sequentially, the attending physician will decide on the appropriate
sequence of administering the IL-17 binding molecule in combination with other agents.

When a therapeutically effective amount of an IL-17 binding molecule is administered
orally, the binding agent will be in the form of a tablet, capsule, powder, solution or elixir.
When administered in tablet form, the pharmaceutical composition of the disclosure may
additionally contain a solid carrier such as a gelatin or an adjuvant. When administered in liquid
form, a liquid carrier such as water, petroleum, oils of animal or plant origin such as peanut oil
(exercising caution in relation to peanut allergies), mineral oil, soybean oil, or sesame oil, or
synthetic oils may be added. The liquid form of the pharmaceutical composition may further
contain physiological saline solution, dextrose or other saccharide solution, or glycols such as
ethylene glycol, propylene glycol, or polyethylene glycol.

When a therapeutically effective amount of an IL-17 binding molecule is administered by
intravenous, cutaneous or subcutaneous injection, the IL-17 binding molecule will be in the form
of a pyrogen-free, parenterally acceptable solution. A pharmaceutical composition for
intravenous, cutaneous, or subcutaneous injection may contain, in addition to the IL-17 binding
molecule, an isotonic vehicle such as sodium chloride injection, Ringer's injection, dextrose
injection, dextrose and sodium chloride injection, lactated Ringer's injection, or other vehicle as
known 1n the art.

Pharmaceutical compositions for use in the disclosed methods may be manufactured in
conventional manner. In one embodiment, the pharmaceutical composition is preferably
provided in lyophilized form. For immediate administration it is dissolved in a suitable aqueous
carrier, for example sterile water for injection or sterile buffered physiological saline. If it is
considered desirable to make up a solution of larger volume for administration by infusion rather
than a bolus injection, it is advantageous to incorporate human serum albumin or the patient’s
own heparinised blood into the saline at the time of formulation. The presence of an excess of
such physiologically inert protein prevents loss of antibody by adsorption onto the walls of the
container and tubing used with the infusion solution. If albumin is used, a suitable concentration
1s from 0.5 to 4.5% by weight of the saline solution. Other formulations comprise liquid or

lyophilized formulation.
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The appropriate dosage will, of course, vary depending upon, for example, the particular
IL-17 binding molecule to be employed, the host, the mode of administration and the nature and
severity of the condition being treated, and on the nature of prior treatments that the patient has
undergone. Ultimately, the attending physician will decide the amount of the IL-17 binding
molecule with which to treat each individual subject. In some embodiments, the attending
physician may administer low doses of the IL-17 binding molecule and observe the subject’s
response. In other embodiments, the initial dose(s) of IL-17 binding molecule administered to a
subject are high, and then are titrated downward until signs of relapse occur. Larger doses of the
IL-17 binding molecule may be administered until the optimal therapeutic effect is obtained for
the subject, and at that point the dosage is not generally increased further.

An IL-17 binding molecule is conveniently administered parenterally, intravenously, e.g.
into the antecubital or other peripheral vein, intramuscularly, or subcutaneously. The duration of
intravenous (1.v.) therapy using a pharmaceutical composition of the present disclosure will vary,
depending on the severity of the disease being treated and the condition and personal response of
each individual patient. Also contemplated is subcutaneous (s.c.) therapy using a pharmaceutical
composition of the present disclosure. The attending physician will decide on the appropriate
duration of 1.v. or s.c. therapy and the timing of administration of the therapy, using the
pharmaceutical composition of the present disclosure.

Satisfactory results (treatment, prophylaxis, delay of onset of symptoms) are generally
indicated to be obtained at dosages from about 0.05 mg to about 20 mg per kilogram body
weight, more usually from about 0.1 mg to about 20 mg per kilogram body weight. The
frequency of dosing may be in the range from about once per week up to about once every three
months, e.g., in the range from about once every 2 weeks up to about once every 12 weeks, e.g.,
once every four to eight weeks. The dosing frequency will depend on, inter alia, the phase of the
treatment regimen.

In some embodiments, an IL.-17 binding molecule (e.g., IL-17 antibody, such as
secukinumab) is administered during an induction regimen and/or maintenance regimen. In
some embodiments, the induction regimen comprises a loading regimen. In further embodiments,
the loading regimen comprises administration of 1, 2, 3, 4, 5, 6, or more weekly doses of
secukinumab, preferably five weekly doses of secukinumab (e.g., delivered during weeks 0, 1, 2,

3,4). In some embodiments, the loading regimen comprises administration of daily doses of
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secukinumab, e.g., daily doses of secukinumab delivered for one week. In some embodiments,
the loading dosage that may be administered in these weekly or daily amounts may be about 25
mg — about 300 mg delivered s.c., e.g., about 150 mg - about 300 mg s.c, e.g., about 150 mg or
about 300 mg delivered s.c.. In other embodiments, the induction regimen, in addition to
including a loading regimen, further comprises delivery of secukinumab as monthly doses, e.g., 1,
2, 3, 4, 5 or more monthly doses of secukinumab, preferably one monthly dose of secukinumab
delivered at week eight.

In some embodiments, the maintenance regimen comprises administration of an IL-17
binding molecule (e.g., IL-17 antibody, such as secukinumab) (e.g., about 75 mg — about 300 mg
delivered s.c., e.g., about 150 mg - about 300 mg s.c, e.g., about 150 mg or about 300 mg) in a
continuous fashion delivered bimonthly, monthly, every two months or every three months. Ina
preferred embodiment, a maintenance dose is delivered monthly. In some embodiments, if the
dose during the maintenance regimen is delivered monthly, the first monthly dose is delivered on
week 12, and then monthly (e.g., about every 4 weeks or about every 28 days) thereafter. In
some embodiments, if the dose during the maintenance regimen is delivered every two months,
the first dose is delivered on week 16, and then every two months (e.g., about every 8 weeks or
about every 56 days) thereafter. In some embodiments, if the dose during the maintenance
regimen is delivered every three months, the first dose is delivered on week 20, and then every
three months (e.g., about every 12 weeks or about every 84 days) thereafter.

In some embodiments, the maintenance regimen comprises intermittent administration of
an IL-17 binding molecule (e.g., IL-17 antibody, such as secukinumab) (e.g., about 75 mg —
about 300 mg delivered s.c., e.g., about 150 mg - about 300 mg s.c, e.g., about 150 mg or about
300 mg) as one or two doses (e.g., a single dose) following SoR. Following these one or two
doses, the patient is monitored for an additional SoR as defined herein. Upon observation of an
additional SoR (which can be determined using any acceptable dermatological scoring system,
preferably the PASI scoring system), the patient may be administered an additional one or two
doses (e.g., a single dose) of secukinumab. This treatment at SOR may be continued for the life
of the patient, as long as the patient’s psoriatic symptoms are efficiently retreated with
intermittent therapy delivered at SoR (e.g., the relapse PASI score can be improved to an

acceptable PASI score). In some embodiments, SoR 1s defined as the loss of 20% of the
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maximum PASI response achieved at any time before the visit at which the assessment of start
of relapse is made and loss of PASI 75.

In some embodiments, the maintenance regimen following SoR comprises administration
of at least one dose (e.g., one, two, three, four, or more) of secukinumab (e.g., about 75 mg —
about 300 mg delivered s.c., e.g., about 150 mg - about 300 mg s.c, e.g., about 150 mg or about
300 mg) until a given endpoint is met, e.g., achievement of PASI7S. In a preferred embodiment,
once a patient experiences SoR, the patient is s.c. administered at least one dose (e.g., one, two,
three, four, or more) of about 75 mg - about 300 mg (e.g., about 75 mg, about 150 mg, about 300
mg, preferably about 150 mg or about 300 mg) of the IL-17 binding molecule (e.g.,
secukinumab) monthly until PASI7S is achieved.

Should intermittent therapy, e.g., treatment at SOR, no longer improve a patient’s psoriatic
symptoms (e.g., the relapse PASI score can no longer be improved to an acceptable PASI score,
e.g., PASI75), then the patient may enter into continuous therapy. In a maintenance regimen
employing continuous therapy, the patient may be administered secukinumab (e.g., about 150 mg
—about 300 mg s.c., e.g., about 150 mg or about 300 mg s.c.) weekly, bimonthly, monthly, every
two months or every three months. Alternatively, a maintenance regimen may begin as an
intermittent therapy (e.g., treatment SoR), but may be switched to a continuous therapy. For
example, if a patient shows regular intervals between SoR, a physician might decide to switch
the patient to continuous treatment, but using a particular interval identified for that individual
patient (rather than a pre-defined interval). This would result in a “semi-individualized”
approach, rather than a completely individualized approach during which each dose is triggered
by SoR. For example, if a patient persistently presents with SoR scores every 5-6 weeks, then a
physician may switch the patient from intermittent therapy (treatment at SoR) to continuous
administration of secukinumab every five or six weeks.

In some embodiments, the dosage of secukinumab used in the disclosed induction and/or
maintenance regimens is based on the patient’s weight. In one embodiment, the patient is
administered about 150 mg s.c. if the patient weighs less than or equal to about 90 kg. In one
embodiment, the patient is administered about 150 mg s.c. if the patient weighs less than or equal
to about 100 kg. In another embodiment, the patient is administered about 300 mg s.c. if the
patient weighs more than about 90 kg. In another embodiment, the patient is administered about

300 mg s.c. if the patient weighs more than about 100 kg. Other types of weight-based dosing
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for use 1n the disclosed methods include, e.g., 75 mg for less than 70 kg, 150 mg for less than 90
kg, 300 mg for greater than or equal to 90 kg. Furthermore, an artisan could also administer the
IL-17 binding molecule based on a combination of bodywieght-based dosing and response-based
dosing, e.g., non-responders to 150 mg who are, e.g., less than 70 kg, are escalated to 300 mg.

It will be understood that dose escalation may be required (e.g., during the induction
and/or maintenance phase) for certain patients, e.g., patients that display partial response non-
response to treatment with the IL-17 binding molecules (e.g., secukinumab). Thus, dosages of
secukinumab may be greater than about 75 mg to about 300 mg s.c., e.g., about 80 mg, about 100
mg, about 125 mg, about 175 mg, about 200 mg, about 250 mg, about 350 mg, about 400 mg, etc.
It will also be understood that dose reduction may also be required (e.g., during the induction
and/or maintenance phase) for certain patients, e.g., patients that display adverse events or an
adverse response to treatment with the IL-17 binding molecules (e.g., secukinumab). Thus,
dosages of secukinumab may be less than about 75 mg to about 300 mg s.c., e.g., about 25 mg,
about 50 mg, about 80 mg, about 100 mg, about 125 mg, about 175 mg, about 200 mg, 250 mg,
etc.

Disclosed herein are methods of treating psoriasis, comprising: a) administering an IL-17
binding molecule to a patient in need thereof during an induction regimen, wherein the induction
regimen comprises a loading regimen, wherein the loading regimen comprises administering the
patient five doses of about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg) of the IL-
17 binding molecule, each of the five doses being delivered weekly, beginning on week zero;
and b) thereafter administering the IL-17 binding molecule to the patient during a maintenance
regimen.

In some embodiments, the five doses of the IL-17 binding molecule are about 75 mg -
about 300 mg each. In some embodiments, the five doses are each about 150 mg or about 300
mg each. In some embodiments, the five doses of about 150 mg are administered to the patient if
the patient weighs less than 90 kg and wherein the five doses of about 300 mg are administered
to the patient if the patient weighs more than or equal to 90 kg. In some embodiments, the
induction regimen further comprises administering the patient about 75 mg - about 300 mg of the
IL.-17 binding molecule during week eight.

In some embodiments, the maintenance regimen comprises treating the patient with about

75 mg - about 300 mg of the IL-17 binding molecule monthly, every two months or every three
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months. In some embodiments, the maintenance regimen comprises treating the patient with at
least one dose of about 75 mg - about 300 mg of the IL-17 binding molecule at start of relapse.
In some embodiments, the maintenance regimen further comprises treating the patient with at
least one dose of about 75 mg - about 300 mg of the IL-17 binding molecule at each additional
start of relapse. In some embodiments, the maintenance regimen comprises treating the patient
with a dose of about 75 mg - about 300 mg of the IL-17 binding molecule at start of relapse and
thereafter treating the patient monthly with a dose of about 75 mg - about 300 mg of the IL-17
binding molecule until PASI75 is achieved. In some embodiments, the maintenance regimen
comprises treating the patient with a booster dose of the IL-17 binding molecule that is higher
than the dose of the IL-17 binding molecule employed during the induction regimen if the patient
1s a partial responder or a non-responder to treatment with the IL.-17 binding molecule during the
induction regimen.

Disclosed herein are IL-17 binding molecules for use in treating psoriasis, characterized
in that at least one dose of the IL-17 binding molecule is administered to a patient at start of
relapse from a prior treatment with the IL-17 binding molecule. Also disclosed herein are
methods of treating psoriasis, comprising: a) identifying a patient at start of relapse from a prior
psoriasis treatment employing an IL-17 binding molecule; and b) administering to the patient at
least one dose of the IL-17 binding molecule.

In some embodiments, the at least one dose of the IL-17 binding molecule is about 75 mg
- about 300 mg each. In some embodiments, the at least one dose of the IL-17 binding molecule
1s about 150 mg or about 300 mg each. In some embodiments, steps a) and b) are repeated.

In some embodiments, the prior treatment with the IL-17 binding molecule comprises an
induction regimen. In some embodiments, the induction regimen comprises a loading regimen.
In some embodiments, the loading regimen comprises administering the patient five doses of
about 75 mg - about 300 mg of the IL-17 binding molecule, each of the five doses being
delivered weekly, beginning on week zero. In some embodiments, the five doses are each about
150 mg or about 300 mg. In some embodiments, the five doses of about 150 mg are
administered to the patient if the patient weighs less than 90 kg and wherein the five doses of
about 300 mg are administered to the patient if the patient weighs more than or equal to 90 kg.
In some embodiments, the induction regimen further comprises administering the patient about

75 mg - about 300 mg the IL.-17 binding molecule during week eight.
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In some embodiments, the prior treatment with the IL-17 binding molecule comprises
administering to the patient at least one dose of the IL-17 binding molecule at start of relapse.

Disclosed herein are methods of treating psoriasis, comprising: a) administering a patient
in need thereof five doses of about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg) of
an IL-17 binding molecule, each of the five doses being delivered weekly, beginning on week
zero; b) administering the patient about 75 mg - about 300 mg (e.g., about 150 mg — about 300
mg) the IL-17 binding molecule during week eight; ¢) administering the patient at least one dose
of about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg) the IL.-17 binding molecule
at start of relapse; and d) repeating step ¢) at each additional start of relapse.

Disclosed herein are therapeutic regimens for treating psoriasis, comprising;

a) administering an IL-17 binding molecule to a patient in need thereof during an induction
regimen comprising; 1. administering about 75 mg - about 300 mg (e.g., about 150 mg — about
300 mg) of the IL-17 binding molecule to the patient weekly for five weeks, wherein the first
dose of the IL-17 binding molecule is administered during week zero; and 1ii. thereafter
administering about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg) of the IL-17

binding molecule to the patient during week eight; and

b) administering the IL-17 binding molecule to the patient during a maintenance regimen
comprising;, 1. administering about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg)
of the IL-17 binding molecule to the patient each month, every two months or every three
months; or i1. administering at least one dose of about 75 mg - about 300 mg (e.g., about 150 mg
—about 300 mg) of the IL-17 binding molecule to the patient at start of relapse.

Disclosed herein are IL-17 binding molecules for use in treating psoriasis, characterized
in that the IL-17 binding molecule: a) is to be administered during an induction regimen, wherein
the induction regimen comprises a loading regimen, wherein the loading regimen comprises
administering five doses of about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg) of
the IL-17 binding molecule, each of the five doses being delivered weekly, beginning on week
zero; and b) thereafter, is to be administered during a maintenance regimen.

In some embodiments, the loading regimen comprises administering five doses of about
150 mg or about 300 mg of the IL-17 binding molecule. In some embodiments, the five doses of
about 150 mg are administered to the patient if the patient weighs less than 90 kg and wherein

the five doses of about 300 mg are administered to the patient if the patient weighs more than or
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equal to 90 kg. In some embodiments, the induction regimen further comprises administering
the patient about 75 mg - about 300 mg of the IL-17 binding molecule during week eight.

In some embodiments, the maintenance regimen comprises treating the patient with about
75 mg - about 300 mg of the IL-17 binding molecule monthly, every two months or every three
months. In some embodiments, the maintenance regimen comprises treating the patient with at
least one dose of about 75 mg - about 300 mg of the IL-17 binding molecule at start of relapse.
In some embodiments, the maintenance regimen further comprises treating the patient with at
least one dose of about 75 mg - about 300 mg of a the IL-17 binding molecule at each additional
start of relapse.

Disclosed herein are IL.-17 binding molecules for use in treating psoriasis, characterized
in that the IL-17 binding molecule is: a) to be administered to a patient in need thereof as five
doses of about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg), each of the five doses
being delivered weekly, beginning on week zero; b) thereafter to be administered to the patient
during week eight in an amount of about 75 mg - about 300 mg (e.g., about 150 mg — about 300
mg); c) thereafter to be administered to the patient as at least one dose of about 75 mg - about
300 mg (e.g., about 150 mg — about 300 mg) at start of relapse; and d) thereafter to be
administered to the patient at start of each additional relapse as at least one dose of about 75 mg -
about 300 mg (e.g., about 150 mg — about 300 mg).

Disclosed herein are IL-17 binding molecules for use in treating psoriasis, characterized
in that the IL-17 binding molecule is:

a) to be administered to a patient in need thereof during an induction regimen comprising;
1. the IL-17 binding molecule is to be administered to the patient at a dose of about 75 mg - about
300 mg (e.g., about 150 mg — about 300 mg) weekly for five weeks, wherein the first dose of the
IL-17 binding molecule is to be administered during week zero; and 1i. thereafter the IL-17
binding molecule is to be administered to the patient at a dose of about 75 mg - about 300 mg
(e.g., about 150 mg — about 300 mg) during week eight; and

b) to be administered to the patient during a maintenance regimen comprising; 1. the IL-
17 binding molecule is to be administered to the patient at a dose of about 75 mg - about 300 mg
(e.g., about 150 mg — about 300 mg) each month, every two months or every three months; or ii.

the IL-17 binding molecule is to be administered to the patient as at least one dose of about 75
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mg - about 300 mg (e.g., about 150 mg — about 300 mg) of the IL-17 binding molecule at start of
relapse.

Disclosed herein are uses of IL-17 binding molecules for the manufacture of a
medicament for treating psoriasis, characterized in that the IL-17 binding molecule is to be
administered to a patient at start of relapse from a prior treatment with the IL-17 binding
molecule.

Disclosed herein are IL-17 binding molecules for use in treating psoriasis in a patient,
wherein said patient is to be identified at start of relapse from a prior treatment with the IL-17
binding molecule and wherein said patient is to be administered at least one dose of the IL-17
binding molecule.

Disclosed herein are pharmaceutical compositions for treating psoriasis, comprising as an
active ingredient and the IL-17 binding molecule, wherein the IL-17 binding molecule is to be
administered to a patient at start of relapse from a prior treatment with the IL-17 binding
molecule.

Disclosed herein are methods of treating psoriasis, comprising: a) administering a patient
in need thereof five weekly doses of about 75 mg - about 300 mg (e.g., about 150 mg — about
300 mg) of an IL-17 binding molecule; and b) thereafter administering: 1) about 75 mg - about
300 mg (e.g., about 150 mg — about 300 mg) of the IL-17 binding molecule to the patient
monthly or 11) one dose of about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg) of
the IL-17 binding molecule to the patient about one month following step a) and thereafter
administering at least one dose of about 75 mg - about 300 mg (e.g., about 150 mg — about 300
mg) of the IL-17 binding molecule to the patient at start of relapse.

Disclosed herein are therapeutic regimens for treating psoriasis, comprising: a)
administering a patient in need thereof five weekly doses of about 75 mg - about 300 mg (e.g.,
about 150 mg — about 300 mg) of an IL.-17 binding molecule; and b) thereafter administering: 1)
about 75 mg - about 300 mg (e.g., about 150 mg — about 300 mg) of the IL.-17 binding molecule
to the patient monthly or 1) one dose of about 75 mg - about 300 mg (e.g., about 150 mg — about
300 mg) of the IL-17 binding molecule to the patient about one month following step a) and
thereafter administering at least one dose of about 75 mg - about 300 mg (e.g., about 150 mg —

about 300 mg) of the IL-17 binding molecule to the patient at start of relapse.
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Disclosed herein are methods of treating psoriasis, comprising: a) administering an IL-17
binding molecule to a patient in need thereof during an induction regimen, wherein the induction
regimen comprises a loading regimen that provides a mean maximum plasma concentration
(Cinax) of the IL-17 binding molecule of about 52 pg/ml - about 104 pug/ml; and b) thereafter
administering the IL-17 binding molecule to the patient during a maintenance regimen that
provides an average steady-state trough level of the IL-17 binding molecule between about 5
pg/ml - about 70 pg/ml.

Disclosed herein are IL-17 binding molecules for use in treating psoriasis, characterized
in that the IL-17 binding molecule: a) is to be administered to the patient during an induction
regimen, wherein the induction regimen comprises a loading regimen that provides a mean
maximum plasma concentration (C ) of the IL-17 binding molecule of about 52 pg/ml - about
104 pg/ml; and b) thereafter, is to be administered to the patient during a maintenance regimen
that provides an average steady-state trough level of the IL-17 binding molecule between about 5
pg/ml - about 70 pg/ml.

In some embodiments, the loading regimen provides a Cyx of the IL-17 binding
molecule of about 52 pg/ml at about day 32. In some embodiments, the maintenance regimen
provides an average steady-state trough level of the IL-17 binding molecule of about 5 png/ml —
about 33 pg/ml. In some embodiments, the maintenance provides an average steady-state trough
level of the IL-17 binding molecule of about 16 pg/ml. In some embodiments, the loading
regimen provides a Cp,, of the IL-17 binding molecule of about 104 ug/ml at about day 32. In
some embodiments, the maintenance regimen provides an average steady-state trough level of
the IL-17 binding molecule of about 11 pg/ml—about 70 pg/ml. In some embodiments, the
maintenance regimen provides an average steady-state trough level of the IL-17 binding
molecule of about 33 pg/ml. In some embodiments, the induction regimen is twelve weeks. In
some embodiments, the maintenance regimen employs monthly dosing of the IL-17 binding
molecule.

Disclosed herein are methods of treating psoriasis, comprising : a) administering an 1L-17
binding molecule to a patient in need thereof during an induction regimen, wherein the induction
regimen comprises a loading regimen that provides a mean trough level one month after the

fourth dose of about 29.2 pg/ml; and b) thereafter administering the IL-17 binding molecule to
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the patient during a maintenance regimen that provides an average steady-state trough level of
the IL-17 binding molecule of about 15 pg/ml.

Disclosed herein are IL-17 binding molecules for use in treating psoriasis, characterized
in that the IL-17 binding molecule: a) is to be administered to the patient during an induction
regimen, wherein the induction regimen comprises a loading regimen that provides a mean
trough level one month after the fourth dose of about 29.2 pg/ml; and b) thereafter, is to be
administered to the patient during a maintenance regimen that provides an average steady-state

trough level of the IL-17 binding molecule of about 15 pg/ml.

Combination Therapies for the Treatment of Psoriasis

In practicing the methods of treatment, regimens, or uses of the present disclosure, a
therapeutically effective amount of an IL-17 antagonist, e.g., an IL-17 binding molecule (e.g., an
IL-17 antibody, such as secukinumab) or and IL-17 receptor binding molecule, is administered to
a subject, e.g., a mammal (e.g., a human). An IL-17 antagonist, e.g., an IL-17 binding molecule
(e.g., an IL-17 antibody, such as secukinumab) or and IL-17 receptor binding molecule may be
administered in accordance with the method of the disclosure either alone or in combination with
other therapies, such as, e.g., in combination with additional agents and therapies for psoriasis.
When coadministered with one or more additional agents, an IL-17 antagonist, e.g., an IL-17
binding molecule (e.g., an IL-17 antibody, such as secukinumab) or and IL-17 receptor binding
molecule may be administered either simultaneously with the other agent, or sequentially. If
administered sequentially, the attending physician will decide on the appropriate sequence of
administering the IL-17 antagonist, e.g., an IL-17 binding molecule (e.g., an IL-17 antibody,
such as secukinumab) or and IL-17 receptor binding molecule in combination with other agents.

Various therapies may be benefically combined with the disclosed IL-17 antagonists, e.g.,
IL-17 binding molecules (e.g., an IL-17 antibody, such as secukinumab) and IL-17 receptor
binding molecules, during treatment of psoriasis. Such therapies include topicals (over the
counter, non-steroidal compounds and steroidal compound), phototherapy and systemic
treatment (e.g., with biologis or chemical entities). Non-limiting examples of topical agents for
use with the disclosed IL-17 antagonists, e.g., IL.-17 binding molecules (e.g., an IL-17 antibody,

such as secukinumab) and IL-17 receptor binding molecules, include salicylic acid, coal tar,

Dovonex® (calcipotriene), Taclonex® (calcipotriene and betamethasone dipropionate),
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Tazorec® (tazarotene), pimecrolimus, tacrolimus, Vectical® (calcitriol), Zithranol-RR®

(anthralin) and topical steroids (e.g., corticosteroids). Examples of phototherapy for use with the
disclosed IL-17 antagonists, e.g., IL-17 binding molecules (e.g., an IL-17 antibody, such as
secukinumab) and IL-17 receptor binding molecules, includes treatment with psoralen + UVA or
treatment with UVB (with or without tar). Examples of agents used in systemic treatment for
use with the disclosed IL-17 antagonists, e.g., IL-17 binding molecules (e.g., an IL-17 antibody,

such as secukinumab) and IL-17 receptor binding molecules, include retionoids such as Acitretin

(Soriatane ®), cyclosporine, methotrexate, Hydrea® (hydroxyurea), isotretinoin, mycophenolate

mofetil, mycophenolic acid, sulfasalazine, 6-thioguanine, fumarates (e.g, dimethylfumarate and

fumaric acid esters), azathioprine, corticosteroids, leflunomide, tacrolimus, T-cell blockers (such

as Amevive® (alefacept) and Raptiva® (efalizumab), tumor necrosis factor-alpha (TNF-alpha)
blockers (such as Enbrel® (etanercept), Humira® (adalimumab), Remicade® (infliximab) and

Simponi® (golimumab)) and interleukin 12/23 blockers (such as Stelara® (ustekinumab),

tasocitinib, Efalizumab, and briakinumab.

Additional agents for use in combination with the disclosed IL.-17 antagonists, e.g., [L-17
binding molecules (e.g., an IL-17 antibody, such as secukinumab) and IL-17 receptor binding
molecules, during treatment of psoriasis include apremilast, mometasome, voclosporin,
Ketokonazol, Neuroskin Forte, recombinant human interleukin-10, voclosporin, VX-765, MED-
1545, fluphenazine decanoate, acetomuinophn, bimosiamose cream, doxycycline, vancomycin,
AbGnl168, Vitamin D3, RO5310074, fludarabine Calcipotriol and hydrocortisone (LEO 80190),
LE8018S5 (Taclonex® Scalp topical suspension/Xamiol® gel), Focetria (Monovalent MF59-
Adjuvanted vaccine, tgAAC94 gene therapy vector, Apremilast, Capsaicin, Psirelax, ABT-874
(anti IL-12), IDEC-114, MEDI-522, INCBO018424 phosphate cream, LE29102, BMS 587101,
CD 2027, CRx-191, 8-methoxypsoralen or 5- methoxypsoralen, Bicillin L-A, LY2525623,
INCB018424, LY2439821, CEP-701, CC-10004, certolizumab (CZP), GW786034 (pazopanib),
doxycycline Curcuminoids C3 Complex, NYC 0462, RG3421, hOKT3gammal(Ala-Ala),
BTO061, teplizumab, Chondroitin sulphate, CNTO 1275, monoclonal antibody to IL-12p40 and
IL-23 p40 subunits, BMS-582949, MK0873, MEDI-507, M518101, ABT-874, AMG 827,
AN2728, AMG 714, AMG 139, PTH (1-34), U0267 Foam, CNTO 1275, QRX-101, CNTO 1959,
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LEO 22811, Imiquimod, CTLAA4Ig, Alga Dunaliella Bardawil, AS101 Cream, pioglitazone,
pimecrolimus, ranibizumab, Zidovudine CDP870 (Certolizumab pegol), Onercept (r-hTBP-1),
ACT-128800, 4,4-dimethyl-benziso-2H-selenazine, CRx-191, CRx-197, doxercalciferol, LEO
19123 Cream (calcipotriol plus LEO 80122), LAS 41004, WBI-1001, tacrolimus, RADOO1,
rapamycin, rosiglitazone, pioglitazone, ABT-874, Aminopterin, AN2728, CD2027, ACT-128800,
mometasone furoate, CT 327, clobetasol + LCD, BTT1023, E6201, topical vitamin B12,
INCBO018424 Phosphate Cream, Xamiol gel, IP10.C8, BFH772, LEO 22811, Fluphenazine,
MM-093, Clobex, SCH 527123, CF101, SRT2104, BIRT2584, CC10004, Tetrathiomolybdate,
CP-690,550, U0267, ASPO15K, VB-201, Acitretin (also called U0279), RWJ-445380, Psoralait,
Clobetasol propionate, botulinum toxin type A, alefacept, erlotinib, BCT194, Ultravate Ointment,
Roflumilast, CNTO 1275, halobetasol, CTAO18 cream, ILV-094, COL-121, MEDI-507,
AEBO071. Additional agents for use in combination with secukinumab during treatment of
psoriasis include IL-6 antagonists, CD20 antagonistis, CTLA4 antagnonists, IL-17 antagonists,
1L-8 antagnoists, IL-21 antagonistis, IL-22 antagonist, VGEF antagnosits, CXCL antagonists,
MMP antagonists, defensin antagonists, [L-1beta antagonists, and IL-23 antagonists (e.g.,
receptor decoys, antagonistic antibodies, etc.). A skilled artisan will be able to discern the
appropriate dosages of the above agents for co-delivery with the disclosed IL-17 antagonists, e.g.,
IL-17 binding molecules (e.g., an IL-17 antibody, such as secukinumab) and IL-17 receptor

binding molecules.

Kits for the Treatment of Psoriasis

Provided herein are kits useful for providing IL-17 antagonists, e.g., IL.-17 binding
molecules (e.g., an IL-17 antibody, such as secukinumab) and IL-17 receptor binding molecules,
for the treatment of psoriasis. Such kits may comprise an IL-17 antagonist (e.g., in liquid or
lyophilized form) or a pharmaceutical composition comprising the IL-17 antagonist.
Additionally, such kits may comprise means for administering the IL-17 binding molecule (e.g.,
a syringe or a prefilled pen) and instructions for use. These kits may contain additional
therapeutic agents (described supra) for treating psoriais, e.g., for delivery in combination with
the enclosed IL-17 antagonists, e.g., secukinumab.

Accordingly, disclosed herein are kits comprising: a) a pharmaceutical composition

comprising a therapeutically effective amount of an IL-17 binding molecule; b) means for
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administering the IL-17 antagonist (e.g., IL-17 binding molecule or IL-17 receptor binding
molecule) to a patient having psoriasis; and c) instructions providing: 1) administering the IL-17
antagonist (e.g., [IL-17 binding molecule or IL-17 receptor binding molecule) to the patient
during an induction regimen comprising: a. administering about 75 mg - about 300 mg of the IL-
17 antagonist (e.g., IL-17 binding molecule or IL-17 receptor binding molecule)to the patient
weekly for five weeks, wherein the first dose of the IL-17 binding molecule is administered
during week zero; and b. thereafter administering about 75 mg - about 300 mg of the IL-17
antagonist (e.g., [IL-17 binding molecule or IL-17 receptor binding molecule) to the patient
during week eight; and 11) administering the IL-17 antagonist (e.g., IL-17 binding molecule or
IL-17 receptor binding molecule)to the patient during a maintenance regimen comprising: a.
administering about 75 mg - about 300 mg of the IL-17 antagonist (e.g., IL-17 binding molecule
or IL-17 receptor binding molecule)to the patient each month, every two months or every three
months; or b. administering at least one dose of about 75 mg - about 300 mg of the IL-17
antagonist (e.g., IL-17 binding molecule or IL-17 receptor binding molecule) to the patient at

start of relapse.

General

In some embodiments of the disclosed methods, regimens, kits, uses, or pharmaceutical
compositions, the IL-17 antagonist (e.g., IL-17 binding molecule or IL-17 receptor binding
molecule) is selected from the group consisting of:

a) secukinumab;

b) an IL-17 antibody that binds to an epitope of IL-17 comprising Leu74, Tyr85, His86,
Met87, Asn88, Vall24, Thr125, Prol26, Ile127, Val128, His129;

¢) an IL-17 antibody that binds to an epitope of IL-17 comprising Tyr43, Tyrd4, Argd6,
Ala79, Asp80;

d) an IL-17 antibody that binds to an epitope of an IL-17 homodimer having two mature
IL-17 protein chains, said epitope comprising Leu74, Tyr85, His86, Met87, Asn88, Val124,
Thr125, Prol126, Ile127, Val128, His129 on one chain and Tyr43, Tyrd4, Arg46, Ala79, Asp80
on the other chain;

e) an IL-17 antibody that binds to an epitope of an IL.-17 homodimer having two mature

IL-17 protein chains, said epitope comprising Leu74, Tyr85, His86, Met87, Asn88, Vall24,
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Thr125, Prol126, Ile127, Val128, His129 on one chain and Tyr43, Tyrd44, Arg46, Ala79, Asp80
on the other chain, wherein the IL-17 binding molecule has a Kp of about 100-200 pM, and
wherein the IL-17 binding molecule has an in vivo half-life of about 4 weeks; and

f) an IL-17 antibody that comprises an antibody selected from the group consisting of:

1) an immunoglobulin heavy chain variable domain (Vy) comprising the amino
acid sequence set forth as SEQ ID NO:8;

11) an immunoglobulin light chain variable domain (Vi) comprising the amino
acid sequence set forth as SEQ ID NO:10;

1i1) an immunoglobulin Vi domain comprising the amino acid sequence set forth
as SEQ ID NO:8 and an immunoglobulin Vi, domain comprising the amino acid sequence
set forth as SEQ ID NO:10;

1v) an immunoglobulin Vg domain comprising the hypervariable regions set forth
as SEQ ID NO:1, SEQ ID NO:2, and SEQ ID NO:3;

v) an immunoglobulin Vi, domain comprising the hypervariable regions set forth
as SEQ ID NO:4, SEQ ID NO:5 and SEQ ID NO:6;

vi) an immunoglobulin Vg domain comprising the hypervariable regions set forth
as SEQ ID NO:11, SEQ ID NO:12 and SEQ ID NO:13;

vii) an immunoglobulin Vg domain comprising the hypervariable regions set

forth as SEQ ID NO:1, SEQ ID NO:2, and SEQ ID NO:3 and an immunoglobulin V,

domain comprising the hypervariable regions set forth as SEQ ID NO:4, SEQ ID NO:5

and SEQ ID NO:6; and

viil) an immunoglobulin Vg domain comprising the hypervariable regions set forth as
SEQ ID NO:11, SEQ ID NO:12 and SEQ ID NO:13 and an immunoglobulin Vi domain
comprising the hypervariable regions set forth as SEQ ID NO:4, SEQ ID NO:5 and SEQ ID
NO:6.

In the above mentioned methods, therapeutic regimens, uses, pharmaceutical
compositions, combinations, combination theapies, and kits, a preferred embodiment employs a
human IL-17 antibody, e.g., a human IL-17 antibody (e.g., a human monoclonal antibody), most
preferably secukinumab.

In some embodiments of the disclosed methods, regimens, kits, IL.-17 binding molecules,

uses and pharmaceutical compositions, the the IL-17 antagonist (e.g., IL-17 binding molecule or
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IL-17 receptor binding molecule) is self-administered by the patient.

In some of the above mentioned methods, therapeutic regimens, uses, pharmaceutical
compositions, combinations, combination theapies, and kits, the patient to be treated with
secukinumab is a naive patient (i.e., has not been previously treated for psoriasis). In other
embodiments, the patient to be treated with secukinumab has been previously treated with a
systemic agent for psoriasis, e.g., with an agent selected from the group consisting of
methotrexate, cyclosporine, fumaric acid esters, acitretin, alefacept, adalimumab, efalizumab,
etanercept, infliximab, golimumab or ustekinumab. In preferred embodiments, the systemic
agent is methotrexate.

In some embodiments, the disclosed treatment regimens are used in patients having
moderate to severe chronic plaque psoriasis who are candidates for systemic therapy or
phototherapy. In some embodiments, the disclosed treatment regimens are used in patients
having moderate to severe chronic plaque psoriasis who are candidates for systemic therapy or
phototherapy, and when other systemic therapies are medically less appropriate. In some
embodiments, the disclosed treatment regimens are used in patients having moderate to severe
chronic plaque psoriasis who are candidates for systemic therapy, and when other systemic
therapies are medically less appropriate. In some embodiments, the patient may be an anti-TNF
alpha psoriasis treatment non-responsder, partial responder (e.g, an inadequate responder),
relapser or rebounder.

In some of the above mentioned methods, therapeutic regimens, uses, pharmaceutical
compositions, combinations, combination theapies, and kits, start of relapse 1s defined as: a) the
loss of at least 20% (1/5) of the maximum PASI response achieved at any time before the visit at
which the assessment of start or relapse is made; and b) loss of PASI7S.

In some of the above mentioned methods, therapeutic regimens, uses, pharmaceutical
compositions, combinations, combination theapies, and kits, the patient suffers from psoriasis of
the palms and / or soles, face psoriasis, scalp psoriasis, genital psoriasis, inverse psoriasis, or nail

psoriasis. In further embodiments, the psoriasis is chronic plaque-type psoriasis.

EXAMPLES

Example 1 - Proof of Concept using secukinumab to treat Psoriasis
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In a completed proof of concept (PoC) study (CAIN457A2102), the effects of
secukinumab administered at 3 mg/kg as a single intravenous infusion were compared with that
of placebo in thirty-six patients with active chronic plaque type psoriasis. The study
demonstrated efficacy at the 4-week endpoint and continuous efficacy at 12 weeks based on

Psoriasis Area an Severity Index (PASI) and Investigator Global Assesment (IGA) endpoints.

In a follow up (CAIN457A2212) study, three secukinumab 1.v. regimens were tested in
patients with active chronic plaque-type psoriasis: 1x 3mg/kg (administered on day 1), 1x
10mg/kg (administered on day 1), and 3 x 10mg/kg(administered on days 1, 15, and 29). The 3
mg/kg 1.v. arm confirmed the efficacy seen in PoC (40% of patients achieving PASI7S after 12
wks). The 10 mg/kg 1.v. arms displayed much improved efficacy compared to 3 mg/kg i.v.
treatment arm, with 73% (10 mg/kg) - 87% (3x10 mg/kg) patients achieve PASI75 at week 12.
Moreover, the onset of action of secukinumab was very fast (about 2 weeks). Notably, as shown
in Figure 1, no rebound is observed in secukinumab-treated patients within 8 weeks after dosing.
This is in contrast to various other psoriasis treatments, which have been shown to induce
rebound in patients, e.g., some TNF alpha antagonists and cyclosporin. This lack of rebound
suggests the feasibility of intermittent psoriasis treatment, e.g., treatment at SoR, with

secukinumab.
Example 2 - Study CAIN457A2211

Example 2.1 - Protocol
Primary objectives

To evaluate the efficacy of three induction regimens of secukinumab administered
subcutaneously in patients with moderate to severe chronic plaque-type psoriasis with respect to
PASI 75 achievement after 12 weeks of treatment, compared to placebo.
Study design

This multicenter study uses a parallel-group, randomized, double-blind design. A
graphical illustration of the study is shown in Figure 2. The study consists of 4 periods: the
screening period, the induction period, the maintenance period and the follow-up period. The
screening period of 4 weeks will be used to assess eligibility and to taper patients off disallowed
medications. At the baseline visit, eligible patients will be randomized to one of the induction

treatment arms. Randomization will be stratified according to body weight (= 90 kg or <90 kg).
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Patients will be randomized as follows:

Induction period

Patients will be assigned to one of the following four induction treatment arms in a ratio
of 1:2:2:1 respectively:
« Induction with single injection — “Single”: secukinumab 150 mg s.c. administered at week 1
* Induction with monthly injections — “Monthly”: secukinumab 150 mg s.c. administered at
weeks 1, 5,9
* Early loading induction — “Early”: secukinumab 150 mg s.c. administered at weeks 1, 2, 3, 5
* Placebo — “Placebo”: Placebo administered at weeks 1, 2, 3, 5,9
In each of the active treatment arms, placebo injections will be administered to maintain the
blind in the study.

Maintenance period

At week 13, patients will be classified as responders (achieving at least PASI 75), partial
responders (achieving PASI 50, but not PASI 75) or non-responders (not achieving PASI 50).
Responders at week 13 will be further randomized to one of the following maintenance
treatment arms 1n a ratio of 1:1:

« Fixed-time interval regimen — “FI”: secukinumab 150 mg s.c. administered at week 13
and at week 25 and placebo at regular scheduled visit at which a start of relapse 1s

observed.
* Treatment at start of relapse regimen — “SR”: Placebo administered at week 13 and

possibly at week 25 if no start of relapse observed, and secukinumab 150 mg s.c.

administered at regular scheduled visit at which a start of relapse is observed.

Responders on placebo regimen will remain on the placebo arm and will receive placebo at
week 13 and at week 25 and placebo at regular scheduled visit at which a start of relapse is
observed.

Open label phase

-62 -



WO 2012/045848 PCT/EP2011/067522

Non responders and partial responders at week 13 and patients who experience 2
consecutive relapses at scheduled visits from week 13 onwards will be eligible to enter the open
label phase — “OL”: secukinumab 150 mg s.c.administered every 4 weeks. The last study drug
administration for all patients remaining in the study will potentially be at week 33. All
randomized patients will enter the treatment-free follow-up period 4 weeks after the last study
drug administration to monitor safety and will be monitored for 12 weeks (Visits 13, 14 and 15).
The assessment to address the primary objective will be performed at the end of the induction

period (week 13).

Psoriasis Area and Severity Index: PASI
A PASI score will be derived at scheduled visits. In the PASI scoring system, the head,
trunk, upper limbs and lower limbs are assessed separately for erythema, thickening (plaque

elevation, induration), and scaling (desquamation) (see Table 1).
Example 2.2 - Results for CAIN457A2211

Interim Analysis Results (12 weeks):
PASI Response

Data available from the interim analysis performed at week 12 shows a PASI75 of 12%
in the “Single” arm, 43% in the “Monthly” arm and 55% in the “Early” arm compared to 5% in
the placebo arm (Table 5 and Figure 3). Both “Monthly” and “Early” arms showed statistical

significance compared to placebo (p<0.001). The “Early” arm (4 x 150 mg secukinumab s.c.

within the first five weeks) showed the highest efficacy, which was better than 3 mg/kg IV
(PoC), but lower than 10 mg/kg IV (CAIN457A2212).

reatment Group PASI7S [PASIS0

secukinumab 150 mg x 1
(“Single”; N = 66)

P88 % [12.1% 4.5 %

secukinumab 150 mg x 3
(“Monthly”; N = 138)

60.9% H2.8% 18.1 %

secukinumab 150 mg x 4
(“Early”; N = 133)

76.5% P45 % 31.8 %

-63 -



WO 2012/045848 PCT/EP2011/067522

IPlacebo (N=67) 136% HB.5% 1.5 %

Table 5: PASI achievement after 12 weeks of treatment with secukinumab compared to placebo in both “Monthly”
and “Early” arms (p <0.001) in study CAIN457A2211.

In study CAIN457A2211, response rates did not meaningfully improve after Week 8 in
the “Early” arm (which did not include dosing at Week 8), whereas the response rate clearly
improved after Week 8 in the “Monthly” arm (which did include dosing at Week 8) (Figure 3).
Moreover, 8 patients in the “Early” arm who had already achieved a PASI 75 response at Week 8
had lost the PASI 75 by Week 12. This data supports monthly dosing after weekly loading.

A body-weight- response relationship was also shown in study CAIN457A2211; 60.9%
of patients with a body weight of <90kg showed a PASI 75 response after twelve weeks of
treatment, whereas only 47.6% achieved this response in the group of patients weighing >90 kg
(Table 6). The response rate for achievement of an Investigator’s Global Assessment (IGA)
score or O or 1 was also statistically signifcantly better for the “Monthly” (22.6%) and “Early”
(37.9%) arms, when compared to placebo (3.0%; p <0.001). The short term safety profile of
secukinumab in this study was comparable to placebo without a dose effect seen and a similar
percentage (~ 60 — 70%) of adverse events across all dose arms and placebo. This included
infectious events which were 21%, 39%, 33% in the “single”, “monthly” and “early” cohorts
respectively compared to 37% in the placebo cohort. Percentage of serious adverse events
(SAEs) were 5%, 2%, 5% in the “single”, “monthly” and “early” cohorts respectively compared
to 3% in the placebo cohort.

l - Tt G
Treatment Group ~ [<9%0kg  Luk h |

secukinumab 150 mg x1

20.6 % (7/34) 3.1 % (1/32) 121 %
(“Single”; N = 66)
secukinumab 150 mg x3

53.6 % (37 / 69) 31.9 % (22/69) 2.8 %
(“Monthly”; N = 138)
secukinumab 150 mg x4

60.9 % (42/69)  P7.6 % (30/63) 54.5 %
(“Early”; N = 133)
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lacebo
(N =67)

5.9 % (2/34) 3.1 % (1/32) 4.5 %

Table 6: PASI achievement analyzed by weight after 12 weeks of treatment with secukinumab compared to placebo.

IGA Response

In addition to the PASI response, the primary endpoint analysis was performed on the
Investigator’s Global Assessment (IGA) achievement. A scale from O (clear) to 5 (very severe)
was used. A patient was regarded as an IGA responder if an IGA of O (clear) or 1 (almost clear)
was reached; an inclusion criterion was a baseline IGA of >3. After twelve weeks of treatment,
an IGA response was achieved by 4.5% of the patients in the “Single” arm, 22.6% of the patients
in the “Monthly” arm, and 37.9% in the “Early” arm; only 3.0% of patients in the placebo arm
achieved an IGA 0/1 response.

Just as for the PASI response over time, it was shown that the number of IGA responders
increased after administration of secukinumab after eight weeks in the “Monthly” arm, but only
slightly so in the “Early” arm, in which no secukinumab was given after eight weeks.
Furthermore, a body weight-IGA response relationship was also shown for the “Single” and the
“Monthly” regimen, but not for the “Early” regimen. In the “Single” arm, the IGA response rate
after twelve weeks of treatment was 8.8% in the weight group of <90 kg, but 0.0% in the weight
group >90 kg. Similarly, in the “Monthly” arm, the response rates were 35.3% and 10.1%. In the
“Early” arm, the response rates were very similar between body weight groups, with 39.1% (<90

kg) and 36.5% (>90 kg).
Interim Analysis Results (28 weeks):

An interim analysis (IA) was performed 16 weeks after 103 patients had reached a PASI
75 response after twelve weeks of treatment. In this IA, the key secondary objective of
comparing the two maintenance regimens (“fixed interval” and “treatment at start of relapse”)

was assessed by an internal Data Monitoring Committee (DMC).

Baseline demographics
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Compared to the demographics at randomization, the population in this interim analysis
consisted of patients with a lower mean body weight (85.1 kg compared to 93.1 kg at
randomization). Otherwise, the demographics were comparable. The difference in mean body
weight was expected, as only responders entered the double blind maintenance period, and a
lower body weight is associated with a higher probability of showing a response after treatment

with secukinumab.
PASI Response

In the “fixed interval” treatment arm (51 patients; maintenance treatment with 150 mg of
secukinumab s.c. twelve and twenty-four weeks after randomization), 94.1% of patients showed
a PASI 75 response (loss of 5.9% response) four weeks into maintenance, 80.4% after eight
weeks (loss of 19.6%), and 66.7% twelve weeks into the maintenance period (loss of 33.3%)
(Figure 4A and 4B). At the Week 25 visit, patients were re-treated with secukinumab, and four
weeks later, the percentage of patients with a PASI 75 response slightly increased to 68.6%.

In addition, the fixed interval of four weeks was tested in the open label part of study
CAIN457A2211. By definition, the patients who entered this part of the study did not have a
PASI 75 response at Week 12. When treated with secukinumab 150 mg open label every four
weeks, a significant percentage of patients converted to responder status within eight to twelve
weeks (Table 7). To support the rationale of a maintenance interval of four weeks, it should be
noted that once a certain level of PASI 75 response rate is achieved (“Single” and “Monthly”:
Week 20; “Early” and Placebo: Week 24), this percentage is kept at the same level or is slightly
improved with this regimen. The safety analysis of the patients in the open label arm of study
CAIN457A2211, during which patients were treated with 150 mg of secukinumab every four
weeks, reveals no clinically meaningful difference between the open label arm and the other
treatment regimens (i.e. fixed interval = treatment every 12 weeks, and re-treatment at start of
relapse). This supports the assumption that treatment with secukinumab in maintenance every

four weeks promises to show an acceptable safety profile.
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Week Induction treatment up to Week 12

Single | Monthly | Early Placebo
m=54) | m=78) | m=57) (n=58)

12 0.0% 0.0% 0.0% 0.0%

16 14.8% 19.2% 19.3% 15.5%

20 35.2% 26.9% 19.3% 39.7%

24 40.7% 28.2% 31.6% 55.2%

28 42.6% 29.5% 29.8% 60.3%

Table 7: Observed PASI 75 response rates of patients in the open label arm of study CAIN457A2211 receiving 150
mg s.c. every 4 weeks after 12 weeks. Shown in the table are the patients that provided data up to Week 28 in the
open label arm for the interim analysis of study CAIN457A2211.

In addition, the time until patients suffered from a “start of relapse” (in the
CAIN457A2211 study: this was defined as loss of at least 33% of the PASI gain achieved
before, where PASI gain was PASI score at randomization minus the lowest PASI ever achieved
during the study) was assessed. In the “start of relapse” arm (in which patients were only
retreated if they suffered from a “start of relapse™), the first “start of relapse” observations were
made thirteen weeks after last study drug administration (6.0% of patients). At sixteen weeks
after last study drug administration, only 28.5% of patients experienced a “start of relapse”,

41.4% at Week 20, and 55.6% at Week 24 (Figure 4A, dashed line).
IGA Response

At the beginning of the maintenance period (i.e., twelve weeks after start of study drug),
64.7% of patients in the “fixed interval” arm showed an IGA 0 (“clear”) or 1 (“almost clear”)
response. Four weeks into maintenance, this response was shown by 70.6% of patients, and at
eight weeks by 60.8% of the patients. Twelve weeks into the maintenance period, before the
patients were retreated for the first time in maintenance, 52.9% of patients had an IGA 0/1

response, and this level was kept four weeks later (51.0%).
Discussion and Analysis

An internal Primary Endpoint Analysis (PEA) was performed after all patients had
reached twelve weeks of treatment. The results confirmed that secukinumab is efficacious in the
studied indication, meeting the primary endpoint of showing the effect of secukinumab with
regard to PASI 75 achievement after twelve weeks of treatment, compared to placebo, in the

“Monthly” and “Early” arms.
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An Interim Analysis was performed on 103 patients that were responders after twelve
weeks of treatment. The key secondary endpoint of comparing the two maintenance regimens
(“fixed interval” and “treatment at start of relapse™) was assessed by an internal Data Monitoring
Committee (DMC). Considering that the treatment goal during maintenance in a “fixed interval”
regimen is to keep patients in a status of PASI 75 response, the interim analysis showed that the
revised fixed treatment interval should be four weeks. This regimen is used in all phase III

studies analyzing fixed dosing.

The interpretation of the maintenance information from study CAIN457A2211 showed
that to keep most patients in a PASI 75 response, a fixed treatment interval of four weeks is
required (Figure 4). However, 66.7% of patients kept their PASI 75 response until 12 weeks
after last administration of secukinumab, and therefore might not necessarily need re-treatment
earlier than at this time point (Figure 4A and B). The analysis of the re-treatment at start of
relapse approach shows that some patients might be successfully re-treatmed at longer intervals.
Figure 5 presents the number of subjects with start of relapse over time, and shows that even
after about 6 months following last secukinumab administration, a significant percentage of
patients maintain a meaningful clinical response. These data imply that an individualized
maintenance treatment approach could be useful for the treatment of psoriasis with secukinumab.
While not all patients would be eligible for such an approach (i.e., because of their individual
response / relapse behavior, because of the need for close monitoring of symptoms, or because of
the need to reach the physician on short notice), and might therefore prefer a fixed interval
treatment regimen, some patients are expected to benefit from individualized therapy. Patients
with a need for less frequent injections than every four weeks would be exposed to less drug

compared to a regimen with fixed intervals, which is regarded as a safety benefit.

The analysis of the maintenance period of study CAIN457A2211, while showing the
feasibility and potential benefit of the individualized treatment approach, also shows that the
rules for “re-treatment at start of relapse” can be refined to achieve greater disease control.
Therefore both the starting as well as the stopping rule for re-treatment at start of relapse has
been modified for phase III in order to maximize and maintain ideal disease control: start of
relapse in phase 111 is defined as a loss of 20% of the previous PASI gain (as opposed to 33% in

phase II) and a loss of PASI 75 response. In addition, once re-treatment at start of relapse has
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been initiated, it will be continued with a single administration of secukinumab every four weeks

until a PASI75 response has been reached again.

Example 3 - Study A2220

Example 3.1 — Protocol

Primary objective

To assess the efficacy of three different doses of secukinumab s.c. administered monthly
(25 mg, 75 mg and 150 mg) or as a single administration (25 mg) in patients with moderate to
severe chronic plaque-type psoriasis with respect to PASI 75 achievement 12 weeks after start of

treatment, compared to placebo.
Study design

This 1s a multicenter, randomized, double-blind, placebo-controlled, parallel-group trial
in 120 patients with moderate to severe chronic plaque-type psoriasis. It is expected that patients

will be enrolled at around 25 study sites, whereas a site should recruit no less than 5 patients.

The study consists of 3 periods: screening, treatment and follow up. A graphical

representation of the study design is shown in Figure 6.

The screening period of up to 4 weeks will be used to assess eligibility of the patients and
taper patients off disallowed medications. The eligible patients will be randomized into one of
five treatment groups, and will receive the study medication monthly three times (weeks 1, 5,
and 9). Either placebo or one of three different doses as two different regimens of secukinumab
will be administered to the patients of each treatment group with a randomization ratio of
1:1:1:1:1. Randomization will be stratified according to body weight (<90 kg or >90 kg). During
the treatment period, patients will be visiting the site at weeks 2, 3, 5 and 9. At weeks 5 and 9
they will receive study drug. At all visits, safety, efficacy and PK assessments will be
performed. At the end of the 12 week treatment period, patients will enter a follow-up period of
maximally 24 weeks. If the patient requires other systemic psoriasis treatment or phototherapy

before the end of the follow-up, an end of study visit should be preformed.
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The primary endpoint (i.e. achievement of PASI 75 12 weeks after start of treatment) will

be analyzed once all patients have completed the treatment phase.
Rationale of study design

This study will provide dose ranging information for a treatment period of 12 weeks
(with last study drug administration at week 9). The purpose of the present study is to determine
the dose(s) of secukinumab that reduce(s) the severity of psoriasis symptoms (compared to

placebo).

The study is designed to investigate whether there is a reduction of psoriasis symptoms’
severity as measured by Psoriasis Area and Severity Index (PASI) and Investigator’s Global
Assessment (IGA) achievement in patients with moderate to severe plaque type psoriasis 12
weeks after start of treatment with secukinumab. The PASI score, the assessment of the severity
of the psoriasis symptoms and the extent to which the patient’s body area is affected by the
disease, is considered acceptable by health authorities to assess efficacy in conjunction with

Investigator’s Global Assessment (IGA).

Treatment arms

Patients will be assigned to one of the following 5 treatment arms in a ratio of 1:1:1:1:1, with

24 patients per arm

e Arm “3x150 mg™: secukinumab 150 mg s.c. administered at weeks 1,5, and 9
e  Arm “3x75 mg”: secukinumab 75 mg s.c. administered at weeks 1, 5, and 9
e Arm “3x25 mg”: secukinumab 25 mg s.c. administered at weeks 1, 5, and 9
e Arm “1x25 mg”: secukinumab 25 mg s.c. administered at week 1, and

placebo s.c. administered at weeks 5 and 9

Arm “Placebo”: Placebo s.c. administered at weeks 1, 5, and 9
Psoriasis Area and Severity Index: PASI

A PASI score will be derived at scheduled visits. In the PASI scoring system, the head,
trunk, upper limbs and lower limbs are assessed separately for erythema, thickening (plaque

elevation, induration), and scaling (desquamation) (see Table 1).

Example 3.2 - CAIN457A2220 Study Results (Week 12)
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PASI Response

Results of the PASI 75 (primary variable), PASI 50 and PASI 90 responses are shown in
Figure 7 and summarized in Table 8. Highest responses were seen in the 3 x 150 mg cohort
with a PASI 75 of 81.5% (p < 0.001 vs. placebo) and a PASI 90 of 51.9% (p < 0.001 wvs.
placebo). The 3 x 75 mg cohort had a PASI 75 of 57.1% (p = 0.002 vs. placebo) after 12 weeks
of treatment. Thus, a clear dose-response relationship between cohorts can be seen for all
cohorts except the 1x 25 mg group, which was not statistically different from placebo (i.e., the 1x
25 mg at 3.4% (p = 0.308) and the 3 x 25 mg cohort at 19.2% (p = 0.362) showed no statistically
significant difference when compared to placebo (Table 9)). Notably, PASI 90 was only
achieved by 19% of patients in the 3 x 75 mg cohort and 7.7% in the 3x 25 mg cohort. Response
rates were very low in the 1 x 25 mg cohort with none of the patients achieving PASI 90.
Placebo response rates were 9.1% (2 of 22 patients) for PASI 75 and 4.5% (1 of 22 patients) for
PASI 90. In the subgroup analyses (Table 9), the highest PASI 75 (93.8%) response was seen
in patients treated with 3x 150 mg and weighing less than 90 kg, whereas only 63.6% of patients
weighing more than 90 kg achieved a PASI 75 in this cohort after 12 weeks of treatment.
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Discussion and Analysis

The results of this 12 week dose finding study further confirm the efficacy of
secukinumab in chronic plaque-type psoriasis. Secukinumab 150 mg given s.c. monthly for 3
doses resulted in PASI 75 and PASI 90 response rates of 81.5% and 51.9%, respectively (Table
8). These response rates were higher than those observed in the highest response cohort in study
A2211, the “Early” arm, where patients received 4x secukinumab 150 mg s.c. (at Baseline, Week

1, Week 2, and Week 4).

The data from the primary endpoint analysis of this study clearly imply that the clinical
effect of a single injection of secukinumab 25 mg s.c. is similar to placebo. Although responses
in the 3x 25 mg cohort are numerically slightly higher than placebo, they show no statistical
significance vs. placebo. Both the 3x 75 mg and the 3x 150 mg cohorts show good PASI 75
responses. However, only the 3x 150 mg cohort achieves PASI 90 responses in excess of 50% at

12 weeks.

As has been observed in some of the dosing regimens for study CAIN457A2211, there 1s
an effect of body weight on response to treatment, with subjects weighing less than 90 kg having
markedly higher PASI 75 response rates (Table 9). Although this effect of weight is seen in
most dose cohorts, the difference in response between patients <90 kg vs. >90 kg in the 1x 25 mg
and 3x 25 mg 1s not much different from placebo. This is further indication that these low doses

offer no clinically meaningful benefit.

In summary, CAIN457A2220 achieved the objective of defining non-effective dose
regimens of secukinumab (1x 25 mg, and 3x 25 mg) in psoriasis and demonstrates that in order
to attain a good PASI 75 response at Week 12, at least 3x 150 mg 1s required. As seen in other
trials of secukinumab in psoriasis, this study confirmed that there was an effect of body weight

on clinical response rates using the dose regimens assessed.

Example 4 - Modelling and Simulation - Improved Induction and Maintenance Regimens
Example 4.3 —Modeling Studies

The relationship between secukinumab dose/regimen, secukinumab plasma concentration

and the PASI response relationship has been modeled using a population-PK/PD approach. The
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model has been built incrementally built and updated based on data from the studies

CAIN457A2102, CAIN457A2103, CAIN457A2211, CAIN457A2212, and CAIN457A2220.

Studies CAIN457A2102 and CAIN457A2212 are described in Example 1; study
CAIN457A2211 1s described in Example 2. Study CAIN457A2220 is described in Example 3.
Study CAIN457A2103 assessed the absolute bioavailability of secukinumab after subcutaneous
administration. Fourteen patients with moderate to severe chronic plaque-type psoriasis were
randomized to receive either a subcutaneous (150 mg, n =7) or intravenous (1 mg/kg, n=7)
administration of secukinumab at day 1. The second study drug administration at day 29
occurred via the reversed route. Patients were followed up for 12 weeks after last dose. Local
tolerability of subcutaneously administered secukinumab was excellent with no evidence of
patient reported pain, or physician reported injection site reactions. Bioavailability of
subcutaneously administered secukinumab was approximately 60% compared to the intravenous

administration. The results supported the subcutaneous administration of secukinumab.

Concentration profiles of secukinumab are described by a two-compartment model, with
combined first-order absorption to reflect subcutaneous administration and zero-order absorption
to reflect intravenous administration. PASI profiles are characterized by a turnover (indirect
response) model. The drug effect acts on the turnover model via an Emax-function, driven by
secukinumab concentration in the central compartment. Inter-individual variability is estimated
as a random effect on PK parameters (clearance, volume of distribution, inter-compartmental
clearance, volume of distribution of peripheral compartment, bioavailability, and absorption

rate), and PD parameters (turnover out-rate kout, PASI steady state level, and ECsx).

Based on this model and the final parameter estimates, simulations were run to predict
the expected outcome for the proposed dosing regimen. Uncertainty of fixed effects, as well as
random effects variance parameters is taken into account, by sampling new parameter sets per
simulation replicate. Model-validation was performed using standard assessment methods
(goodness-of-fit analysis, predictive checks, and external validation based on prospective
predictions).

Example 4.3 — Results of Modeling Studies

While 300 mg secukinumab s.c. was not tested in the phase II studies in psoriasis

(although it was tested in rheumatoid arthritis), patients were exposed to higher doses (up to 3x
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10 mg/kg 1.v.) in the psoriasis study CAIN457A2212. As Figure 8 demonstrates, the proposed
loading regimen with 150 mg and 300 mg s.c. will lead to a lower exposure compared to study
CAIN457A2212.  More specifically, the proposed dose regimen of 300 mg s.c. delivers a
similar exposure profile to 10 mg/kg 1.v. while avoiding high exposure peaks, and is projected to
lead to PASI 75 response rates similar to those seen with 10 mg/kg i.v. Thus, CAIN457A2304

proceeds with s.c. loading regimens using 150 mg and 300 mg doses.

The proposed induction regimen is supported by additional model-based analyses using
data from four psoriasis studies (CAIN457A2102, CAIN457A2211, CAIN457A2212, and
CAIN457A2220). As seen in Figure 9, the proposed induction regimen (weekly for five weeks
during weeks 1, 2, 3, 4, and 5, followed by an additional induction dose at week 9) is predicted to
deliver a notably better PASI 75 response rate after twelve weeks of treatment when compared to
the response rates observed in study CAIN457A2211. The predicted efficacy of a 75 mg dose

regimen depicted in Figure 9 is not ideal.

The proposed maintenance regimen is also supported by model-based analyses. Fixed
treatment intervals of four, eight and twelve weeks have been simulated for the 150 mg dose,
with the results shown in Figure 10. It can be seen that only the four week interval effectively

maintains a PASI 75 response in most patients.

Example 5 - Study CAIN457A2304

Study CAIN457A2304 is planned to be a randomized, double-blind, multicenter study of
subcutaneous secukinumab, in either a fixed-interval or a treatment-at-start-of-relapse
maintenance regimen, to demonstrate the efficacy on Psoriasis Area and Severity Index (PASI)
and on Investigator’s Global Assessment (IGA) score and to assess the safety and tolerability up
to one year in patients with moderate to severe chronic plaque-type psoriasis.

After a screening period of up to four weeks, about 918 patients will be randomized to
receive secukinumab in one of two different doses (150 mg or 300 mg). Secukinumab will be
administered at Weeks 0, 1, 2, 3, 4, and 8 during the induction phase. At the end of the induction
phase, patients who have shown a PASI 75 response after twelve weeks of treatment will be
randomized to either receive secukinumab every four weeks (two different doses 1.e. 150 mg or

300 mg), starting at Week 12, and up until Week 48 (for an overall treatment duration of 52
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weeks); or to receive secukinumab in an individualized treatment regimen. In the individualized
regimen, patients will only receive secukinumab when they suffer from a start of relapse (defined
as a loss of at least 20% of the maximal PASI gain achieved previously, and a loss of PASI 75
response); they will then continue to receive secukinumab every four weeks until they have
achieved a PASI 75 response, after which they will go off treatment again. The individual doses
will be equivalent to the doses the patients had received and responded to during the induction
period (i.e. 150 mg or 300 mg). A graphical illustration of the study is shown in Figure 11.

As the primary objective of this study CAIN457A2304 is to compare two different
maintenance regimens, and as only very few placebo patients would be expected to enter the
maintenance part of the study (i.e. beyond the first twelve weeks of treatment), the study does
not contain a placebo group. After the end of the maintenance treatment period, patients will be
eligible to enter the extension trial CAIN457A2304E1, or enter a follow-up period of twelve
weeks after last study drug administration.

The extension study of CAIN457A2304 (CAIN457A2304E1) is planned to be a
randomized, double-blind, multicenter study of subcutaneous secukinumab, in either a fixed-
interval or a treatment-at-start-of-relapse maintenance regimen, to demonstrate the efficacy on
Psoriasis Area and Severity Index (PASI) and on Investigator’s Global Assessment (IGA) score
and to assess the safety and tolerability for an additional year in patients with moderate to severe
chronic plaque-type psoriasis.

Patients who have participated in study CAIN457A2304 and have completed the
maintenance treatment period of the respective study will be eligible to enter this extension trial.
Patients will remain on the dose (i.e. either 150 mg or 300 mg of secukinumab) and regimen (i.e.
either “dosing at fixed intervals” or “dosing at start of relapse”) that they received during the
core study. The treatment duration of the extension study is currently planned to be at least 52

weeks.
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Example 6 — Pharmokinetic (PK) information for seckukinumab

Based on data obtained from various studies, including those discussed in the above

Examples, the following PK information is provided for seckukinumab (Table 10).

Experimental | Induction

mean trough level one month after a 4™ dose of 150 mg delivered s.c. at
weeks 0, 1, 2 and 4 ~29.2 ug/mL, with a 30-40% inter-patient variation
Maintenance

average steady-state trough levels ~15 pg/ml (for a monthly 150 mg
regimen), with a 30-40% inter-patient variation

Simulated Induction (150 or 300 mg delivered s.c. weeks 0,1,2,3,4, and 8)
Cax (around 32 days) for a typical 90 kg patient:
~52 pg/ml (for 150 mg regimen)
~104 pg/ml (for 300 mg regimen)
Maintenance (150 or 300 mg delivered s.c. monthly beginning week 12)
Average steady-state trough levels for a typical 90 kg psoriasis patient:
~16 pg/ml (for a monthly 150 mg regimen)
~33 pg/ml (for a monthly 300 mg regimen)

95% of the population are predicted to be in the range:

5-33 pg/ml (for a monthly 150 mg regimen)
11-70 ug/ml (for a monthly 300 mg regimen)

Table 10: Pharmokinetic values for secukinumab. Experimental PK values are compiled from various secukinumab
psoriasis trials. Simulated values are provided for the indicated psoriasis dosing regimens.

In addition, it has been determined that secukinumab has a Ty, of about 7-8 days, and an
elimination half-life of about 30 days. The PK information provided in this Example can be used
to design different dosing regimens for treatment of psoriasis at SoR, e.g., delivery of a different
dosage of the IL.-17 binding molecule (e.g., an IL-17 antibody, e.g., secukinumab) from the
dosage used in the Examples or delivery of the same dosage as used in the Examples, but which
is provided at a different time point from the time points used in the Examples. By maintaining
the same PK profile, even though a dosing regimen may change, a skilled artisan is expected to
be able to use an IL-17 binding molecule (e.g., an IL-17 antibody, e.g., secukinumab) for

treatment of psoriasis, including treatment of psoriasis at SoR.
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WHAT IS CLAIMED IS:

1. Use of an IL-17 antibody in the preparation of a medicament for treating psoriasis, wherein the
treatment comprises:
a) administration of the IL-17 antibody to a patient in need thereof during an induction regimen, wherein
the induction regimen comprises a loading regimen, wherein the loading regimen comprises five 150 mg -
300 mg doses of the IL-17 antibody, each of the five doses adapted for delivery weekly, beginning on week
zero; and
b) thereafter, administration of the IL-17 antibody to the patient during a maintenance regimen, wherein
said IL-17 antibody comprises:
i) an immunoglobulin Vi domain comprising the amino acid sequence set forth as SEQ ID NO:8 and
an immunoglobulin V| domain comprising the amino acid sequence set forth as SEQ ID NO:10;
ii) an immunoglobulin Vi domain comprising the hypervariable regions set forth as SEQ ID NO:1,
SEQ ID NO:2, and SEQ ID NO:3 and an immunoglobulin V| domain comprising the hypervariable
regions set forth as SEQ ID NO:4, SEQ ID NO:5 and SEQ ID NO:6; or
iii) an immunoglobulin Vi domain comprising the hypervariable regions set forth as SEQ ID NO:11,
SEQ ID NO:12 and SEQ ID NO:13 and an immunoglobulin V| domain comprising the hypervariable
regions set forth as SEQ ID NO:4, SEQ ID NO:5 and SEQ ID NO:6.

2. The use according to claim 1, wherein the loading regimen comprises five 150 mg doses or five 300

mg doses of the IL-17 antibody.
3. The use according to claim 2, wherein the five 150 mg doses are indicated for administration to the
patient if the patient weighs less than 90 kg and wherein the five 300 mg doses are indicated for

administration to the patient if the patient weighs more than or equal to 90 kg.

4. The use according to any one of claims 1-3, wherein the maintenance regimen comprises a dose of

150 mg - 300 mg of the IL-17 antibody every four weeks.

5. The use according to claim 1, wherein, prior to step a), the patient has not been previously treated

with a systemic agent for psoriasis.

6. The use according to claim 1, wherein, prior to step a), the patient has been previously treated with a

systemic agent for psoriasis.
7. The use according to claim 6, wherein the systemic agent is selected from the group consisting of
methotrexate, cyclosporine, fumaric acid esters, acitretin, alefacept, adalimumab, efalizumab, etanercept,

infliximab, golimumab and ustekinumab.

8. The use according to any of the above claims, wherein the psoriasis is chronic plaque-type psoriasis.
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9. Use of an IL-17 antibody in the preparation of a medicament for treating psoriasis, wherein the
treatment comprises:
a) administration of the IL-17 antibody to a patient in need thereof as five 150 mg - 300 mg doses, each
of the five doses being delivered weekly; and
b) thereafter, administration of the IL-17 antibody to the patient as dose of 150 mg - 300 mg every four
weeks, wherein the IL-17 antibody comprises:
i) an immunoglobulin Vi domain comprising the amino acid sequence set forth as SEQ ID NO:8 and
an immunoglobulin V| domain comprising the amino acid sequence set forth as SEQ ID NO:10;
ii) an immunoglobulin Vy; domain comprising the hypervariable regions set forth as SEQ ID NO:1,
SEQ ID NO:2, and SEQ ID NO:3 and an immunoglobulin V| domain comprising the hypervariable
regions set forth as SEQ ID NO:4, SEQ ID NO:5 and SEQ ID NO:6; or
iii) an immunoglobulin Vi domain comprising the hypervariable regions set forth as SEQ ID NO:11,
SEQ ID NO:12 and SEQ ID NO:13 and an immunoglobulin V| domain comprising the hypervariable
regions set forth as SEQ ID NO:4, SEQ ID NO:5 and SEQ ID NO:6.

10. Use of an IL-17 antibody in the preparation of a medicament for treating psoriasis, wherein the
treatment comprises:
a) administration of the IL-17 antibody to a patient in need thereof as five doses of 150 mg - 300 mg,
each of the five doses being delivered weekly; and
b) thereafter, administration of the IL-17 antibody to the patient as at least one dose of 150 mg - 300
mg at start of relapse, wherein the IL-17 antibody comprises:
i) an immunoglobulin Vi domain comprising the amino acid sequence set forth as SEQ ID NO:8 and
an immunoglobulin V| domain comprising the amino acid sequence set forth as SEQ ID NO:10;
ii) an immunoglobulin V; domain comprising the hypervariable regions set forth as SEQ ID NO:1,
SEQ ID NO:2, and SEQ ID NO:3 and an immunoglobulin V| domain comprising the hypervariable
regions set forth as SEQ ID NO:4, SEQ ID NO:5 and SEQ ID NO:6; or
iii) an immunoglobulin Vi domain comprising the hypervariable regions set forth as SEQ ID NO:11,
SEQ ID NO:12 and SEQ ID NO:13 and an immunoglobulin V| domain comprising the hypervariable
regions set forth as SEQ ID NO:4, SEQ ID NO:5 and SEQ ID NO:6.

11. The use according to claim 9, wherein the treatment comprises administration of 150 mg - 300 mg

doses of the IL-17 antibody during weeks 0, 1, 2, 3, 4, and 8, and then every four weeks thereafter.

12. The use according to any one of claims 9-11, wherein all doses according to step a) and all doses

according to step b) are 300 mg.

13. The use according to any of the above claims, wherein the psoriasis is moderate to severe chronic

plague-type psoriasis.

14. The use according to any of the above claims, wherein the IL-17 antibody administered

subcutaneously.
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15. The use according to any of the above claims, wherein the IL-17 antibody is secukinumab.

16. Use of secukinumab in the manufacture of a medicament for the treatment of moderate to severe
plaque psoriasis, wherein the treatment comprises subcutaneous injection of 150 mg of secukinumab to a

patient in need thereof at weeks 0, 1, 2, 3, and 4 followed by once monthly dosing.
17. Use of secukinumab in the manufacture of a medicament for the treatment of moderate to severe
plaque psoriasis, wherein the treatment comprises subcutaneous injection of 300 mg of secukinumab to a

patient in need thereof at weeks 0, 1, 2, 3, and 4 followed by once monthly dosing.

18. The use according to any of the above claims, wherein the patient is an adult patient having moderate

to severe chronic plaque-type psoriasis, and who is a candidate for systemic therapy.
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