
WO 2012/059598PCT/EP2011/069476 54388 FF METHODS OF TREATING RHEUMATOID
ARTHRITIS USING IL-17 A VIAGONISTS       This disclosure claims priority to
US Provisional Patent Application No. 6 I/410,51 filed November 5, 2010 the
disclosure of which is incorporated by reference herein in its entirety.
TECHNICAL FIELD       The disclosure relates to novel methods for treating
rheumatoid arthritis, which employ a therapeutically effective amount of 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        Rheumatoid arthritis (RA) is a chronic, inflammatory,
systemic autoimmune disease of unknown etiology. It is characterized by
symmetric synovitis leading to cartilage damage and joint destruction and
can be complicated by numerous extra-articular manifestations. Given the
presence of autoantibodies, such as rheumatoid factor (RF) and
anti-citrullinated protein antibody (ACPA), RA is considered an autoimmune
disease. RA is generally a progressive disease with functional status
decline, significant morbidity and premature mortality seen in established
RA. The disease can occur at any age, with a peak incidence between the
fourth and sixth decades. The goal of long-term RA treatment is disease
remission.        Disease-modifying antirheumatic drugs (DMARDs). a
heterogenous collection of agents grouped by use and convention, are the
first line of treatment for RA patients. DMARDs are used to reduce joint
swelling and pain, decrease acute-phase markers, limit the progression of
joint damage and to improve joint function. DMARDs, most often methotrexate
(MTX). are prescribed upon disease diagnosis early RA), usually before the
development of erosive disease and the deformities seen in established RA.
MTX therapy is initiated if pain and synovitis persist especially if
function is compromised), and additional DMARDs (with or without steroids)
may be added to achieve disease control. Lnfortunately, only about 2/3 of
patients respond to DMARDS. and DMARDs only partially control established
RA disease.  WO 2012/059598PCT/EP2011/069476 54388 IT Radiological
progression continues even in the 520% of DMARD-treated RA patients that
achieve remission or clinical improvement that approaches remission. DMARDS
also have many adverse effects (e.g., liver damage, bone marrow suppression
and severe lung infection that limit their prolonged use.        Due to the
inadequate responses and dangers associated with prolonged DMARD treatment,
biologics have been introduced as second line RA treatments. In general,
anti-TNF agents (Cimziak, Enbrelt, I Itunira), Remicadet, Simponi(k) are
the first biologics used in DMARD-failure and DMARD-inadequate responder
patients, and a T.NF inhibitor is often combined with MTX or another DMARD)
to aggressively treat established RA. Unfortunately, 30 -- 40% of patients
with established RA fail to respond to TNF-u antagonists and the majority
of those that respond initially do not achieve complete remission or lose
response over time. Concerns have also been raised about the short and
long-term tolerability and safety of chronic biologic treatment, most
notably the reactivation of serious infections (e.g., tuberculosis
infections), liver toxicity, increased cardiovascular disease, induction
(or exacerbation of demyelinating conditions, and increased incidence of
malignancy due to TNF-alpha antagonisim. M. Khraishi (2009) J. Rheumatol
Suppl. 82:25-3 Salliot et al. (2009) Ann. Rheum. Dis. 68:2532. however, a
IN!- inhibitor is usually continued unless it becomes ineffective or an
adverse event arises, at which point a clinician may switch to either a
different 'I-NI inhibitor or a biological with a different mechanism of
action (e.g., Kineret [IL-1R antagonist], MahTherag; [CD20 antagonist],
Orenciak [CTLA4 fusion protein] or Actemrat [11,-6 receptor antagonist
Scott et al. (2010) The Lancet 376:1095-1108.        Given the
aforementioned problems with current RA therapy, there is a need to develop
new treatments for RA patients. 



SUMMARY OF THE DISCLOSURE        Secukinurnab, a new biological in clinical
development for RA, is a high-affinity fully human monoclonal anti-human
antibody that inhibits Interleukin-17A activity. In an RA proofof-concept
(PoC) study. patients with active RA who were on a stable dose of MTX were
dosed in rising single and then 2 doses (21 days apart) with secukinumab at
Im 3mg/kg and 10mu/kg intravenously. Hueber et al. (2010) Sei. Trans'. Med.
2(52):52-72. Treatment with  WO 2012/059598PCT/EP2011/069476 54388 FL
secukinurnab resulted in rapid improvement of the clinical manifestations
of RA in many patients compared to placebo. These data provide evidence
that neutralization of IL-17A is likely to be efficacious in RA patients
with active RA. However. since patient response to biological treatment is
variable and it is desirable to avoid providing drug to patients who will
be resistant thereto, we have sought methods of treating RA that first
identity those patients most likely to respond favorably to antagonism of
IL-17. We have identified an RA subgroup having patients that display an
improved likelihood of responding to It 7 antagonism. whom we have named
-high risk RA patients" .       Thus, it is one object of the disclosure to
provide methods of identifying and treating "high risk RA patients" using a
therapeutically effective amount Can 1L-17 antagonist, e.& IL-17 binding
molecule (e.g.. IL-17 antibody or antigen binding fragment thereof, e.g.,
secukinurnab) or IL-17 receptor binding molecule (e.g., IL- I 7 antibody or
antigen binding fragment thereof).      It is another object of the
disclosure to provide methods of determining the likelihood that an RA
patient will respond to treatment with an IL-17 antagonist, e.g.. IL-17
binding molecule (e.g., IL-17 antibody or antigen binding fragment thereof,
e.g.. secukinurnab) or IL-17 receptor binding molecule (c.a.. IL-17
antibody or antigen binding fragment thereof), by determining whether that
patient is a high risk RA patient.      It is another object of the
disclosure to provide methods of treating an inflammatory arthritis, e.g.,
AS, RA and PsA using a therapeutically effective amount of an IL-17
antagonist, eg.. IL-17 binding molecule (e.g., 11.-17 antibody or antigen
binding fragment thereof, e.g., secukinumab) or IL-17 receptor binding
molecule te.g,.,antibody or antigen binding fragment thereof), by
delivering such II-7 antagonist as part of a therapeutic regimen, c during
an induction regimen and a maintenance regiman.       Accordingly,
disclosed herein arc methods of treating rheumatoid arthritis (RA).
comprising administering a therapeutically effective amount of an IL.-17
antagonist to a high risk RA patient.       Disclosed herein are also
methods of treating rheumatoid arthritis (RA), comprising: a) selecting a
patient for treatment on the basis of the patient being a high risk RA
patient; and b) administering a therapeutically effective amount of an
11.-17 antagonist to the patient.  WO 2012/059598PCT/EP2011/069476 54388 FF
Disclosed herein are methods of treating rheumatoid arthritis (RA),
comprising: a) assaying a sample from a patient for: i. rheumatoid factor
(RE), anti-citrullinated protein antibody (ACPA). or RE and AC PA; and ii.
C-reactive protein (CRP), an erythrocyte sedimentation rate (ESR), or both
CRP and an ESR; and b) thereafter, administering the patient an If:-17
antagonist to the patient i tithe patient is RE-+, ACIIA - or RE and ACPA
and the patient has a high level ofCRP, a high I:SR, or a high level of CRP
and a high ESR. 



Disclosed herein are methods of treating rheumatoid arthritis (RA),
comprising administering a therapeutically effective amount of an IL-17
antagonist to a patient, provided that the patient is selected for
treatment on the basis of: a) being RE I, ACPA . or both R17+ and ACPA +:
and b) having a high level of CRP, a high ESR, or both a high level of CRP
and a high F.SR. In some embodiments, the step of administering comprises:
a) administering the IL-17 antagonist to the patient during an induction
regimen: and b) thereafter administering the IL-17 antagonist to the
patient during a maintenance regimen.        Disclosed herein are methods
of treating rheumatoid arthritis (RA), comprising: a) administering a high
risk RA patient three doses of about 10 mg/kg ran IL-17 antagonist. each of
the three doses being delivered every other week: and hi thereafter
administering about 75 mg - about 150 mg of the IL-17 antagonist to the
patient every month, beginning one month from delivery of the third
intravenous dose.        Disclosed herein are therapeutic regimens for
treating rheumatoid arthritis (RA), comprising: a) selecting a patient
having RA based on the following criteria; i. the patient is RE , ACPA , or
both RE and ACPA*; and ii. the patient has a high level of CRP, a high
k:Sk. or both a high level or CRP and a high ESR; and h) administering the
patient three doses of about  10 mg/kg of an IL-17 antagonist, the first
dose being delivered during week zero, the second dose being delivered
during week two, and the third dose being delivered during week four; and
c) thereafter administering the patient about 75 ru.u, - about 150 mg of
the IL-17 antagonist twice a month, monthly, every two months or every
three months, beginning during week eight.        Disclosed herein are
methods of determining the likelihood that an RA patient will respond to
treatment with an 11_,-17 antagonist, comprising assaying a sample from the
patient for: a) rheumatoid factor (RE), anti-citrullinated protein antibody
(ACPA). or RE and ACPA; and b) C reactive protein (CRP), an erythrocyte
sedimentation rate (ESR), or both CRP and an ESR, wherein the patient is
likely to respond to treatment of RA with the IL-17 antagonist if the 54388
WO 2012/059598PCT/EP2011/069476 54388 FF patient is RI; , ACPA I, or RF-
and ACTA -; and the patient has a high level of CRP, a high ESR, or a high
level of CRP and a high ESR.        Disclosed herein are 11,-17 antagonists
for use in treating rheumatoid arthritis (RA), characterized in that the
IL-17 antagonist is to be administered to a high risk RA patient. Disclosed
herein are IL-17 antagonists for use in treating rheumatoid arthritis (RA),
characterized in that the IL-17 antagonist is to be administered to a
patient selected for treatment on the basis of the patient being a high
risk RA patient.        Disclosed herein are 1L-17 antagonists for use in
treating a high risk RA patient. In some embodiments, the high risk RA
patient: a) is seropositive for rheumatoid factor (RF+), anticitrullinated
protein antibody (ACP.A--), or both Rand ACTA ; and 11) has a high level of
C- reactive protein (CRP), a high erythrocyte sedimentation rate (ESR). or
both a high level of CRP and a high F SR. In some embodiments, a high level
of CRP is > 10 mg/I , as measured by hsCRP. In some embodiments, a high ESR
is > 28 mm/h.       Disclosed herein are IL-17 antagonists fbr use in
treating rheumatoid arthritis (RA). characterized in that the 11,-17
antagonist is to be administered to a patient, provided that the patient is
selected for treatment on the basis of: a) being RF+, ACPA+, or both RF1
and ACPA +; and h) having a high level of CRP a high rsk, or both a high
level of CRP and a high ESR.       Disclosed herein arc IL-I 7 antagonists
for use in treating rheumatoid arthritis (RA), characterized in that the
11.-17 antagonist is to be: a administered to a high risk RA patient as
three doses of about 10 mg/kg, each of the three doses being delivered
every other week: and b) thereafter administered to the patient as a dose
of' about 75 mg - about 150 mg every month, beginning one month from
delivery of the third intravenous dose.        Disclosed herein are IL-17
antagonists for use in treating rheumatoid arthritis (RA). characterized in
that: a a sample from a patient is assayed for: i. rheumatoid factor (Rh..
anticitrullinated protein antibody (ACTA). or RF and ACPA; and
ii.C-reactive protein (CRP), an erythrocyte sedimentation rate (ESR), or
both CRP and an ESR; and h) theantagonist is administered to the patient if
the patient is RE'. ACPA +, or RI- and ACPA I and the patient has a high
level of CRP, a high ESR, or a high level of CRP and a high [SR. 



Disclosed herein are uses of an IL- I 7 antagonist for the manufacture of a
medicament for treating RA, characterized in that the 1L-17 antagonist is
to be administered to high risk RA patient.  WO
2012/059598PCT/EP2011/069476 54388 1-1-;        Disclosed herein are uses
of an IL-17 antagonist for the manufacture of a medicament for treating RA,
characterized in that the IL-17 antagonist is to be administered to high
risk RA patient during an induction regimen followed by a maintenance
regimen.        Disclosed herein are pharmaceutical composition for
treating RA, comprising as an active ingredient an IL-17 antagonist,
wherein the IL-17 antagonist is to be administered to a high risk RA
patient.        Disclosed herein are pharmaceutical composition for
treating RA, comprising as an active ingredient an 11,-1 7 antagonist,
wherein the IL-17 antagonist is to be administered to a high risk RA
patient during an induction regimen lbllowed by a maintenance regimen.
Disclosed herein are therapeutic. regimens for treating RA. comprising: a
selecting a high risk RA patient; h) administering about 10 mg, kg of an
IL-1 7 antagonist to the patient during weeks 0.2 and 4; and c) thereafter
administering about 75 mg - about I 50 mg olthe .-17 antagonist to the
patient monthly, beginning week S.         Disclosed herein are methods of
treating a RA patient or a high risk RA patient, comprising: a.)
administering an IL-17 binding molecule to a patient in need thereof during
an induction regimen that provides a mean maximum plasma concentration
(Cmax) of the IL-17 binding molecule of about 360 .tgli-n1; and b)
thereafter administering the 1L-17 binding molecule to the patient during a
maintenance regimen that provides:1 an average steady-state trough level of
the 1L-17 binding molecule between about 8 ug/m1- about 30 ug/m1; and/or
ii) a mean AIX tau at steady state of about 331 meday/L - about 1323
mg*day/L.         Disclosed herein are IL- I 7 binding molecules for use in
treating a RA patient or a high risk RA patient, characterized in that the
1L-17 binding molecule: a) is to he administered to the patient during an
induction regimen that provides a mean maximum plasma concentration (C,")
of the IL-17 binding molecule of about 360 pg/m1; and h) thereafter, is to
be administered to the patient during a maintenance regimen that provides:
i) an average steady-state trough level of the IL-17 binding molecule
between about 8 !aglml - about 30 w.t/m1; and/or t a mean A1C tau at steady
state of about 331 meday/I: - about 1323 mg*day/L.         Disclosed herein
are methods of treating a high risk RA patient. comprising: a)
administering an 1L-17 binding molecule to a patient in need thereof during
an induction regimen that provides a mean maximum plasma concentration (C.)
of the 11,-17 binding molecule of about 401 1.1g/m1; and b) thereafter
administering the 1L-17 binding molecule to the patient  WO
2012/059598PCT/EP2011/069476 54388 FF during a maintenance regimen that
provides: i) an average steady-state trough level of the IL-17 binding
molecule of about 9.4 F..tgimi - about 31 ug/m1; and/or ii) a mean ALIC tau
at steady state of about 314 medaylL - about 1256 meday/L. Disclosed herein
areI 7 binding molecule 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 that provides a mean maximum plasma
concentration (C",) of the IL-I 7 binding molecule of about 4(11 1,tg-/m1;
and b) thereafter, is to be administered to the patient during a
maintenance regimen that provides: i) an average steady-state trough level
of the 1L-17 binding-molecule of about 9.4 pg/m1- about 31and/or ii) a mean
AIX tau at steady state of about 



314 medaylI, - about 1256 meday/L.       In some embodiments. the
maintenance regimen provides an average steady-state trough level of the
1L-17 binding molecule of about 9.4 pg/m1  about 17.3 ug/ml. In some
embodiments, the maintenance provides an average steady-state trough level
of the IL-17 binding molecule of about 9.4 ug,/m1 or about 173 ug/ml. In
some embodiments, the induction regimen comprises intravenous
administration of the IL-17 binding molecule every other week. In some
embodiments, the maintenance regimen comprises monthly subcutaneous
administration of the 11.-17 binding molecule.       Disclosed herein arc
kits comprising: a) a pharmaceutical composition comprising an IL-17
antagonist for use in the treatment ofrheumatoid arthritis (RA) in a
patient; and b) instructions describing how to administer said
pharmaceutical composition to the patient, wherein the patient is
characterized as: i) being RI: I "CPA . or both RP- and ACPA --; and ii)
having a high level of CRP, a high [SR. or both a high level of CRP and a
high ESR.       Disclosed herein are 11,-17 antagonists in preparation of a
medicament for the treatment of RA, provided that the patient is selected
for the treatment on the basis of: a) being R1:- ACPA-L, or both RF-- and
ACPA ; and b) having a high level of CRP, a high ESR, or both a high level
of CRP and a high [SR.       Disclosed herein are IL-1 7 antagonists for
the manufacture of a medicament for the treatment of RA in a patient
characterized as: a) being Rf+"ACPA+, or both R F-L and ACPA -L; and b)
having a high level of CRP, a high FSR, or both a high level of CRP and a
high ESR, wherein the medicament is formulated to comprise containers, each
container having a sufficient  WO 2012/059598PCT/EP2011/069476 54388 FL
amount of the IL-17 antagonist to allow delivery of at least about 75
mabout 150 mg IL- I 7 antagonist per unit dose.        Disclosed herein are
IL-17 antagonists for the manufacture ofa medicament for the treatment of
RA in a patient characterized as: a) being RI I ACPA+, or both RI- and ACPA
; and b) having a high level of CRP a high ISR, or both a high level of CRP
and a high ESR, wherein the medicament is formulated to comprise
containers, each container having a sufficient amount of the 11,-17
antagonist to allow delivery of at least about 1(1 mg/kg per unit dose.
Disclosed herein are 11-17 antagonists for the manufacture of a medicament
for the treatment of RA in a patient characterized as: a) being RF+. ACP,A,
or both RF and ACPA ; and h) having a high level of CRP. a high [SR. or
both a high level of CRP and a high ESR, wherein the medicament is
formulated at a dosage to allow intravenous delivery of about 10 mg/kg per
unit dose.        Disclosed herein arc IL-17 antagonists for the
manufacture of a medicament for the treatment of RA in a patient
characterized as: a) being RI-, :ACPA.1-, or both RV+ and ACPA +; and b)
having a high level of CRP. a high FSR, or both a high level of CRP and a
high EISR, wherein the medicament is formulated at a dosage to allow
subcutaneous delivery of about 75 mg - about 150 mg IL-17 antagonist per
unit dose.        Disclosed herein are in vitro test methods for selecting
a patient for treatment of RA. comprising determiningi. the patient is
RI-i. ALPA , or both RI-. I- and ACPA-; and ii. the patient has a high
level of CRP. a high [SR. or both a high level of CRP and a high [SR. In
some embodiments of the disclosed in vitro test methods, the patient has an
improved therapeutic response to the following regimen: a) administering
the patient three closes of about 10 mg/kg of an 1L-17 antagonist, the
first dose being delivered during week zero, the second dose being
delivered during week two, and the third dose being delivered during week
four; and a) thereafter administering the patient about 75 mg - about 150
mg of the IL-17 antagonist twice a month, monthly, every two months or
every three months, beginning during week eight.        Disclosed herein
are methods for producing a transmittable form of information on a patient
having RA, comprising: a) assaying a sample from the patient for: if
rheumatoid factor (RI), anti-citrullinated protein antibody (ACPA), or RI
and ACPA: and ii) C-reactive protein (CRP), an erythrocyte sedimentation
rate (ESR), or both CRP and an I-SR; and b) embodying the result of step a)
in a transmittable form of information. 



WO 2012/059598PCT/EP2011/069476 54388 FF        Ilerein are also provided
methods of treating an inflammatory arthritis, comprising administering
three induction doses (e.g., iv.. induction doses) &about 10 mg/kg or
several (c...2, 3. 4, or 5) inductiton doses of about 150 mg (e.g., s.c.
induction doses) of an IL-17 antagonist, e.g.. IL-17 binding molecule
(e.g., IL-17 antibody or antigen binding fragment thereof. esecukinumab) or
1L-17 receptor binding molecule (e. CI., IL-17 antibody or antigen binding
fragment thereof) to a patient having an inflammatory arthritis selected
from the group consisting of rheumatoid arthritis (RA),
spondyloarthropathy. ankylosing spondylitis  spond?,..larthritis), and
psoriatic arthritis. In some embodiments, the induction doses are delived
every other week, and thereafter the patient is administered monthly
maintenance doses (e.g., s.c. maintenance doses) of about 75 mg - about 300
mg (eabout 75 mg - about 150 mg, e.g., about 75 mg or about. 150 mg) of the
IL-17 antagonist., secukinumab e.g.. beginning one month from delivery of
the final induction dose.       I lerein are also provided methods of
treating RA, comprising selecting a RA patient (e. a high risk RA patient)
or a patient having elevated baseline CRP levels, administering the patient
about 10 mg/kg (e.g., by an iv. route) of an 11.-17 antagonist, e.g.,
11.-17 binding molecule (e.g., 11-1 7 antibody or antigen binding fragment
thereof, e.g., secukinumab) or IL-17 receptor binding molecule (e.g., 1L-17
antibody or antigen binding fragment thereof) every other week (e.g.,
during week 0, 2 and 4). and thereafter administering the patient about 75
mg about 300 mg e.g., about 75 mg - about 150 mg, e.g.. about 75 mg or
about 150 mg) (e.' by an S.C. route) of the 1L-17 antagonist on a monthly
basis leg.,week 8).       In some embodiments of the disclosed methods,
kits, uses, pharmaceutical compositions, and regimens, the high risk RA
patient: a) is seropositive for rheumatoid factor (RE I), anticitrullinated
protein antibody (ACPA+), or both RE- and ACPA+; and b) has a high level of
C-reactive protein (CRP). a high erythrocyte sedimentation rate (ESR), or
both a high level of CRP and a high ESR.        In some embodiments of the
disclosed methods, kits, uses, pharmaceutical compositions, and regimens.
the IL-17 antagonist is an IL-17 binding molecule or an 11.-17 receptor
binding molecule. In some embodiments. the 11.-17 binding molecule or an II
.-17 receptor binding molecule is an IL-17 binding molecule (e.g.. 11.-17
antibody) selected from the group consisting of: a) seculdnumab; b) an
1L-17 antibody that binds to an epitope of IL-17 comprising Leu74, Tyr85,
IIisSh. Met87, Asn88, Va1124. Thr125, Pro126, 11e127 Val 1 2.8, I1is129; c)
an 1L-17  WO 2012/059598PCT/EP2011/069476 



54388 FE antibody that binds to an epitope of If 17 comprising
'fyr43,1-yr44, Arg46, Ala79, Asp80: d) an IL-17 antibody that binds to an
epitope of anhomodimer having two mature 1L-17 protein chains, said epitope
comprising Leu74. T?..r85, IIis86,7VIet87..Asn88, Vali 24, .Ihr125, Pro
126. 11e127, Va1128, His129 on one chain and Tyr43, Tyr44, Arg46...,\
1a79"Asp80 on the other chain: e) an IL-17 antibody that binds to an
cpitope of an IL-17 homodimer having two mature IL-17 protein chains, said
epitope comprising Leu74, Tyr85, Ris86, Met87, Asn88, Va1124, Thr 125,
Prol26, 11c127, Vall2S, I Iis129 on one chain and Tyr43, Tyr44, Arg46,
A1a79"Asp80 on the other chain, wherein the IL-17 binding molecule has a KD
of about 100-200 pM, and wherein the 1L-17 binding molecule has an in vivo
half-life of about 4 weeks; and 0 an 11.-17 antibody that comprises an
antibody selected from the group consisting of: i) an immunog variable
domain (VH) comprising the amino acid sequence set fbrth as SEQ ID NO:8;ii)
an immunoglobulin light chain variable domain (VL) comprising the amino
acid sequence set forth as SEQ ID NO: 10; iii) an immunoglobulin VET domain
comprising the amino acid sequence set forth as SEQ ID NO:S and an
immunonlobulin V[. domain comprising the amino acid sequence set forth as
SEQ ID NO:10: iv) an immunoglobulin V domain comprising the hypervariabIe
regions set forth as SEQ ID NO: 1. SEQ ID NO:2, and SEQ ID NO:3: -?,1 an
immunoglobulin domain comprising the hypervariable regions set forth as SEQ
ID NO:4, SEQ ID NO:5 and SEQ ID NO:6; vi) an immunogIobuiin VT) domain
comprising the hypervariable regions set forth as SEQ ID NO:1 I. SEQ ID NO:
12 and SEQ ID NO: I 2. vii) an immunoglobulin VI{ domain comprising the
hypervariable regions set fbrth as SFQ ID NO: L SEQ IL) NO:2, and SEQ ID
NO:3 and an immunoglobulill VT. domain comprising the hypervariable regions
set forth as SEQ ID NO:4, SEQ ID NO:5 and SEQ ID NO:6; and viii)V11 domain
comprising the hypervariable regions set forth as SEQ ID NO:II, SEQ ID
NO:12 and SEQ ID NO:13 and an immunoglobulin VL domain comprising the
hypervariable regions set forth as SEQ ID NO:4, SEQ ID NO:5 and SEQ ID
NO:6.         In preferred embodiments of the disclosed methods. kits,
uses, pharmaceutical compositions, and regimens, the 1L-17 binding molecule
is a human antibody. In even more preferred embodiments of the disclosed
methods, kits, uses, pharmaceutical compositions, and regimens, the IL-17
binding molecule is secukinumab.  WO 2012/059598PCT/EP2011/069476 54388 FT
BRIEF DESCRIPTION OF THE DRAWINGS Figure 1 shows the study design of the
CA1N457k2201 study. Figure 2: A shows ACR20 response last observation
carried forward (LOCF) by treatment up to week 16 in study CAEN45712201 in
lull analysis set (FAS): B shows ACR.20 response (LOCI-) by treatment up to
week 16 in high risk RA patients; C shows the ACR20 response over time
through week 52 by responders (R) and non-responders (-NW) in the FAS.
Figure 3: A shows ACR50 response (LOCF) by treatment up to week 16 in study
CA1N457F2201 in full analysis set (F/1. S); B shows the ACR50 response over
time through week by responders (R) and non-responders (NR) in the FAS.
Figure 4: A shows ACR70 response (I,OLT) by treatment up to week 16 in
study CA1N457F2201 in full analysis set (FAS); B shows the ACR70 response
over time through week 52 by responders (R) and non-responders (NR) in the
FAS. Figure A shows DAS28-CRP change from baseline (1.0CF) by treatment up
to week 16 in study CA1N457F2201 FAS; B shows the DAS28-CRP response over
time through week 52 by responders (R..) and non-responders (NR) in the
FAS. Figure 6: A shows 'ROC) scores change from baseline (LOCF) by
treatment up to Neck 16 in study CA1N457F2201 FAS; B shows the 11AQV,
response over time through week 52 by responders (R) and non-responders
(NR) in the FAS. 



Figure 7 shows the ACR20/50/70 response at week 52 by responders (R) and
non-responders (NR) in the FAS. Figure 8: A shows the ACR20/50/70 %
response at week 16 in the high risk RA patients and non-high risk RA
patients. B shows the 1),AS28-CRP response at week 16 in the high risk RA
patients and non high risk RA patients. Figure 9 shows ACR20 responder
rates by dose group and CRP baseline levels in CA1N4571-12201 study.
Columns represent, from the left to We right, all patients, patients with a
CRP baseline greater than 10 mggreater than 20 mg/L, and greater than 30
in/L, respectively. Figure 10 shows simulated secukinumab pharmacokinetics
(PK) in rheumatoid arthritis patients. The lull line shows PK without an
induction strategy (one dose of 300 m, s.c. at Week 0), dotted line shows
PK with a subcutaneous induction strategy (300 mg s.c. at Weeks 0, 1, 2, 3
and 4) and dashed line shows PK with an intravenous induction strategy (1)
mg/kg i.v. at Weeks 0. 2 and 4). Each of the three options is followed by
300 mg s.c. every 4 weeks tor maintenance. - 11 -  WO
2012/059598PCT/EP2011/069476 54388 FE DETAILED DESCRIPTION OF THE
DISCLOSURE       The 1987 American College of Rheumatologv (ACR)
classification criteria for RA discriminates patients with established RA
front individuals with a combination of other definite rheumatological
diagnoses. These criteria were not helpful in identifying patients with
early RA disease who might benefit. from carl?:. intervention. In 2010 ACR
provided a new classification system that focuses on RA features at earlier
stages or disease that are associated with persistent and/or erosive
disease (hereinafter "2010 ACK/EIJI...AR" criteria). Aletaha et al. (2010)
Ann. Rheum. Dis. 69:1580-1538. The 2010 ,V:R/LULAR classification system
focuses on six criteria; the first two criteria define who should be tested
for RA, while the remaining four criteria are scored (Table 1 A score of
six or greater is indicative of definite RA.  Table 1: The 2010 American
College of Rheumatology/European League Against Rheumatism classification
Criteria for Rheumatoid Arthritis (RA) Score     



Target population (Who should he tested?): Patients who 1) have at least 1
joint with definite clinical synovitis (swelling 2) with the synovitis not
better explained by another disease  Classification criteria for RA
(score-based algorithm: add score of categories A-D; a score of >6/1 0 is
needed for classification of a patient as having definite RA):.  A. Joint
involvement; 1 large joint!' 2-10 large joints 1-3 small joints (with or
without involvement of large joints 4-10 small joints rw ith or without
involvement of large .joint >1 0 joints (at least I small joint).  B.
Serology (at least 1 test result is needed for classification)t Negative Rh
and negative ACP A Low-positive RF or low-positive ACPA High-positive RI:
or high-positive ....\CPA   C. Acute-phase reactants (at least I test
result is needed lbr classification Normal CRP and normal ESR Abnormal CRP
or abnormal ESR  D. Duration of symptorns <6 weeks0  



WO 2012/059598 PCT/EP2011/069476 _ * The criteria are aimed at
classification of newly presenting patients. ln addition, patients with
erosive disease typical of rheumatoid arthritis (RA) with a history
compatible with prior fulfillment of the 2010 criteria should be classified
as having RA. Patients with longstanding disease, including those whose
disease is inactive (with or without treatment) who, based on
retrospectively available data, have previously fulfilled the 2010 criteria
should be classified as having RA.   Differential diagnoses vary among
patients with different presentations. but may include conditions such as
systemic lupus ciythematosus. psoriatic arthritis, and gout. If it is
unclear about the relevant differential diagnoses to consider, an expert
rheumatologist should he consulted.   Although patients with a score of
-s-l6/ I 0 are not classifiable as having RA, their status can he
reassessed and the criteria might be fulfilled cumulatively over time.
Joint involvement refers to any swollen or tender joint on examination,
which may be confirmed by imaging evidence of synovitis. Distal
interphalangeal joints, first carpornetacarpal joints. and first
metatarsophalangeal joints are excluded from assessment. Categories ofjoint
distribution arc classified according to the location and number of
involved joints, with placement into the highest category possible based on
the pattern of joint involvement. 11"Large joints- refers to shoulders,
elbows, hips. knees, and ankles. # "Small joints  refers to the
metacarpophalangeal joints, proximal interphalangeal joints, second through
tifth metatarsophalangeal joints, thumb interphalangeal joints, and wrists.
** In this category, at least 1 of the involved joints must he a small
joint; the other joints can include any combination of large and additional
small joints. as well as other joints not specifically. listed elsewhere re
temporomandibular, aeromioclavicular. sternoclavicular, etc.). -h. Negative
refers to IC values that are less than or equal to the upper limit of
normal (UL) for the laboratory,' and assay: low-positive refers to It:
values that are higher than the 11.1.?; but </=--3 times the 1_11.N for the
laboratory and assay; high-positis.e refers to IU values that are >3 times
the LJLN for the laboratory and assay. Where rheumatoid factor (RF)
information is only available as positive or negative, a positive result
should be scored as low-positive for RE ACPA anti-citrullinated protein
antibody.   Normahabnormal is determined by local laboratory standards. CRP
- C-reactive protein; ESR -erythrocyte sedimentation rate.  Duration of
symptoms refers to patient self-report ()Nile duration of signs or symptoms
of synovitis (e.g.. pain. swelling, tenderness) of joints that are
clinically involved at the time of assessment, regardless of treatment
status.      In searching for indicators predictive of an RA patient's
response to treatment with an IL-17 binding molecule, e.g., an IL-17
antibody, such as secukinumab, we have analyzed two of the four 2010
AC:R./El:LAI: scoreablc criteria to determine whether these criteria
influence response to treatment with an IL-17 binding molecule, such as
secukinutrub. First, we analyzed patient serology to determine whether the
patient is RI'  and/or ,ACPA . Second. we analyzed the presence of
acute-phase reactants to determine whether the patient has a high level of
C-reactive  WO 2012/059598PCT/EP2011/069476 



54388 FF protein (CRP) and/or a high erythrocyte sedimentation rate (ESR).
In the process., we discovered that patients: 1) that arc RF or ACPA - (or
both); and 2) who have a high level of CRP or ESR (or both) are more likely
to have a good response to treatment with an 11,-17 binding molecule,
e.g.., an 11.-17 antibody, such as secukinumab. Such patients (termed
herein "high risk RA patients") are those with the most salient features of
RA. (See, e.g.., Yildirim et al. (2004) Annals Clip. Lab. Sci 34:423).
Accordingly, disclosed herein are methods of treating rheumatoid arthritis
(RA), comprising administering a therapeutically effective amount of an
IL-17 binding molecule to a high risk RA patient.      We have additionally
determined that elevated baseline CRP levels (e.g..> about 10 mg/ are also
associated with responsiveness to secukinumab. Accordingly, disclosed
herein are methods of treating rheumatoid arthritis (RA), comprising
administering a therapeutically effective amount of an IL-17 binding
molecule to a RA patient displaying elevated baseline CRP levels (e.g.,
greater than about 10 mg/L greater than about 20 mg/L., greater than about
30 mg/L).      We have further discovered that the treatment regimens
useful in treating high risk RA patients are additionally useful in
treating RA in non-high risk patients and patients having other
inflammatory arthritis, e.g.. ankylosing spondylitis (AS) or psoriatie
arthritis (PsA). Accordingly, disclosed herein are dosing and treatment
regimens for addressing inflammatory arthridities (e.g.., RA, AS, PsA.),
comprising administering a therapeutically effective amount of an IL-17
binding molecule to a patient having an inflammatory arthriditics. The term
"comprising- encompasses -including" as well as "consisting"a composition
-comprising X may consist exclusively of X or may include something
additional, e.gX+Y.      The term "about in relation to a numerical value x
means j-/-10"4.) unless the cotext dictates otherwise. The term "about,"
when used in reference to a pharmacokinetic (PK) parameter (e.g., AUC, Cm,
t1,, trough levels, etc.), indicates a treatment (e.g., dosage and/or
dosing regimen) that a skilled artisan would consider bioequivalent to a
reference treatment. For bioequivalence, the standard method to show
bioequivalence is to prove statistically that the ratio of a given PK
parameter (e.g.. ALV, Cm") between two treatments e a reference treatment
and a test treatment) is between 0.8 - 1.25, which is shown by means of a
90% confidence interval (Cl) around the ratio (the lower limit of this Cl
being above 0.8 and the upper limit of -'14-  WO
2012/059598PCT/EP2011/069476 543i-',8 FE this CI being below 1.Thus. e.g.,
if during a trial comparing the PK profiles of a reference treatment and a
test treatment, a reference Cr.., of 10 ugiTil is obtained. then the test
treatment will be considered "about 10 p.giml" if a skilled artisan would
consider the test treatment to be bioequivalent. As used herein,
pharmacokinetic terms, e AUC(04") (ALT: to the end of a given dosing
period, hereinafter "AUC tau"), C,, have their art-accepted meanings.
The term "administering" in relation to a compound, e an 1L-17 binding
molecule or an anti-rheumatic agent, is used to refer to delivery of that
compound by any route.      The phrase "active rheumatoid arthritis" or
"active RA" is used to mean RA with visible signs and symptoms (e.g.,
swelling, difficult), in flexion. etc.).      The term "assaying" is used
to refer to the act or detecting, identifying, screening, or determining,
which act may be performed by any conventional means. For example. a sample
may be assayed for the presence of a particular marker by using an F LISA
assay, a Northern blot, imaging, etc. to detect whether that marker is
present in the sample.      The word "substantially" does not exclude
"completely." e.g.. a composition which is "substantially free" from Y may
he completely free from Y. Where necessary, the word "substantially" may be
omitted from the definition of the disclosure. 



As used herein. "mg/kg" refers to ma of drug per kg body weight of the
patient being administered the drug.      "IL-17 antagonist" as used herein
refers to a molecule capable of antagonizing e.g., reducing, inhibiting,
decreasing, blocking, delaying.) 11,-17 function, expression and/or
signalling (e.g., hy blocking the binding of IL-!7 to the IL-I? receptor).
Non-limiting examples of 11-17 antagonists include IL-17 binding molecules
and 1L-17 receptor binding molecules. In some embodiments of the disclosed
methods, regimens. kits, processes, uses and compositions, an IL.-17
antagonist is employed. By7 binding molecule" is meant any molecule capable
of binding to the human IL- 17 antigen either alone or as it is 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
isotypc, c.. an anti-CD25 antibody, is used. Non-limiting examples of IL-17
binding molecules include small molecules, 11,-17 receptor decoys, and -15-
WO 2012/059598PCT/EP2011/069476 54388 FF antibodies as produced by [3-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 methods, regimens, kits,
processes, uses and compositions, an IL-17 binding molecule is employed.
By "1L-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 1L-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,
11,-17 decoys, and antibodies to the IL-17 receptor as produced by 13-cells
or hybridomas and chimeric, CDR-grafted or human antibodies or any fragment
thereof, e. g., F(ab'), and Fah fragments, as well as single chain or
single domain antibodies. Preferably the 1L-17 receptor binding molecule
antagonizes (e.g., reduces, inhibits, decreases, delays) 1L-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 "antil-nxlv" 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 Vn) and a heavy chain constant region. The
heavy chain constant region is comprised of three domains, C111. CH2 and
CI-13. 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 Vu and VL 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 Nin and VI is
composed of three CDRs and !bur FRs arranned from amino-terminus to
earboxy-terminus in the following order: FRI. CDR1, FR2. CDR2 FR.3, COR3,
FR4. The variable regions of the heavy and light chains -16-  WO
2012/059598PCT/EP2011/069476 54388 IT 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 (Clq) of the classical complement system. In some
embodiments of the disclosed methods, regimens, kits, processes, uses and
compositions, an antibody to 11,-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.. II..-I 7). It has been shown that the antigen-binding
function of an antibody can be performed by fragments of a lull-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.. V11, CL and CHI domains; a Fob)2
fragment, a bivalent fragment comprising two Fab fragments linked by a
disulfide bridge at the hinge region; a Fd fragment consisting of the V11
and CH 1 domains: a Fv fragment consisting of the V1 and VA domains of a
simile arm of an antibody; a dAb fragment (Ward et al., 1989 Nature
341:544-5461. which consists of a V11 domain; and an isolated
complementarity determining region (CDR). Exemplary antigen binding sites
include the CDRs of secukinumab as set forth in SFQ 11) .N0s:1-6 and 11-13
(Table 4), preferably the heavy chain CDR3. Furthermore, although the two
domains of the Fy fragment, VT and VI [, are coded for by separate genes,
they can be joined, using recombinant methods, by a synthetic linker that
enables them to he made as a single protein chain in which the VI. and VF(
regions pair to form monovalent molecules (known as single chain Fy (scFv):
see, e.g., Bird et al. 1988 Science 242:423-426; and Huston et al., 1)88
Proc. Natl. Acad. Sci. 85:5879-58831. 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
II.-17 (e.g., secukinumab) or the 1L-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 antibod) that
specifically binds IL-17 is substantially free of antibodies that
specifically bind antigens other - 17 -  WO 2012/059598PCT/EP2011/069476
54388 FF 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. however, be cross-reactive with other
antigens, such as IL-17 molecules from other species. In some embodiments
of the disclosed methods, regimens. kits, processes, uses and compositions,
the 11.-17 antagonist is an isolated 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 II -17
antagonist 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
g,ermline 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 rivo). I lowever. 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
antagonist is a human antibody. The term "IL-1 7" refers toformerly known
as CTLA8, and includes wild-type 1L- 17A From various species (e.g., human,
mouse, and monkey), polymorphic variants of IL-17A, and functional
equivalents of IL-1 7A. 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- I 7A
(e.g., human IL-17A ), and substantially retain the ability to induce IL-6
production by human dermal fibroblasts.  WO 2012/059598PCT/EP2011/069476
54388 FF      The term "Ko" is intended to refer to the dissociation
constant, which is obtained from the ratio of Kd to Ka (i.e. Kd/Ka) and is
expressed as a molar concentration (YI). KD 'alues for antibodies can he
determined using methods well established in the art. A method for
determining the Ka of an antibody is by using surface plasmon resonance, or
using a biosensor system such as a 13iacore@ system. In some embodiments of
the invention the 1L-17 antagonist, e.g.. IL-17 binding molecule (e.g.,
1L-17 antibody or antigen binding fragment thereof, secukinumab) or 1L-17
receptor binding molecule (e.g.. IL-17 antibody or antigen binding fragment
thereof) binds human IL-17 with a K) of about 100-250 pM.        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) arc 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, mammals and non-mammals, such as nonhuman
primates, sheep, dogs, eats, horses, cows chickens, amphibians, reptiles.
etc. 



An antibody that "inhibits" one or more of I1.-1 7 functional properties
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
11.-17 activity affects a statistiealk significant decrease, e.g., by at
least 10% of the measured parameter, by at least 50%. 80% or 90, and in
certain embodiments an antibodN 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 amine acid sequence variants,
and covalent modifications of an 11:-17 antagonist, e.g., 1L-17 binding
molecule (c. IL-17 antibody or antigen binding fragment thereof, e.g
secukinumab) or IL-17 receptor -19-  WO 2012/059598PCT/EP2011/069476 54388
IT binding molecule (e.g., 1L-17 antibody or antigen binding fragment
thereof) 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
antagonista, e.g., IL-17 binding molecules(e.g., 1L-17 antibody or antigen
binding fragment thereof. e.g., secukinumab) or IL- 17 receptor binding
molecules (e.g.. IL-17 antibody or antigen binding fragment thereof). A
functional derivative includes fragments and peptide analogs of an 1L-17
antagonist as disclosed herein. Fragments comprise regions within the
sequence of a polypeptide according to the present disclosure, e.g..of a
specified sequence. Functional derivatives of the IL-17 antagonists
disclosed herein preferably comprise V0 and/or V,. domains that have at
least about 65%, 75%, 85%, 95%, 96%. 97%, 98%. or even 99% overall sequence
identity with the VH and/or V,. sequences of the IL-17 binding molecules
disclosed herein (e.g.., the VH and/or VL sequences of Table 4), 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
antagonists (e.g., secuk.inuntab) disclosed herein (e.g.. have 1. 2. or 3
amino acid differences from the CDRs set forth in Table 4), and
substantially retain the ability to bind the human IL-17 or, e.g.. inhibit
1L-6 production of IL.-17 induced human dermal fibroblasts. "Inhibit
II.-l6' as used herein refers to the ability of an IL-17 antagonist
secukinumab) to decrease IL-6 production from primary human dermal
fibroblasts. The production of IL-6 in primary human (dermal) fibroblasts
is dependent on I1-17 (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 1L-17 receptor with Fe part. The chimeric
anti-CD25 antibody Simulece' (basiliximab) may be convienently used as a
negative control. Supernatant is taken after 16 h stimulation and assayed
for IL-6 by EL1SA. An IL-I? antagonist, e.g.. IL-17 binding molecule (e.g.,
11,-17 antibody or antigen binding fragment thereof e.secukinumab) or 1L-17
receptor binding molecule (e.IL-17 antibody or antigen binding fragment
thereof) as disclosed herein typically has an IC- for inhibition of IL-6
production (in the presence 1 nIVI human IL-17) of about 50 nNtl or less
(e.g., from about 0.01 to about 50 nM) when tested as above, i.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, 11,-17 antagonists,
e1L-17 binding molecules e.g., 11.-1 7 antibody or antigen - 20 -  WO
2012/059598PCT/EP2011/069476 54388 IT binding fragment thereof,secakinumab)
or 1L-17 receptor binding molecules e.g., IL-17 



antibody or antigen binding fragment thereof) and flinctional derivatives
thereof have an 1050 for inhibition of 1L-6 production as defined above of
about 20 nM or less, more preferably of about 10 riM or less, more
preferably of about 5 rAil or less, more preferably of about 2 nM or less,
more preferably of about I riM or less.        The term covalent
modification includes modifications or a polypeptide according to the
present disclosure, e.g., of a specified sequence: or a fragment thereof
with an organic proteinaceous or non-proteinaccous derivatizing agent,
fusions to heterologous polypeptidc sequences. and post-translational
modifications. Covalent modified polypeptides, e.g., of a specified
sequence, still have the ability to bind the human IL-17 or, e.g., inhibit
IL-6 production or IL-17 induced human dermal fibroblasts by crosslinkinn.
Covalent modifications are traditionally introduced by reacting targeted
amino acid residues with an organic derivativing: 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
posttranslationally 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 send, tyrosine or
threonyl residues, methylation of the anamino groups oflYsine, arginine,
and histidine side chains, see, e.g., T. F. Creighton, Proteins: Structure
and Molecular Properties, W. II. 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 heterologons signal sequences.      The phrase
-substantially identical" means that the relevant amino acid or nucleotide
sequence (e.g., CDR(s), VH, 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 substituted antibody has the same specificity and has at
least 50% of the affinity of the same.  WO 2012/059598PCT/EP2011/069476
54388 FF 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 he about 90% or
greater, e.g., 90%, 91%. 9 93 94% 9 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 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 et al. (( 990) J. Mol. Biol.. 2 1
5: 403 410); the algorithm of Needleman etal. (f 1970) .1. Mol. Biol.. 48:
444 453); or the algorithm of Meyers et al.988) Comput. Appl. Biosei., 4: 1
1 17). A set or parameters may he the Rlosum 62 scoring matrix with a gap
penalty of 12, a gap extend penalty oil, and a Frameshi ft 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 \V. Miller ((1989)
CABIOS, 4:11-17) which has been incorporated into the ALIGN program
(version 2.0), using a PAM I 20 weight residue table, a gap length penalty
of 12 and a gap penalty of 4.       "Amino acid(s)" refer to all naturally
occurring L-ct-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 11.-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 he multiple, where
two or more amino acids have been substituted in the same molecule.
Insertional  WO 2012/059598PCT/EP2011/069476 54388 FF 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 a-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. 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., 1L-17 binding molecule (e.g.. IL-17 antibody or
antigen binding fragment thereof, e.g., secukinumab) or II.-17 receptor
binding molecule (e.g. IL-17 antibody or antigen binding fragment thereof)
that is effective, upon single or multiple dose administration to a subject
(such as a human patient) at treating, preventing, preventing the onset of.
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 1L-1.7
antagonist,11,-17 binding molecule (e.g.,7 antibody or antigen binding
fragment thereof, e.g., secukinumab) 



or 1L-17 receptor binding molecule (e.g., IL-17 antibody or antigen binding
fragment thereof)) 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.        rhe 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 N-'ho  are ill 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.       As used herein, the phrase "inflammatory arthritis-
refers to a variety of conditions 01 the joints that involve the immune
system and inflammation, and includes autoimmune disorders,  WO
2012/059598PCT/EP2011/069476 54388 El- e.g.. rhuematoid arthritis.
Non-limiting examples include seronegative spondyloarthropathies such as
AS. Reiter's syndrome, PsA. enteropathie arthrits, mid other arthropathics
such as RA, juvenile rheumatoid arthritis and systemic onset rheumatoid
arthritis, crystaline arthritis (gout pseudogout, apatite gout),
polymyalgia rheumatica, am yloid arthritis, pigment villonodular synovilis.
synovial chondromatosis, hemophilic arhritis, and reacti'e synovitis. In
some embodiments of the disclosed methods, regimens, uses, kits, and
pharmaceutical compositions, the patient has an inflammatory arthridities.
As used herein, the phrases "ankylosing spondylitis' , AS', and
"spodyloarthropathyrefer to inflammatory arthridities characterized by
chronic inflammation of joints, which can include the spine and the
sacroilium in the pelvis, and which can cause eventual fusion of the spine.
The modified New York criteria for AS or the ASAS axial SPA criteria (2009)
may be used to diagnose a patient as having AS. In some embodiments of the
disclosed methods, regimens, uses, kits, and pharmaceutical compositions,
the patient has AS.      As used herein, the phrase psoriatic arthritis"
and "PsA" refer to an inflammatory arthridities that is often associated
?\.ith psoriasis of the skin. A variety of criteria. e.g. Moll and Wright
criteria, Modified F.SSC3 criteria. McGonagle criteria, the Classification
Criteria for Psoriatic Arthritis (CASPAR) criteria, etc. may he used to
diagnose a patient as having PsA. In some embodiments of the disclosed
methods, regimens. uses, kits, and pharmaceutical compositions, the patient
has PsA.      As used herein "rheumatoid arthritis" or "RA" refers to a
chronic, systemic inflammatory arthridities that may affect many tissues
and organs, but principally attacks synovial joints. The 2010 ACR/EULAR
criteria may be used to diagnose a patient as having RA. In some
embodiments of the disclosed methods, regimens, uses, kits, and
pharmaceutical compositions, the patient has RA.      As used herein, the
phrase "2010 ACRIF.I.lIAR criteria" refers to the 2010 American College of
Rheumatology/European League Against Rheumatism classification criteria for
RA found in Aletaha et al. (2010) Ann. Rheum. Dis. 69:1580-1588. That
criteria, which is used to classify a patient as having rheumatoid
arthritis, is set forth in Table 1.       As used herein, "C-reactive
protein" and "CRP" refers to serum C-reactive protein, a plasma protein
commonly used as an indicator or the acute phase response to inflammation.
The level of CRP in plasma may he Oven in any concentration. e.g.,mnol/L.
Levels of CRP  WO 2012/059598PCT/EP2011/069476 54388 FF may be measured by
a variety of well known methods, e.g., radial immunodiffusion,
electroimmunoassay, immunoturbidimetry, ELISA, turbidimetric methods,
fluorescence polarization immunoassay, and laser nephelometry. Testing for
CRP may employ a standard CRP test or a high sensitivity CRP (hs-CRP) test
(i.e., a high sensitivity test that is capable of measuring low levels of
CRP in a sample using laser nephelometry). Kits for detecting levels of CRP
may be purchased from various companies, e.g., Calbiotech, Inc, Cayman
Chemical, Roche Diagnostics Corporation, Abazyme. DADE Bchring,"Abnova
Corporation. Aniara Corporation, Bio-Quant Inc., Siemens Healthcare
Diagnostics, etc, 



As used herein "high level of CRP" refers to an above normal CRP level as
defined in the 2010 ACR/EULAR criteria (Aletaha et al. (2010) Ann. Rheum.
Dis. 69:1580-88). According to the 2010 ACRIEULAR criteria, normal/
abnormal CRP is based on local laboratory standards. Each local laboratory
will employ a cutoff value for abnormal (high) CRP based on that
laboratory's rule for calculating normal maximum CRP. A physician generally
orders a CRP test from a local laboratory, and the local laborator\..
reports normal or abnormal (low or high) CRP using the rule that particular
laboratory employs to calculate normal CRP. Thus, unless the context
dictates otherwise, as used herein "high level of CRP" is not meant to
denote a particular numerical value, as what is considered a normal CRP
value will differ between laboratories and assays. In some embodiments of
the disclosure, a "high level of CRP" is > about 10 mgL (e. 10 mg.11), >
about 20 mg./L (e.g., 20 mg/L) or> about 30 mcilL30 mg/L). The CRP level,
when assessed at baseline, is referred to as "baseline CR1"'. A high level
of CRP at baseline may be referred to as "elevated baseline CRP- or "high
baseline CRP". In some embodiments of the disclosed methods, regimens,
uses, kits, and pharmaceutical compositions, the patient has a high
baseline CRP or hsCRP) or a high level of CRP (or hsCRP). The term "hsCRP"
refers to the level of CR.P in the blood as measured by high sensitivity
CRP testing.         As used herein, erythrocyte sedimentation rate", "ESR"
"sedimentation rate and "sechiate refer to the rate of sedimentation of
erythrocytes in a patient sample (e.g., plasma sample). An ESR reflects
plasma viscosity and the presence of acute phase proteins, and is normally
reported in "mm/hr". ESR is performed by measuring the distance that red
blood cells precipitate in a tube over time. Typical ESR testing methods
utilize the Westergren test, the Zeta Sedimentation Rate (ZSR) test and the
Wintrobe test. (See. Moseley and Bull (1982) Clin. Lab Haematol. 4:169-78;
Miller et al. (1983) Br Med 1 (Clin Res Ed) 286 (6361):266. Wetteland Pet -
25 -  WO 2012/059598PCT/EP2011/069476 54388 IT al. (1996) .1. Intern, Med.
240 (3): 125 310, all of which arc incorporated by reference herein in
their entirety). Commercial kits for measuring ESR are available from,
e.g.. ARKRAY 1;SA, BD Diagnostic Systems, and Polymedco Inc. ESIZ
instruments may be found. e.g. in US Patent 6974701, and from various
companies, such as Steellex Scientific, INicesound Electronics Co., Globe
Scientific Inc., Alifax"AnalysisInstrument AB. Streck Laboratories, PolyMed
Co, Inc.,. and Quantimetrix.         As used herein "high [SR" refers to an
above normal ESR as defined in the 2010 ACR/EULAR criteria (Aletaha et al.
(2010) Ann. Rheum. Dis. 69:1580-88). According to the 2010 ACR1EULAR
criteria. normal / abnormal ESR is based on local laboratory standards.
Each local laboratory will employ a cutoff value for abnormal (high) ESR
based on that laboratory's rule for calculating normal maximum ESR"A
physician generally orders an ESR test from a local laboratory, and the
local laboratory will report normal or high 1.SR using the rule that
laboratory employs to calculate normalThus. unless the context dictates
otherwise, as used herein "high ESR" is not meant to denote a particular
numerical value, as what is considered a normal ESR value will differ
between laboratories and assays. In some embodiments of the disclosed
methods, regimens, uses, kits. and pharmaceutical compositions, the patient
has a high FSR.        As used herein. "rheumatoid factor.' or "RF" refers
to autoaraibodies against the Fe portion of IgG antibodies, which are often
present in RA patients. As used herein "RF" includes any RF isotypc,, IgG.
IgE, IgM and fgA. RF can be assayed using a variety of well-known
techniques that are available to determine the presence or absence of a
particular antibody,  an EL1SA assay, an agglutination test, a nephelometry
test, etc. RF levels may be reported by laboratories in a variety of ways,
e.g.. Ithml, units/ml, and titer using a dilution test to measure how much
a blood sample from a patient may be diluted befbre RF can no longer be
detected, e.g., a titer of 1:80 indicates more detectable RI' than a titer
of 1:20). RF kits are commercially available, e.g.. from 1131, - America
(fmmuno-Biological Laboratories         A patient that is seropositive for
RF is referred to herein as "RI' . Similarly, if a sample From a patient
has RF, then that sample is "Ri;+". Each local laboratory will employ a
cutoff value for normal RI' levels based on that laboratory's rule for
calculating normal maximum RT. As suggested by Aletaha et al. (2010) Ann.
Rheum. Dis. 69:1580-15K a patient will he considered RI-'-'- based on the
upper limit of normal FUN] for the respective laboratory test and - 26 -  



WO 2012/059598PCT/EP2011/069476 54388 El; assax. a patient is RH- if a
value greater than the 1_11...,N for the respective laboratory test and
assay is determined. Accordingly, unless the context dictates otherwise, as
used herein "RF+" is not meant to denote a particular numerical value, as
the ULN will differ between laboratories and assays. As a non-limiting
example, at the time of testing, Laboratory X gives the normal range of RI
in the blood as 14 - 60 units/mL. At the time of testing, Laboratory Y
gives the normal range of RE in the blood as ---- 40 IU/ml. At the time of
testing, Laboratory Z gives the normal range of RI- in the blood as 1:20 to
1:80 titer. Thus, a patient would be RE+ if Laboratory X returned an RF
level of greater than 60 unitslml. if Laboratory Y returned an RE value of
greather than 40 ILJ/mi, or if Laboratory Z returned an RE titer greater
than 1:80. In some embodiments of the disclosed methods, regimens. uses,
kits, and pharmaceutical compositions, the patient is RFt The term
seropositive" used to mean the presence of a specific. substancein a
patient's blood serum.       As used herein. "anti-citrullinated protein
antibody", -ACPA" "anti-cyclic citrullinated peptide antibody" and
"anti-CCP' refers to autoantibodies that hind citrullinated amino acid
residues on proteins, which are found in the joints of in RA patients.
Cyclic citrallinated peptides are used in in vitro tests (e.g., ELISA
assays) to determine the presence of ACPA in a patient's blood; as a
result, an ACPA is also referred to as an "anti-CCr antibody. ACPA levels
can be assayed using a variety of well-known techniques that are available
to determine the presence or absence of a particular antibody. e.g.,
agglutination. ELISA assay, etc. ACPA kits are commercially available,
e.g., the DIASTATO anti-CCP test from Axis-Shield Diagnostics, Ltd. (UK)
and AxSYN4 Anti-CCVk kit. from Abbot Diagnonstics 'Germany).        A
patient that is seropositive for ACPA is referred to herein as "ACPA+ .
Similarly, if a sample from a patient has ACP.A, then that sample is "ACPA
". Each local laboratory will employ a cutoff value for normal ACPA levels
based on that laboratory's rule for calculating normal maximum ACPA. As
suggested by Aletaha et al. (2010) Ann. Rheum. Dis. 69:1580- 1588, a
patient will he considered ACPA1 based on the upper limit of normal {ULM
for the respective laboratory test and assay: a patient is ACPA+ if a value
greater than the 1.5I,N for the respective laboratory test and assay is
determined. Accordingly, unless the context dictates otherwise, as used
hereinCPA+" is not meant to denote a particular numerical value, as the ULN
will differ between laboratories and assays. As a non-limiting, at the lime
of testing,  WO 2012/059598PCT/EP2011/069476 54388 Ft' Laboratory A gives
the reference range of ACTA in the blood as <20 EV (arbitrary ELISA units).
At the time of testing. Laboratory B gives the reference range of ACPA in
the blood as < 5 It/ml. Thus, a patient would be ACPA+ if Laboratory \
returned an ACPA value greater than 20 EU or if' laboratory B returned an
ACPA value of greater than 5 Utml. In some embodiments of the disclosed
methods, regimens, uses, kits, and pharmaceutical compositions, the patient
is ACPA        Select normal I abnormal and reference ranges for ACPA, ESR,
RF and CRP may be found, e.g., in Fischbach and Dunninn (2009) -A Manual of
Laboratory and Diagnositc Tests" (8th Edition) Wolters Kluwer/Lippincott
Williams and Williams, which is incorporated by reference herein in its
entirety.        As used herein, the phrase "high risk RA patient" is used
to define a patient that: a) is RFU ACPA- or both RF-f- and ACPA ; and h)
has a high level of CRP (or hsCRP), a high ESR, or both a high level of CRP
and a high ESR. In some embodiments of the disclosed methods, regimens,
uses, kits, and pharmaceutical compositions, the patient is a high risk RA
patient. In some embodiments, the patient presents with involvement of at
least one. two, three four, five, six, seven, eight, nine or ten small
joints. In some embodiments. the patient presents with involvement of at
least one. two, three four, five, six, seven, eight, nine or ten large
joints. In some embodiments, the patient presents with involvement of
greater than ten joints, with at least one of the joints being a small
.joint. In some embodiments, the patient has duration of symptoms fat least
six weeks.        "Joint involvement" refers to any swollen or tender joint
on examination. which may be confirmed by imaging evidence of synovitis.
Categories or joint distribution are classified according to the location
and number of involved joints, with placement into the highest category
possible based on the pattern of joint involvement. "Large joints" refers
to shoulders_ elbows, hips, knees, and ankles. "Small joints" refers to the
metacarpophalangeal joints, proximal interphalangcal .joints, second
through fifth metatarsophalangeal joints, thumb interphalangeal joints, and
wrists. In some embodiments of the disclosed methods, regimens. uses, kits
and compositions, a patient has = 6 out of 28 tender joints and = 6 out of
28 swollen joints and 



hsC RP > 10 mg/I:. 54388  WO 2012/059598PCT/EP2011/069476 543SS FF
"Duration of symptoms" refers to patient sell-report ofthe duration of
signs or symptoms of syno)...-itis (e. g., pain, swelling, tenderness) of
joints that are clinically involved at the time of assessment. regardless
of treatment status.      As used herein, "selecting a high risk RA patient
for treatment. and -'selecting a patient fbr treatment on the basis of the
patient being a high risk RA patient and "selected for treatment is used to
mean that a particular RA patient is chosen from a larger group or RA
patients based on that particular patient fulfilling the high risk RA
criteria (i.e., the patient is RF+, ACPA  or both RF+ and ACPA-t and the
patient has a high level of CRP. a high F.SR, or both a high level of CRP
and a high FSR).       As used herein, the phrase has been previously
treated for RA' is used to mean a patient that has previously undergone RA
treatment using an anti-rheumatic agent. e.g., the patient is a failure, an
inadequate responder, or intolerant to a previous RA therapy,
anti-rheumatic agent or treatment regimen. Such patients include those
previously treated with MIX. DMARDs, and/or biologics, such asf'.\lf alpha
antagonists, etc. In some embodiments of the disclosed methods, regimens,
uses, kits, and pharmaceutical compositions. the patient has been
previously treated for RA.       As used herein, the phrase has not been
previously treated for RA" is used to mean a patient that has not
previously undergone RA treatment using an anti-rheumatic agen. i.e., the
patient is "nal.vell. In some embodiments of the disclosed methods,
regimens, uses, kits, and pharmaceutical compositions, the patient has not
been previously treated for RA.      As used herein, a "failure" to a
previous RA therapy refers to (1) a patient who has no meaningful clinical
benefit (primary lack of efficacy); (2) a patient who has a measurable and
meaningful response, but for whom response could be better, e.g., low RA
disease activity or RA remission was not achieved (also termed "inadequate
response"): (3) a patient who, after an initial good response, worsens
(secondary loss of efficacy); and (4) a patient who has a good response but
discontinues because of a side effect (also termed "intolerance"). Patients
who show TM' inadequate response (INIF-IR) or intolerance to TI\ F would be
considered TNF failures. Patients who show methotrexate inadequate response
(MIX-IR) or intolerance to MTX would be considered MTX failures. Patients
who show DMA RD inadequate response (DMARD-IR) or intolerance to DMARDs
would he considered D'.V.LARD failures. In some  WO
2012/059598PCT/EP2011/069476 54388 FF embodiments of the disclosed methods,
regimens, uses, kits. and pharmaceutical compositions, the patient is a
IN!- failure, a IVITX failure, or a WARD failure. By "therapeutic regimen"
is meant the pattern of treatment (Ilan illness, ethe pattern o dosing used
during the treatment of RA. A therapeutic regimen may include an induction
regimen and a maintenance regimen. Examples of therapeutic regimens for
treatment of RA are given in Table 2, none of which provide for treatment
of a high risk RA patient.  



Maintenance Regimen 40 nig every other week. Some patients with RA not
receivirm metnotrexate may benefit from increasing the frequency to 40 mg
every week.  50 rim once weekly with or without methotrexate (MIX).
mg/lt!-,i- every 8 weeks thereafter. 'or patients who have an incomplete
response, consideration may be given to adjusting the dose up to 10 me/kg
or treating as often as ever yi 4 weeks.  200 miz every other week: for
maintenance dosing. 400 mg every 4 weeks can  be considered. 50 mg
administered once a month  100 rim/day administered daily.  Subsequent
courses should he administered every 24 weeks or based on clinical
evaluation, but not sooner than every 16 weeks. Every 4 weeks thereafter. 4
mg/kg once every 4 weeks followed by an increase to 8 mg/kg based on
clinical response.   Table 2: Examples of therapeutic regimens for
biological treatment of rheumatoid arthritis (RA)      The phrase
"induction regimen" or -induction period" refers to a treatment regimen (or
the portion fa treatment regimen) that is used for the initial treatment of
a disease. In some embodiments, the disclosed methods, uses, kits.
processes and regimens (e.g., methods of treating an inflammatory
arthriditics, e.g. RA, such as a high risk RA patient) employ an induction
regimen. The general goal of an induction regimen is to provide a high
level of drug to  WO 2012/059598PCT/EP2011/069476 54338 FF a patient during
the initial period of a treatment regimen. An induction regimen may employ
part or in whole) administration of 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. in some embodiments of the disclosed methods,
uses, kits, processes and regimens the induction dose may be delivered
druing an induction regimen as a single high dose infusion (e.g., about 30
mg/kg). Alternatively, an induction dose may be delivered as several (e.g.,
two or three) infusions (e.g., about 10 mg/kg-). Alternatively, an
induction dose may be delivered as several (e.(2, 3,4, 5,6 or more)
subcutaneous injections e.g., about 75-300 mg). Delivery of drug during an
induction regimen may be via a subcutaneous (s.c.) route, e.g., delivery of
dosages of about 75 mg. - about 



300 mg s.c eabout 75 mg s.c., about 150 mg s.c , about 300 mg s.c.), or via
an intravenous (i.v.) route, edelivery of dosages of about 1 mg/ -g - about
30 mg/kg i.v. e.g., about 1 mg/kg, about 3 mg/kg, about 10 mg/kg. about 30
mg/kg) or any other route of administration (e.g, intramuscular,In some
embodiements of the disclosed methods, compositions, kits, uses and
regimens the IL-I 7 antagonist e.g., seeukinumab) is delivered by iv.
administration during' at least a portion of the induction regimen. In some
embodiments, the induction regimen comprises administering a dose of about
1 mg/kg. about 30 mg/ kg, about 1 mg/kg - about 10 mg/kg, preferably about
10 mg/kg of the IL-17 antagonist (e.g., seeukinumah). In further
embodiments, the induction doses are delivered weekly, bi-weekly ever N
other week, or monthly, preferably every other week. In further
embodiments, the induction regimen employs 1 - 10 doses of the II_-17
antagonist (e.g.. secukinumab). preferably three doses of the IL-17
antagonist secukinurnab).      An induction regimen for delivery of an
I1.-17 antagonist, e.g., an 1L-17 binding molecule e.g., an IL-17 antibody,
such as seeukinumab) or an IL-17 receptor binding molecule (ean IL-17
receptor antibody) may also be designed using PK information see Table 10),
rather than specific dosages. For the disclosed uses, regimens and methods
(e.g.. methods of treating an inflammatory arthridities, e.g.. RA, such as
a high risk RA patient), an artisan may deliver an IL-17 antagonist, e.g.,
an IL-17 binding molecule (e.g., an 11.-17 antibody, such as secukinumab)
or an 1L-17 receptor binding molecule (e.g.. an IL- I 7 receptor antibody)
during an induction regimen to provide an average Cm", of about 360 pg/mL -
about 401 ug/mL. Alternatively, an artisan may deliver an 11,-17
antagonist, ean IL-17 binding molecule (e.2, an IL-17 antibody,  WO
2012/059598PCT/EP2011/069476 54388 IT such as secukinumab) or an IL-17
receptor binding molecule (e.g., an 1E-17 receptor antibody) during an
induction regimen to provide an average C , of about 401 kg"..mL, with up
to about a 30%-40% + or -1 inter-patient variation for an average 90 kg
human. Alternatively, an artisan may deliver an IL-17 antagonist, e.g.. an
IL-17 binding molecule (e.g., an IL-17 antibody, such as seeukinumab) or an
IL-17 receptor binding molecule (e.g., an 1L-17 receptor antibody) during
an induction regimen to provide an average C, of about. 3601..tg/mL for an
average 75 kg human. Alternatively, an artisan may deliver an IL-17
antagonist, e.g., an IL-17 binding molecule (e.g., anantibody, such as
secukinumab) or an 11,-17 receptor binding molecule (e.g., an IL-17
receptor antibody) during an induction regimen to provide trough levels
over 80        over a 10 week period for an average 75 kg human. In some
embodiments, the IL-17 antagonist is delivered week 0, 2 and 4 i.v, during
an induction regimen to provide an average average Cue, of about 401 p.g/mi
e, with up to about a 30%-40% + or -] inter-patient variation for an
average 90 kg human. In some embodiments, the 1L-17 antagonist is delivered
week 0, 2 and 4 i.v. during an induction regimen to provide an average
average C," of about 360 .(g.imL for an average 75 kg human. In other
embodiments, the IL-17 antagonist is delivered week 0, 2 and 4 iv. during
an induction regimen to provide trough levels over 80 jig/mi.. over a 10
week period for an average 75 kg human.       The phrase "maintenance
regimen or "maintenance period" 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 long periods of time months or years). In some embodiments,
the disclosed methods, uses and regimens (e.e methods of treating an
inflammatory arthridities, e.g.. RA, such as a high risk RA patient employ
a maintenance regimen. 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 manifestation,
etc..)). Delivery of an IL- I 7 antagonist. e.g.,7 binding molecule (e.g.,
IL-I 7 antibody or antigen binding fragment thereof, e.g.. secukinumab) or
IL-17 receptor binding molecule (e.IL-17 



antibody or antigen binding fragment thereof) during a maintenance regimen
may be via a subcutaneous route. e.g., delivery of dosages of about 75 mg -
about 300 mg s.c.about 75 mg s.c., about 150 mg s.c., about 300 mg s.c.) or
via an intravenous route, e.g.. delivery of  WO
2012/059598PCT/EP2011/069476 54388 171- dosages of about about 1 mg/kg
about 30 mg/kg iv. (e.g., about 1 mg.about 3 mg/kg, about  10 mg/kg. about
30 mg/kg), or any other route of administration (e .g. intramuscular,
i.m.). In some embodiments of the disclosed methods, uses and regimens, the
IL-17 antagonist e.g., secukinumab) is delivered b?..' s.c. administration
during the maintenance regimen. In some embodiments, the maintenance
regimen comprises administering a dose of about 75 mg about 300 mg, about
75 mg - about 150 mg, preferably about 75 mg or about 150 mg of the IL-17
antagonist (e.g., seeukinumab). Jn some embodiments, the maintenance
regimen comprises administering a dose of the 11,-17 antagonist e.g.,
secukinumab) on a monthly basis. A maintenance regimen for delivery of an
1L-17 antagonist, ean IL-17 binding molecule (e.g., an IL-17 antibody. such
as secukinumab) or an7 receptor binding molecule (e.g., an 11.-17 receptor
antibody) may also be designed using PK information (see Table 9), rather
than specific dosages. For the disclosed uses. regimens and methods (e.g..
methods of treating an inflammatory arthridities, eRA, such as a high risk
RA patient). an artisan may deliver an IL-17 antagonist, e.g., an 11,-17
binding molecule (e.g.. an I1..-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 9.4 ng/mL - about 31 ug/mL (e.g., about 9.4 ug/mL. about 17.3 u.g/m1,
about 31 H.g/mL), with up to about a 30%  1- or inter-patient variation for
an average 75 kg (e.g., 71-79 kg) human. Alternatively, an artisan may
deliver an 1L-17 antagonist, e.g.., an IL-17 binding molecule (e.g., an
11.-17 antibody, such as sectikinumab) or an IL-I 7 receptor binding
molecule (e.g.. an IL-17 receptor antibody) during a maintenance regimen to
provide an average steady-state trough level of about 8.0 ug/mL about
30.0(e.g. about 8.0 pg/mL. about 17 lagimL, about 30 iaglmL) for an average
75 kg human. In some embodiments, the 1L-17 antagonist is delivered monthly
during a maintenance regimen to provide an average steady-state trough
level of about 9.4 tigintl. - about 31 uglml, (e.g., about 9.4 ttglinlg
about 17.3 ug./mL. about 31 ug/mL), with up to about a 30%    or -1
inter-patient variation for an average 70 kg human. In other embodiments,
the IL-antagonist is delivered monthly during a maintenance regimen to
provide an average steady-state trough level of about 8.0- about 30.0 vg/mL
(e.g., about 8.0 pg/mL, about 17 pg/m1" about 30 riglrnL) for an average 75
kg human. Alternatively, an artisan may deliver an IL-17 antagonist, e.g..
an 11.-17 binding molecule (e.g., an 11.-17 antibody, such as =,ecukinum
ab)or an 1L-17 receptor binding molecule e.g., an 1L-17 receptor antibody)
during a maintenance 



- 33 -  WO 2012/059598PCT/EP2011/069476 54385 I+ regimen to provide a mean
AUL: tau at steady state of about 314 medayft, - about 1323 medayft. (e.g..
about 314 g*dayit to about 1256 tredavii e.g., about 331 me(ay/L to about
1323 meday/L).      The timing of dosing is generally measured from the day
of the first dose of secukinumab whieh is also known as "baseline").
However, different health care providers use different naming conventions,
as shown in Table 3, below. Week 0/1 1/2 23 3/4 475 5/6 6/7 1 7/S Sf9 9/10 



l 10/uetc 1day 0/1 / 14/15 21/22 28/29 :35/36 42/43 49/50 56/57 63/64 70/71
i etc.  Table 3 - Common naming conventions fel dosing regimens. Bolded
items refer to the naming convention used herein.      Notably, week /ero
may be referred to as week one in some naming conventions, while day zero
may be referred to as day one in some naming conventions. Thus, it is
possible that different physicians will designate, ea dose as being given
during week 3 / on day 21, during week 3 / on day 2.2. during week 4 / on
day 21, during week 4 / on day 22. while referring to the same dosing
schedule. For consistency, as used herein, the first week of dosing will be
referred to as week zero, while the first day of dosing will be referred to
as day 1. Thus, as an example, four induction doses of secukinumab
administered weekly during an induction regimen would be provided during
week 0 (e.g.. on about day. 1). during week 1 (e.g., on about day 8),
durinL, week 



2 e.g.. on about day 15). and during week 3 (e.g., on about day 22).
Induction doses may be administered every two weeks (i.e., every other
week), e.g., during week 0, during week 2, during week 4, etc. Induction
doses may be administered every three weeks, e.( during week 0, during week
3, during week 6_ etc. Induction doses may be administered daily for one
week, e.g., on day 1 7. It must be noted, however, that this naming
convention is only used for clarity, and should not be construed as
limiting.      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 iv. drip and bag. a 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.  WO 2012/059598PCT/EP2011/069476 54388 FE      Various aspects of the
disclosure are described in further detail in the IblIowing subsections.
All patents, patent applications, references and other publications are
incorporated by reference herein in their entirety. IL-1.7 Antagonists
The various disclosed pharmaceutical compositions, regimens, processes,
uses, methods and kits utilite an 11.-17 antagonist, e.g.. IL-I 7 binding
molecule (e.g., 11.-17 antibody or antigen binding fragment thereof, e.g.,
secukinumab) or 11,-1 7 receptor binding molecule (e.g., IL-1 7 antibody or
antigen binding fragment thereof).        In one embodiment, the IL-17
antagonist, e.g.. IL-17 binding molecule (e.g.. IL-17 antibody or antigen
binding fragment thereof, e.g., secukinumab), comprises at least one
immunoglobulin heavy chain variable domain (V comprising in sequence
hypervariable regions CDR 1. CDR2 and CDR3, said CDR 1 having the amino
acid sequence SFQ ID NO:1 (NY-W-M-N), said CDR2 having the amino acid
sequence SEQ ID NO:2 (A-I-N-Q-D-G-S-E-K-YY-V-G-S-V-K-G), and said CDR3
having the amino acid sequence SW ID NO:3 (D-Y-Y-D-ILIDYY
I-H-Y-W-Y-F-D-L).       In one embodiment, the IL-17 antagonist, c.g, IL-17
binding molecule (e.g.. IL-17 antibody or antigen bindina fragment thereof,
e.g.. secukinumab), comprises at least one immunoglobulin light chain
variable domain (VI) comprising in sequence hypervariable regions
CDR2" and CDR3", said CDR1" haying the amino acid sequence SEQ1D .N0:4
(R-A-SQ-S-V-S-S-S-Y-I.-A), said CDR2" having the amino acid sequence SEQ ID
NO:5 (G-A-S-S-RA-T) and said CDR3" having the amino acid sequence SF.Q ID
NO:6 (Q-Q-Y-Ci-S-S-P-C-T).       In one embodiment. the 1L-17 antagonist.
e.g., 1E-17 binding molecule (e.g., IL-17 antibody or antigen binding
fragment thereof, e.g.. secukinumab), comprises at least one immunoglobulin
heavy chain variable domain (h) comprising in sequence hyperyariable
regions CDR 1 -x, CDR2-x and CDR3-x, said CDR1-x having the amino acid
sequence SEQ. ID NO:11 (G-E-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-GS-E-k-Y-Y), and said CDR3-x having
the amino acid sequence SEX) ID NO: 1 3 In one embodiment, the 11,-17
antagonist, e11,-1 7 binding molecule (e.g.. II,-17 antibody or antigen
binding fragment thereof, e.g., secukinumab), comprises at least one - 35 -



WO 2012/059598PCT/EP2011/069476 54388 IF immunoglobulin V domain and at
least one immunoglobulin VL domain, wherein: a) the immunoglobulin VEI
domain comprises: i) hypervariable regions CDR1. CDR2 and CDR3, said CDR1
having the amino acid sequence SEQ ID NO: I. said CDR2 having the amino
acid sequence SEQ ID NO:2, and said CDR3 having the amino acid sequence SEQ
H) NO:3 or ii)hypervariable regions CDR 1-x. CDR2.-x and CDR3-x. said
CD121-x having the amino acid sequence SEQ ID NO: Ii. 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 h) the immunoglobulin VL domain comprises
hypervariable regions CDR 1', CDR2' and CDR3', said CDR 1i having the amino
acid sequence SEQ ID NO:4, said CDR2' having the amino acid sequence SEQ ID
NO :5, and said CDR' having the amino acid sequence SEQ ID NO:6 or.
In one embodiment, the IL-17 antagonist, e.g.. IL-17 binding molecule
(e.g., 1L-17 antibody or antigen binding fragment thereof, e.u.,
secukinumab), comprises at least one immunoglobulin VII domain and at least
one immunogIobulin V1, domain, wherein: a) the at least one immunoglobulin
VH domain comprises in sequence hypervariable regions CDRI , CDR2 and CDR3.
said CDR I having the amino acid sequence SEQ ID NO:1, said CDR2 having the
amino acid sequence SEC) ID NO:2. and said CDR3 having the amino acid
sequence SEQ ID NO:3; and h) the at least one immunoglobulin VI domain
comprises in sequence hvpervariable regions CDR CDR2' and CDR3'. said CDR I
having the amino acid sequence I.';EQ 11) NO:4, said Cl.)1(2' having the
amino acid sequence SEQ IL) NO:5, and said CDR3' having the amino acid
sequence SFQ Ill NO:6.        In one embodiment, t the IL-17 antagonist,
c.g. IL-17 binding molecule (e.0 IL-17 antibody or antigen binding fragment
thereof, e.g. sccukinumab), comprises at least one immunoglobulin VH domain
and at least one immunoglobulin V domain, wherein: a) the at least one
immunoglobulin VII domain comprises in sequence hypervariable regions CDR I
-x. CDR2-x and CDR3-x. said CDRI-x having the amino acid sequence SEQ ID
NO: Ii. 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 1:0 the at least
one immunoglobulin \hcomprises in sequence hypervariable regions CDR'',
CDR2' and CDR3', said CDR1' having the amino acid sequence SEQ II) 150:4,
said CDR2i having the amino acid sequence SEQ ID 150:5, and said CDR3'
having the amino acid sequence SEQ ID NO:6.  WO
2012/059598PCT/EP2011/069476 5438S FE In one embodiment, the 1L-17
antagonist, eIL-17 binding molecule e.g.. IL-17 antibody or antigen binding
fragment thereof, sccukinumab), comprises: an immunoglobulin heavy chain
variable domain (V11) 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 SFQ ID NO:10: c) an immunoglobulin V0
domain comprising the amino acid sequence set forth as SEQ ID NO:8 and an
immunoglobulin V1 domain comprising the amino acid sequence set forth as
SU) ID NO:10; d) an irmnunoglobulin VH domain comprising the hypervariable
regions set forth as SEQ ID NO:1, SEC) ID NO:2, and SEQ ID NO:3 e an
immunoglobulin V1 domain comprising the hypervariable regions set forth as
SEQ ID NO:4, SFQ ID NO:5 and SEQ ID O:6; I) an immunoglobulin VH domain
comprising the hypervariable regions set forth as SEQ IL) NO:11, SEQ ID
NO:12 and SEQ ID NO:13; g) an immunoglobulin V0 domain comprising the
hypervariable regions set forth as SEQ ID O: 1, SFQ ID NO:2, and SEQ ID
NO:3 and an immunoglobulin V1. domain comprising the bypervariable regions
set forth as SR) ID NO:4, SEQ ID NO:5 and SEQ ID NO:6; or h) an
immunoglobulin V11 domain comprising the hypervariable regions set forth as
SFQ ID NO: 11 SEQ 11) NO:12 and SEQ ID NO:13 and an immunoglobulin VL
domain comprising the hypervariable regions set forth as SE.Q ID NO:4. SEQ
ID NO:5 and SEQ ID NO:6. For ease of reference the amino acid sequences of
the hypervariable regions of the secukinumah monoclonal antibodies, based
on the Kabat definition and as determined by the X- ray analysis andusing
the approach of Chothia and coworkers, is provided in Table 4, below.
Light-chain  



CDR1'   KabatI R-A__  (SEQ ID NO:4)  (Molina:A-ray(SEQ ID NO:4)
KabatG-A-S-S-R-A-1'(SEQ ID NO:5)    Chothial X-ray  G-A-S-S-R-A-T (SEQ ID
NO:5)   



Chothia/ X-rty  Q-O-Y-G-S-S-P-C-T (SEQ ID NO:6)  Heavy-chain N-Y-W-M-N (SEQ
ID NO:!)  WO 2012/059598PCT/EP2011/069476 54388 FF CDR 1 -x Chothial X-ray
G-1,---r I,--Y-W-M-N (SFO ID NO IT) CDR.] K abut
A-I-N-Q-D-G-S-E-K-Y-Y-V-G-S-V-K-G (SEQ ID NO:2) 



CDR2-x Chothial X-ray A-I-N-Q-D-G-S-E-K-Y-Y (SEC) ID NO: l) CDR3Kabat
D-Y-Y-D I L T D-Y \E' 1 H-Y-W-Y-F-D-I_ (SEQ ID NO:3)   CDR3-x (Thothial
X-ray  C-V-R-D-Y-V-D-I-L-T-D-Y-Y-11-11-Y-W-Y-IF-D-L-W-6 (SEQ ID , NO:13)
Table 4: Amino acid sequences of the hypervariable regions of the
secukinutnab 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.       In preferred embodiments, the variable domains of both
heavy and light chains are of human origin, for instance those of the
secukinumab antibody tvhich are shotn in SEQ. ID NO:10 (= variable domain
of light chain, i.e., amino acid Ito 109 of SEQ ID NO:10) and SEQ ID NO:8
tr variable domain of heavy chain. i.c amino acid I to 127 of SEQ ID NO:8).
The constant region domains preferably also comprise suitable human
constant region domains, kir instance as described in "Sequences of
Proteins of Immunological Interest.", Kabat E.A. et al, LIS Department of
Health and Human Services. Public Health Service, National Institute of
Health.       In some embodiments, the IL-17 antagonist, e.g.. IL-17
binding molecule (e.g., 11,-17 antibody or antigen binding fragment
thereof, esecukinumab), comprises the variable light domain of SEQ ID
NO:10. In other embodiments. the 11.-17 antagonist. e.g.. IL-17 binding
molecule (e.g., IL-17 antibody or antigen binding fragment thereof, e.g.,
secukinumab), comprises the variable heavy domain of SEQ ID NO:8. In other
embodiments. the IL-17 antagonist. e.g., 1L-17 binding molecule (e.g.,
IL-17 antibody or antigen binding fragment thereof, e.g., secukinumab).
comprises the variable light domain of SEQ ID NO: 10 and the variable heavy
domain of SEQ ID NO:8. In some embodiments, the IL-17 antagonist, e.g.,
IL-17 binding molecule (e.g., IL-17 antibody or antigen binding fragment
thereo r. e.g., seeukinumab), comprises the three CDRs of SEQ ID NO: 10. In
other embodiments, the IL-17 antagonist, e.g., 1L-17 binding molecule
(e.g.. IL-17 antibody or antigen binding fragment thereof. esecukinumab).
comprises the three CDRs of SFQ ID NO:8. In other embodiments, an the 'HA 7
antagonist, e.g., IL-17 binding molecule (e. = IL- 17 antibody or antigen
binding fragment thereof, e.g., secukinumab), comprises the three CDRs of
SEQ ID NO: 10 and the three  



WO 2012/059598PCT/EP2011/069476 54388 IT CDRs of SEQ ID NO:8. CDRs of SEQ
ID NO:8 and SEQNO:10. according to both the Chothia and Kabut definition.
may be found in Table 4. In some embodiments, the 1L-17 antagonist, e1L-17
binding molecule (eIL-17 antibody or antigen binding Fragment thereof.
e.g.. secukinumab), comprises the light domain of SEQ ID NO:15, In other
embodiments, the IL-17 antagonist,IL-17 binding molecule e.g.. IL-17
antibody or antigen binding fragment thereof, e.g., secukinumab). comprises
the heavy domain of SFQ ID NO: 17. In other embodiments, the IL-17
antagonist, e.g., 1L-17 binding molecule (e.g., 1L-17 antibody or antigen
binding fragment thereof, e.g., secukinumab), comprises the light domain of
SEQNO:15 and the heavy domain of SEQNO:17. In sonic embodiments, the IL I 7
antagonist. cIL-17 binding molecule eIL-17 antibody or antigen binding
fragment thereof, c.a., secukinumab). comprises the three CDRs of SIX) ID
NO:15. In other embodiments, the IL-17 antagonist, e.g.. IL-17 binding
molecule (e.g.. IL-17 antibody or antigen binding Fragment thereof. e.g.,
secukinumab), comprises the three CDRs of SEQ ID NO: 17. In other
embodiments, the 1L-17 antagonist, e.g., IL-17 binding molecule (e.g.,
11.-17 antibody or antigen binding fragment thereof, e.g., secukinumab),
comprises the three CDRs of SFQ NO:15 and the three CDRs of SEQ ID NO:17.
CDRs of SEQ ID NO:15 and SFQ ID NO: 17. according to both the Chothia and
Kabat definition, may be found in Table 4.       lypervariable 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 FRI (amino acid 1 to 30 of SEQ ID NO:8). FR2 (amino acid 36 to 49
of SFQ ID NO:8), 1210 (amino acid 67 to 98 of SEQ ID NO:8) and FR4 (amino
acid 117 to 127 of SEQ ID .N0:8) 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 SFQ
ID NO:8) regions. In a similar manner, the light chain framework consists,
in sequence, of FR I " (amino acid 1 to 23 of SFQ ID NO:10), FRT (amino
acid 36 to 50 of SEQ 1D 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.  WO
2012/059598PCT/EP2011/069476 54388 IT In one embodiment, the IL-17
antagonist, eIL-17 binding molecule (e.2 IL-17 



antibody or antigen binding fragment thereof., esceukinumab) is selected
from a human anti- 1L-17 antibody, which comprises at least: a an
immunoglobulin heavy chain or fragment. thereof which comprises a variable
domain comprising in sequence the hypervariable regions CDR], CDR2 and CDR3
and the constant part or fragment thereof of a human heavy chain: said CDR
1 having the amino acid sequence SE.Q. ID NO:1, said CDR2 having the amino
acid sequence SEX) ID NO:2, and said CDR3 haying 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 CDR 11 CDR2', and CDR3' 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 .N0:5, and said
CDR3' having the amino acid sequence SEQ ID NO:6.      In one embodiment,
the 1L-1 7 antagonist, e.g.. IL-17 binding molecule (e.g., 11.-17 antibody
or antigen binding fragment thereof,secukinumab) 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 CDR 1,
CDR2 and CDR3, said CDR I having the amino acid sequence SEQ ID NO: I, said
CDR: 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 CDR I ', COR2' and CDR3', said CDRI" having the amino
acid sequence SW 1D 150:4. said C1DR2' having the amino acid sequence SEQ
IL) 150:5, and said CDR3 having the amino acid sequence SEQ ID NO:6; and c)
a peptide linker which is bound either to the N-terminal extremity Idle
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. Alternatively. the 1L-17 antagonist, e.g..binding
molecule e.g., 1L-17 antibody or antigen binding fragment thereo( e.g.,
secukinumab) may comprise at least one antigen binding site comprising at
least one immunoglobulin heavy chain variable domain (Vu) which comprises
in sequence: a) hpervariable regions CDR 1 (SO ID 150:1), CDR2 (SEQ ID
NO:2) and CDR3 (SEQ 11) NO:3): or b) hypervariable regions CDR I. CDR2i,
CDR3,, said hypervariable region CDR1, differs by 3, preferably 2, more
preferably I amino acid(s) from the hypervariable region of CDR] as shown
in SEQ ID NO: 1. said hypervariable region CDR2, differs by 3. preferably
2, - 40 -  WO 2012/059598PCT/EP2011/069476 54388 12F 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 hypervariablc 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 (= 30nuirril) human 1L-17 at a concentration of
about 50 nM or less, about 20 n11/1 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-11,-17 in human dermal fibroblasts.
Similarly, the IL-17 antagonist, e.g.. IL-17 binding molecule e.g.. IL- I 7
antibody or antigen binding fragment thereof', e.g., secukinumab) may
comprise at least one antigen binding site comprising at least one
immunoglobulin heavy chain variable domain (V11) which comprises in
sequence: a) hypervariable regions CDR I-x (SEQ ID NO:11), CDR2-x (SITO ID
NO:12) and CDR3-x (SEQ ID NO:13); or b) hypervariable regions CDR1 -x,
CDR21-x, CDR3,-x, said hybervariable region CDRIdiffers by 3, preferably 2,
more preferably 1 amino acid(s) from the hypervariablc region of CDR1-x as
shown in SEQ ED NO: 11, said hypervariable region CDR2 -x differs by 3.
preferably 2, more preferably I 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  , preferably 2, more preferably 1 amino acid(s) from the
hypervariable region of CDR3-x as shown in SFQ ID NO:13; and said binding
IL-17 molecule is capable of inhibiting the activity of 1 nM ( 3011g/rill)
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 I riVI or less of said molecule by 50%, said inhibitory
activity being measured on IL-6 production induced by hu-II ,-I 7 in human
dermal fibroblasts,        Similarly, the IL-17 antagonist, e.g., 1L-17
binding molecule (e.g., 11,-17 antibody or antigen binding fragment
thereof, e.g., secukinumab) 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'l (SEQ Ill NO:4),
cDR 2 (SEQ ID NO:5) and CDR'3 ( SEQ ID NO:6); or b) hypervariable regions
CDR 11 CDR2',, CDR37. said hypervariable region CDR' I, differs by 3,
preferably 2, more preferably 1 amino acid(s) from the hypervariable region
of (:DR' I 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 



- 41 -  WO 2012/059598PCT/EP2011/069476 54388 FIr 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 11,-17 molecule is capable of inhibiting
the activity of 1 nM (= 3Ong/m1) 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 riVI or less of said
molecule by 50%, said inhibitory activity being measured on IL-6 production
induced by hu-IL17 in human dermal fibroblasts.        Alternatively, the
IL-17 antagonist, e.g., IL-17 binding molecule (e.g.. IL-17 antibody or
antigen binding fragment thereof e.g., secukinumab) may comprise both heavy
(VH) and light chain (VI) variable domains and said IL- I 7 binding
molecule having at least one antigen binding site comprising: a an
immunoglobulin heavy chain variable domain (VII) which comprises in
sequence hypervariable regions CDR] (SEQ ID NO:1), CDR2 (SEQ ID NO:2) and
CDR3 (SEQ Ill NO ): and an immunoglobulin light chain variable domain (VL)
which comprises in sequence hypervariable regions CDR I' (SEQ ID NO:4),
CDR2' (SEQ ID NO:5) and CDR3' (SEQ. ID NO:6); or b) an immunoglobulin heavy
chain variable domain (Vir) which comprises in sequence hypervariable
regions CDR] CDR21, and MU,. said hypervariabic region CDR I; differs by 3,
preferably 2, more preferably I amino acid(s) from the hypervariable region
of CDR I as shown in SEQ ID NO: I. 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 by pervariable region
C.DR3, 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 (VI) which comprises in sequence hypervariable
regions CDR ICDR3'i, said hypervariable region CDR' 1, differs by 3,
preferably 2, more preferably 1 amino acid(s) from the hypervariable region
of CDR'l 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 hvpervariable
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
11-17 molecule is capable of inhibiting the activity of I nM (= 3Ong/m1)
human 11.-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,  WO
2012/059598PCT/EP2011/069476 54358 FF or more preferably of about I nM or
less of said molecule by 50%, said inhibitory activity being measured on
IL-6 production induced by hu- L-17 in human dermal fibroblasts.
Alternatively, the IL-17 antagonist, e.g.. IL-17 binding molecule (c.(2.-.,
IL-17 antibody or antigen binding fragment thereof, e.g.. secukinumab) may
comprise both heavy (VH) and light chain (Vi) variable domains and said
I1-17 binding molecule comprises at least one antigen binding site
comprising: a an immunoglobulin heavy chain variable domain (VH) which
comprises in sequence hypervariable regions 0)1(1-x (SEQ ID NO:II), CDR2-x
(SEQ ID N(.):12) and CDR3-x (SFQ ID NO:13); and an immunoglobulin light
chain variable domain (V!) which comprises in sequence hyperyariable
regions CDR E (SFO Ill NO:4), CDR2' (SEQ ID NO: 5) and CF)R3' (SEQ. 1D
NO:6): or h) an immunoelobulin heavy chain variable domain (V [) which
comprises in sequence hypervariable regions CDR1,-x, CDR2,-x. and CDR3i-x,
said hypervariable region hypervariable regions CDR I,-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 CDR I -x as
shown in SEQ 11) NO: 11, said hvpervariable region CDR2ix differs by 3,
preferably 2, more preferably 1 amino acid(s) from the hypervaria.ble
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 tp..pervariable region of CDR3-x as shown in SEQ ID NO: 13; and an
immunoglobulin light chain variable domain (V1.) which comprises in
sequence hypervariable regions CDR1' CDR2.,, CDR3'1, said hypervariable
region CDR'I; differs by 3, preferably 2, more preferably 1 amino acid(s)
from the h!,/pervariable region of CDR'l as shown in SEQ. ID NO: 4. said
hypervariablc region CDR'2, differs by 3. preferably 2, more preferably 1
amino acid(s) from the hypervariable region of CDR'2 as shown in Sh:Q 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 Ill NO:6; and said binding IL-17 molecule is capable of
inhibiting the activity of 1 nM (= 30 ngiml) human IL-17 at a concentration
of about 50 nM or less. about 20 nM or less, about 10 n!VI or less, about.
5 nM or less. about 2 nM .or less, or more preferably; of about I n11/1 or
less of said molecule by 50%, said inhibitory activity being measured on
IL-6 production induced by hu-II,-17 in human dermal fibroblasts.       A
human 1L-17 antibody disclosed herein may comprise a heavy chain that is
substantially identical to that set forth as SEQ ID NO:17 and a tight chain
that is substantially identical to that 



- 43 -  WO 2012/059598PCT/EP2011/069476 54388 FF set forth as SEX.? 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 1L-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 SLO ID NO:8 and the
constant part of a human heavy chain; and 11) 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.      'file 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'. is meant that
the reference and the derivative molecu les exhibit, on a statistical
basis. essentially identical IL-17 inhibitory activity in one of the assays
referred to herein see Exam& ! of WO 2006/013107). For example, the IL-17
binding molecules disclosed herein typically have IC51s for the inhibition
of human IL-17 on IL-6 production induced by human IL-I 7 in human dermal
fibroblasts which are below about 10 nM, more preferably about 9 8. 7 6, 5,
4, 3, 2, or about 1 nM of that of, preferably substantially the same as.
the IC50 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 lFc constructs of Example 1 of WO
2006/013107) and the 1L-17 binding molecules of the disclosure. The
disclosure also includes 11.-17 antagonists, e.g.,binding molecules (e.g.,
1L-17 antibody or antigen binding fragment thereof, e.g., sec ukinumab) in
which one or more of the amino acid residues of CDR I, CDR2, CDR3, CDRI-x,
CDR2-x, CDR3-x, CDR' , CDR2' or CDR3' or the frameworks, typically only a
few1-4). 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 CDR ' or CDR2' have been changed from the residues shown
in SO ID NO:4 (for CDR1') and SEQ ID NO:5 (for CDR2').         The
disclosure also includes IL-17 antagonists, e.g., 1L-17 binding molecules
(e.g.. IL-17 antibody or antigen binding fragment thereof, e.g.,
secukinumab) that have binding specificity for human IL-17, in particular
1L-17 antibodies capable of inhibiting the binding of IL-I 7 to its
receptor and IL- I 7 antibodies capable of inhibiting the activity of 1
nN/1 (I= 30 ng/m0 human IL-  WO 2012/059598PCT/EP2011/069476 54388 F1.1-i
17 at a concentration of about aO nM or less, about 20 n11/I or less, about
10 nM or less. about 5 nIvi or less. about 2 nM or less, or more preferably
of about 1 ni\,.1 or less of said molecule by 50% (said inhibitory activity
being measured on 11-6 production induced by hu-IL-17 in human dermal
fibroblasts        'Fite disclosure provides methods for treating RA,
comprising administering a. therapeutically effective amount or an IL-17
antagonist, e.g.. 11.-17 binding molecule (e.g., 1L-17 antibo&f or antigen
binding fragment thereof, cc.. secukinumab) to a subject suffering from RA,
e.g., a high risk RA patient. In some embodiments, the IL-17 antibody.
e.g., secukinumab, binds to an epitope of mature human 11,-17 comprising
I.cu74. Tyr85, 11is86, Me187"Asn88, Va1124, 1hr125, Pro! 26, Ile! 27. Val
128, I lisl 29. In some embodiments, the IL-17 antibody. e.g., secukinumab,
binds to an epitope of mature human IL-17 comprising Tyr43, Tyr44, Arg46.
A1a79, 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 r.eu74, Tyr85, 111s86. Met87"Asn88, Va1124,
Thr125, Pro126, 11e127, Val 128. His129 on one chain and Tyr43. Tvr44,
zr1rg46. Ala79. Asp80 on the other chain. The residue numbering scheme used
to define these cpitopes is based on residue one being the first amino acid
of the mature protein (ie.. 1L-17A lacking: the 23 amino acid N-terminal
signal peptide and beginning with Cilycine). The sequence for immature
IL-17A is set forth in the Swiss-Prot entry Q16552. 



In some embodiments, the 11-17 antibody has a KT) of about 100-200 pM. In
some embodiments, the IL-17 antibody has an IC.5,0 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 absolute bioavailability of subcutaneously
(s.c.) administered 11.-17 antibody has a range of about 60 - about 80%,
e.g., about 76%. In some embodiments, the 11,-17 antagonist, e.g., an IL-17
binding molecule (e.g., an 1L-17 antibody, such as secukinumab) or an IL-17
receptor binding molecule (e.g., an IL-17 receptor antibody) has an
elimination half-life of about 4 weeks (e.g., about 23 to about 30 days,
e.g., about 30 days). In some embodiments, the IL-17 antagonist, e.g.. an
IL-17 binding molecule (e.g., an IL-17 antibody, such as secukinumab) or an
11.-17 receptor binding molecule (e.g., an IL-17 receptor antibody) has a
T"dx of about 7-8 days.       In some embodiments of the disclosed methods,
uses, pharmaceutical compositions, kits, assays, and treatment regimens,
the IL.-17 antagonist is selected from the group consisting of: a) an
11.-17 binding molecule or an 1L-17 receptor binding molecule: b)
secukinumabi c) an 1I.-17  WO 2012/059598PCT/EP2011/069476 54388 IT
antibody that binds to an epitope of IL-17 comprising Leu74, Tyr85. His86,
Met87. Asn88, Vail 24, Thr125. Pro126. 11e127, Vail 28. Iis129: d) an IL-17
antibody that binds to an epitope of I1-17 comprising ThrT43.1.yr44. Arg46,
Ala79. Asp80; e) an IL-17 antibod?, that binds to an epitope of an 11.-17
homodimer having two mature 11,-17 protein chains, said epitope comprising
Leu74. Tyr85. 11is86, Met87, Asn88, Va1124, Thr125, Pro126, 11e127,
Va1128,11is129 on one chain and Tyr43, Tyr44. Arg46, A1a79"A.sp80 on the
other chain: 0 an IL-17 antibody that binds to an epitopc of an IL-17
homodimer having two mature IL-17 protein chains, said epitope comprising
Leu74. Tyr85, IlisSG. Met87, Asn88. Va.1124, Thr125, Pro126, 11e127,
Va1128, his129 on one chain and 1yr43, Tyr44"A.rg46, Ala79. Asp80 on the
other chain, wherein the IL-17 binding molecule has a K0 of about 100-200
pM, and wherein the 1E-17 binding molecule has an in viva half-life of
about 4 weeks; and g) an 11.-I 7 antibody that comprises an antibody
selected from the group consisting of: i) an immunoglobulin heavy chain
variable domain (Vu) comprising the amino acid sequence set forth as SEQ ED
NO:8: ) an immunoglobulin light chain variable domain (VD comprising the
amino acid sequence set forth as SEQ ID NC):1 0; iii an immunoulobulin V0
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:1 0; iv) an immunoglobulin VH domain comprising the hypervariable
regions set forth as SEQ ID NO:1, SEQ ID NO:2, and SI .Q 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 VH domain
comprising the hypervariable regions set forth as SEQ ID NO:11, SEQ ID
NO:12 and SEC) ID NO:13; vii) an immunoglobulin V0 domain comprising the
hynervariable regions set forth as SEQ ID NC): 1, SEQ ID NO:2. and SEQNO:3
and an immunoglobulin VL domain comprising the hypervariable regions set
forth as SEQ ID NO:4, SEQ ID NO:5 and SEQ ID NO:6; and viii) an
immunoglobulin VH domain comprising the hypervariable regions set forth as
SEQ ID NO: Ti SEQ ID NO: 12 and SEQ ID NO: 13 and an immunoglobulin VL
domain comprising the hypervariable regions set forth as SEX) ID NO:4, SEQ
1D NO:5 and SF,Q ID NO:6. Particularly preferred IL-17 antagonists. eIL-17
binding molecules (e.g., IL-17 antibody or antigen binding fragment
thereof, e.g., secukinumab) or II,-17 receptor binding molecules eg.. IL-17
antibody or antigen binding fragment thereof) for use in the disclosed
methods, uses, kits, etc. are human antibodies, especially secukinumab as
described in Examples 46 -  WO 2012/059598PCT/EP2011/069476 54388 FF I and
2 of WO 2006.1013107. Secukinumab (A 1N457) is a recombinant high-affinity,
fully human monoclonal anti-human interleukin-17A,-17A, il,-17) antibody of
the IgGI/kappa isotype. Seeukinumab see, e.g., W02006/013107 and
W02007/117749) has a very high affinity for IL-17. i.e., a KD of about
100-200 pM and an IC50 for in vitro neutralization of the biological
activity of about 0.67 nM human IL-17A of about 0.4 nM. Thus, secukinumab
inhibits antigen at a molar ratio of about 1:1. This high binding affinity
makes the secukinumab antibody particularly suitable for therapeutic
applications. Furthermore, it has been determined that seenkinumab has a
very long half life, i.e., about 4 weeks, which allows for prolonged
periods between administration, an exceptional property when treating
chronic life-long disorders, such as rheumatioci arthritis (RA). Treatment
Regimens, Methods of Treatment, Pharmaceutical Compositions and Uses 



The disclosed IL-17 antagonists, e,g.. IL-17 binding molecules (e.g., IL-17
antibodv or antigen binding fragment thereof, e4.;., secukinumab) or IL-17
receptor binding molecules (e.g., 11-17 antibody or antigen binding
fragment thereof) are useful for the treatment, prevention, or amelioration
of inflammatory arthritis (e.g., rheumatoid arthritis RA).
spondyloarthropathy, anky losing spondylitis, and psoriatic arthritis).
Thus, such molecules are useful in inducing changes in the signs and
symptoms of arthritis & structural changes, preventing further joint
erosion, improving joint structrue, etc. In some embodiments, the patient
having inflammatory arthritis is an RA patient. e.g., a high risk R.A
patient.        The IL-17 antagonists, e.g., IL-17 binding molecules (e.g..
IL-1 7 antibody or antigen binding fragment thereof e.g., secukinumab)
orreceptor binding molecules (e11,-17 antibody or antigen binding fragment
thereof) 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 RA, e.g., in high risk RA patients. A
pharmaceutical composition will be fbrmulated 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 inhalation) transciermal (topical),
transmucosal, and rectal administration. The pharmaceutical compositions
compatible with each intended route are well known in the art.  WO
2012/059598PCT/EP2011/069476 54388 FF        The 1L-17 antagonists, e.g.,
11.-17 binding molecules e.g., 11,-17 antibody or antigen binding fragment
thereof, e.g., seeukinumab) or 1L-17 receptor binding molecules1L-17
antibody or antigen binding fragment thereof) 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 antagonist
(e.g.. secukinumab) 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 antagonist (e.g., sccukinumab), or to minimize side
effects caused by the IL-17 binding molecules.        'Hie pharmaceutical
composition of the disclosure may be in the form of a liposome in which the
11,-17 antagonist. e.g.. 1L-17 binding moleculeI1-17 antibody or antigen
binding fragment thereof', e.g., secukinumab) or 1L-17 receptor binding
molecule (e.g., 1L-17 antibody or antigen binding fragment thereof) 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, monoglyccrides, diglYcerides. sulfatides, lysolecithin,
phospholipids, saponin. bile acids. etc.       In practicing the methods of
treatment, regimen& uses, etc. of the present disclosure, a therapeutically
effective amount of an 11,17 antagonist, e.g., IL- I 7 binding molecule
(e.g., 1L-17 antibody or antigen binding fragment thereof, e.g..
secukinumah) or IL-17 receptor binding molecule (e.g., 11,-17 antibody or
antigen binding fragment thereof) is administered to a subject, e.g., a
mammal e.g., a human). An 1L-1 7 antagonist (e.g., secukinumab) may be
administered  in accordance with the method of the disclosure either alone
or in combination with other therapies, such as, e.2., in combination with
additional therapies for inflammation. When coadministered with one or more
agents, an 11,-17 antagonist (e.g., secukinumab) may be administered either
simultaneously with the other agent, or sequentially. IF administered  WO
2012/059598PCT/EP2011/069476 



54388 Fl sequentially, the attending physician will decide on the
appropriate sequence of administering the IL-17 antagonist (e.g.,
seeukinumab) in combination with other agents.        When a
therapeutically effective amount of an IL-17 antagonist, en, IL-17 binding
molecule (e.11,-17 antibody or antigen binding fragment thereof. e.g..
secukinumab) or IL-17 receptor binding molecule (e.g., II :-17 antibody or
antigen binding fragment thereo 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 components such as
physiological saline solution, dextrose or other saccharide solution. or
glycols such as ethylene glycol, promdene glycol, or polyethylene glycol.
When a therapeutically effective amount of an 11.-17 antagonist. e.g..
IL-17 binding molecule (e.g. IL-17 antibody or antigen binding fragment
thereof, e.g., secukinumab) or 1L-17 receptor binding molecule (e.g.,
11.-17 antibody or antigen binding fragment thereof) 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 antagonist
e.g.. secukinumab), an isotonic vehicle such as sodium chloride, Ringer's,
dextrose, dextrose and sodium chloride, lactated Ringer's, or other vehicle
as known in 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, may be 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  WO 2012/059598PCT/EP2011/069476 54388 FT is from
0.5 to 4.5f by weight of the saline solution. Other formulations comprise
liquid or lyophilized formulation.         The appropriate dosage will, of
course, vary depending upon, for example. the particular IL-1 7 antagonist,
e.g.. IL-17 binding molecule (e.g.. IL-I 7 antibody or antigen binding
fragment thereof, e.g., secukinurnab) or IL- 17 receptor binding molecule
(e.g., IL-17 antibody or antigen binding fragment thereof) 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 health care provider will
decide the amount of the IL-17 antagonist (e.g., secukinumab) with which to
treat each individual subject. In some embodiments, the attending health
care provider 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 antagonist (e.g., secukinumab) administered to a subject are high,
and then are titrated downward until signs of relapse occur. Larger doses
of the IL-17 antagonist (e.g.. secukinumab)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 II.-17 antagonist,
e.g., 11.-17 binding molecule (e.g.. IL-17 antibody or antigen binding
fragment thereof, e.g., secukinumah) or 1L-17 receptor binding molecule
e.g., 1L-17 antibody or antigen binding fragment. thereof) is conveniently
administered parenterally. intravenously, e.g. into the antecubital or
other peripheral vein, intramuscularly, or subcutaneously'. The duration of
intravenous(iv.) 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      therapy using a pharmaceutical
composition of the present disclosure. The health care provider will decide
on the appropriate duration of iv. or s.e. 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 he obtained at
dosages from about 0.05 mg to about 30 mg per kilogram body weight, more
usually from about 0.1 ma to about 20 mg per kilogram body weight. The
frequency of closing may be in the range from about once per day up to
about once every three months. ein the range from about once every 2 weeks
up to about once every 12 weeks. e  WO 2012/059598PCT/EP2011/069476 



54388 FT once every four to eight weeks. The dosing frequency will depend
on, inter alia, the phase of the treatment regimen.        The use of
antibodies as the active ingredient of pharmaceuticals is now widespread,
including the products HERCEPTIVm (trastuzumab). RITLIXANTm rituximab),
SYNAGISTm (palivizumab), etc. Techniques for purification of antibodies to
a pharmaceutical grade are vell known in the art.Antibodies, e.g.,
antibodies to IL- I 7, are typically tbrmulated either in aqueous form
ready for parenteral administration or as lyophilisates for reconstitution
with a suitable diluent prior to administration. In some embodiments of the
disclosed methods and uses, the IL-17 antagonist; e.g.. 1L-17 antibody,
e.g.. sceukinumab, is formulated as a lyophilisatc. Suitable lyophilisate
formulations can be reconstituted in a small liquid volume (e.g 2m1 or
less) to allow subcutaneous administration and can provide solutions with
low levels of antibody aggregation. The composition will usually be
sterile, at least at the time of its formation. The composition will
usually be non pyrogenic e.g. containing <1 EU (endotoxin unit, a standard
measure) per dose. and preferably <0.1 EU per dose. The composition is
preferably gluten Free. Within formulations disclosed herein, antibodies
preferably makes up at least 80% by weight (e.g. at least 90%, 95%, 97%.
98%. 99% or more) of the total protein in the formulation. The antibody is
thus in purified form. Lyophilisates       Techniques for lyophilisation of
antibodies are well known in the art, e.g., see Rey & May (2004)
Frecze-Drying/Lyophilization 01 Pharmaceutical & Biological Products ISBN
082474689, W092/15331, US patent application 2008/0286280, W003/011637,
W02008/116103, W02008/029908, W02007/074880, W003/009817, and W098/0221 36.
For example, antibody products SYNAGISTm, REMICADETm. RAPTIVATm, SIMULECTTm
X0LA1RTm and I IERCEPTINTm arc supplied as lyophilisates. These antibodies
are reconstituted to various final concentrations, e.g. SIMULECTTm, is
reconstituted to a concentration of 4 mg/ml antibody. REMICA DE" is
reconstituted to a concentration of 10 mg/ml. HERCEPTINTm to 2 I mg/ml,
SYNAGISTM and RAPT! VATto 100 mizirnl, and X0LAIRT' to 125 mg/ml.
Lyophilisates of the disclosure can be reconstituted to give aqueous
compositions with an anti-IL-17 antibody concentration of at least about 15
mg/ml. .111e antibody concentration can be much higher than about 15 mgirn
e about 15 mg/ml, > about 20 mg/m!, > about 25 mg/ml,  WO
2012/059598PCT/EP2011/069476 54388 IT > about 50 mgiml, > about 75mg/mi,>
about 100 mg/mi.> about 125 mg/rnl. > about 150 mg/ml, > about 300 ing/m1
or higher.        The lyophilisate may include, in addition to the
anti-IL-I 7 antibody, further components such as one or more of the
following: (i) a sugar; (ii) a buffering agent: (iii) ) surfactant: and
(iv) a stabilizing agent. Inclusion of each of such additional components
(i). (ii) and (iii) is typical, and can give compositions with low
aggregation of the anti-IL-17 antibody. Inclusion of component (iv) is
advantageous because it has been shown to further reduce aggregation after
storage.        When present, components (i) to (iv) will be at a
pre-lyophilisation concentration sufficient to maintain the anti-IL-17
antibody in a form which is active and soluble after storage under normal
conditions) and reconstitution. The components will also be present after
reconstitution.        Suitable sugars for use with the invention include,
but are not limited to, monosaecharides, disaecharides and trisaccharides.
For example, the sugar may be sucrose, trehalose, raffi nose, maltose,
sorbitol or mannitol. The sugar may be a sugar alcohol or an amino sugar.
Sucrose and trehalose (e.g.. at a concentration of about 175 m NI to about
300 mM, about 175 mM, about 180 mM, about 185 mM, about 190 mkt, about 195
mM. about 200 mM, about 225 mM, about 250 mM, about 275 mM, about 300 mM)
are particularly usefid.       Suitable buffering agents for use with the
invention include, but arc not limited to. a histidine buffer, a citrate
buffer, a phosphate buffer, a succinate buffer, an acetate buffer, or a
Iris buffer. A histidine buffer (e.g., at a concentration of about 5 mM to
about 50 mM, about 5 mM, about 10 InM, about 15 mM, about 20 mM, about 25
mM. about 30 mM, about 35 mM. about 40 mM, about 45 mM, about 50 mM) is
particularly useful.       Suitable surfactants for use with the invention
include, but are not limited to, non ionic surfactants, ionic surfactants
and zwitterionic surfactants. Typical surfactants for use with the
invention include. but are not limited to, sorbitan fatty acid esters
(e.g., sorbitan monocaprylate, sorbitan monolaurate, sorbitan
monopalmitate), sorbitan trioleate. glycerine fatty acid esters (e
glycerine monocaprylate, glycerine monomyristate, glycerine monostearate),
polyalycerine fatty acid esters (e.g., decaglyceryl monostearate.
decaglyceryl distearate. deeaglyeeryl monolinoleate), polyoxyethylene
sorbitan fatt):. acid esters (e.g., polyoxyethylene sorbitan monolaurate,
polyoxyethylene sorhitan monooleate, polyoxyethylene sorbitan monostearate,



- 52 -  WO 2012/059598PCT/EP2011/069476 54388 IT polyoxycthylene sorbitan
monopalmitate, polyoxyethylene sorbitan trioleate, polyoxyethylcne sorbitan
tristearate), polyoxyethlene sorbitol fatty acid esters e.g.,
polyoxyethylenc sorbitol tetrastearatc, polyoxyethylene sorbitol
tetraolcate), polyoxyethylene glycerine fatty acid esters (e.g.,
polyoxyethylene glyceryl monostearate), polyethylene glycol fatty acid
esters e.g., polyethylene glycol distearate), pc lyoxyethylene alkyl ethers
(e.g., polyoxyethylene lauryl ether), polyoxyethylcne polyoxypronylene
alkyl ethers (e.g.. polyoxyethylene polyoxypropylene glycol,
polyoxyethylene polyoxypropylene prop] ether. polyoxyethylenc
polyoxypropylene cetyl ether polyoxyethylene alkylphenyl ethers el;.,
polyoxyethylene nonylphenyl ether), polyoxyethylene hydrogenated castor
oils e.g. polyoxyethylene castor oil, polyoxyethylcne hydrogenated castor
oil), polyoxyethylene beeswax derivatives (e.g., poiyoxyethviend sorbitol
beeswax), polyoxyethylene lanolin derivatives (e.g., polyoxyethylene
lanolin), and polyoxyeth),/lene fatty acid amides (e.g., polyoxyethylene
stearic acid amide); C10-C18 alkyl sulfates (e.g., sodium ectyl sulfate,
sodium lauryl sulfate, sodium olcyl sulfate), polyoxyethylene Cl 0-C18
alkyl ether sulfate with an average of 2 to 4 moles of ethylene oxide units
added (e.g., sodium polyoxyethylcne lauryl sulfate), and Cl -C18 alkyl
sulfosuccinate ester salts (e.g., sodium lauryl sullosuceinate ester); and
natural surfactants such as lecithin glvccrophospholipid,
sphingophospholipids (esphingomyelin), and sucrose esters of C12-C18 fatty
acids. A composition may include one or more of these surfactants.
Preferred surfactants are polyoNyethylene sorbitan fatty acid esters e.g.
polysorbate 20. 40, 60 or 80. Poiysorbate 80 Cfween 80) (e.g., at a
concentration of about 0.01% - about 0.1%, e.g., about 0.02%, about 0.04%,
about 0.06%, about 0.08%, about 0.1?/b) is particularly useful.       A
lyophilisate may include active ingredients in addition to the antibody.
For instance, further pharmacological agents may be included, such as
chemotherapeutic compounds. For instance, methotrexate may be included, and
it is known to include methotrexate sodium in lyophilisates.       The pH
of an aqueous antibody formulation prior to lyophilisation may be in the
range 4.0-8.0, which a pll in the range about 5,5 - about 7.4 being
typical, e.g., about 5.5. about 5.6, about 5.7, about 5.8, about 5.9, about
6. about 6.2, about 6.4, about 6.6, about 6.7, about 6.8, about 6.9, about
7.0, about 7.1, about 7.2, about 7.3, about 7.4.       Disclosed are
antibody lyophilisates comprising about 25 mg, 50 mg, 75 mg, I SO mg. or
300 mg of an anti-IL-17 antibod. - preferably 75mg 150 mu, (e.g., 7.5 rug
or 150 mg) of an - 53 -  WO 2012/059598PCT/EP2011/069476 54388 FF
anti-IL-17 antibody. Disclosed are also lyophilisatcs comprising: an I
I.-17 antibody, e.g., secukinumab. a sugar; a buffering agent; and a
surfactant. The composition may also include a stabilizing. agent.
Disclosed are also processes for preparing a lyophilisate, comprising steps
of: (i) preparing an aqueous solution comprising an IL-17 antibody, e.g.,
secukinumab. a sugar, a buffering agent, a surfactant, and optionally a
stabilizing agent; and (if) lyophilising the aqueous solution.
Reconstituates        Before a lyophilisate can be administered to a
patient it should be reconstituted with a liquid reconstituent (e.g., an
aqueous liquid) to provide a liquid composition hereinafter a
"reconstituate"). 



Lyophilisates may be reconstituted with various volumes (e.g.. 0.25 ml, 0.5
ml. 1.0 ml, 1.5 ml, etc.) of a reconstituent e.g., an aqueous
reconstituent, e.g., water). This step permits antibody and other
components in the lyophilisate to re-dissolve to give a solution which is
suitable for injection to a patient. The volume of aqueous material used
for reconstitution dictates the concentration of antibody in a resulting
pharmaceutical composition, and may also determine the route of
administration. Reconstitution with a smaller volume of reconstituent than
the pre-lyophilisation volume provides a composition which is more
concentrated than before Iyophilisation. As mentioned above, lyophilisates
of the invention can be reconstituted to give aqueous compositions with an
anti-IL-17 antibody concentration of at least about 75 mg/m1 or hider), and
the volume of reconstituent will be selected accordingly.       Disclosed
herein are reeonstituates comprising an anti-I1,-17 antibody, wherein the
reconstituate has an antibody concentration of at least about 25 mRimi, 50
inglml, 75 mg/ml. 150 mg/ml, or 300 mg/m1- preferably 75150 mt.,1/ral
(e.g.. 75 mg/ml or 150 mg/ml). Ideally the volume of the reconstituate is
small, e.g.. 0.25-2.0 ml, in order to facilitate subcutaneous
administration of the IL-17 antagonist.        Typical reconstituents for
lyophilised antibodies include sterile water or buffer, optionally
containing a preservative. If the lyophilisate includes a buffering agent,
then the reconstituent may include further buffering agent (which may be
the same as or different from the lyophilisate's buffering agent) or it may
instead include no buffering agent (e.g. WEI  WO
2012/059598PCT/EP2011/069476 54388 H-I physiological saline). A
reconstituate may include pharmacological agents, such as chemotherapeutic
compounds, facilitating co delivery together with the antibody.        When
present, components (i) to (iv) mentioned above will be at a concentration
sufficient to maintain the anti-1L-17 antibody in active soluble form,
after reconstitution, under normal storage conditions while retaining
pharmaceutical acceptability at the point of use.        In addition to
antibody and water, reconstituates may include further components, derived
from the Iyophilisate and/or the reconstituent. Such components include,
but are not limited to, buffers, salts, stabilizing agents, glycerol,
alcohols, preservatives, surfactants, etc. A thorough discussion of such
pharmaceutical ingredients is available in Gennaro (2000) Remington: The
Science and Practice of Pharmacy. 20th edition, ISBN: 0683306472. Disclosed
are reconstituate pharmaceutical compositions comprising: an IL.-17
antibody,     seeukinumab: a sugar; a buffering agent: and a surfactant.
The composition may also include a stabilizing agent. Disclosed are also
processes for preparing a reconstituate, comprising mixing a lyophilisate
with an aqueous reconstituent, wherein the lyophilisate comprises an 1L-17
antibody, e. P,., secukinumab, a sugar, a buffering agent, a surfactant,
and optionally a stabilizing agent.       Disclosed herein are methods of
treating rheumatoid arthritis (RA). comprising administering a
therapeutically effective amount of an IL-17 antagonist to a high risk RA
patient.       Disclosed herein are also methods of treating rheumatoid
arthritis (RA). comprisimz: a) selecting a patient for treatment on the
basis of the patient being a high risk RA patient: and h ) administering a
therapeutically effective amount of an 11..,-17 antagonist to the patient.
Disclosed herein are methods of treating rheumatoid arthritis (RA),
comprising: assaying a sample from a patient for: i. rheumatoid factor
(RI:), anti-citruilinated protein antibody (ACPA), or RF and ACPA: and ii.
C-reactive protein (CRP), an erythrocyte sedimentation rate (F.SR), or both
CRP and an 17:SR; and b) thereafter, administering the patient an IL-17
antagonist to the patient if the patient is RI:- A CPA , or RF- and ACPA -
and the patient has a high level of CRP. a high ESR, or a high level MICR!'
and a high [SR.        Disclosed herein are methods or treating rheumatoid
arthritis (RA) comprising administering a therapeutically effective amount
of an IL-17 antagonist to a patient, provided that the patient is selected
for treatment on the basis of: a) being RF+, ACPAC or both RF+ and ACPA and
b) having a high level of CRP, a high ESR, or both a high level of CRP and
a high - 55 - 



WO 2012/059598PCT/EP2011/069476 54388 FF ESR. In some embodiments, the step
of administering comprises: at administering the IL-17 antagonist to the
patient during an induction regimen: and b) thereafter administering the
IL-17 antagonist to the patient during a maintenance regimen.
Disclosed herein are methods of treating rheumatoid arthritis (RA),
comprising: a) administering a high risk RA patient three doses of about 10
mg/kg of an IL-17 antagonist, each of the three doses being delivered every
other week; and b) thereafter administering about 75 mg - about 150 mg of
the 1L-17 antagonist to the patient every month, beginning one month from
delivery of the third intravenous dose.        Disclosed herein are
therapeutic regimens for treating rheumatoid arthritis (RA). comprising: a)
selecting a patient having RA based on the following criteria: i. the
patient is REACPA+, or both RF+ and ACPAH-; and ii, the patient has a high
level of CRP, a high F.SR, or both a high level of CRP and a high ESR; and
b) administering the patient three doses of about  10 mg/kg of an IL-17
antagonist, the first dose being delivered during week zero. the second
dose being delivered during week two, and the third dose being delivered
during week four: and c) thereafter administering the patient about 75 mg -
about 150 mg (lithe 11-17 antagonist twice a month, monthly, every two
months or every three months, beginning during week eight.        Disclosed
herein are IL-17 antagonists for use in treating rheumatoid arthritis (RA),
characterized in that the 11.-17 antagonist is to be administered to a high
risk RA patient. Disclosed herein are IL-I 7 antagonists for use in
treating rheumatoid arthritis (RA), characterized in that the IL- I 7
antagonist is to be administered to a patient selected for treatment on the
basis of the patient being a high risk RA patient.        Disclosed herein
are IL-i7 antagonists or use in treating a high risk RA patient. In some
embodiments, the high risk RA patient: a) is seropositive for rheumatoid
factor (R.F+). anticitrullinated protein antibody (ACPA+), or both RF I and
ACPA+; and h) has a high level of C-reactive protein (CRP), a high
erythrocyte sedimentation rate (ES K). or both a high level of CRP and a
high ESR. In some embodiments, a high level of CRP is > 10 mg/L, as
measured bv hsCRP. In some embodiments, a high ESR is > 28 mm/h.
Disclosed herein are IL-17 antagonists for use in treating rheumatoid
arthritis (RA), characterized in that the 11.-17 antagonist is to be
administered to a patient. provided that the patient is selected for
treatment on the basis of: a) being RF1, ACPA+, or bothand ACPA +; and h)
having a high level of CRP; a high ESR, or both a high level of CRP and a
high ESR, - 56 -  WO 2012/059598PCT/EP2011/069476 54388 FE        Disclosed
herein are IL-17 antagonists for use in treating rheumatoid arthritis (RA).
characterized in that the 1L-17 antagonist is to he: a) administered to a
high risk RA patient as three doses of about 10 ing/ks,,, each of the three
doses being delivered every other week; and b) thereafter administered to
the patient as a dose of about 75 mg - about 150 mg every month, beginning
one month from delivery of the third intravenous dose.        Disclosed
herein are IL-17 antagonists for use in treating rheumatoid arthritis (RA),
characterized in that: a) a sample from a patient is assayed for: i.
rheumatoid factor KIM, anticitrullinated protein antibody (ACPA). or R17
and ACPA; and ii.C-reactive protein (CRP), an erythrocyte sedimentation
rate (ESR), or both CRP and an FSR: and b) the IL-17 antagonist is
administered to the patient if the patient is RI-I. ACPAor RI:- and ACPA t
and the patient 



has a high level of CRP, a high F.SR. or a high level of CRP and a high
ESR.        Disclosed herein are uses of an IL-17 antagonist for the
manufacture of a medicament for treating RA, characterized in that the
I1_.-17 antagonist is to be administered to high risk RA patient.
Disclosed herein are uses of an IL-17 antagonist for the manufacture of a
medicament for treating RA, characterized in that. the IL-17 antagonist is
to be administered to high risk RA patient during an induction regimen
fbIlowed by a maintenance regimen.       Disclosed herein are
pharmaceutical composition for treating RA. comprising as an active
ingredient an IL-17 antagonist, wherein the IL-I 7 antagonist is to be
administered to a high risk RA patient.       Disclosed herein are
pharmaceutical composition for treating RA, comprising as an active
ingredient an IL-17 antagonist, wherein thel 7 antagonist is to be
administered to a high risk RA patient during an induction regimen followed
by a maintenance regimen.       Disclosed herein are therapeutic regimens
for treating RA, comprising: a) selecting a high risk RA patient: b)
administering about 10 mg/kg of an IL-17 antagonist to the patient during
weeks 0.2 and 4: and c) thereafter administering about 75 mg - about 150 mg
of the IL-17 antagonist to the patient monthly, beginning week 8.
Disclosed herein are methods of treating a RA patient or a high risk RA
patient, comprising: a administering an I L-I 7 binding molecule to a
patient in need thereof during an induction regimen that provides a mean
maximum plasma concentration (C) of the 11.-1 7 binding molecule of about
360 mg/m1; and h) thereafter administering the IL-17 binding  WO
2012/059598PCT/EP2011/069476 5438S IT molecule to the patient during a
maintenance regimen that provides:1 an average steady-state trough level of
the IL-17 binding molecule between about. ug/m1- about 30 jag/m1; and/or
ii) a mean AUC tau at steady state of311 mg*dav/L - about 1323 medav/L.
Disclosed herein arc IL-17 binding molecules for use in treating a RA
patient or a high risk RA patient, characterized in that the IL 17 binding
molecule:is to be administered to the patient during an induction regimen
that provides a mean maximum plasma concentration (Cmax) of the 11.-17
binding molecule of' about360 fig/ml: and b) thereafter, is to be
administered to the patient during a maintenance regimen that provides: i)
an average steady-state trough level of the IL-17 binding molecule between
about 8 fig/ml - about 30 p g/m1; and/or n a mean AIX: tau at steady state
of about 331 mg*daylL - about 1323 ing*day/L.        Disclosed herein are
methods of treating a -no,h risk RA patient, comprising a) administering an
IL-17 binding molecule to a patient in need thereof during an induction
regimen that provides a mean maximum plasma concentration (C1112:0 of the
IL-17 binding molecule of about 401 ing/m1; and b) thereafter administering
the IL-17 binding molecule to the patient durinn, a maintenance regimen
that provides: i) an average steady-state trough level of the IL-17 binding
molecule of about 9.4 fig/nil - about 31 pg../m1; and/or ii a mean AL:C.
tau at steady state of about 314 mg*day/I: - about 1256 meday/L.
Disclosed herein are IL-17 binding molecule 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 that provides a mean maximum
plasma concentration (C",3") of the 11.-17 binding molecule of about 401
tigiml; 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 9.4 ug/m1- about 31and/or ii ) a mean
ALA: tau at steady state of about 314 meday/L - about 1256 meday/L. 



In some embodiments, the maintenance regimen provides an average
steady-state trough level of the 1L-17 binding molecule of about 9.4
p.g/m1- about 17.3 pg./ml. In some embodiments. the maintenance provides an
average steady-state trough level of the II.-17 binding molecule of about.
9.4 jag/m1 or about 17.1 kg/ml. In some embodiments, the induction regimen
comprises intravenous administration of the 1L-17 binding molecule every
other week. In some embodiments, the maintenance regimen comprises monthly
subcutaneous administration of the I1:-17 binding molecule,  WO
2012/059598PCT/EP2011/069476 54388        Disclosed herein are IL-17
antagonists in preparation of a medicament for the treatment of RA.
provided that the patient is selected for the treatment on the basis of: a)
being RI-. ACPA I, or both RE I and ACPA  and b) having a high level of
CRP, a high LSR, or both a high level of CRP and a high [SR.
Disclosed herein are IL-17 antagonists for the manufacture of a medicament
for the treatment of RA in a patient characterized as: a) being RF-L ACPA
or both RE- and ACTA and b) having a high level of CRP, a high [SR, or both
a high level of CRP and a high ESR, wherein the medicament is formulated to
comprise containers, each container having a sufficient amount of the IL-17
antagonist to allow delivery of at least about 75 mg - about 150 mg IL-17
antagonist per unit dose.        Disclosed herein are IL-17 antagonists for
the manufacture of a medicament Or the .treatment of RA in a patient
characterized as: a) being REL. ACPAJ-, or both RE-- and ACPA and h) having
a high level of CRP, a high ESR, or both a high level of CRP and a high
ESR, wherein the medicament is formulated to comprise containers, each
container having a sufficient amount of the IL-17 antagonist to allow
delivery of at least about 10 mg/kg per unit dose.        Disclosed herein
are IL-17 antagonists for the manufacture of a medicament for the treatment
of RA in a patient characterized as: a) being RliT ACPA-, or both RE f and
ACPA -; and h) having a high level of CRP. a high ESR, or both a high level
of CRP and a high ESR, wherein the medicament is formulated at a dosage to
allow intravenous delivery. ()Cahoot 10 mg/kg per unit dose.
Disclosed herein are IL-17 antagonists for the manufacture of a medicament
for the treatment of RA in a patient characterized as: a) being RI+, ACTA+,
or both RE' and ACPA +; and b) having a high level of CRP, a high ESR, or
both a high level of CRP and a high [SR. wherein the medicament is
formulated at a dosage to allow subcutaneous delivery of about 75 mg about
150 mg IL-/ 7 antagonist per unit dose.        Disclosed herein are in
vitro test methods for selecting a patient for treatment of RA, comprising
determining if: i. the patient is RT7+ ACPA'-, or both RE-I and ACPA : and
ii. the patient has a high level of CRP, a high [SR. or both a high level
of CRP and a high [SR. In some embodiments of the disclosed in vitro test
methods, the patient has an improved therapeutic response to the following
regimen: a) administering the patient three doses of about 10 mg/kg of an
11-17 antagonist, the first dose being delivered during week zero, the
second dose being  WO 2012/059598PCT/EP2011/069476 54388 I+ delivered
during week two, and the third dose being delivered during week lour: and
a) thereafter administering the patient about 75 mg - about 150 mu of the
IL-17 antagonist twice a month, monthly, every two months or every three
months, beginning during \veek eight.        In some embodiments of the
disclosed methods, kits, uses, pharmaceutical compositions, and regimens,
the high risk RA patient: a) is seropositive for rheumatoid factor (RF+),
anticitrullinated protein antibody (ACPAor both RE+ and ACPA+; and b) has a
high level of C- reactive protein (CRP). a high erythrocyte sedimentation
rate (ESR), or both a high level of CRP and a high ESR. En some
embodiments, the high level of CRP is > 10 mg/L, as measured by hsCRP. In
some embodiments, the high ESR is > 28 mm/h.        In some embodiments of
the disclosed methods. kits, uses, pharmaceutical compositions, and
regimens, the step of administering comprises intravenously administering
three doses of about 10 m /kg of the IL-17 antagonist to said patient, each
of said doses being administered every other week. In some embodiments, the
step of administering comprises subcutaneously administering doses of about
75 mg about 150 mg of the II-17 antagonist to said patient, each of said
doses being administered monthly. In some embodiments, the step of
administering comprises: a) administering the IL-17 antagonist to the high
risk RA patient during an induction regimen; and b) thereafter
administering the IL-17 antagonist to the patient during a maintenance
regimen. 



In some embodiments of the disclosed methods, kits, uses, pharmaceutical
compositions, and regimens, the induction regimen comprises administering
the patient three doses of about 10 mg/kg of the IL-17 antagonist.. in some
embodiments, the first dose of about 10 mg/kg is delivered during week
zero, the second dose of about 10 mg/kg is delivered during week two, and
the third dose of about 10 mg/ kg is delivered during week four.        In
some embodiments of the disclosed methods, kits, uses, pharmaceutical
compositions, and regimens, the maintenance regimen comprises administering
the patient about 75 mg - about 300 mg of the 1L-17 antagonist. In some
embodiments, the maintenance regimen comprises subcutaneously administering
the patient about 75 mg - about 300 mg of the 1L-17 antagonist twice a
month, monthly, every two months or every three months. In some
embodiments, the maintenance regimen comprises subcutaneously administering
the patient about 75 mg - about 150 mg of the IL-17 antagonist toa month,
monthly, every two months or every three months, beginning during week
eight. In some embodiments, the maintenance regimen comprises - 60 -  WO
2012/059598PCT/EP2011/069476 54388 FY; subcutaneously administering the
patient about 75 mg or about 1 0 mg of the IL-17 antagonist monthly,
beginning during week eight.        In some embodiments of the disclosed
methods, kits, uses, pharmaceutical compositions, and regimens, prior to
administering the 1L-17 antagonist the patient had a previous RA treatment
comprising administering at least one anti-rheumatic agent selected from
the group consisting of an immunosuppressive agent, a disease-modifying
anti-rheumatic drug (DMARD), a pain-control drug, a steroid, a
non-steroidal anti-inflammatory drug (NSAID), a cytokine antagonist, a bone
anabolic, a bone anti-resorptive, and combinations thereof. In some
embodiments, the prior to administering the IL-17 antagonist the patient
had an inadequate response to, had failure to or was intolerant to
treatment with a DMA RD. a -INF alpha antagonist, or methotrexate.
In some embodiments of the disclosed methods, kits, uses, pharmaceutical
compositions, and regimens, the patient is additionally administered a
therapeutically effective amount of at least one anti-rheumatic agent
selected from the group consisting of an immunosuppressive agent, a DMARD,
a pain-control drug, a steroid, a NSA ID, a cytokine antagonist, a bone
anabolic, a bone anti-resorptive, and combinations thereof.         In some
embodiments of the disclosed methods, kits, uses, pharmaceutical
compositions, and regimens, the IL-17 antagonist is administered as three
doses of about 10 mg/kg, each of said doses being administered every other
week. In some embodiments, the IL-17 antagonist is administered as doses of
about 75 mg - about 300 ITIQ, each of said doses being administered
monthly.         In some embodiments of the disclosed methods, kits, uses,
pharmaceutical compositions, and regimens, the IL-17 antagonist is to be
administered to the patient during an induction regimen and thereafter
administered to the patient during a maintenance regimen. In some
embodiments, the induction regimen comprises administering the patient
three doses of about 10 mg/kg of the IL-17 antagonist. In some embodiments,
the first dose of about 10 mg/kg is delivered during week zero, the second
dose of about 10 mg/kg is delivered during week two, and the third dose of
about 10 mg/kg is delivered during week four.         In some embodiments
of the disclosed methods, kits, uses, pharmaceutical compositions, and
regimens, the maintenance regimen comprises administering the patient about
75 mg - about 300 mg of the 1L-17 antagonist. In some embodiments, the
maintenance regimen comprises -61  -  WO 2012/059598PCT/EP2011/069476 



54388 FE subcutaneously administering the patient about 75 mg - about 300
mg of the IL-17 antagonist twice a month. monthly, every two months or
every three months. In some embodiments, the maintenance regimen comprises
subcutaneously administering the patient about 75 mg -about 150 mg of the
1L-17 antagonist twice a month, monthly. every two months or every three
months, beginning during week eight. In some embodiments. the maintenance
regimen comprises subcutaneously administering the patient about 75 mg or
about ISO mg of the I1-17 antagonist monthly. beginning during week eight.
In some embodiments of the disclosed methods, kits, uses, pharmaceutical
compositions, and regimens. the high risk RA patient: a is seropositive for
rheumatoid factor), anti- citrullinated protein antibody (ACPA-0, or both
RI:- and ACPA--; and b) has a high level of C-reactive protein (CRP), a
high erythrocyte sedimentation rate (ESR), or both a high level of CRP and
a high ESk.        In some embodiments of the disclosed methods. kits,
uses, pharmaceutical compositions, and regimens, the induction regimen
maintains the trough level of the 11.-17 binding molecule above 80 1.1g/ml
for a 10 week period. in some embodiments, the maintenance regimen provides
an average steady-state trough level of the IL-17 binding molecule of about
8 about 17 4g.irril. In some embodiments, the maintenance provides an
average steady-state trough level of the IL-17 binding molecule of about 8
t ml or about 17        In some embodiments of the disclosed methods, kits,
uses, pharmaceutical compositions, and regimens, the I1-17 antagonist is an
IL-I 7 binding molecule or an IL- 1 7 receptor binding molecule. In some
embodiments, the I1-17 binding molecule or an 1E-17 receptor binding
molecule is an 1L-17 binding molecule (e.g.. 1L-17 antibody) selected from
the group consisting of: a secukinumab; b.) an IL-17 antibody that hinds to
an epitope of 1I.-17 comprising Leu74, Tyr85, His86, MetS 7. Asn88. Va1124,
Thr12_ Pro126, 11e127. Va1128. His129: c.) an 1L-17 antibody that binds
loan epitope of IL- I 7 comprising Tyr43..fyr44, Arg46, A1a79, Asp80: d) an
IL-17 antibody that binds to an epitope Ian II.-17 homodimer having two
mature IL-17 protein chains, said epitope comprising Leu74, Tyr85, His86,
Met87"Asn88, Vali 24, Thrl 25, Pro126, ilel 27, Va1128, His129 on one chain
and Tyr43, Tyr44, Arg46, A1a79, Asp80 on the other chain: e) an IL-17
antibody that binds to an epitopc of an 11-17 homodimer having two mature
1L-17 protein chains, said epitope comprising Leu74, Tyr85, His86. Met87,
Asn88. Val 1 24, Thr125, Pro 126. Ile 127 Val 128. His129 on one chain and
TN,43, Tyr44 Arg46, A1a79, Asp80 on the  WO 2012/059598PCT/EP2011/069476
54388 FE other chain, wherein the IL-17 binding molecule has a K of about
100-200 pl\l, and \\herein the IL-17 binding molecule has an in vivo
half-life of about. 4 weeks, and 0 an IL-17 antibody that comprises an
antibody selected from the group consisting of: i) an immunoglobulin heavy
chain variable domain (VH) comprising the amino acid sequence set forth as
SEQ ID NO:8: ii) an immunoglobulin light chain variable domain (V1,)
comprising the amino acid sequence set forth as SEQ ID NO: 10; iii) 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: iv) an immunoglobulin VH domain
comprising the hybcrvariable regions set forth as SEQ ID NO: I. SEQ ID
NO:2, and SEQ ID NO:3: v) an immunoglobulin VL domain comprising the
hypervariable regions set forth as SEQ ID NO:4, SF,Q ID NO:5 and SEQ ID
NO:6: vi) an immunoglobulin VH domain comprising the hypervariable regions
set forth as SEQ ID NO:! 1, SE,Q ID NO:12 and SEQNO:1': vii) an
immunogiobulin VII domain comprising the hypervariable regions set forth as
SEQ ID NO: 1., SEQ ID NO:2, and SEQ ID NO:3 and an immunoglobulin VL domain
comprising the hypervariable regions set forth as SEQ ID NO:4, SEQ ID NO:5
and SEQ ID NO:6; and viii) an immunoglobulin VH domain comprising the
hypervariable regions set forth as S1.-2,Q ID NO:1 I, 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
preferred embodiments of the disclosed methods. kits, uses. pharmaceutical
compositions, and regimens, the 11-17 binding molecule is a human antibody.
In even more preferred embodiments of the disclosed methods, kits. uses,
pharmaceutical compositions, and regimens, the IL-17 binding molecule is
sccukinumab.      As used herein, the phrase -container having a
sufficient. amount of the IL-17 antagonist to allow delivery of [a
designated closer is used to mean that a given container (e.7 vial, pen,
syringe) has disposed therein a volume of an IL-17 antagonistas part of a
pharmaceutical composition) that can be used to provide a desired dose. As
an example, if a desired dose is 75 mg. then a clinician may use 2 ml from
a container that contains an IL- 17 antibody formulation with a
concentration of 37:5 mg/ml, I nil from a container that contains an 1L-17
antibody formulation with a concentration of 75 mi2lml, 0.5 nil from a
container contains an IL-17 antibody formulation with a concentration of
150 mg/ml, etc. In each such ease, these containers have a sufficient
amount of the IL-17 antagonist to allow deliver' , of the desired 75 mg
dose. - 63 -  



WO 2012/059598PCT/EP2011/069476 54388 IT       As used herein, the phrase
"formulated at a dosage to allow route of administration delivery of [a
designated dose]" is used to mean that a given pharmaceutical composition
can be used to provide a desired dose of an 1L-17 antagonist, e.g an fl.-17
antibody, e.g., secukinumab, via a designated route of administrations.e.
or .y.) As an example, if a desired subcutaneous dose is 75 mg, then a
clinician may use 2 ml of an 1L-17 antibody formulation having a
concentration of 37.5 mg/ml, 1 ml of an 1L-17 antibody formulation having a
concentration of 75 mg/ml, 0.5 ml of an IL-17 antibody formulation haying a
concentration of 150 mg,/ml, etc. In each such case, these 1L-17 antibody.
formulations are at a concentration high enough to allow subcutaneous
delivery of the 11.-17 antibody. Subcutaneous delivery typically requires
delivery of volumes of less than about 2 ml, preferably a volume of about
lml or less.       In some embodiments, the induction regimen comprises
administration of 1, 2, 3, 4.5. 6, or more i.v. doses of theantagonist
(e.g., secukinumab). e.g., secukinumab, preferably one, two or three (most
preferably three) doses of seeukinumab delivered every week. every other
week every three weeks or every four weeks (monthly). In some embodiments,
the induction regimen comprises administration of 10 mg/kg i.v. of the
IL-17 antagonist (esecukinumab), e.g., secukinumnb.       In some
embodiments, induction doses of the 1L-17 antagonist e.g., secukinumab max:
be administered as three i.v. infusions(e.g., 10 mg/kg) every other week,
i.e., during week zero e.g.., day 1), during week two (e.g., about day 15),
and during week four (e.g., about day 29). In some embodiments, induction
doses may be administered as three iv. infusions (e.g.. 10 mg/kg) every
three weeks, i.e.. during week zero (e (Y. about day 1). during week three
(e.g., about day 22 and during week six (e (= about day 43) In some
embodiments, induction doses may be administered as three i.v. inflisions
(e.g., 10 mg/kg) every four weeks (monthly), i.e., during week zero (e.g.,
about day 1), during week four (e.g., about day 29), and during week eight
(e.g., about day 57).      In some embodiments, induction doses of the IL-1
7 antagonist e.g., secukinumab) may be administered as two i.v. infusions
(e.g. 10 mg' n) every other week, i.e., during week zero (about day I), and
during week two e.g about day 15). In some embodiments, induction doses may
he administered as two i.v. infusions e.g., 10 mg/kg) every three weeks,
i.e., during week zero (e.g., about day 1) and during week three CAI about
day 22). In some embodiments,  WO 2012/059598PCT/EP2011/069476 54388 FL
induction doses may he administered as two iv. infusions e.g., 10 mg/kg)
every four weeks (monthly). i.e during week tero (e.g.. about day 1) and
during week four (e.g. about day 29).      In some embodiments, induction
doses of the IL-17 antagonist (e.g., secukinumab) may be administered as a
single high dose infusion, e.g., 30 mg/kg. En titrther embodiments. the
induction regimen comprises administration of 1. 24, 5, 6, 



or more daily or weekly s.c. doses of the IL-17 antagonist (e.g.,
secukinumab), preferably three to five (e.g., four) weekly doses of
secukinumab. In some embodiments, the induction dosage that may be
administered daily or weekly is about 75 mg - about 300 mg of the IL-17
antagonist (e.g., secukinumab) delivered s.c. (e about 75 mg - about 150
mg, e., about 75 mg or about 150 m g ).      In some embodiments, the
induction regimen comprises administration of daily s.c. doses of the 1L-17
antagonist e.g., secukinumab), e.g., daily s.e. doses of secukinumab (e.g.,
about 75 mg - about 300 mg, c.g,, about 75 mg - about 150 mg, e.g., about
75 mg or about 150 mg), delivered on days 1-7. In some embodiments, the
induction regimen comprises administration of weekly s.c. doses of the
1L-17 antagonist e.g., secukinurnab), e.g.. weekly s.c. doses of
secukinumab, delivered during week zero, one, two, and three.      In other
embodiments, the dose(s) secuk.inumab administered to a subject may be
higher and more frequent i.e., weekly for the First month of treatment)
during an induction regimen, and then the patient may be maintained at a
lower dose.      In some embodiments, the maintenance regimen comprises
subcutaneously administering the patient about 75 mg or about 150 mg of the
IL-1711indinQ molecule if the patient weighs less than 90 kg In some
embodiments, the maintenance regimen comprises subcutaneously administering
the patient about 150 mg or about 300 mg of the IL-17 binding molecule if
the patient weighs more than or equal to 90 kg.      For a maintenance
regimen, a dose of the I1-17 antagonist e.g., secukinumab) may be provided
twice a month (i.e., every two weeks, bimonthly or every other week, i.e.,
about every 14 da)s), every month (i.e.. every 4 weeks, i.e., about every
28 days) every two months  every other month or every 8 weeks, i.e., about
every 56 days), or every three months (i.e., every 12 weeks, i.e., about
every 84 days). As used herein, the date of the first dose of a maintenance
regimen will be 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 four, then a first dose as part of a - 65 -  WO
2012/059598PCT/EP2011/069476 54388 I-1- bimonthly maintenance regimen may
he deli ve ed during week six (about day 43), a first dose as part of a
monthly maintenance regimen may he delivered during week eight (about day
57), a first dose as part of an every two month maintenance regimen may be
delivered during week twelve (about 85 days), a first dose as part of an
every three month maintenance regimen may be delivered during week sixteen
(about 113 days), etc. In some embodiments, the first dose of thc
maintenance regimen is delivered every month (monthly, about every four
weeks), beginning one month (i.e., about lour weeks) from delivery of final
induction e.g.. s.c. or iv. induction dose. In some embodiments, the first
dose oldie maintenance regimen is delivered every month (monthly. about
every fbur weeks), beginning one month i.e., about four weeks) from
delivery of a third i.v. induction dose.      In some embodiments, the
maintenance regimen comprises administration of the IL-17 antagonist e.g.,
secukinumab), e.g., about 75 mg - about 300 ITIL, (e.g. about 75 mg - about
150 mg, e.g., about 75 mg or about 150 mg) delivered bimonthly, monthly,
every two months or every three months. In some embodiments, the IL- 17
antagonist (e.g.. secukinumab) is delivered s.c. during the maintenance
regimen. In a preferred embodiment, a maintenance dose is delivered
monthly. in some embodiments, a First maintenance dose is delivered during
week six (e.g., about day 43), seven (e.g.. about day 50), eight (e.g.,
about day 57), nine e.g., about day 64), ten (e.g., about day 71), eleven
(e.g., about day 78). twelve (e.g., about day 85), or thirteen (e.g., about
day 92) of the treatment regimen, and then monthly (e.g., about every 4
weeks or about every 28 days) thereafter. In some embodiments, the
maintenance regimen comprises subcutaneously administering the patient
about L. mg - about 300 mg (e. c. about 75 mg - about 150 mg. e.g., about
75 mg or about 150 mg) of the IL-17 antagonist (e.g., secukinumab) twice a
month. monthly. every two months or every three months, beginnine. during
week four, five, six, seven, eight, nine, ten, eleven, or twelve,
preferably during week eight.       Preferred treatment regimens for
treating RA patients (e.g.. high risk RA patients) and patients having
other inflammatory arthritis, e.g., spondyloarthropathy. ankylosing
spondylitis (AS), and psoriatie arthritis (PsA are provided in Table 5:  WO
2012/059598PCT/EP2011/069476 54388 FF Table 5: Preferred dosing regimens
for treating RA patients e.g., high risk RA patients) and patients having
other inflammatory arthritis, e.g., spond?loarthropathy. mkylosing
spondylitis, and psoriatic arthritis. 



Itbe understood that a dose need not be provided at an exact time point,
e.g., a dose due on day 29 could be provided, e.g.. on day 24 to day 34.
In some embodiments, the dosage of the IL-17 antagonist (e.g.. secukinumab)
used in the disclosed induction and/or maintenance regimens (as the case
may be) is based on the patient's weight (e.g., whether a patient is under
or over 75 kg, 80 kg, 85 kg, 90 kg, 95 kg, 100 kg, 105 kg, etc. can be used
to define a dosage of the IL-17 antagonist, e.g.. socukinumab. for delivery
to the patient). In one embodiment, the patient is administered about 75 mg
or about 150 mg (e.g., delivered s.c.). if the patient weighs less than or
equal to about 80 kg. In one embodiment, the patient is administered about
75 mg or about 150 mg (e delivered s.c.). if the patient weighs - 67 -  WO
2012/059598PCT/EP2011/069476 54388 FF less than or equal to about 90 kg. In
one embodiment, the patient is administered about. 75 mg or about 150 mg
delivered s.c.) if- the patient weighs less than or equal to about 100 kg.
In another embodiment, the patient is administered about 150 mg or about
300 mg (e.g., delivered s.e.) if the patient weighs more than about 80 kg.
In another embodiment, the patient is administered about 150 mg or about
30() mg (e.g., delivered s.c.) if the patient weighs more than about 90 kg.
In another embodiment, the patient is administered about 150 mg or about
300 mg e.g delivered s.c.) if the patient weighs more than about 100 kg.
It will be understood that dose escalation may be rec.juired (e.g., during
the induction and/or maintenance phase) for certain patients, e.g.,
patients that display inadequate response to treatment with the IL-17
antagonist (e.g., seeukinurnab). Thus, s.c. doses of the IL-17 antagonist
e.g., secukinumab ) may be greater than about 75 mg to about 300 mg s.c
eabout 80 mg. about 100 mg" about 125 nig. about 175 mg, about 200 mg,
about 250 mg. about 350 mg. about 400 1112, etc.: similarly, i.v. doses
maybe greater than about 10 mg g, e.g., about 11 mg/kg, 12      ,15 mg/kg.
20 mg/kg, 25 mg/kg, 30 mg/kg, 35 mg./kg, 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
antagonist (e.g., secukinumab). Thus, doses of the IL-17 antagonist (e.
secukinumab) may be less than about 75 mg to about 300 mg s.c.,about 25 mg,
about 50 mg, about 80 mg, about. 100 mg, about 125 mg, about 175 mg, about
200 mg, 250 mg, etc.: similarly, iv. doses may be less than about 10 mg/k
e.g., about 9 mg/kg. 8 m5 mg, kg,4 mg/kg. 3 mg/kg, 2 mg/kg, 1 mg/kg, etc.
In some embodiments of the above methods, uses, pharmaceutical
compositions, kits and treatment regimens, a CRP level of > about 3 mg,/1,
(e.g., 3 mg/L), > about 5 mg/L e.g., 5 mg/I,), > about 10 mg/I. (e.g.. 10
mg/L), > about 15 ing/L (e.g., 15 mg/L) is considered a high level of CRP.
In some embodiments, a CRP level of > 200 nmol/L or >  240 nmol/L is
considered a high CRP level. In a preferred embodiment, a CRP level of
greater than or equal ()to about 10 ing/L (e.g., 10 m .0. e.g.. as measured
by a high sensitivity CRP assay, is considered a high CRP level. In some
embodiments. a high level of CRP is about 10 mg/L. -> about 70 mg/I. or >
about 30 mg/I,.       In some embodiments of the above methods, uses,
pharmaceutical compositions, kits and treatment regimens, "high ESR" may be
determined based on the following rule: normal 



- 68 -  WO 2012/059598PCT/EP2011/069476 54388 IT maximum ESR (mnilh) (Age
(years) - 10 (if female))/2. As a result, a 'high ESR' I> (Age (years) + 10
(if female))/2. In some embodiments, a "high ESR" may he determined based
on the tbllowing rule: normal maximum [SR (mm/h) < (Age (years) I 5 (if
female))/2. As a result, a "high [SR' la (Age (years) 5 (ii female))12. In
some embodiments. an [SR of > 20 mm/h is a high ESR for females. In some
embodiments, an [SR of > 15 inmith is a high [SR for males. In a preferred
embodiment, an ESR of greater than or equal (> ) to 28 mm/h is a high ESR.
In some embodiments of the above methods, uses, pharmaceutical
compositions, kits and treatment regimens, a patient is RF- if the
patient's RE value is greater than 20 Mimi or greater than 30 ILl/ml. In
some embodiments. a patient is RU-I- lithe patient's RE value is greater
than 40 units/ml or greater than 60 units/ml, as measured by a nephelometry
test. In some embodiments, a patient is RE+ if the patient's RE titer is
greater than 1:20 or greater Ina.n 1:80, as measured by a dilution test. In
a preferred embodiment, a patient is RF- if the patient's RE value is
greater than or equal 1i> ) to 12 EA, (kiloUnits/Liter), e.g.. as measured
by nephelometry.         In some embodiments of the above methods, uses,
pharmaceutical compositions, kits and treatment regimens, a patient is ACPA
if the patient's ACPA value is greater than 1 U/ml, greater than 3 U/ml, or
greater than 5 Ufilml, e.g., as determined r)?... an anti-CCP EL1SA test.
In a preferred embodiment, a patient is ACM-4 if the patient's ACPA value
is greater than 20 units/m1 (20         Disclosed herein are also methods
of treatin a rheumatoid arthritis (RA). comprising: a administering (e.g..
subcutaneously administering) a high risk RA patient four or five doses of
about 75 mg - about 300 mg (e.g, about 75 mg - about 150 mg, e.g.; about 75
mg or about 150    ) of an 11 17 antagonist.IL-17 binding molecule (e.g.,
II .-1 7 antibody or antigen binding fragment thereof, e.g., secukinumab)
or IL-17 receptor binding molecule (e.g., IL-17 antibody or antigen binding
fragment thereof), each of the four or five doses being delivered weekly;
and b) thereafter administering about 75 mg - about 300 mabout 75 mg -
about 150 mg, e.g.. about 75 mg or about 150 mg) of the 11.-17 antagonist
(e.g.. secukinumab) to the patient twice a month, every month, every two
months or every three months.         Disclosed herein are also therapeutic
regimens for treating RA, comprising: a selecting a patient having
rheumatoid arthritis based on the following criteria; i.) the patient is
RU-I-. ACTA!, or both RE and ACPA-f; and ii.) the patient has a high level
of CRP. a high ESR, or both a high level of CRP and a high [SR; and b)
administering (e subcutaneously administering) about 75 - 69 -  WO
2012/059598PCT/EP2011/069476 



5438S IT m - about 300 mg(e.g, about 75mg - about 150 mg,about 75 mg or
about 150 g) of an 1L-17 antagonist, e.g.. 1L-17 binding molecule (e. g..
IL-17 antibody or antigen binding fragment thereof, e.g secukinumab) or
IL-l7 receptor binding molecule1L-17 antibody or antigen binding fragment
thereof) to the patient weekly for four or five weeks; and c) thereafter
administering (e.g., subcutaneously administering) about 75 mg - about 300
mg (e.g. about 75 mg - about 150 mg, e.2 about 75 mg or about 150 mg) of
the IL- 17 binding molecule to the patient twice a month, every month,
every two months or every three months.       Disclosed herein are methods
of treating rheumatoid arthritis (RA.), comprising administering a
therapeutically effective amount of an IL-17 antagonist, e.g.. IL-17
binding molecule (e.g., IL-17 antibody or antigen binding, fragment
thereof, e.g., secukinumab) or IL-17 receptor binding molecule1L-17
antibody or antigen binding fragment thereof) to a RA patient displaying
elevated baseline CRP levels (egreater than about 10 mg/L. greater than
about 20 mg/L, greater than about 30 mg/L).         Disclosed herein are
also therapeutic regimens for treating RA, comprising: a) selecting a
patient having rheumatoid arthritis based on the following criteria: i. I
the patient has elevated baseline CRP levels (e.g., greater than about 10
mg/L, greater than about 20 mg/L. greater than about 30 mg/I.); and b)
either i) administering (e.g., subcutaneously administering) about 75 -
about 300 mg (e.g. about 75 r112, - about 150 mg, e.g.. about 75 mg or
about 150 mg) of an IL-17 antagonist, e.g.. IL-17 binding molecule (e.g.,
11.-17 antibody or antigen binding fragment thereof. e.g. secukinumab) or
11,1 7 receptor binding molecule (IL-I? antibody or antigen binding
fragment thereof) to the patient weekly for four or five doses or ii)
administering (e.g., i.v. administering) about 10 mg!()Ian II.- 17
antagonist. e.g... II.-17 binding molecule (e.g.. IL- 17 antibody or
antigen binding fragment thereof, e.g., secukinumab) or 7 receptor binding
molecule (e.g.. IL-17 antibody or antigen binding fragment thereof) to the
patient every other week for three doses; and c) thereafter administering
e.g., subcutaneously.. administering) about 75 mg - about 300 mg (e.g,
about 75 mg - about 150 mg, e.g.. about 75 mg or about 150 mg) of the IL-17
antagonist (e.g., secukinumab) to the patient twice a month, every month,
every two months or every three months, preferably monthly.        Herein
are also provided methods of treating an inflammatory arthritis, comprising
an induction regimen, c.2 administering e.g... intravenously administering)
two or three induction doses of about 10 mg/kg of an 1L-17 antagonist,
e.g., 1L17 binding moleculeg IL17 - 70 -  WO 2012/059598PCT/EP2011/069476
54388 IT 



antibody or antigen binding fragment thereof, e.g. secukinumab) or IL-17
receptor binding molecule (e.g. IL-17 antibody or antigen binding fragment.
thereof) (preferably three induction doses) to a patient haying an
arthritis, wherein the arthritisis selected from the group consisting of
rheumatoid arthritis (RA). spondyloarthropath.7, ankylosing spondylitis
(1,,NS), and psoriatic arthritis (PsA). In some embodiments. the first dose
is delivered during week zero, the second dose is delivered during week
two, and the third dose is delivered during week lour. In some embodiments,
the first dose is delivered during week zero, the second dose is delivered
during week three, and the third dose is delivered during week six. In some
embodiments, the method further comprises a maintenance regimen, e.g.,
administering (e.g.. subcutaneously administering) about 75 mg - about 300
mg (e.g. about 75 mg - about 150 mg, e.g., about 75 mg or about 150 ma) of
the 11,-17 antagonist (e.g., sccukinumab) to the patient, wherein the IL-17
binding molecule is administered to the patient twice a month, monthly,
every two months or every three months. In some embodiments the patient is
a high risk RA patient, e.g., seropositive for rheumatoid factor (RF ),
anti-cyclic citrullinated protein antibody (ACTA ), or both RE and ACPA+;
and has a high level ()IC-reactive protein (CRP), a high erythrocyte
sedimentation rate (ESR), or both a high level of CRP and a high [SR). In
some embodiments, the high level of CRP is > 10 m2/dI.. In some
embodiments, the high ESIt is 28 mm/h. In further embodiments, the
inflammatory arthritis is selected from rheumatoid arthritis (RA),
spondyloarthropathy, ankylosing spondylitis. and psoriatic arthritis. In
some embodiment. the patient has RA. In further embodiments, the RA patient
is a high risk RA patient. In further embodiments, the high risk RA
patient: a is sempositive for rheumatoid factor (RE1); anticitrullinated
protein antibody (ACPA-), or both RE- and ACPA-; andhas a high level of C-
reactive protein (CRP), a high erythrocyte sedimentation rate (FSR). or
both a high level of CRP and a high ESR. In some embodiments, the IL-17
antagonist. e,-17 binding molecule (e.g.. IL-17 antibody or antigen binding
fragment thereof, e.g., secukinumab) or IL-17 receptor binding molecule
(e.g., IL-17 antibody or antigen binding fragment thereof) is used in
combination with methotrexate for the treatment of adult patients ?:\ ith
moderately- to severely-active rheumatoid arthritis who have had an
inadequate response to one or more 'UNE antagonist therapies. In some
embodiments, the IL-17 antagonist (e.g., secakinumab) is used alone or in
combination with methotrexate or other disease-modifying anti-rheumatic
drugs (DMARDs) to reduce signs and - 71 -  WO 2012/059598PCT/EP2011/069476
543g8 symptoms (e , swelling, restricted movement), inducing major clinical
response, inhibit the progression of structural damage, and improve
physical function in adult patients with moderately to severely active
disease. In some embodiments, the IL.-17 antagonist (e.g., secukinumab) is
used alone or in combination with methotrexate to reduce signs and
symptoms, induce major clinical response, inhibit the progression of
structural damage, and improve physical function in patients with
moderately to severely active rheumatoid arthritis (RA). In some
embodiments. the 1L-17 antagonist (e.g., secukinumab) is used in
combination with methotrexate, for reducing signs and symptoms, inhibiting
the progression of structural damage, and improving physical Function in
patients with moderately to severely active rheumatoid arthritis. In some
embodiments, the IL-17 antagonist (e.g., secukinumab) is used for the
treatment of adults with moderately to severely active rheumatoid arthritis
(RA). In some embodiments, the IL-17 antagonist e.g., secukinumab) is used
for treating moderately to severely active Rheumatoid Arthritis (RA) in
adults, in combination with methotrexate. In some embodiments, the IL-17
antagonist (e.g., secukinumab) is used For reduction in signs and symptoms
and slowing the progression of structural damage in moderately to severely
active rheumatoid arthritis, in patients who have failed 1 or more disease
modifying antirheumatic drugs (DMARDs). In some embodiments, the7
antagonist c.c., seeukinumab) is used as a monotherapy or concomitantly
with disease-modifying antirheumatic drugs (DMARDs) for reducing signs and
symptoms, inducing major clinical response, inhibiting the progression of
structural damage, and improving physical function in adult patients with
moderately to severely active rheumatoid arthritis. In some embodiments,
the 11.-17 antagonist (e.g., secukinumab) is used alone or in combination
with methotrexate or other DMARDs to treat adult patients with moderately
to severely active rheumatoid arthritis who have had an inadequate response
to one or more TNF antagonist therapies. Combination Therapies for the
Treatment of Arthritis        In practicing the methods of treatment or
uses of the present disclosure, a therapeutically effective amount of an
IL-17 antagonist, e.g., 1L-17 binding molecule (e.g.. IL-17 antibody or
antigen hinding fragment thereof, e.g.. seeukinumab) or IL-17 receptor
binding molecule (e.g., IL-17 antibody or antigen binding fragment thereon
is administered to a subject, e.g., a mammal human). An 11,17 binding
antagonist (e.g.. secukinumab) may be administered in - 72 -  WO
2012/059598PCT/EP2011/069476 



54388 FF accordance with the method of the disclosure either alone or in
combination with other agents and therapies for treating RA, e.g., in
combination with at least one anti-rheumatic agent, such as an
immunosuppressive agent, a disease-modifying anti-rheumatic drug (DMARD), a
pain-control drug. a steroid, a non-steroidal anti-inflammatory drug
(NSAID), a cytokine antagonist, a bone anabolic, a bone anti-resorptive,
and combinations thereof (e.g., dual and tripple therapies When
coadministered with one or more additional agents, an IL-17 antagonist
(e.g.. secukinumab) 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
1L-17 antagonist e.g., secukinumab) in combination with other agents.
Non-steroidal anti inflammatory drugs and pain control agents useful in
combination with the IL-17 antagonist (e.g., secukinumab) for the treatment
of RA patients, e.g., high risk RA patients. include, propionic acid
derivative, acetic, acid derivative, enolic acid derivatives, fenamic acid
derivatives. Cox inhibitors. e.g., lumiracoxib, ibuprophen, fenoprofen.
ketoprofen. flurbiprofcn, oxaprozin, indomethacin, sulindac, ctodolac,
ketorolac, nahumetone, aspirin, naproxen, vaidecoxib, etoricoxib. MK.0966:
rofecoxib, acetominophen. Celecoxib. Diclofenac, tramadol, piroxicam.
meloxicam, tenoxicam, droxicam, lornoxicam, isoxicam. rnefanamic acid,
meolofenamic acid, flulenamic acid, tollenarnic, valdecoxib, parecoxib,
etodolac, indomethaein, aspirin, ibuprophen, firocoxib.
Disease-modifying antirheurnatic drugs (DMARDs) useful in combination with
the IL-17 antagonist (e.g.. secukinumab) for the treatment or RA patients,
e.,., high risk RA patients, include. methotrexate (MTX). antimalarial
drugs (c.g., hydroxychioroquine and chloroquine sul lasalazine,
Leflunomide, azathioprine, cyclosporin, gold salts, minocycline,
cyclophosphamide,minocycline, auranofin, tacrolimus, myocrisin.
chlorambucil. Biologic agents useful in combination with theantagonist
(e.g., secukinumab) for the treatment of RA patients, e.g.. high risk RA
patients, include, ADA1IMUMAI3 ETANF.RCEP F (1.ff.nbrel'k), 1NFLIXIMAB
(Remicada); TA-650). CERTOLI/CMAI3 PEGOL (Cirnzia* MP870),GOLIMUMAB
(Simponi* CNT01,48)"AiN A K INR A (Kineret1-0, RITUXI7VIATI (Rituxam_
MabTherag), ABATACEPT (OrenciaX), TOCILIZUMAB RoActemra lActemrag).  WO
2012/059598PCT/EP2011/069476 54388 FF        Other biological agents useful
in combination with the IL-17 antagonist e.g.. secukinumab) for the
treatment of RA patients, e.g., high risk RA patients. include, e.g.,
integrin antagonist (TYSABRI(t (natalitumab)), IL-1 antagonists (AC7885
(hlaris)), Anakinra (Kinerett)). CD4 antagonists, 11.-17 antagonists
(TY2439821, R.G4934 AMG827, SCH900 117. R05310074, MEDI-571, CAT-2200),
IL-23 antagonists, 1L-20 antagonists. [L-6 antagonists, TNF alpha
antagonists (e.g.. TNF alpha antagonists or INF. alpha receptor
antagonsits, e.g., pegsunercept, etc.). BLyS antagonists (e.g., Atacieept,
Benlystat/ LymphoStat-13(r) (belimumab)), P38 Inhibitors, CD20 antagonists
(0erelizumab, Ofatumumab (Arterrag)), Interferon gamma antagonists
(Fontolizumab). Steroidsglucoeorticoids) useful in combination with the
IL-17 antagonist (e.g., secukinumab) for the treatment of RA patients.
e.g., high risk RA patients. include, Prednisolone. Prednisone,
dexamethasone, cortisol, cortisone, hydrocortisone, methylprednisolone,
betamethasone, triamcinolone, beelometasome. Iludrocottisone,
deoxycorticosterone, aldosterone        Other agents useful in combination
with the 11.-17 antagonist(esecukinumab) for the 



treatment of RA patients, e.g., high risk RA patients, inelude.SB-681323,
Rob 803, A7.05672, AD 452. SMP 114, IIZT-501. CP-195,543, Doxycycline.
vancomycin, CRx-102, AMG108, plog,litatone, S131-087. SC10-469, Cura-100.
Oncoxin Viusid, TwHF, PF-04171327, AZD5672, Methoxsalen. ARRY-438 162,
Vitamin D - ergocalciferol. Milnacipran, Paclitaxel, 0W406381,
rosiglitazone, SC L2267 (4SC-10T); LY2439821, BTT-1023, LRB-041, ERB-041,
KB003, CFIOI. ADI,5859, MP-435, 1LV-094. 6SK706769. GW856553, ASK8007,
MOR103, HE3286, CP-690,550 (tasoeitinib). R.EGN88 (SAR153191), TRU-015,
BMS-582949, SB1-087, LY2127399. E-55 I S-551, 11-551, CiSK3152314A,
RW.1-445380, Tacrolimus (PrograN, RAD001. rapamune, rapamycin,
fostamatinib, Fentanyl, XOMA 052. CNTO 136, .1NJ 38518168, Imatinib,
ATN-103. ISIS 104838. folic acid, rotate, .F:\ Fa kinoid, MM-093, t.?,/pc.
II collagen. VX-509.A.MG 827 70, masitinib (AB1010), LY2127399.
cyclosporine, SB-681323. MK0663, .NNC 0151-0000-0000, AT1N-103. CCX 354-C.
CAM300 I. LX3305, Cetrorelix, M DX-1342. TMI-005, MK0873, CDP870,
Tranilast. CF101. mycophenolic acid t.and esters thereof), VX-702,
GLPG0259, SB-681323, BG9924, AR.T621. LX3305, T-614. rostamatinib disoclium
(R935788), CC1-779, ARRY-371797, CDP6058, .AMC_1719, BMS-582949. GW856553.
rosiglitazone. CH-4051, CF-224,535, (iSKI827771, GW274150, BG9924, P1X3397.
TAK-783, INCB028050. LY2I27399, LY3009104, R788, Curcumin (LongvidaTm).:
Roslivastatin, PR0783698, AVG 71.4,  WO 2012/059598PCT/EP2011/069476 4388
Pb IVITRX1011A, Maraviroc. MED1-522, MK0663, s-rA 5326 mcsylate.AMG108,
BG00012, ramipril, VX-702, CRx-102, LY2189107. 5131-087, 513-681323,
CDP870. Milnacipran, PD 0360324, P11-797804, AK 106-001616, PG-760564,
PI,A-695, MK0812, ALD518, Cobiprostone. somatropin, tgAAC94 gene therapy
vector, MK0359. GW856553, esomeprazole. everolimus, trastuzumab, bone
anabolics and bone anti-resorptivcs (e.g.. PTH, bisphosphonates e.g.,
zolcdronic acid). JAM and JAK2 inhibitors, pan JAK inhibitors, e.g.,
tetracyclic pyridonc 6 (P6), 325, PF-956980, scicrostin antagonists e.g.,
disclosed in W009047356, W02000/32773. W02006102070, US20080227138,
US20100028335, U 20030229041, W02005003158, W02009039175 W02009079471,
W003106657, 



W02006119062, W008115732, W02005/014650, W02005/003158. W02006/1 19107,
W02008/061013, W02008/133722, W02008/115732, US7592429, US7879322.
US7744874" the contents of which are incorporated by reference herein in
their entirety jpreferred antisclerostin antibodies and antigen binding
fragments thereof for use in the disclosed methods, pharmaceutical
compositions, kits and uses are found in W009047356 (equivalent to
U57879322), W006119107 (equivalent to US7872106 and US 7592429) and
W0081157 (equivalent to US7744874D, dcnosumab, IL-6 antagonists. CD20
antagonistis, CTLA4 antagnonists, IL-17 antagonists, IL-8 antagnoists,
IL-21 antagonistis, 11.-22 antagonist, integrin antagonists (Tysarbrig
(natalizurnab)), scleronstin antagonists. VGFF antagnosits, UNCL
antagonists, MMP antagonists, defensin antagonists. IL-1 antagonists
(including I1.-1 beta antagonsits) and IL-23 antagonists (e.g., receptor
decoys, antagonistic antibodies, etc.).       In some embodiments, the
IL-17 antagonist (e.g., secukinumab) is admininistered in combination with
at least one anti-rheumatic agent selected From the group consisting of an
immunosuppressive agent, a DMARD, a pain-control drug, a steroid, a NSA!!),
a cytokine antagonist, a hone anabolic, a bone anti-resorptive, and
combinations thereof. In some embodiments, the IL-17 antagonist (e.g.,
seeukinumab) is admininistered in combination with a TNF antagonist. a
DMARD e.g. MTN, e.g., weekly / doses of 7.5 -30 mg)), a steroid. or
combinations thereof       A skilled artisan will be able to discern the
appropriate dosages of the above agents for co-delivery with the 1L-17
antagonist (e .g., sccukinumab).  WO 2012/059598PCT/EP2011/069476 54388 FF
Kits and Articles of Manufacture        Disclosed herein are kits (i.e., an
article of manufacture) useful for providing an IL-17 antagonist, eIL-17
binding molecule (e.g., 1L-17 antibody or antigen binding fragment thereof,
e.g., secukinumab) or 1L-17 receptor binding molecule (eIL-17 antibody or
antigen binding fragment thereof), for the treatment of RA. Such kits may
comprise an IL-17 antagonist.      secukinumab) (e.g.. in liquid or
lyophili/ed form) or a pharmaceutical composition comprising the 1L-17
antagonist e.g., secukinumab). Additionally, such kits may comprise means
for administering the IL-1 7 antagonist e.g., secukinumah) (e.g., a syringe
or a prefilled pen) and instructions for use. These kits may contain
additional therapeutic agents (described supra) for treating RA c 0 for
delivery in combination with the enclosed 11-17 antagonist (e secukinumab).
Disclosed herein are kits comprising: a) an IL-17 antagonist, e.g., TL-17
binding molecule eIL-17 antibody or antigen binding fragment thereof. e.g.,
secukinumab) or IL- I 7 receptor binding molecule (e.g., 1L-17 antibody or
antigen binding fragment thereof); b) instructions for administering the
IL-17 antagonist (e.g., sceukinumab), to a high risk RA patient: c) means
for administering the 1L17 antagonist (e.g.. secukinumah) to the patient:
and d) optionally, a therapeutically effective amount of at least one
anti-rheumatic agent selected from the group consisting of an
immunosuppressive agent, a disease-modifying anti-rheumatic. drug (DMARD a
pain-control drug, a steroid, 1. non-steroidal anti-in flammator?,, drug
(NSAID), a cytokine antagonist. a bone anabolic, a bone anti-resorptivc,
and combinations thereof. In some embodiments the high risk RA patient: a)
is RP-, ACPA 1 , or both RE 1 and ALTA+ and I:1) has a high level of CRP, a
high ESR, or both a high level of CRP and a high ESR. Disclosed herein arc
kits comprising: a) an IL-17 antagonist, e11.-1 7 binding molecule (e.g.,
IL-17 antibody or antigen binding fragment thereof, e.g., secukinurnab), or
IL-17 receptor binding molecule (e.g., IL-17 antibody or antigen binding
fragment thereof) or a pharmaceutical composition comprising an 11.-1 7
antagonist, for use in the treatment of rheumatoid arthritis (RA) in a
patient; and h) instructions describing how to administer said
pharmaceutical composition to the patient, wherein the patient is
characterized as: i) being RF+, ACPA or both RE+ and ACPA and ii) having a
high level of CRP, a high ESR, or both a high level of CRP and a high 



WO 2012/059598PCT/EP2011/069476 54388 FF         Also disclosed herein are
in vitro test methods for selecting a patient for treatment of RA,
comprising determining if: i. the patient is RI:  "/1.CPA---, or both RI- 1
and ACPA I and ii. the patient has a high level of CRP. a high ESR. or both
a high level or CRP and a high ESR. In some embodiments of the test method,
the patient is expected to have an improved therapeutic response to the
following regimen: a) either i) administering the patient three doses of
about 10 mg/kg ()Ian I1-17 antagonist. e.g.. IL-17 binding molecule (e.c,
IL-17 antibody or antigen binding fragment thereof. e.g.. seeukinumab), or
IL- I 7 receptor binding molecule eIL-17 antibody or antigen binding
fragment thereof). the first dose being delivered during week zero, the
second dose being delivered during week two, and the third dose being
delivered during week four or ii) administering the patient 'veekly doses
of about 75 mg or about 150 mu of an IL- 17 antagonist. e.g., IL-17 binding
molecule (e.g., IL-17 antibody or antigen binding fragment thereof, e.g.,
secukinumab).. or TL-17 receptor binding molecule (e.g., IL-17 antibody or
antigen binding fragment thereof) for four or live (preferably five) doses;
and b) thereafter administering the patient about 75 mg - about 300 mu of
the IL-17 antagonist twice a month, monthly, every two months or every
three months (preferably monthly), beginning during week eight. These in
vitro methods may he performed on biological samples (e.g.. blood,
cartilage. bone. serum, etc. extracted from the patient and may be used in
determining the mode or course of treatment for a particular patient, e.g.,
whether to administer the IL- l 7 antagonist to the patient (alone or in
combination with another compound, e.g., such as methotrexate). or whether
to choose alternative therapies(e.g.. anti-INF treatment). Diagnostic
Methods and Methods of Producing a Transmittable Form of Information
Disclosed herein are methods Ibr determining (predicting) the likelihood
that an RA patient will respond favorably (e.g., reduced sign and symptoms,
reduced joint damage, increased quality of life. etc.) to treatment with an
an IL-17 antagonist. eIL-17 binding molecule (e.g IL-(7 antibody or antigen
binding fragment thereofseeukinumab) orIL-17 receptor binding molecule
leg..17 antibody or antigen binding fragment thereof). Such methods will
help physicians determine a course of treatment for a particular RA
patient.        Disclosed herein are also methods of determining the
likelihood that an RA patient will respond to treatment with an an IL.-17
antagonist, e.g., IL-17 binding molecule (e.g.. IL-17 antibody or antigen
binding fragment thereof, e.g., secukinumab) or IL-17 receptor binding - 77
-  WO 2012/059598PCT/EP2011/069476 54388 FF molecule e.g., 1L-17 antibody
or antigen binding fragment thereof), comprising assaying a sample from the
patient for: a) rheumatoid factor (U), anti-citrullinated protein antibody
(ACPA), or RE and ACPA; and h) C-reactive protein (CRP), an erythrocyte
sedimentation rate (ESR), or both CRP and an ESR, wherein the patient is
likely to respond to treatment of RA with the IL-17 antagonist (e.g.,
secukinumab) if the patient is RE-, .A.CPA +, or Kb- and ACPA : and the
patient has a high level of CRP, a high ESR, or a high level of CRP and a
high [SR then the patient. In some embodiments, prior to the step of
assaying. a sample is first obtained From the patient eby extracting blood
or other biological tissue from the patient). 



Disclosed herein are also methods of predicting the likelihood that an RA
patient will respond to treatment with an anantagonist. e.g., IL-17 binding
molecule (e.g.. 1L-17 antibody or antigen binding Fragment thereof, e.g.,
secukinumab) or IL-17 receptor binding molecule (e.g., IL-I 7 antibody or
antigen binding fragment thereof) comprising, determining whether a
patient: a) is RE1 and/or ACPA: and 2) has a high level of CRP and/or a
high [SR., wherein the patient has an increased likelihood or responding to
treatment with the antagonist if the patient is RACPA --. or RE  and
ACPAand has a high level of CRP, a high ESR, or a high level of CRP and a
high [SR. In some embodiments, prior to the step of determining, a sample
is first obtained from the patient e.g., by extracting blood or other
biological tissue from the patient        Disclosed herein are also methods
of determining the likelihood that an RA patient will respond to treatment
with an an 11.-17 antagonist, e.g., IL-17 binding molecule 1...e.g.. IL-17
antibody or antigen binding fragment thereof. e.g., secukinumab) or IL-17
receptor binding molecule (e.g., IL-17 antibody or antigen binding fragment
thereof) comprising, assaying a sample from the patient for the baseline
level of C-reactive protein (CRP), wherein the patient is likely to respond
to treatment of RA with the 11.-17 antagonist (e.g., secukinumab) if the
patient has elevated baseline CRP. In some embodiments, prior to the step
of assaying, a sample is first obtained from the patient (e.g., by
extracting blood or other biological tissue from the patient).         For
these diagnostic and prognostic methods, a sample from the patient may be
assayed by any conventional means for detecting the factor (RE. ACPA CRP,
ESR) or leel of factor, e.g., radial immunodi 11161011, eleetroimmunoassay,
immunoturbidimetry, Western blot, Norther blot, [LISA, turbidimetric
methods, fluorescence polarization immunoassay, laser nephelometry, an
agglutination test, a nephelometry test, measuring the distance that red
blood cells precipitate - 78 -  WO 2012/059598PCT/EP2011/069476 543 8 8 IT
in a tube over timein the case of ESR), etc. The terms assaying and
"determining" contemplate a transformation of matter, e.g., a
transformation ofa biological sample, e.g. blood sample or other tissue
sample, from one state to another by means of subjecting that sample to
physical testing. Further, as used herein, the terms -assaying and
-determining. are used to mean testing and/or measuring. The phrase
assaying a sample from the patient for._ and the like is used to mean that
a sample may be tested (either directly or indirectly) for either the
presence or nonpresence of a given factor or for the level of a particular
factor. It will be understood that, in a situation where the presence of a
substance denotes one probability and the absence of a substance denotes a
different probabiltity, then either the presence or the absence of such
substance may be used to guide a therapeutic decision. In some embodiments,
prior to treatment with the IL-17 antagonist, a skilled clinician will
determine whether a patient is a high risk RA patient.       Typically,
once the presence or absence of a particular factor, or the level of a
particular factor is identified, physicians or genetic counselors or
patients or other researchers may be informed of the result. Specifically,
the result can be cast in a transmittable form of information that can be
communicated or transmitted to other researchers or physicians or genetic
counselors or patients. Such a form can vary and can be tangible or
intangible. The result with regard to the presence or absence of Rh and/or
ACPA, and/or the level of CRP and/or lel.SR. in the individual tested can
he embodied in descriptive statements, diagrams, photographs, charts,
images or any other visual forms. For example, images ofizel
electrophoresis of PCR products can be used in explaining the results. The
statements and visual forms can he recorded on a tangible media such as
papers, computer readable media such as floppy disks. compact disks, etc.,
or on an intangible media, e.g., an electronic media in the form of email
or website on internet or intranet, in addition, the result with regard to
the presence or absence of Rh and/or ACPA, and/or the level of CRP and/or
ESR in the individual tested can also be recorded in a sound form and
transmitted through any suitable media, e.g., analog or digital cable
lines, fiber optic cables, etc.. via telephone, facsimile, wireless mobile
phone, internet phone and the like. All such forms (tangible and
intangible) would constitute a "transmittable form of information". Thus,
the information and data on a test result can be produced anywhere in the
'vorld and transmitted to a different location. For example, when a
genotyping assay is conducted offshore, the information and data on a test
result ma v be generated and cast in a transmittable form as described
above.  WO 2012/059598PCT/EP2011/069476 



54388 FU The test result in a transmittable form thus can be imported into
the U.S. Accordingly, the present disclosure also encompasses a method for
producing a transmittable form of information on the presence or absence of
RU and/or ACPA, and/or the level of CRP and/or ESR in an individual.
Disclosed herein are methods for producing a transmittable form of
information on a patient having RA. comprising: a) assaying a sample from
the patient for: i) rheumatoid factor      anti-citrullinated protein
antibody (ACPA), or RF and ACPA: and ii) C-reactive protein (CRP), an
erythrocyte sedimentation rate (ESR), or both CRP and an l./SR: and b)
embodying the result of the assaying step in a transmittable form of
information. In some embodiments, following the step of embodying, a health
care provider e.g.. physician uses the transmittable form of information in
making a decision to prescribe one of the treatment regimens disclosed
herien, using theI 7 antagonists disclosed herein. In some embodiments,
following the step of embodying, a health care provider (e.g., physician)
administers an IL-17 antagonist to the patient if the transmittable form of
information identifies the patient as a high risk RA patient. General
All patents, published patent applications, publications, references and
other material referred to herein are incorporated by reference herein in
their entirety.The details of one or more embodiments of the disclosure are
set forth in the accompanying description above. Although any methods and
materials similar or equivalent to those described herein can be used in
the practice or testing olthe present disclosure, the preferred methods and
materials are now described. Other features. objects, and advantages of the
disclosure will be apparent from the description and from the claims. In
the specification and the appended claims, the singular forms include
plural referents unless the context clearly dictates otherwise. Unless
defined otherwise, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to
which this disclosure belongs. All patents and publications cited in this
specification are incorporated by reference. The following Examples are
presented in order to more fully illustrate the preferred embodiments of
the disclosure. These examples should in no way be construed as limiting
the scope of the disclosed patient matter, which is defined by the appended
claims,  WO 2012/059598PCT/EP2011/069476 34388 Fr EXAMPLES Example I: Use
of seeukinumab to treat rheumatoid arthritis (RA) (CA1N4F7F2201) Example
I.1 - Study Design        The study population consists of a representative
group of patients (male or nonpregnant, nonlactatin females) of at least 18
years of age, fulfilling ACR 1987 revised classification criteria for RA
for at least 3 months. Eligible patients were required to present active RA
defined by >6 out of 28 tender joints and ?6 out of 28 swollen joints, and
hsCRP TriO mg/i. OR. ESR >28 mm 1St hour (mm/h) at the time of
randomization to assure ability to detect response to treatment using ACR
criteria. Eligible candidates were on MTX for at least 3 months and at
selection were currently treated with a stable weekly dose of MTX (>7.5
mglweek 5 MCI.. week) for at least 4 weeks.       Adult RA patients n=237)
on methotrcxate were randomized equally to receive monthly s.c. injections
of secukinumab 25mg, 75mR, 150mg, 300mg or placebo. Patients with previous
exposure to biologies were included in all cohorts (18 - 22%). The
primar,.. end point was the proportion of patients achieving American
College of Rheumatology (ACR) 20 at week 16. At Week 20 (Visit 8)g patients
who were randomized to placebo at Week 0 or who were randomized to
seeukinumab hut did not achieve an ACR20 response at Week 16 were
re-assigned to receive double blind treatment up Lo Week 48, with a final
efficacy assessment performed at Week and a follow up visit at Week 60, as
follows starting at Week 20 Figure 1):  Patients on active treatment who
ere responders continued on their dose regimen; 



All placebo patients NN ere switched to active treatment 150 mg s.c. q4wk
(monthly), independent of disease activity:  All patients treated with 25
mg or 75 mg secukinumab q4wk who were non-responders were switched to 150
rng, s.c. cl4wk; Non-responders in the 150 mg group were switched to the
next highest dose - 300 mg s.c. cptwk;  All patients on 300 rng group
remained on their respective dose to assess if exposure longer than 16
weeks will induce a clinical response in these patients. Efficacy
assessments are ACR20, 50, 70 (Pelson et al. (1995) Arthritis Rheum;
38(6):727- and DAS28 response/remission Fransen et al (2003) Ann Rheum Dis;
62(Suppl I): 10;  WO 2012/059598PCT/EP2011/069476 54388 FF Prevoo ct al.
(1995) Arthritis Rheum; 38( I ):44-48). The primary efficacy variable is
the clinical response to treatment according to ACR20 individual
improvement in disease activity at Week 16. Results are assessed by the
proportion of patients achieving the ACR70 response criteria at Week 16. A
patient will be considered a responder according to ACR20 criteria if
he/she has: A) at least 20 '1.'0 improvement in the two following measures:
tender 28-joint count swollen 28-joint count: and B at least 20 %
improvement in at least 3 of the following 5 measures: Patient's assessment
of R.A pain (VAS 100 mm) Patient's global assessment of disease activity
(VAS 100 mm  Physician's global assessment of disease activity (VAS 100 mm
Patient sell-assessed disability (Health Assessment Questionnaire [I
IAQ.(c)] score) 



Acute phase reactant (C-reactive protein hsCRP] or erythrocyte
sedimentation rate (ES R)) Additional measures include: ACR50 (50 %
improvement in item B (above) in at least 3 of the 5 measures and 50 %
improvement in the swollen and tender .joint count) and ACR70 (70 %
improvement in item 13 (above) in at least 3 of the 5 measures and 70 %
improvement in the swollen and tender joint count).     The DAS28 (Disease
Activity Score - 28) is a well-established measure of disease activity in
RA. The score is calculated by a complex mathematical formula, which
includes the number of tender and swollen joints (out of a total of 28),
the erythrocyte sedimentation rate (TSR) or hsCRP, and the patient's global
assessment of global health (indicated by marking a 100 mm line between
very good and very bad). A DAS28 score greater than 5.1 implies active
disease. less than 3.2 well controlled disease. and less than 2.6
remission. In order to calculate the DAS28 information about the following
disease variables is needed:  The number of swollen ,joints and tender
joints should be assessed using 8-joint count (tender28 and swollen:M.  The
erythrocyte sedimentation rate (FSR) should be measured in min/hour.  The
patient's general health ((ill) or global disease activity measured on a
Visual Analogue Scale (..VAS) of 100 mm (both are useable for this purpose)
mast be obtained. Using this data, the DAS28 can be calculated using the
following formula: - 82 -  WO 2012/059598PCT/EP2011/069476 54388 FF DAS28 =
0.56 * sqrt(tender28) + 0.28 * sqrt(swollen28) I 0.70 * In(ESR) - 0.014 *
GH       C-reactive protein (CRP) my be used as an alternative to ESR in
the calculation of the DAS or DAS28, using thc formulas below. CRP is a
more direct measure of inflammation than ESR, and it is more sensitive to
short-term changes. CRP production is associated with radiological
progression in RA, and is considered at least as valid as ESR to measure RA
disease activity. Another advantage of determination of CRP is that
w.iiiting time for the laboratory result. is shorter and that in case 01
multicenter studies a central laboratory can be used. The following
formulas to calculate the DAS28 using CRP (mg./L) give good estimations of
the original DA S28 values on a group level. DAS28-4(crp) =
0.56*sqrt(T.IC28) 0.28*sqrt(S.IC28) + 0.36*In(CRP I I) 0.014*GH + 0.96
TJC28: 28 Tender joint count; SJC2S: 28 Swollen joint count; CRP:
C-reactive protein: GH: General Health on a I 0Ornm. Visual Analogue Scale.
The 11A.QC is a validated measure of physical disability and functional
status. It has four dimensions: disability, pain, drug side effects and
dollar costs. although. the latter three are rarely used in clinical
trials. In this trial only the disability dimension was used. The
disability dimension consists of 20 multiple choice items concerning
difficulty in performing eight common activities or daily living: dressing
and grooming, arising, eating, walking. reaching. personal hygiene,
gripping and activities. Subjects choose from lour response categories_
ranging from 'without any difficulty to 'unable to do'. The ACR
Rheumatology Committee on Outcome Measures in RA recommends the use of this
questionnaire in clinical trials. The HAW) is scored n accordance with the
recommendation from the developers outlined in the "11M) PACK" from
Stanford University, California. 



Example 1.2 - Statistical Analysis       To test superiority of secukinumab
treatment groups OVer placebo. the ACR20 responder rate (proportion) was
compared against placebo for each of the secukinumab-treated groups based
on a logistic regression model with treatment, center and baseline DAS28 as
covariates.  WO 2012/059598PCT/EP2011/069476 54388 FF The DAS28-CRP change
from baseline was analyzed using an analysis of covariance (ANCOVA, SAS
PROC MIXED) fixed effects model with treatment as main effect and
correcting for the covariates center and baseline value. All statistical
tests for pairwise comparisons of secukinumab treatment groups v.s placebo
were performed at two-sided 5% significance level. The method of last
observation carried forward (I.001F) was used for missing values for
efficacy variables. Figures were produced presenting response over time or
at specific time points up to Week 16 (or Week 52. as appropriate). Of
note, for figures presenting results up to Week 52, only data from patients
continuing at Week 24 were included.        The full analysis set (FAS) was
used for the reporting of the efficacy results. The FAS comprised all
patients to whom study drug had been assigned. Following the
intent-to-treat (ITT) principle, patients were analyzed according to the
treatment and stratum they were assigned to at randomization, Example 1.3 -
Week 16 Results       Demographics and ba.seline characteristics were
comparable across all groups. ACR20 responders at Week 16 were higher in
the secukinumab 75mg, 150mg and 300mg dose groups (46.9%, 46.5% and 53.7%,
respectively) compared to placebo (36.0%) and compared to secukinumah 5mg
(34%) (Figure 2A). However, these results did not achieve statistical
significance due to a marked and unexplained increase in ACR20 in the
placebo group between Week 12 (24%) and 16 (36%). Clinically relevant
reductions in DAS2S-CRP were observed in the secukinumab 75-300mg treatment
groups vs. placebo (Figure 5A). Serum CRP levels at Week 16 were markedly
reduced in secukinumab 75-300me, groups vs. placebo (p= 0.0012, 0.0081 and
0.0241) (data not shown). ACR50 and ACR70 showed consistent greater
improvements with secukinurnab 75-300mg doses vs placebo over 16 weeks
(Figures 3A and 4A). There was about a 4-fold average reduction from
baseline in the I1AQ(c) score at week 16 in the 150-300 mg groups compared
to placebo (Figure (iA). Example 1.4 - Week 24 Results        By Week 24,
ACR20 responses were maintained and DAS28 CRP responses Further improved in
the 75-300 nig groups with sccukinumab treatment between week 16 and 24.
HAQL scores were either maintained or Futher reduced in the 75 - 300 mg
groups with groups with secukinumab treatment between week 16 and 24. The
75 - 300 mg ACR20 responder  WO 2012/059598PCT/EP2011/069476 54388 FF
treatment groups exhibited an early improvement. in I1AQ(c) scores over
time through Week 24. ACR50 responses further improved from 19 - 24h (75
mg), 21 - 25% (150 ) and 19 - 24% (300mg) in patients originally randomized
to the respective dose cohorts, part of whom had a dose escalation at Week
20: a similar improvement was seen in ACR70 responses in the 75 mg - 150
mg, groups. An increase in the ACR20/50/70 response in the patients
randomized to placebo between Week 16 and 24 can also be noted. All
patients on placebo up to Week 16 were switched to secukinumab 150 mg at
Week 20. Example 1.5 - Week 52 Results        With respect to efficacy of
seeukinumab over time patients who had been responders at week I 6
generally maintained their responses in terms of ACR 20 (Figure 2C), ACR50
(Figure 311) and ACR70 (Figure 4B) with best responses seen in the 150 mg
responder cohort. The same was also true for DAS2S-CRP and HAQ scores
reponses which were maintained in responders at week 16 over time through
week 52 again with hest responses observed in the 150 mg responder cohort
(Figure. 513. 6B). ACR20, 50 and 70 responses at week 52 are shown in
Figure 7 again with highest responses for all these parameters in the 150
mg responder cohort. 



Biological failure patients were 18-22% in each cohort at study start. Of
patients previously exposed to biologies who were dosed with 150 mg
secukinumab after Week 20. 62% (8 of 13) achieved an ACR20, 38% (5 of 13)
achieved an ACR50 and 23% achie?...ed an ACR 70 at Week 52. This provides
evidence that secukinurrab is capable of treating RA in patients who failed
anti-TNF and other biological therapy. Example 2: Analysis of High Risk RA
Patient Subset in CAIN457F2201 Example 2.1 - Statistical Analysis        In
searching for indicators predictive of an RA patient's response to
treatment with seeukinumab. we analyzed two of the four 2010 ACR/EUI :AR
scoreab1e criteria (see Table 1) to determine how (and whether) these
criteria may influence response to treatment with secukinumab with data
from the CAIN457F2201 trial database. First, we analyzed serology to
determine whether the patient is RF and/or anti-CCP (i.e., ACPA +). Second.
we analyzed the presence of acute-phase reactants to determine whether the
patient has a high level of C-reactive protein (C R1') and/or a high
erythrocyte sedimentation rate (ESR).  WO 2012/059598PCT/EP2011/069476
54388 FF        Analysis was mainly performed with summary statistics
proportions for binary response variables and average for continuous
variables) produced over time to observe responses up to Week 16 (or 52.
for patients who continued at Week 74). The method of last observation
carried forward (I,OCF) was used for missing values for efficacy variables.
Data were produced presenting response over time or at specific time points
up to Week 16 or Week 52, as appropriate). Of note, tor data showing-
results up to Week 52, only data from patients continuing at Week 24 were
included. Example 2.2- Analysis of responses to secukinumab in high risk RA
patients        The analysis of subgroup of patients with Thigh risk"
(i.e., "high risk RA patients") for disease progression (based on high CRP
and/or ESR. and positive RF and/or ACPA) showed promising results in the
secukinumab treated patients compared to the CA1N457F2201 overall trial
results, while the responses in the placebo group did not show similar
increased trend. In terms of ACR20, in the FAS, 46.9, 46.5, 53.7 and 36%
response was observed at Week 16 in the secukinumab 75, 150, 300 mg and
placebo (Figure 2A and Table 6), respectively, whereas 48.8, 57.6, 58.1 and
41.0% responses was observed at Week 16 in the high risk subgroup (Figure
2B and Table 6). Similarly, increased response rates were observed at Weeks
16 and 52 in the high risk subgroup compared to the FAS, and in other
variables such as ACR50/70 (Table 6), DAS28-CRP (Table 7), and HAW (data
not shown).        Summaries of ACR20/50/70 'A and DAS28-CRP responses at
weeks 16 and 52 in the FAS, the high risk RA patients, and the non-high
risk RA patients are provided in Table 6 (ACR) and Table 7 (DAS28-CRP).
Graphical depiction of the ACR20/50/70 P/i) and DAS28- CRP responses at
week 16 in the high risk RA patients and the non-high risk RA patients are
provided in Figures 8A and 8B. ACR (espouses Week 16 Placebo 25 mg -75 mg
1:510 rng 309 



FAS AC R20 18/50 (36.0%) 18/53 (34.0%) 23/49 (46.9%) 20/43146.5%)  22/41
(53.7%)  ACR50 350 (6.0%) 8/53(15.1%) 9/49 (18.4%) 9/43 (20.9%) 7/41
(17.1%)  ACR700/50 (0.0%) 4/53 (7.5%) 



1/49(2.0%) 2/43 (4.7%) 2/41 (4.9%) High risk RA patient ACR2016./39 (41.0%)
15/44 (34.1%) 21/43 (48.8%) 19/33 (57.6% 18/31 (58.1%)  ACR502/39(5.1%)I
744(15.9%) 8/43 (18.6%) 8/33 (24.2%)1 (16.1  WO
2012/059598PCT/EP2011/069476 54388 1-T  



ACR70 0439 (0.0%) I ACR20 2/11 (18.2% ACR:i0 11 (9.1%) AC:R70 0/11 (0.0%)
Placebo 1CR20 27:44(61.4%) ACR50 



17/44(38.6%) ACR70 t'44 (11.4%) AC R20 22/33 (66.7%) ACR50 14/33 (42.4%)
ACR70 5/33 (15.2%) ACR20 5:11 (45.5%) .ACR50 11 (27.3%) CR70 011(0.0   



Table 6: ACR responses (LOCI') at weeks 16 and 57 in FAS, high risk RA
patients, and non high risk RA patients. Median change frorn baseline in
DAS28-ESR    Week 16  Placebo    150 ng  300 mg    



Table 7: DAS28-F.SR median change from baseline at weeks 16 and 52 in FAS,
high risk RA patients, and non high risk RA patients.       Note, for Table
6 and 7. week 52 data is presented by the original assigned treatment.
Titration was performed for ACR20 non-responders (and all placebo patients)
starting at week 16. 18/45 'original' 25 mg patients remained on 25 mg
while 27 patients were up-titrated to 150 mg. likewise. 23/46 'original' 75
mg patients remained on 75 mg while 23 were up-titrated to 150 mg. 20,43
'original' 150 mg patients remained on 150 mg and 23 were up-titrated to
300 - 87 -  WO 2012/059598PCT/EP2011/069476 54388 FY mg. All 44 original'
placebo patients were switched to 150 mg and all 'original. 300 mg patients
remained on 300 mg.        As can be seen from Tables 6 and 7, as \vell as
Figures 8A and 8B, high risk RA patients generally display an improved
response to IL-17 inhibition in comparison to non-high risk RA patients.
Comparing the ACR20% and ACR50/0 response between the high risk RA patients
and non-high risk RA patients at week 16 (Table 6 and Figure 8A). a dose
response can be seen in the high risk RA patients in response to 11,-17
inhibition by secukinumab"A similar dose response is seen in the DAS2S-CRP
score in high risk RA patients at weeks 16 and 52 (Table 7 and Figure 8B).
Futhermore. ACR20% responses at week 16 in the high risk RA patient subset
are improved at all doses of secukinumab above 25 mg in comparison to the
ACR20% responses seen in non-high risk RA patients (Table 6 and Figure 8A).
In addition, the ACR50/70% response at weeks 16 and 52 in high risk RA
patients treated with 150 mg secukinumab is higher than the ACR.50/70%
response in non-high risk RA patients treated with the same secukinumab
dose. A similar result is seen in the DAS28-CRP score for 150 mg
sceukinumab at weeks 16 and for all doses of secukinumab at week 52 (Table
7 and Figure 8B). Example 3: Patients with Elevated Baseline CRP Benefit
from Seeukinumab Example 3.1 - Study Design       To evaluate the
dose-response relationship of DAS2S and ACR responses at week 16 by
baseline high sensitivity (hs) CRP levels in patients with RA treated with
different doses of secukinumab compared to placebo.        As described
previously, in study C\1N457F2201. adult RA patients (n-237) on
methotrcxate were randomized to receive monthly s.c. injections of
secukinumab 25mg. 75rng, 150mg, 300mg, or placebo. We assessed dose
relationship of DAS28 and ACR responses at week 16 by different baseline
hsCRP levels (20mg/L, >10mg/I,, >20mg/L, and >3(.1m Example 3.2 Results
Demographics and baseline characteristics were comparable across all
groups. A rapid reduction in DAS28-CRP was observed as early as week 2 in
patients on secukinumab 75 mg. ISO mg, 300 mg groups. By week 12, these
patients achieved a clinically meaningful DAS28 reduction of >1.2 compared
with those on placebo (P<0.05). These responses were sustained up to week
16 (Table 8). As seen in Table 8 and Figure 9, there is a dose-dependent
relationship  



WO 2012/059598PCT/EP2011/069476 54388 FE in DAS28-CRY. ACR20. and ACR50
responses at week 16 based on baseline hsCRI) levels for secukinumab 150 mg
and 300 mg dose cohorts in comparison to placebo or s,ccukinumab 25 mg and
75 mg groups. The safety profile of secukinumab up to week 20 was
comparable to placebo. Most AE.s were mild or moderate in severity and did
not lead to study drug discontinuation. Table 8 - Dose-response
relationship for DAS28-CRP. ACR20, and ACR.-50 at Week 16 by CRP levels at
baseline. DAS28-CRP. ACR20. and ACR50 data are given in median: N: number
of patients.= 0 rna/rni, 0" i trOnl, "20" - 20 mo,/ml. "30" 30 rIt-t,Inal.
The results indicate that secukinumab provides a rapid reduction &disease
activity with the greatest improvements seen in those patients on 150 mg or
300 mg who had evidence of high inflammatory burden as evidenced by
baseline hsCR.P levels. This suggests that secukinumab  WO
2012/059598PCT/EP2011/069476 54388 I-F offers benefit to RA patients
including those with factors rendering them at high risk for progressive
disease. Example 4: Modeling and Simulation: Rheumatoid Arthritis Induction
Regimen Design        'fhe relationship between secukinumab dose/regimen.
secukinumab plasma concentration and the ACR20 response was modeled using a
PK/PD approach describing the longitudinal data. These models were used to
facilitate design of Phase III trials for secukinumab in treating
rheumatoid arthritis. Example 4.1 -Methods Modeling of Secukinumab
pharmacokinetics        For the pharmacokinetic (l'K) model (Figure 10).
data from various clinical studies (CA1N457A I 101. CA1N457A2101,
CAIN4572..l2102, CA IN457A2103. CAIN457A2104, CAIN4 72\2206, CAIN457A2208.
CA1N457A2209 and CAIN457F2201) were pooled. A population approach with a
two-compartmental model was used to describe secukinumab PK. The population
parameters were estimated together with their interindividual variances. .1
-he parameters were: distribution volumes VI 2.96 L and V2=2.52 I.:,
first-order clearance from the first volume Cl. 0.169 liday,
intercompartmental exchange coefficient Q=0.784 I Iday. and the absorption
rate and absolute bioavailability for a subcutaneous administration were
KA= 0.192 1/day and F=76%, respectively. liody weight was identified as a
covariate on secukinumab clearance and volumes. Modeling of ACR20 responder
rates in placebo and seeukinumab treatment groups        For ACR20 modeling
data on inethotrexate inadequate responder patients (Table 9), From two
clinical studies (CA1N457A2101 and CAIN4571:2201) were used. ACR20
responder rates were modeled using a concentration-responder probability
approach for the placebo and treated groups. The assumption was that the
ACR20 response rate increased monotonicall)... until 16 weeks for placebo
and treated groups. The monotonically increasing curve depended on the
logarithm of time and the square root of secukinumab concentration. The
observed ACR20 (LoCF) at weeks. 4 (day 29). 8 (day 57). 12 (day 86) and 16
(day 113) was modeled in two steps for placebo and the treated group. 



WO 2012/059598PCT/EP2011/069476 54388 FF ACR20 time profile model for
placebo group        The observed ACR20 at time t; (i I 2,3.4 denotes week
4, 8 12 and 16) for h patient in placebo group was written as: ACR2040MO)
Logit(po(t))= '13 logNilog(t4).        Thus the log-it of the ACR20
response rate in the placebo group at week 1 6 was a - p and at time 0 it
was -oo which corresponds to a probability to respond of 0 at time zero.
ACR20 time profile model for secukinumab treated group        The observed
ACK20 at time t, for the h patients in secukinumab treated group was
written as: ACR20i(t,) -binomial(1 ,p(t))        Logit(p(t))
Logit(po(t))+y(f)h(conci(t,)),where h() was the square root of the
individual model predicted concentration. here y was the change of
sensitivity of ACR20 responder rate to the concentration at time y( =lo g(t
)11 og(t1).        Hence the effect of sccukinumab was described by
.y(ti)h(conc:(0). The functional form y was chosen to be the log of study
day, the same as placebo time effects, in other words a proportional odds
in hconc was assumed.    The generalized estimating equation method was
used for the evaluation and the within patient correlation of the 2.1CR20
observed response were assumed to be compound symmetry. Example 4.2 -
Results Example 4.2.1 - PK Modeling Results        As can be seen in Figure
10, the model predicts that a higher secukinuniab plasma concentration can
he achieved using either an iv. or s.c. induction regimen in comparison to
no induction regimen. Furthermore, the model further predicts that an
induction regimen that uses 10 mg/kg secukinumab delivered iv. at weeks 0,
2 and 4 can provide higher plasma concentration of secukinumab (and at a
more rapid rate) than an induction regimen that uses 300 mg secukinumab
delivered s.c. at weeks 0. I. 2. 3 and 4. The s,c, and i.v. induction
regimens 



-91 -  WO 2012/059598PCT/EP2011/069476 54388 FF modeled provided improved
response in comparison to a dosing regimen lacking an induction regimen.
Example 4.2.4 - ACR20 Simulation Results         '[he results from the
ACIL20 responder modeling are presented in Table 9. The ACR20 simulation
predicts that a greater ACR20 response rate can be achieved using either an
iv. (63%) or s.c. (57%) induction regimen in comparison to no induction
regimen (35%). Furthermore. the model further predicts that an induction
regimen that uses 10 muiku secukinumab delivered iv. at weeks 0, 2 and 4
can provide a greater ACR20 response rate than an induction regimen that
uses 300 mu secukinumab delivered s.c. at weeks 0, 1, 2 3 and 4. The s.c.
and iv. induction regimens modeled provided unproved response in comparison
to a dosing regimen lacking an induction reuimen. Table 9 - Simulated ACR20
responder rates. Example 5: Secukinnmab shows Good Safety and Efficacy in
the Treatment of Active .Ankylosing Spondylitis Example 5.1 - Study Design
CAIN457A2209         CA1N457A2209 is a pase II, multicenter, randomized.
double-blind, parallel-group, placebo controlled proof-of-concept study in
patients with moderate to severe AS. The study population is patients of
age 18-65 years with AS diagnosed according to the modified New York
criteria, back pain & nocturnal pain score L 4(0-10 point scale), a BASDAI
score 4 0- 10 point scale), and inadequate response to current or previous
use of at least one NS.A.ID given over at least 3 months at maximum
recommended dose. Patients with previous TNF-u Mocker  WO
2012/059598PCT/EP2011/069476 54388 Fr use were allowed to enroll after
appropriate wash-out periods. Patients were allowed to continue concurrent
treatment with NSA1DS. methotrexate (MIX), sulphasalazine, and prednisolone
at stable doses during the study. However, patients with evidence of active
tuberculosis were excluded.         Thirty (30) patients were random sed in
a 4:1 ratio to receive two i.v infusions of either secukinurnab (AIN457) 10
mg/kg iv. or placebo iv. given 3 weeks apart. Patients will be followed for
safety up to week 28. A Bayesian analysis of the Week 6 ASAS20 response
rates of AIN457 and placebo was performed. The prior distributions lbr the
response rates were specified. as Beta distributions and the binomial
distribution was assumed for the observed number of responders in each
group. The predictive distribution of the placebo response rate from a
meta-analysis of 8 randomized, placebo-controlled trials of anti- liNralphe
treatment in AS was used as the prior distribution for the placebo response
rate. This prior was equivalent to observing 11 out o143 responders i.e. a
response rate of 26%). A weak prior was used for the active response rate
(equivalent to observing 0.5 out of 1.5 responders).        Ther primary
end point was the proportion of patients achieving the Assessment or
Spondylo Arthritisinternational Society (ASAS) 20 response at week 6. 



Example 5.2 - Results        Demographics and baseline characteristics were
comparable between groups. Mean (SD) BASDA1 at baseline was 7.1 (1.4) for
secukinumab-treated patients and 7.2 (1.3) for placebo-treated patients.
Three patients on placebo and 2 patients on A IN457 discontinued the study
prior to the primary endpoint, mostly due to unsatisfactory therapeutic
effect. Efficacy data from 1 patient was not available due to a protocol
violation after randomization. At week 6. 14/23 secukinumab-treated
patients who entered efficacy analysis achieved ASAS20 responses versus 116
placebo treated patients (61% vs 17%, probability, of positive-treatment
difference=99.8%, credible interval 11.5%. 56.3%) ASA S40 and ASAS5/6
responsessecukinumab-treated  patients were 30% and/0, respectively, and
mean (range) BASDAI change was -1.8 (-5.6 to 0.8). In a majority of the
ASAS20 responders, secukinumab induced responses within a week of
treatment. The pharmacokinetic profile was as expected for an Ig(ii I
rri.Ab and comparable to secukinumab given for other indications.
The primary endpoint of this study was met, as secukinumab induced
significantly higher ASA S20 responses than placebo at week 6. No early
safety signals were noted in this study - 93 -  WO
2012/059598PCT/EP2011/069476 54388 FF population. Interim data presented
here suggests that secukinumab has use in treating active .ankylosing
spondylitis. Example 6 -Secukinumab Reduces Signs and Symptoms of Psoriatic
Arthritis in a 24- Week Multicenter, Double-Blind, Randomized,
Placebo-Controlled Trial Example 6.1 - Study Design and Demographics
Fourty-two patients with active psoriatic arthritis (PsA) fulfilling CASPAR
criteria were assigned 2:1 to receive two injections with secukinumab (10
mg/kg) or placebo, given three weeks apart. The primary efficacy endpoint
was the proportion of ACR20 responders at Week 6 in active compared with
placebo recipients one-sided p-value <0.1). As per protocol, no imputation
was made for missing data (drop-outs were treated as missing).
Twenty-five (89%) patients on secukinumab and 10 (71%) on placebo completed
the study. Five patients (4 sccukinumab and 1 placebo) were excluded from
the efficacy analysis due to protocol violations. Three ( I 1%) of patients
on secukinumab and 4 (29%) on placebo discontinued prematurely for lack of
efficacy or withdrawal of consent. Demographics and baseline
characteristics were balanced between groups for age, sc.v and parameters
including mean (SD) SJC (secukinumab vs. placebo): 8.3 (5.6) vs. 9.5 (5.4);
TJC 23.5 (19.4) \.s. 22.6 (11.0); DAS28 4.8 (1.2) vs. 4.8 (1.2); MASES 3.0
(4.1) vs. 3.4 (2.3). Co-existing psoriasis, prior TNFi exposure and
co-medication with DMARDS were present in 23 (9811), 11 (46%) and 21 (88%)
patients on secukinumab and in 11(89%), 5(38%) and 10 (70%) on placebo,
respectively. Example 6.2 - Results        The ACR20 response rate at week
6 was 39% (9/23) on secukinumab vs. 23% (3/13) on placebo (P 0.27). ACR20
response rates were 39% (9/23) vs. 15% (2/13) at week 12, and 43% (10123)
vs. 18% (2/11) at week 28 with secukinurnab versus placebo, respectively.
ACR50 and ACR70 response rates at week 6 on secukinumab vs. placebo were
17% vs. 8 % and 9% vs. 0%, respectively. CRP reductions at week 6 compared
to baseline were observed on sectikinumab (median [range] @1 5.0 [0.3,
43.01 at baseline vs. 3.0 [0.2, 15.2] at week 6, hut not on placebo (3.9
[1.3, 39.71 at baseline vs. 5.0 [0.8, 29.6] at week 6). Similar reductions
were seen for ESR, and reductions in acute phase parameters were maintained
up to week 28. The overall rate of adverse events (\[1s) was comparable in
secukinumab versus placebo: 26 (94%) V. 11 (79%). One severe adverse event
(cellulitis hand) occurred on secukinumab, and was not suspected by - 94 - 



WO 2012/059598PCT/EP2011/069476 54388 FF the investigator to be study
drug-related. Seven serious AEs were reported in 4 secukinumab patients
(tendon rupture/carpal tunnel syndrome/cellulitis, obesity, fall. breast
cancer [diagnosed prior to dosing and inclusion constituting a protocol
violation]) and 1 with placebo (polyarthritis). Infections were reported in
1657%) patients on secukinumab and 7(50% patients on placebo.        The
safety profile of secukinumab was favorable overall. Although the primary
endpoint was not met, a substantial proportion orpatients showed rapid and
sustained improvements of clinical scores and acute phase parameters up to
week 28. Trends towards a beneficial clinical effect support the rationale
for larger clinical trials designed to assess clinical effectiveness.
Example 7 - Pharmokinetic (PK) Information for seckukinumab        Based on
data obtained from various studies. including those discussed in the above
Examples. the following 1)1( information has been obtained for
seckukinurnab (Table 10).                                  Experimental
Induction Average C401 u.g/m1 at end of third 10 mg. .kg iv. infusion for a
90 kg human t 30%-40% inter-patient variation) Maintenance (75. 150 or 300
1112 s.c. monthly) 



Average steady-state trough levels for a 75 kg human (30% inter-patient
variation): 9.4 vg../m1 (e.g.., 75 mg dose 17.3 1.1Q1m1 (e.g., 150 mg dose
31 Winl (e.g., 300 mg dose ALIC tau ranges at steady state: 314 meday/1_,
(e.g.. 75 mg dose) 628 medayll, (e.g.. 150 mg dose) 1256 medayll, (e.9, 300
mg dose   Simulated Induction    Average C., 240 !..tg/m1 after the first
dose and 360 ttglml after the third i.v. infusion for a 75 kg human. Trough
levels maintained above 80 ug/m1 over a 10 week period,    Maintenance (75,
150 or 300 rug s.c. monthly beginning week 8) 



WO 2012/059598PCT/EP2011/069476 54388 FP Table 10: Experimental and
simulated pharmokinetic values for secakinumab.        In addition, it has
been determined that sectikinumab has a T,", of about 7-8 days, and an
elimination half-life of about 30 days. This PK information can he used to
design different dosing regimens for treatment of arthritis, e.g.. RA,
e.g., high risk RA. Using this PK information, one can deliver a different
dosage of the IL-17 antagonist, e.g., an IL-I 7 binding molecule (e.g.. an
IL-17 antibody, such as scenkinumab) or an IL-17 receptor binding molecule
(e.g.. an 11,-17 receptor antibody) from the dosages used in the Examples
or deliver 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 or a dosage
may change, a skilled artisan is expected to be able to employ an the IL-17
antagonist, e.g., an I1-17 binding molecule (e.g., an 1L-17 antibody. such
as secukinumab) or an IL-17 receptor binding molecule (e.g.. an IL-17
receptor antibody) for treatment of arthritis, including treatment of high
risk RA patients, Example 8: Pharmaceutical Compositions / Medicaments
Comprising an IL-17 Antagonist.        A formulation study using
secukinumab drug substance was initiated with the aim of developing, a
product of high strength, e.g., a vial having a unity dose of 150 mg
secukinumab. Four sucrose-based formulations, in combination with different
stabilizers (mannitol, arginine !ICI), were included in the stability
program at real, accelerated and stressed conditions for 12 months (Table
11).  WO 2012/059598PCT/EP2011/069476 54388 FF  



After reconstitution '150mg.imL 2150mgimi_ of the lyophilisate 30mM
Histidine 30mM dine      270mM Sucrose 60 1 180rnM1ann.:tr 0.06%
Polysorbate 80 5.8    0.06%bate 80 5.8  



330mM Histidine 210mM Sucrose,0_06% Polysorbate 80 5 8 60mr?I Glycine
4150mg.jm!.30m HistidineSucrose,0.0 0u Polysorbate 80 Arginine Table 11
Formulations included in stablity study       All formulations were Filled
at 3.6 ml. (20 t.)./0 overfill) into 6 m1, type I glass vials, capped with
a FlurotecV B2 coated lyo configuration stopper and lyophilized using a
conservative lyophilization cycle (Table 12).  StepOperation "IVial loading
2Cool : down 5C hold Free7e ramp Freeze he . Chamber vacuum PT itualy
Secondary drying Vial stoppering  Time P-,1,:rnm As required 00.30 03.00
0-1 24 



06:00 00:10 16:00 24- 00  Shelf  Temperature 20C 5C 5'C 5C to -37'C  37SC
37C  37C to 25C 25C 25C  Chamber Pressure Ambient Aml,nt Ambient Ambient
Arnbient 0 2 mbar 0_2 mbar 0.2 mbar 850 + 50 mbar 



Table 12 - Lyophilization cycle conditions.       Secukinumab stability was
monitored in the formulations through determination of cake appearance, pH.
reconstitution time, residual moisture by Karl Fischer, aggregates and
degradation products by SE-I Int, impuritiesSDS-PAGE under reducing
conditions, average molecular weight by 1"I,S, degradation products by
RP-HPI,C and theoretical activity by  WO 2012/059598PCT/EP2011/069476 54388
IT cystamine CEX. Osmolality and viscosity were determined after
reconstitution 3:1 with water for injection at initial timepoint (Table
13). Form Formu -,t r.)17 Osmoiality (mOsm/Kg) Viscosity (mPa' 1 270mN1
Sucrose 452 10.8 2 



60m11.1 Sucrose, 180mM Mannitol 388 10_3 3 210mM Sucrose, 60m1Glycine .
10.5 4 1 g5mN1 Sucrose, 45n-IF.1 Arginine I 9.7  Table 13 - Osmolality and
viscosity values for given formulations.        Osmolality values were well
within the limit of' Ph[tir acceptance criteria of higher than 240mOsm/Kg
and viscosity results in an acceptable range of lOmPes. The 12 month
stability data from samples stored at real temperature conditions indicated
no differences in purity profile among the lbrmulations with the different
stabilizers. No significant difference among formulations was observed in
appearance of lyophilisate cake and p11 upon storage, however, the
formulation containing mannitol showed a slightly longer reconstitution
time when compared to the others (6 vs. 3 minutes). Moisture content
increased from approximately 0.2% to 0.4% irrespective of formulation (data
not shown). Aggregates by SHIPLC increased from approximately 0.9% to .4%
whereas the degradation products were below the iimit of quantification
(data not shown). AIN457 average molecular weight remained unchanged after
storage at approximately 15.5kDa. Starting levels of total RP-1-11TC
species were approximately 8.5-10% with a significant increase up to 14.6%
upon 12 months storage at 5C (data not shown, It should be highlighted that
these levels reached a plateau from 1 month storage onwards. The AIN457
activity by Cystamine CF.N was kept at 98-99% (data not shown). The 6
months stability data from samples stored at accelerated and stressed
temperature conditions revealed that the formulation containing sucrose +
mannitol was clearly differentiated from the others in terms of the longest
reconstitution time 6 min vs. 3 min), highest aggregation product levels
and generation of RP-1-11)LC degradation products upon storage. No
significant difference among formulations was observed in appearance of
lyophilisate cake and p11 upon storage. Moisture content increased from
approximately 0.2 A to 0.6-0.7 `.") irrespective of composition after 6
months storage at 40 C data not shown). The sucrose containing formulation
showed a slightly lower aggregation level than the other formulations
containing, additionally, mannitol. glycinc ,  WO
2012/059598PCT/EP2011/069476 



54388 FF and arginineliCI (5.2% vs. 5.8-6.8% by SE-I IPI,C). For all
formulations, degradation products were below the limit of quantification
(data not shown). AIN457 average molecular weight remained unchanged after
6 months storage at 40"C at approximately 160kDa. Total RP-HPI,C
degradation products were at slightly lower levels in the stand alone
sucrose based formulation or with arg.inine FIC1 ()cup to 31.0% and 31.4%
when compared to 32.8 and 35.6% in the other two formulations upon 6 months
storage at 40C (data not shown). The AIN457 activity by cvstamine C EX was
kept at 94-95% (data not shown).       Results from the study showed that
the 90 mM sucrose based formulation at 50 mg/mL in 10 mM histidine, 0.02 %
polysorbate 80. pH 5.8 prior to 1...-ophilization was the most suitable
candidate for market formulation containing 150 mg/mi., AIN457, 30 m11/1
L-histidine buffer p11 5.8 270 mM sucrose and 0.06% polysorbate 80 after
3:1 reconstitution with 1 0 mL of water for injection.  WO
2012/059598PCT/EP2011/069476 54388 FE SEQUENCE LISTING <110> Novart, AG
Richards, Harno Mpaff3, Stephard iharq<velu, Ka=hinathan <120> YE3IO20 Cr3
LFEA=G R11ELIIA1CLED ARTERIL'iS uSINGAl IAGON:STS <130> 56368 <140> <141>
<_50> <151> <16C> Herewith 



Hereith 61/410,533 2010-11-05  <170> PaLenLIn version 3.3 <210> 1 <211>
<212> FRT <213> az-Li/idol <22C> <223> C1-)R1 = nyporvacgionof hoovy chain
of AIN457 <40,J> A5n Tyr Trp Met ksh 1 <210> <211> 17 <212> LT.T <213>
ARTIFIC7A1 



1 7 <210> 3 <211> 18 <212> PRT <213> ARTTFICIAL <220> <223> CDR3hyper <400>
3 b_e region 3 of heac )ain of ATN,157  WO 2012/059598PCT/EP2011/069476   



Asp Tyr Tyrc LeL Thr Asp Tyr Tyr Ile HisTr .Pyr '0 2 <210> 4 <2'Tl> 12 PPT
ARTIFICTA7. <220> <223p CDR1 rhyoervariable regIon 1 of i.qL chain >1
A1N457 DO> Arg Ala Scr CSer ValTy- Lou Ala ; <210> <211> <212> PRT <213>
ART11'LCIAL <220> <:3:33> CJR2 - hypervi3riable reqicc 2 of iglil chaIn
A1N457 



Gly AlaSc.!:Thr <210> <211> 9 <212> PRT <213> ARTIFICIAL <220> <223> CDR3'
ervariab.c req on ight chain A:N45V     1 <210> <211> 5 



<212> aNA       



<213> HOMO SAPIENS          <220>   



<221> CDS        



<222> 1..(381)          <400>    



gag gtc.- caqLl_g qLg gag  ggg gga ggc  c:01 cc:_ ggc ggg 



48 Glu Val GIn Lou Va.. Gb11 r Gly Gly Gly Leo ,lr 7ro Gly Gly  15-015 -
101 -  WO 2012/059598PCT/EP2011/069476 54388 FF 



tec at ago cc Lec tgt pea gcc tct aca ttc acc Ott act aae t Oar Lou Arc Len
Sat Cys Ala Ala Ser Gly Phe Thr Phe Set Asa 25 :ggg eec tqg etc egc cap get
eca arra aaa cmc cca gac tca ctg144 Trp Pet AsnVat Avg C.n Ala Pro Cl-Clu
Pr Pal 354145 gee acc ata aac caa eel qqa dgc aaa aaa192 a Aa lie -,Tsn Gin
Asp Ply Ocr GIn Lys Tyr 50 aag ggc eca z.tc acc atc tcc aga gee ace gcc cap
aac tea c2401 Lys Gly Arc 2he Thr lie Ser Arg Asp, Asn Ala Lys Asn Ser lee
2yr 657075"2-) ctg caa erg aae age eta ape gtc gag caegCt geg- ta.t zac
tgt288 T_eu Gin Mez Asa Set Lau Arg Val Glu AspAla Val ayr 8390 aza apa car
targat alt tOg acc get tat tale etc cac tat Ogg Vol Ara Asp lye Tyr Asp 1 e
Leu Thr Asp Tyr Tyr lIe His ?yr Trp 105110 



tac ttc poigeeggc a-- ita_g gte o38"_ Tyr Plic Asp tar rp Ply Arg CLei) V-
115 <210> <211> _27 <212> PR <213> HOMO SAI'IENS <400> Gin Vol Gin Lee Val
Glu Set Ply Ply Gly Leu Val GIn Ira Gly Gly 1015 Ser Leu Arg Lens Ala Ala
See Ply Phe Thr Che Ser Asn 20z-30 p Net Asn Lrp Val Arg Gin Ala Pro Ply
Lys Ply Lee GIn 4 I' Ala Ala ile Asa Gin AspSet Pie Cys Tyr Tyr Vol Ply Ser
Vol Lys Ply Arg PheSetsp Asn Ala. Lys Asn Set Lee 557080 Leu Gin Net Asn
Set -au Arg Val Glu 85 



'al Tyr Tyr Cys 90195  ValTyrLee lILtlye 11e His 1001051101  WO
2012/059598PCT/EP2011/069476   r Pe IrD Ply Ara Ply Thr Leo Val -hPer Per
120   <210> 9 .1.>327 <212> DNA 



<213> FOKO PAPLENS <22D> <221> CDS <222>(1)..(327) <400> gaa att gag ttg
acg cog Oct ace grgo aCC org tot r tat cca gaa48 Glu Ile Vo Leo 7nr CTn Icr
Pro Ply Thr Leo Per beu Per Pro Gly 1itit eggcact agt gtt agc ago ago96 u
Arg AlaCys Arg Ala Per Gin Per Val Ser Per Ser CI2530 tac tta gcc tga tac
coo caq aaa cot ggc cog gct_ cc agg ctc cLc Tyr Lieu Ala Trp Tyr do Gin Lys
Pro Cly Cln Ala Pro Ara Leu Leo 35(10i5 atc tat ggr gca 0cc ago aqa coo ccc
qacc cra aikc a,tccagt192 Ile Tyr Cl Ala Per ter Arg Al- a-r Gly lie Pro
Asp Arqe Snr 505560 ggc agt acia tot gag aca gac ctc act ccc acc atc agc
aqa cog gag240 Gly Sec liv Per Gly Thr Asp Phe Thr Lou Tic: 71 Per Arq Leo
Clo 657090 



cot ca.a gat ttt gca gcg tat tac tgt cau caq Ca cct ago tca cog288 Pro Gcu
Asp The A_a Vat Iyr Tyr Dcc tin Gin Tyc Ply Per Per Pro 85nO95    <210> 10
<211> 209 <212> PAT <213> HONG 7APIENS  WO 2012/059598PCT/EP2011/069476
IleSer Arc,ly Ile 12= Asp Arg 5560 Gly) PC Tlir LeuGlu 6580 Pro C'e Alays
in Gin Tyr 01 y Se Se> Pro 859095 



Cys Thr Phe Cly G n Gly Thr Ara Leu Glu c 1CC105 <210> 11 <211> 10 <212> PT
<21-- arlficia1 <220> CDR1r,/ariable caomain x of heavy chainATN457 <40a>
Gly me '2hr Phe Ser AST Tyr 1 p YeL Asn 1510 <210> :2 <21:11 <212>1--)7
<213> artificial <22> <223> CDR2hypervari--adomainheavy chain x of A7N451
<400> 12 Ala Tle Asn Gin Asp Gly Ocr Clu ys Tyr Tyr 



10 <210> <211> 23 <212> PRT <213> ARTIFICIAL <22C> <223> CO3 <400> Cys Va
Arg Asp Tr p Tyr <21 0> 14 <21_> 711 eryariahle doma]r x of heavy cha n
ATN4.1,1 2yr Aso Ile Lcu Thr Asp Tyr Tyr Ile His 15  WO
2012/059598PCT/EP2011/069476 



54388 FF <212> -iNA <213> homo sioiens <220> <221> CDS <222>(1J708) <40C>
ace aLg gaa acc cca geg g jL'Le cc etg cta ctc tga etc48 Thr Yct Glu Thr
Pro Ala G7,er Lou Pho e.i Leu Leu Leu Trp Leu 151'    545 aat utt age age
aac aca gcc tgg tac cag cag aaa cc. gac192 Ser Val Ser Sr 5cr Tyr Lea Ala
Trp Tyr Gin Gin LsCTy 505560 



gct ccc agg cc ctc atc tat ggt gca tcc -e aag ecc act gac240 Ala Pro Arg
Leu Leu Ile Tyr Gly Ala Scr Scr Arg Ala Thr Gly 65703D cca gac agg Lt_c agt
ggc agt ggg tet ggggac LLc act ctc ac288 Pro Asp Arg P'fic 8'88 dy Ser ly
Ser GlyAsp Pl-c Thr Leu r211 8-90    at ggt ago Lea cc Lqc acc ttc gac caa
ggg aca cga cLg gag att384 yr Gly Ser cr Pro Cys ?hr Pfie Gly 0Th Gly Thr
Arg Lou Clu Ile 121)125 a a cga acL at gct Ica cc a_ qtc ttc aLc 1_:_c ccg
ccagat4.)2. Lys Arg Tim Val Ala Aa Pro -er Val 'he Ii Pc ro Pro Ser Asp
n135 gag cag t_tc.1 aaa ct gga art uLeL gLL gUa jc ctg cCg aat aac480
G-11.;CeLL. ys Ser Gly ThrSer Va Vai Cv Le..1 Leu Ash Asn 



1431301 551150 tLcai ccc aca gag occ aaa C.cag tgg aag cy.2q qac gcc ctc328
PbeIlro Ara Clu AlaGln T.:13 2y_ ,Asp Asn Ala el; 1/0 caa Leg ggt aac tee
cc gag agL gLc aca gag cag gat agc7 gac576 Gin Ser Gly Asn Ser Gln Glu Scr
Va] Thr Giu GLI1 Asp Ser Lys Asp 180185L9C agc acc 'Lac agc ctc agc agc acc
2cr acg cLgc aaa gca gac tac624 cr rr ?yr Ser Leu Ser Ser Thrr Lys Ala Asp
Tyr T9520C205 gag aaaaaa gtc tc qccat: caa qgcg gc672 Glu T.yaLys Val Tyr
Ala Cv i11 v 1Y H:S Cif_ Gay Let:, Ser 2102-220 - 105 -  WO
2012/059598PCT/EP2011/069476 543S8 1F ca ccc gto agg aag agg ttc oar aigg
gga goo' tgt tag711 



Vol5e. Pro Tio T.yo Pa. Ph,r, Asn 2Ing PIp Glu Cys 225o30235 <210> 15  211>
236 <212> PR'=" <213> ho:ao sapiens  400> 15 Tho Mot Olu Tho Pro Ala Gli
LeoPhe Leu Leu Leo Lc:1 TL-p Leu 110 ProThr Ply Giu lie VC1 Lou Tbr 'Per
Pro Gig Thr Lou 2030 SerPc-r Pro ly Clu Arc Ala Tho Leu Per Cys Arg Via Per
Cln 45 oarLeu Ala Trp Tyr Gin P ri Lys Pro Gly Gln 5550 Ala Pro A_g Lea Leu
Ile Tyr Gly Ala Sc:r Per Arq Ala Who Gly lIe 657080 Pro Asp Arg ?he Per Ply
Sero Ply Thr- Lou Phe Th 8593 



'Scus- Arg Leu Giu ProAsp 125e Alo Vol Vyr Tyr Cys -in Glr 10010b  WO
2012/059598PCT/EP2011/069476    glu Lys ills ys Val Tyr Ala Cvs Glu Val
Tbr(o.r 215220 Va] TnSer Phe Asn Arg Gly Glu Cys 225230235 <210> 16 <211>
783 <212> DNA <217> Loma sapia-s <220> <221> COS 



<221>(1)..(78D) =400> 16 acc asg gaa tta agg ctg agc tag a-ftctt qct got
att tta gaa48 7hr TIer glu T u Sly Lev Ser Top Dal Ph Leu Val Ala Tle Leu
Glu ggt gtc ccc Sg gag gtg cag ttg gtg gag tot ggg gga ggc fT96 Gly Val Pis
Cys Glu Val Gln 'aeu Val Glu Leo Sly Gly Sly Leo Vol 2021330 a cct ugg ggg
tcc c j aaa crc tcc tgt aca gccgga -tc acc144 n Pro Giy Sly Ser Lee Arg Leo
Ser Cys Ala Ala - Gly She r-or 1)45 FLL aq aac tatatg aac tug gPo cgc cag
gct cca agg aaa aag192 Phe Ser. Asn TyrYet Asn Cop Val Arg Gin Ala Pro Gly
Lys Gly 5060 cto gag tga acg 5cc gcc ata aac caa gat gga_,g aaa Pro tat240
Lei; CIL 7.rp 1>1 Air AlaAsn Div Asp Gly er Giu Lys l'yr Tyr 657117580  



aac toe ctg tat c g caa a> CI Hes agc ocq aqa gLc gag cac erg q336 Asn Car
7,ou TyrMet Asn SerArg Val glu Asp 'Ihr Ala 10C105110 gtg OaT. Lac ' L gLg
app gac tat Lac gat aLtacc gat cat too384 Val Cyr Tyr IS Va 3 log Iso Tyr
7yr Asp 131 c Log Tlir ?'-il- Cyr Ty- 1--125 ca.:: test tqq La> >>c ga:_
ct> Lgg ggc opt_ ggc gcc L _ c_ILc agt_432 Tie His Tvr Topc. As J -7ou Trp
Sly Arg Sly Thr Leu Val 0:71.- 3.410 gtc tcc tca gcc 0cc acc aag ggc cce
Leg gLu LLc ccc cLg gca ccc480 Val Ser Ser Ala 2cr 121cr lys CTv Pro Sor
Val Plic Pro Lou Ala Pro 145153155 tcc :cc.: ai,ig ego acv: toll gqg cgc
ace gag gcc ctc ego Lgc cLg gtc528 Ocr r Los Ser Thr 3cr Sly Gly -hr Ala
Ala leo Sly Cv> Leu Val 165170175 



WO 2012/059598PCT/EP2011/069476 54388 FF aay gac tac ttc cc gas, _ r cop
acg gtg Tag Lqg ccc 0cc gee ccc576 Lys Ase Tyr Phe Pro Glu Pro Val Thr Val
Per Trip A5er Cly Ala 180185190    etc Ssc tee ctc age age g'g atg acc gtg
ccc tcc age age '77._.g ggc672 Leu Cyr Perr Sec SeLs PcI PaIrhr gal Pro Per
Per Per Leo Gly 210215220 arc cag ace tac arc tgc ase qty car cac aagg ace
arc ace arty720 TL: C.T1 ?hr Tyr lIe Cys Asn Pal Ase H s 7.ys Prc Per Arc
223230235240 ata gac acq aga Val Asp Lys Arg 



4D cca ccg tgs ccc taa Pro Pro Cys JOro 260 gag cce ccc Leo Las gas aaa act
cac cia tgc Clr Pro 1ys Sea Cys Asp Lys Thr His 0hr Cys 250,35 768 7E3
<210> <711> 260 PRT <213> horg sapiens <400> r Met GloPer Trp Val Phe Leo
'Sal Ala Ile 1,es 1015 Gly Val His CysCl; ValVal Gb Pe.r Gly G y Gly Leu
Pa: 2030 



Gin Pro GLou Arg Ieu Ser Cys AlaGly Phe Thr 40 PheAsnr _rp Mel Ash Tip Pal
Arg Gin Ala Pro Gly Lys Gly 60 Leo Glia Tr) Pal Ala Ala Ile Asn Gin Asp Gly
Ser Glu Lys Tyr 7383 ValT Valep Phe11e Ser Arg AsoAla T 590 Asn Per Leo Tyr
Loori MaO Aso Sea L.su r_rg Vala Asp Thr Ala 100103110 7.,r Cys Pal Arg Asp
Tyr Tyr Asp Ile L?yr Tyr 120  WO 2012/059598PCT/EP2011/069476 54388 FF V7
Trp Tyr Piro Asp Lei:Gly Arg -_y Thr icu Val 135145 



Ser Per AlaCly Pro Per Val Phe Pro LeuPro 5155160 Per SerThr Per Gly Gly
Thr Ala Ala Lflu Gly Cys Leo Val 165170175 _ys Asp Tyr Phe Pro GTh Pro Val
Thr Val Ser 0rp Asn PerFda 18E:190 Leu T0r Ser Gly Valwj_sirr Phe Pro Ala
CeO Leu Ci 5cr Ser Gly 230203  Leu Tyr Ser Leo 2_0 ThrThr Tyr 225  r Vol
VE1 Thr Val Pro Per Per/ Lea Gly 215220 Asn Ccl Asn.hr Lys 3240 



Va Asr 7y Arg Val Gs Pro Lys Ser Cys Asp'2hrs 7Pr Cvii 2452502_3 Pro Pro
Cy; Pro 0  WO 2012/059598PCT/EP2011/069476 54388 FE WHAT IS CLAIMED IS: 1.A
method of treating rheumatoid arthritis (RA). comprising administering a
therapeutically effective amount of an FL-17 antagonist to a high risk RA
patient. 2.A method of treating rheumatoid arthritis (RA), comprising
selecting a patient for treatment on the basis of the patient being a high
risk RA patient; and b) administering a therapeutically effective amount of
an IL- 17 antagonist to the patient. 3.The method according to either claim
1 or. L. wherein the step of administering comprises intravenously
administering three doses of about 10 mg/kg of the 1L-17 antagonist to said
patient, each of said doses being administered every other week. 4.The
method according to either claim 1 or 2, wherein the step of administering
compi ist.s 



subcutaneously administering doses of about 75 mg - about 150 mg of the
IL-17 antagonist to said patient, each of said doses being administered
monthly. 5.The method according to either claim I or 2, wherein the step of
administering comprises:        a) administering the IL-17 antagonist to
the high risk RA patient during an induction regimen; and        b)
thereafter administering the IL-17 antagonist to the patient during i
maintenance regimen. 6.The method according to claim 5, wherein the
induction regimen comprises intravenously administering the patient three
doses of about 10 mg/kg of the IL-17 llrtagonist.  WO
2012/059598PCT/EP2011/069476 54388 FP        The method according to claim
6, wherein the first dose of about 10 mg/kg is delivered during week zero.
the second dose of about 10 mg/kg is delivered during week two, and the
third dose of about 10 mg/kg is delivered during week four. 8The method
according to claim 5, wherein the maintenance regimen comprises
subcutaneously administering the patient about 75 mg - about 300 mg of the
11,-17 antagonist,  9. The method according to claim 8. wherein the
maintenance regimen comprises subcutaneously administering the patient
about 75 mg - about 300 mg of the IL-17 antagonist twice a month. monthly,
every two months or every three months.  10. The method according to claim
9. wherein the maintenance regimen comprises subcutaneously administering
the patient about 75 mg - about 150 mg of the .-17 antagonist twice a
month, monthly, every two months or every three months. beginning during
week eight.  11. The method according to claim 10, wherein the maintenance
regimen comprises subcutaneously administering the patient about 75 mg or
about 150mg of the IL-17 antagonist monthly. beginning during week eight.
The method according to any of the above claims, wherein the high risk RA
patient: 



a) is seropositive for rheumatoid factor (RF+.). anti-eitrullinated protein
antibody (ACPA+), or both RE fi and ACPA ; and        b) has a high level
of C-reactive protein (CRP). a high erythrocyte sedimentation rate (ESR or
both a high level of CRP and a high ESR. The method according to claim 12,
wherein the high level of CRP is > 10 ihas measured by hsCRP.  WO
2012/059598PCT/EP2011/069476 54388 FF 15. A method of treating rheumatoid
arthritis (RA), comprising administering a therapeutically effective amount
of an IL-17 antagonist to a patient, provided that the patient is selected
for treatment on the basis of: a) being RF---, ACPA+. or both RF+ and ACM :
and b) having a high level of CRP, a high FSR, or both a high level ofCRP
and a high ESR. 16The method according to claim 15, wherein the step of
administering comprises: administering the 1L-17 antagonist to the patient
during an induction regimen; and        b) thereafter administering the
IL-17 antagonist to the patient during a maintenance regimen.  17. The
method according to claim 16, wherein the induction regimen comprises
administering the patient three doses of about 10 mg/kg of the IL-17
antagonist.  18. The method according to claim 17. wherein the first dose
of about 10 mg/kg is delivered during week zero, the second dose of about
10 mg/kg, is delivered during week two, and the third dose of about 10
'milks!. is delivered during week four.  19. The method according to claim
16. wherein the maintenance regimen comprises administering the patient
about 75 mg - about 300 mg of the 11.-17 antagonist.  20. The method
according to claim 19. wherein the maintenance regimen comprises
subcutaneously administering the patient about 75 mg - about 300 mg of the
IL-17 antagonist twice a month, monthly, every two months or every three
months. 



21. The method according to claim 20. wherein the maintenance regimen
comprises subcutaneously administering the patient about 75 mg - about 150
mf_.; of the 11,17 antagonist twice a month, monthly. every two months or
every three months, beginning durine, week eight,  WO
2012/059598PCT/EP2011/069476 54388 FF  22. The method according to claim
21. \\herein the maintenance regimen comprises subcutaneously administering
the patient about 75 mg or about 150 mg of the IL-17 antagonist monthly,
beginning during week eight.  23. The method according to any of the above
claims, wherein prior to administering the IL-17 antagonist the patient had
a previous RA treatment comprising administering at least one
anti-rheumatic agent selected from the group consisting elan
immunosuppressive agent, a disease-modifying anti-rheumatic drug (DMARD), a
pain-control drug, a steroid, a non-steroidal anti-inflammatory drug (NSA
ID), a cytokine antagonist, a bone anabolic, a bone anti-resorptive, and
combinations thereof.  24. The method according to claim 73, wherein prior
to administering the IL-17 antagonist the patient had an inadequate
response to, had failure to or was intolerant to treatment with a !WARD, a
INF alpha antagonist, or methotrexate,  25. The method according to any of
the above claims, wherein the patient is additionally administered a
therapeutically effective amount of at least one anti-rheumatic agent
selected from the group consisting Ian immunosuppressive agent. a DMARD, a
pain-control drug, a steroid, a NSA1.D, a cytokine antagonist, a bone
anabolic, a bone anti-resorptive, and combinations thereof. 6A method of
treating rheumatoid arthritis (RA comprising:          administering a high
risk RA patient three doses of about 10 mg g of an IL-17 antagonist, each
of the three doses being delivered every other week: and        b)
thereafter administering about 75 rug - about 150 mg of the IL-17
antagonist to the patient every month, beginning one month from delivery of
the third intravenous dose. 27. A therapeutic regimen for treating
rheumatoid arthritis (RA), comprisin a) selecting a patient having RA based
on the following criteria: i. the patient is R.F I. .ACPA--. or both RF I
and ACPA; and - 1 1 3 -  WO 2012/059598PCT/EP2011/069476 54388 FF 



ii. the patient has a high level of CRP, a high [SR, or both a high level
of CRP and a high ESR; and  b) administering the patient three doses of
about 10 mgkg of an 1L-17 antagonist, the first dose being delivered
during: week zero, the second dose being delivered during week two, and the
third dose being delivered during week four; and  c) thereafter
administering the patient about 75 mg - about 150 mg of the IL-17
antagonist twice a month. monthly, every to months or every three months,
beginning during week eight.  28. A method of treating rheumatoid arthritis
(RA). comprising: assaying a sample from a patient for: rheumatoid factor
(RF), anti-eitruilinated protein antibody (A.CP1), or RF and ACPA: and
iiC-reactive protein CRP), an erythrocyte sedimentation rate (ESR), or both
CRP and an FSR: and     h) thereafter, administering the patient an IL-17
antagonist to the patient ii the patient is ACPA .4-, or RF+ and ACPA + and
the patieni has a high level of CRP, a high ESR, or a high level of CRP and
a high ESR,  29. A method of determining the likelihood that an RA patient
will respond to treatment with an IL-17 antagonist, comprising assaying a
sample From the patient for        a) rheumatoid factor (RE),
anti-citrullinatcd protein antibody (ACM), or RF and ACPA; and        b)
C-reactive protein (CRP), an erythrocyte sedimentation rate (ESR), or both
CRP and an ESR,        wherein the patient is likely to respond to
treatment of RA with the IL-17 antagonist if the patient is RFI, ACPA +, or
RF+ and ACPA : and the patient has a high level of CRP a high [SR, or a
high level of CRP and a high [SR.  WO 2012/059598PCT/EP2011/069476 54388 FT



30. An IL-17 antagonist for use in treating rheumatoid arthritis (RA).
characterized in that the IL 17 antagonist is to be administered to a high
risk RA patient.  31. An IL-17 antagonist for use in treating rheumatoid
arthritis (RA), characterized in that the 1L-17 antagonist is to be
administered to a patient selected for treatment on the basis of the
patient being a high risk RA patient.  32. The 1L-17 antagonist for use
according to either claim 30 or 31, wherein the IL-17 antagonist is
administered as three doses of about 10 mg/kg. each of said doses being
administered every other week.        The 1L-17 antagonist For use
according to either claim 30 or 31, wherein the IL-17 antagonist is
administered as doses of about 75 mg about 300 mg, each of said doses being
administered monthly.  34. The IL-17 antagonist for use according to either
claim 30 or 31, wherein the IL-17 antagonist is to be administered to a
patient in need thereof during an induction regimen followed by a
maintenance regimen.  35. The 1.1.-17 antagonist for use according to claim
34, wherein the induction regimen comprises intravenously administering the
patient three doses of about 10 mg/kg of the IL-17 antagonist.  36. The
IL-17 antagonist for use according to claim 35, wherein the first dose of
about 10 mg/ kg is delivered during week zero, the second dose of about 10
nigikt is delivered during v,..cek two, and the third dose of about 10 m0
isdelivered duringk lour.  37. The 1L-17 antagonist for use according to
claim 34, wherein the maintenance regimen. comprises subcutaneously
administering the patient about 75 mg - about 300 mg of the 1L-17
antagonist.  WO 2012/059598PCT/EP2011/069476 54388 IT  38. The 1L-17
antagonist for use according to claim 37, wherein the maintenance regimen
comprises subcutaneously administering the patient about 75 mg - about 300
mg of the IL-17 antagonist twice a month, monthly, every two months or
every three months, beginning during week eight.  39. The IL-17 antagonist
for use according to claim 38, wherein the maintenance regimen comprises
subcutaneously administering the patient about 75 ITH2 -about 150111g of
the IL-17 antagonist twice a month. monthly, every two months or every
three months, beginning during week eight.  40. Ihe method according to
claim 39, wherein the maintenance regimen comprises subcutaneously
administering the patient about 75 mg or about 150 mg of the 1L-17
antagonist monthly, beginning during week eight.  41. The 1L-17 antagonist
for use according to any of claims 30-40 wherein the high risk RA patient:
a is seropositive for rheumatoid factor (RF+), anti-citrullinated protein
antibody (ACPA+), or both RE 1 and ACPA+; and b) has a high level of
C-reactive protein (CRPhigh erythrocyte sedimentation rate 



1E.SR), or both a high level of CRP and a high ESR.  42. The IL-17
antagonist for use according to claim 41, wherein the high level of CRP is
> 10 mg/L. as measured by hsCRP.  43. The IL-17 antagonist for use
according to claim 41, wherein the high ESR is > 28 mm  44. An 11.-17
antagonist For use in treating rheumatoid arthritis (RA), characterized in
that the IL-17 antagonist is to be administered to a patient, provided that
the patient is selected for treatment on the basis of: a) being R.12 I ,
ACPA , or both RE- and ACPA ; and 1)) having a high level of CRP, a high
ESR. or both a high level of CRP and a high ESR. - 116 -  WO
2012/059598PCT/EP2011/069476 54.388 FE  45. The 1L-17 antagonist for use
according to claim 44, characterized in that the IL-17 antagonist is to be
administered to the patient during an induction regimen and thereafter
administered to the patient during a maintenance regimen.  46. The IL-I?
antagonist for use according to claim 45, wherein the induction regimen
comprises administering the patient three doses of about 10 mg/kg of the
11-17 antagonist.  47. 'File IL-17 antagonist for use according to claim
46, wherein the first dose of about 10 mg/kg is delivered during week zero,
the second dose of about 10 mg/kg is delivered during week two, and the
third dose of about 10 mg/kg isdehvered during week four.  48. The IL- 17
antagonist for use according to claim 45, wherein the maintenance regimen
comprises administering the patient about 75 mg - about 300 mg of the 1L-17
antagonist*  49. The IL-17 antagonist for use according to claim 48,
wherein the maintenance regimen comprises subcutaneously administering the
patient about 75 mg - about 300 mg of the 1L-17 antagonist twice a month,
monthly, every two months or every three months.  50. The IL-17 antagonist
for use according to claim 49, wherein the maintenance regimen comprises
subcutaneously administering the patient about 75 mg -about 150 mg of the
IL-17 antagonist twice a month, monthly, every two months or every three
months, beginning during week eight.  51. The use according to claim 50,
wherein the maintenance regimen comprises subcutaneously administering the
patient about 7:5 mg or about 150 mg of the IL-17 antagonist monthly,
beginning during week eight. 



The 1L-17 antagonist for use according to any one of claims 30-51, wherein
prior to administering the 11*-17 antagonist the patient had a previous RA
treatment comprising administering at least one anti-rheumatic agent
selected from the group consisting of an - 117 -  WO
2012/059598PCT/EP2011/069476 .543SS immunosuppressive agent. a
disease-modifying anti-rheumatic drug (DMA KDt, a pain-control drug, a
steroid, a non-steroidal anti-inflammatory drug (I\ISAID), a cytokine
antagonist, a bone anabolic, a hone anti-resorptive, and combinations
thereof. ;The IL-17 antagonist for use according to claim 53. wherein prior
to administering the IL- 17 antagonist the patient had an inadequate
response to, had failure to or was intolerant to treatment with a DMARD, a
Tl\IF alpha antagonist, or mcthotrexate. 54.The 1L-17 antagonist for use
according to any one of claims 30-51, wherein the patient is additionally
administered a therapeutically effective amount of at least one
anti-rheumatic agent selected from the group consisting of an
immunosuppressive agent, a DMARD, a pain-control drug, a steroid, a NSALD,
a cytokine antagonist, a bone anabolic, a bone anti-resorptive, and
combinations thereof. 55.An IL-17 antagonist for use in treating rheumatoid
arthritis (RA), characterized in that the IL-17 antagonist is to be:
a) administered to a high risk RA patient as three doses of about 10 mg/kg,
each of the three doses being delivered every other week; and        b)
thereafter administered to the patient as a dose of about 75 mg - about 150
mg every month, beginning one month from delivery of the third intravenous
dose. 56.An 11.-17 antagonist for use in treating rheumatoid arthritis
(RA). characterized in that: a sample from a patient is assayed for:
rheumatoid factor (RF), anti-eittullinated protein antibody (ACPA), or RP'
and 



ACTA: and C-reactive protein (CRP)erythroevtc sedimentation rate SR), or
both CRP and an ESR; and b) the 11,-17 antagonist is administered to the
patient if the patient is RF+. ACPA RF+ and ACTA  and the patient has a
high level of CRP, a high ESR or a high level of CRP and a high ESR.  WO
2012/059598PCT/EP2011/069476 54.3SS FF 57.Use of an IL-I 7 antagonist for
the manufacture of a medicament for treating RA, characterized in that theI
7 antagonist is to be administered to high risk RA patient. 58.Use of an
IL-17 antagonist for the manufacture of a medicament for treating RA,
characterized in that the IL- 17 antagonist is to be administered to high
risk RA patient during an induction regimen followed by a maintenance
regimen. 59.A pharmaceutical composition for treating RA, comprising as an
active ingredient an 11, 17 antagonist, wherein the IL-17 antagonist is to
be administered to a high risk RA patient. 60.A pharmaceutical composition
for treating RA, comprising as an active ingredient an IL- 17 antagonist,
wherein the IL-17 antagonist is to be administered to a high risk RA
patient during an induction regimen followed by a maintenance regimen.
61.The use according to claim 57 or A, or the pharmaceutical composition
according to 



either claim 59 or 60, wherein the high risk RA patient:        a) is
seropositive for rheumatoid factor (RF-L), anti-citruilinated protein
antibody (ACPA+), or both RI7+ and ACPA : and        b) has a high level of
C-reactive protein (CRP), a high erythrocyte sedimentation rate (ESR), or
both a high level of CRP and a high ESR. 62.A therapeutic regimen for
treating RA, comprising:        a) selecting a high risk RA patient;
b) administering about I 0 mg/kg  of an IL-17 antagonist to the patient
during weeks 0, and 4; and        c) thereafter administering about 75
mabout 150 mg of the IL- I 7 antagonist to the patient monthly, beginning
week 8. 63.A method ()Ili-eating a A patient or a high risk RA patient.
comprising  WO 2012/059598PCT/EP2011/069476 54388 Fr        a)
administeriml an IL-17 binding molecule to a patient in need thereof during
an induction regimen that provides a mean maximum plasma concentration
(C.".,) of the IL-17 binding molecule of about 360 g./ml: and        b)
thereafter administering the IL-17 binding molecule to the patient during a
maintenance regimen that provides:        i) an average steady-state trough
level of the IL-17 binding molecule between about 81.1g/m1 - about. 30
t.tg/ml: and/or         a mean A LC tau at steady state of about 331
meday/L - about 1323 g day/L.  64. An IL-17 binding molecule for use in
treating a RA patient or a high risk RA patient. characterized in that the
IL-17 binding molecule: 



is to be administered to the patient during an induction regimen that
provides a mean maximum plasma concentration (C1") of the II.-17 binding
molecule of about 360 p.g/mI; and ) thereafter, is to be administered to
the patient during a maintenance regimen that provides: i) an average
steady-state trough level of the IL-l7 binding molecule between about 8-
about 30 1.12.1m1; and/or ) a. mean ALIC tau at steady state of about 331
mg -day/L - about 1323 'mg*dav/L.  65. The method of claim 63 or the use a
claim 64. wherein the induction regimen maintains the trough level of the
IL-17 binding molecule above 80 pg/m1 for a 10 week period.  66. The
mel.hod of claim 63 or the use of claim 64, wherein the maintenance rep1men
provides an average steady-state trough level of the IL-17 binding molecule
of about 8 ptg/m about 17 pigfm  67. The method or use of claim 66, wherein
the maintenance provides an average steady-state trough level of the 1L-17
binding molecule of about 8 [u4-/m1 or about 17 p.g/ml. - 120 -  WO
2012/059598PCT/EP2011/069476 54388 FF 68.A method of treating a high risk
RA patient, comprising         a) administering an IL-17 binding molecule
to a patient in need thereof during an induction regimen that provides a
mean maximum plasma concentration (C.) the IL-17 binding molecule of about
401 ug/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 1L-17 binding molecule of about
9.4 tig/m1- about 31 ug/ml: and/or i)a mean AUC tau at steady state of
about 314 mg*daw/ - about 1256 mg*dav/L. 



69.An IL-17 binding molecule for use in treating psoriasis, characterized
in that the IL-17 binding molecule: is to be administered to the patient
during an induction regimen that provides a mean. maximum plasma
concentration C") of the IL-17 binding molecule of about 401 ug/m and b)
thereafter, is to be administered to the patient during a maintenance
regimen that provides:         i) an average steady-state trough level of
the IL-17 binding molecule of about 9.4 ug/m1 - about 31 ug/m1; and/or
ii) a mean ALL tau at steady state of about. 314 mg' arabout 1256 meday/L.
70.The method of claim 68 or the use of claim 69, wherein the maintenance
regimen provides an average stcadv-state trough level of the 1L-17 bindin,
molecule ofahout 9.4rn about 17.3  IA 71.The method or use of claim 70,
wherein the maintenance provides an average steady-state trough level of
the 1L-17 binding molecule of about 9.4 ug/ml or about 17.3 ug/ml.  WO
2012/059598PCT/EP2011/069476 



54388 FE  72. The method ofclaim 63 or 68 or the use of claim 64 or 69,
\vherein the induction regimen comprises iv. administration or the IL-17
binding molecule every other week.  73. The method of claim 63 or 68 or the
use of claim 64 or 69, wherein the maintenance regimen comprises monthly
s.c. administration of the 11 -17 binding molecule.  74. A kit comprising:
a) a pharmaceutical composition comprising an IL-17 antagonist for use in
the treatment. of rheumatoid arthritis (RA) in a patient; and        b)
instructions describing how to administer said pharmaceutical composition
to the patient, wherein the patient is characterized as: i) being RE I
"ACP,A+, or both REt and ACPA -- and ii) having a high level of CRP, a high
[SR, or both a high level of CRP and a high ESR 75.IJse of an1 7 antagonist
in preparation of a medicament for the treatment of RA. provided that the
patient is selected for the treatment on the basis of: a) being RE+. ACPA .
or both RE+ and ACPA +: and b) having a high level of CRP, a high [SR. or
both a high level of CRP and a high [SR. 76. Use of an IL-17 antagonist for
the manufacture of a medicament for the treatment of RA in a patient
characterized as:        a) being RF--"ACPA+, or both RE and ACPA : and
b) having a high level of CRP, a high ESR, or both a high level of CRP and
a high ESR, wherein the medicament is formulated to comprise containers,
each container having a sufficient amount of the IL-17 antagonist to allow
delivery of at least about 75 mg -- about 150 mg IL -17 antagonist per unit
dose. 77. Use of an 11 -17 antagonist for the manufacture of a medicament
for the treatment o RA in a patient characterized as: a) being RACPA  or
both RE+ and \CPA : and  WO 2012/059598PCT/EP2011/069476 



54388 FP        h) having a high level of CRP. a high ESR, or both a high
level of CRP and a hi;,;11 F-1SR, wherein the medicament is formulated to
comprise containers, each container having a sufficient amount of the
II.-17 antagonist to allow delivery of at least about 10 mg/kg per unit
dose. 78. Use of an IL-17 antagonist for the manufacture of a medicament
for the treatment of RA in a patient characterized as:        a) being RF+.
ACM-, or both RE and ACPA +; and        b) haying a high level of CRP, a
high ESR. or both a high level of CRP and a high FSR, wherein the
medicament is formulated at a dosage to allow intravenous delivery of about
10 mg/kg per unit dose. 79. Cse of an IL-17 antagonist for the manufacture
of a medicament for the treatment of RA in a patient characterized as:
a) being RF+. ACPA+, or both RE-I- and ACPA .4-; and        b) having a
high level of CRP, a high ESR, or both a high level of CRP and a high ESR,
wherein the medicament is formulated at a dosage to allow subcutaneous
delivery of about 75 mg about 150 mg IL-I 7 antagonist per unit dose. 80.
An in vitro test method for selecting a patient for treatment of RA,
comprising determining i.the patient is RE- ACPA+ or both RF+ and ACPA-H;
and the patient has a high level of CRP. a high ESR. or both a high level
of CRP and a high F.SR. 81. The in vitro test method of claim 80, wherein
the patient has an improved therapeutic response to the. following regimen:
administering the patient three doses of about 10 mg/kg of an IL-17
antagonist. the first dose being delivered during week zero. the second
dose being delivered during week two. and the third dose being delivered
during week four; and  WO 2012/059598PCT/EP2011/069476 54388 I+ 



a) thereafter administering the patient about 75 mg - about 150 M2 of the
IL.-17 antagonist twice a month. monthly, every two months or every three
months, beginning during iw.eek eight, 82.A method for producing a
transmittable form of information on a patient having RA, comprising: a
assaying a sample from the patient for:        i) rheumatoid factor (RF).
anti-citrullinated protein antibody (ACPA), or RF and ACPA; and        ii)
C-reactive protein CRP), an erythrocyte sedimentation ratc (ESR), or both
CRP and anand b)embodying the result of step a in a transmittable form of
in formation. 83.The method according to an one of claims I -29, 63, 65-6S,
70-73, 80-82. the kit according to claim 74, the use according any one of
claims 30-58, 61, 64-67, 69-73, 75-79, the pharmaceutic.al composition
according to any one of claims 59-61, or the regimen according to claim 62,
wherein the IL-17 antagonist is an 1L-17 binding molecule or an IL-17
receptor binding molecule, 84.The method. use, pharmaceutical composition,
kit or regimen according to claim 83, wherein the IL- I 7 binding molecule
or an 1L-17 receptor binding molecule is an IL- 17 binding molecule
selected from the group consisting of:        a) secukinumab;        b) an
IL-I 7 antibody that binds to an epitopc of1IL-1 7 comprising Leu74, Tyr85.
I lis86, Met87, Asn88, Va1124, Thr125. Pro126. Ile127. Va1128. Ilis129; c)n
II.-17 antibody that binds to an epitope of IL -17 comprisingArg4 6, Ma79,
Asp80;       d) an IL-17 antibody that binds to an epitopc of an IL-17
homodimer having two mature L-17 protein chains, said epitope comprising
Leu74, Tyr85, I Iis86, Me87, Asn88, Va1124, Thr125, Pro 126, Ile 127.
Va1128, His129 on one chain and Tyr43, Tyr44, Arg46. A1a79, Asp80 on the
other chain;  



WO 2012/059598PCT/EP2011/069476 54388 FE        e) an IL-17 antibody that
binds to an epitope of an II 1 7 homodimer having two mature IL-17 protein
chains, said epitope comprising Leu74, Tyr85, His86, Met87, Asn88, Val 124,
Thr125, Pro126, 11c127, Va1128, Hist 29 on one chain and 4 ya-43, Tyr44,
Arg46, A1a79, A sp80 on the other chain, wherein the IL-17 binding molecule
has a K.0 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 antibod\.. selected from the group consisting of:
i) an immunoglobulin heavy chain variable domain (Vi]) comprising the amino
acid sequence set forth as SFQ ID NO:8;        ii) an immunoelobulin light
chain variable domain (VI) comprising the amino acid sequence set forth as
SEQ ID NO:10;        iii) an immunoglobulin Vn 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;        N. an
immunoglobulin V domain comprising the hypervariable regions set forth as
SE.QNO: I. SEQ ID NO:2, and SEQ ID NO:3;        v) an immunoulobulin VI_
domain comprising the hypervariable regions set forth as SFQ ID NO:4, SFQ
ID NO:5 and SEQ ID NO:6:        vi) an immunoglobulin VII domain comprising
the hypervariable regions set forth as SEQ ID NO:11 SEQ ID NO:12 and SEQ ID
NO: I Ti;        vii) an immunoulobulin VH domain comprising the
hypervariable regions set forth as SEQ ID NC):], SEQ ID NO:2, and SEQ D
NO:3 and an immunoglobulin domain comprising the 1-or7pervariable regions
set forth as SI:1:Q. ID NO:4, SEQ ID NO:5 and SEQ ID NO:6; and        viii)
an immunoglobulin VII domain comprising the hypervariable regions set forth
as SFQ ID NO: 11. SEQ ID NO: 12 and SEQ ID NO:13 and an immunoglobulin
domain comprising the hypervariablc regions set forth as SEQ ID NO:4, SEQ
ID NO:5 and SFQ ID NO:6. 85.The method, use, pharmaceutical composition,
kit or regimen according to claim 84, wherein the IL-I 7 binding molecule
is secukinumab. 






