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Abstract

The invention describes methods of treating erosive polyarthritts comprising

administering a TNF.alpha. antibody, or antigen-binding portion thereof. The invention also
describes a method for testing the efficacy of a TNFo; antibody, or antigen-binding portion

thereof, for the treatment of erosive polyarthritis.
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USE OF TNFa INHIBITOR FOR TREATMENT
OF EROSIVE POLYARTHRITIS

RELATED APPLICATIONS

5 This application claims priority to U.S. Publication No. US 2007-0071747 Al . which
was filed on May 16, 2005.
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10 June 5, 2002; and U.S. Patent Publication No. US 2004-0009172 A1 , filed April 26, 2002:
U.S. Patent . Publication No. US 2006-0153846 Al, filed August 16, 2002: U.S. Patent
Publication No. US 2004-0166111 A1, filed October 24, 2003; U.S. Patent . Publication
No. US 2004-0126372 A1, filed July 18, 2003; U.S. Patent Publication No. US 2004-0126372 Al
, filed July 18, 2003; U.S. Patent Publication No. US 2004-0131614 Al, filed July
15 18, 2003; U.S. Patent Publication No, US 2004-0126373 Al, filed July 18, 2003; U.S. Patent
Publication No. US 2004-0151722 A1, filed July 18, 2003; U.S. Patent Publication No.
US 2004-0136991 Al, filed July 18, 2003; U.S. Patent Publication No. US 2004-0136990 A , filed
July 18, 2003;° U.S.

Patent Publication No. US 2004-0219142 A1, filed July 18, 2003; U.S. Patent Publication
20 No. US 2004-0136989 Al, filed July 18, 2003.

This application 1s also related to PCT/US05/12007

(WO 05/110452), filed April 11, 2005, and U.S. Publication No. US 2006-0083741
Al, filed October 6, 2005.

25
BACKGROUND OF THE INVENTION

Polyarthritis may be erosive or non-erosive. In the erosive torm, the underlying
disease process erodes the cartilage; in the non-erosive form, the carfilage is not
affected. Erosive polyarthritis is an inflammatory disease of joints that results in tissue

30 destruction and erosion within the affected joint. Frosive polyarthritis occurs in many
patients having inflaramatory disorders, mncluding psoriatic arthritis,
spondylarthropathies, such as ankylosing spondylitis, and Juvenile rheumatoid arthritis.
Many of the current treatments of disorders in which erosive polyarthritis is a

manifestation fail to focus on decreasing radiographic progression of jomt disease.
35

SUMMARY OF THE INVENTION

There 1s a need to treat erosive polyarthritis in a safe and eifective manner. While
traditional treatments of erosive polyarthritis, such as administration of DMARDs, may



10

15

20

25

30

33

CA 02898009 2015-07-21

delay disease progression, traditional treatments may be slow to become effective, may
lose efficacy with time, and may be associated with potentially serious toxic effects.
The present invention provides a safe and effective means for freating erosive
polyarthritis and slowing the progression of joint disease.

The present invention includes methods of treating erosive polyarthritis
comprising administering TNF inhibitors. The invention also provides a method for
treating a human subject suffering from erosive polyarthritis, comprising administering
to the subject an anti-TNFo antibody, such that erosive polyarthritis is treated. Kits and
articles of manufacture comprising a TNFo, inhibitor are also included in the invention.

In one embodiment, the TNFw inhibitor is selected from the group consisting of
an anti-TNFa antibody, or an antigen-binding portion thereof, a TNF fusion protein, or a
recombinant TNF binding protein. In one embodiment, the TNF fusion protein 18
etanercept. In another embodiment, the anti-TNFo anttbody, or antigen-binding portion
thereof, is an antibody selected from the group consisting of a humanized antibody, a
chimeric antibody, and a multivalent antibody. In one embodiment, the anti-

TNFa antibody, or antigen-binding portion thereof, is infliximab, golimumab, or
adalimumab. In still another embodiment, the anti-TNFo antibody, or antigen-binding
portion thereof, is a human antibody.

The mvention provides a method for treatin g 2 human subject suffering from
erosive polyarthritis, comprising administering to the subject a TNFu antibody, or
antigen-binding portion thereof, such that erosive polyarthritis is treated.

In one embodiment, the TNFo antibody, or antigen-binding portion thereof, is an

antibody selected from the group consisting of a humanized antibody, a chimeric
antibody, and a multivalent antibody. In another embodiment, the TNFa antibody, or
antigen-binding portion thereof, is infliximab or golimumab.

In one embodiment, the TNFa antibody, or anti gen-bimding portion thereof, is a
human antibody. In one embodiment, the human antibody, or an antigen-binding
portlon thereof, dissociates from human TNFo with a Kgqof1x 108 Morlessand a
Kote rate constant of 1 x 10-3 51 or less, both determined by surface plasmon resonance,
and neutralizes human TNFa cytotoxicity in a standard 7 vitro 1929 assay with an ICsj
of 1 x 10-7 M or less. In another embodiment, the human antibody, or an antigen-
binding portion thereof, has the following characteristics:

a) dissociates from human TNFo, with a K rate constant of 1 x 10-3 -1 or less,
as determined by surface plasmon resonance:

b) has a light chain CDR3 domain comprising the amino acid sequence of SEQ
ID NO: 3, or modified from SEQ ID NO: 3 by a single alanine substitution at position 1,
4,5, 7 or 8 or by one to five conservative amino acid substitutions at positions 1, 3, 4, 6,
7, & and/or 9;



10

15

20

25

30

35

CA 02898009 2015-07-21

¢) has a heavy chain CDR3 domain comprising the amino acid sequence
of SEQ ID NO: 4, or modified from SEQ ID NO: 4 by a single alanine substitution at
position 2, 3,4,5,6,8,9,100r 11 or by one to five conservative amino acid
substitutions at positions 2, 3, 4, 5, 6, 8,9, 10, 11 and/or 12. In still another

embodiment, the human antibody, or an anti gen-binding portion thereof, comprises a

light chain variable region (LCVR) having a CDR3 domain comprising the amino acid
sequence ot SEQ ID NO: 3, or modified from SEQ ID NO: 3 by a single alanine
substitution at position 1, 4, 5, 7 or 8, and comprises a heavy chain variable region
(HCVR) having a CDR3 domain comprising the amino acid sequence of SEQ ID NO: 4,
or modified from SEQ ID NO: 4 by a single alanine substitution at position 2, 3, 4, 5, 6,
8,9,10 or 11. In yet another embodiment, the human antibody, or an antigen-binding
portion thereof, comprises a light chain variable region (LCVR) comprising the amino
acid sequence of SEQ ID NO: 1 and a heavy chain variable region (HCVR) comprising
the amino acid sequence of SEQ ID NO: 2. In one embodiment, the human antibody, or
an antigen-binding portion thereof, is adalimumab.

In one embodiment, the TNFa, antibody, or anti gen-binding portion thereof, is
administered to the subject on a biweekly dosing regimen.

In one embodiment, the subject has a disorder in which TNFo activity is
detrimental. In one embodiment, the disorder in which TNFo activity 1s detrimental is
selected from the group consisting of psoriatic arthritis. ankylosing spondylitis, and
juvenile rheumatoid arthritis. In another embodiment, the disorder in which
TINFa activity is detrimental is psoriatic arthritis. In still another embodiment, the
disorder in which TNFe. activity is detrimental is theumatoid arthritis.

In one embodiment, the invention includes further comprising administering an
additional therapeutic agent to the subject. In one embodiment, the additional
therapeutic agent is methotrexate. In another embodiment, the additional therapeutic
agent 1s a Disease Modifying Anti-Rheumatic Drug (DMARD) or a Nonsteroidal
Antunflammatory Drug (NSAID) or a steroid, or any combination thereof.

The mvention includes a method for testing the efficacy of a TNFa antibody, or
antigen-binding portion thereof, for decreasing radiographic progression of jolint disease

associated with erosive polyarthritis. In one embodiment, the method for testing the

efficacy of a TNF« antibody, or antigen-bmding portion thereof, comprises determining
the efticacy of the TNFa antibody, or antigen-binding portion thereof, using a modified
Total Sharp Score (nTSS) of a patient population having joint disease associated with
erosive polyarthritis and a mTSS of the patient population following administration of
the TNFa antibody, or anti gen-binding portion thereof, wherein no change or a decrease
in the mTSS indicates that the TNFo antibody, or antigen-binding portion thereof, 1s
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efficacious for decreasing radiographic progression of joint disease associated with
erosive polyarthritis. In one embodiment, the decrease in the mTSS 1s about -0.2.

In one embodiment, the patient population also has a disorder in which TNFa is

detrimental. In one embodiment, the disorder in which TNF« activity is detrimental is
> selected from the group consisting of psoriatic arthritis, ankylosing spondylitis, and
juvenile rheumatoid arthritis.

In one embodiment, the TNFa antibody, or anti gen-binding portion thereof, is an
antibody selected from the group consisting of a humanized antibody, a chimeric
antibody, and a multivalent antibody. In one embodument, the TNFo antibody, or

10 antigen-bmding portion thereof, is infliximab or golimumab. In another embodiment,
the TNFo antibody, or antigen-binding portion thereof, is a human antibody. In one
embodiment, the human antibody, or an antigen-binding portion thereof, dissociates
from human TNFo with a K3 0f 1 x 10-8 M or less and 2 Koff rate constant of 1 x 103 s-
Lor less, both determined by surface plasmon resonance, and neutralizes human TNFa

IS cytotoxicity in a standard in vitro 1.929 assay with an IC50 0f' 1 x 10-7 M or less.

In another embodiment, the human antibody, or an antigen-binding portion
thereof, has the following characteristics:

a) dissociates from human TNFo with a K rate constant of 1 x 10-3 s-1 or less,
as determined by surface plasmon resonance:

20 b) has a light chain CDR3 domain comprising the amino acid sequence of SEQ
ID NO: 3, or modified from SEQ ID NO: 3 by a single alanine substitution at position 1,
4,5, 7 or 8 or by one to five conservative amino acid substitutions at positions 1, 3, 4, 6,
7, 8 and/or 9;

c) has aheavy chain CDR3 domain comprising the amino acid sequence
2> of SEQ ID NO: 4, or modified from SEQ ID NO: 4 by a single alanine substitution at
position 2, 3,4, 5,6,8,9,100r 11 or by one to five conservative amino acid
substitutions at positions 2, 3, 4, S, 6,8,9, 10, 11 and/or 12. In still another
embodiment, the human antibody, or an anti gen-binding portion thereof, comprises a
light chain variable region (LCVR) having a CDR3 domain comprising the amino acid
30 sequence of SEQ ID NO: 3, or modified from SEQ ID NO: 3 by a single alanine

or modtified from SEQ ID NO: 4 by a single alanine substitution at position 2, 3, 4, 5, 6,
8,9, 100r11.

35 In another embodiment, the human antibody, or an antigen-binding portion
thereot, comprises a light chain variable region (LCVR) comprising the amino acid
sequence of SEQ ID NO: 1 and a heavy chain variable region (HCVR) comprising the
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amino acid sequence of SEQ ID NO: 2. In still another embodiment of the invention,
the human antibody, or an antigen-binding portion thereof, is adalimumab.

In one embodiment of the invention, the TNFq antibody, or antigen-binding
portion thereof, is administered to the subject on a biweekly dosing regimen. In one
embodiment, antibody, or antigen-binding portion thereof, is administered in
combination with an additional therapeutic agent, mcluding, for example methotrexate

The mvention describes a method for monitoring the effectiveness of a TNFa
antibody, or antigen-binding portion thereof, for the treatment of erosive polyarthritis in
a human subject comprising determining the effectiveness of the TNFa antibody, or
antigen-binding portion thereof, using a baseline modified Total Sharp Score (mTSS) of
a patient population having erosive polyarthritis and a mTSS score of a patient
population following administration of the TNFa. antibody, or antigen-binding portion
thereof, wherein a result selected from the group consisting of a decrease in the mTSS in
about 9-27% of the patient population; no change in the mTSS in about 65-73% of the
patient population; and an increase in the mTSS in about 9-28% of the patient
population, indicates that the TNFo, antibody, or anti gen-binding portion thereof, is
effective at treating erosive polyarthritis.

In one embodiment of the invention, the TNFo antibody, or antigen-binding
portion thereof, is an antibody selected from the group consisting of a humanized
antibody, a chimeric antibody, and a multivalent antibody. In one embodiment, the
I'NFa antibody, or antigen-binding portion thereof, 1s infliximab or golimumab. In
another embodiment, the TNFa antibody, or anti gen-binding portion thereof, 1s a human

antibody.

In another embodiment, the human antibody, or an antigen-binding portion
thereof, dissociates from human TNFa with a K4 of 1 x 10-8 M or less and a K g rate
constant of 1 x 103 s-1 or less, both determined by surface plasmon resonance, and
neutralizes human TNFa cytotoxicity in a standard in vitro 1.929 assay with an ICsq of 1
x 10-7 M or less. In still another embodiment, the human antibody, or an antigen-
binding portion thereof, is adalimumab.

The mvention also includes a method for testing the efficacy of a TNF«
antibody, or antigen-binding portion thereof, to treat erosive polyarthritis associated with
psoriatic arthritis, comprising determining the efficacy of the TNFo antibody, or
antigen-binding portion thereof, using a baseline modified Total Sharp Score (mTSS)
and either a baseline Psoriasis Area and Severity Index (PASI) score or a baseline ACR
score of a patient population having erosive polyarthritis in comparison with the mTSS
and either the PAST or the ACR score of the patient population following administration
of the NFa antibody, or antigen-binding portion thereof, wherein no change or a

decrease in the mTSS and either an ACR20 response achieved 1n at least about 57% or a
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PASI 50 response achieved in at least about 75% of the patient population, indicates that
the TNFa antibody, or antigen-binding portion thereof, is efficacious for the treatment
of erosive polyarthritis associated with psonatic arthritis. In one embodiment, an
ACRS0 response is achieved in at least about 39% of the patient population. In another
> embodiment, an ACR70 response is achieved in at least about 23% of the patient
population. In still another embodiment, a PASI75 response 1s achieved in at least about
59% of the patient population. In yet another embodiment, a PASI90 response is
achieved 1n at least about 42% of the patient population. In one embodiment, the
I'NFo antibody, or antigen-binding portion thereof, 1s adalimumab.

10 The mvention describes a method for treating erosive polyarthritis comprising
admimnistering to a subject having erosive polyarthritis, adalimumab on a biweekly
dosing regimen. In one embodiment, the dose of adalimumab is about 40 mg.

The mnvention also includes a kit comprising a pharmaceutical composition
comprising a TNFa antibody, or an antigen-binding portion thereof, and a

15 pharmaceutically acceptable carrier, and instructions for administration of the
pharmaceutical composition for the treatment of erosive polyarthritis. In one
embodiment, the pharmaceutical composition comprises the TNFa antibody, or antigen-
binding portion thereof, adalimumab. In one embodiment, pharmaceutical composition
comprises about 40 mg of adalimumab. In another embodiment, the kit further

20 comprises an additional therapeutic agent. In one embodiment, the additional
therapeutic agent is methotrexate.

The invention describes an article of manufacture comprising a packaging
matenal; a TNFo antibody, or antigen-binding portion thereof: and a label or package
msert contained within the packaging material indicating that the TNFo antibody, or

25  antigen-binding portion thereof, can be used for the treatment of erosive polyarthritis.

The invention also includes an article of manufacture comprising a packaging
material; a TNFa antibody, or antigen-binding portion thereof,; and a label or package
insert contained within the packaging material indicating that the TNFo. antibody, or

antigen-binding portion thereof, can be used for to inhibit radio eraphic progression of
30 jomnt disease.

In one embodiment, the article of manufacture comprises an antibody selected
from the group consisting of a humanized antibody, a chimeric antibody, and a
multivalent antibody.

In one embodiment, the TNFq, antibody, or antigen-binding portion thereof, is

35 mfliximab or golimumab. In another embodiment, the TNFo. antibody, or antigen-

binding portion thereof, is a human antibody. In one embodiment, the human antibody,
or an antigen-binding portion thereof, dissociates from human TNFo with a Kqoflx
10-8 M or less and a Koff rate constant of 1 x 10-3 s-1 or less, both determined by surface
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plasmon resonance, and neutralizes human TNFo cytotoxicity in a standacd in vitro
1.929 assay with an ICep of 1 x 10-7 e e s p

) Y . ICsp of 1 x 10-" M or less. In another embodiment, the human
antibody, or an antigen-binding portion thereof, is adalimumab.

This invention relates to:

<1> Use of a human anti-TNFa antibody for treating erosive polyarthritis in a human
subject having erosive polyarthritis with psoriatic arthritis, ankylosing spondylitis or juvenile
rheumatoid arthritis, wherein a modified Total Sharp Score (mTSS) of the subject 1s
maintained or decreased following said treating as compared to baseline prior to said treating,

and wherein the human anti-TNFa antibody comprises (1) a light chain variable region
(LCVR) comprising the amino acid sequence of SEQ ID NO: 1 and (2) a heavy chain
variable region (HCVR) comprising the amino acid sequence of SEQ ID NO: 2.

<2>  The use of <1>, wherein the human subject has erosive polyarthritis with psoriatic

arthritis.
<3>  The use of <2>, wherein the human subject 1s an adult.

<4>  The use of <1>, wherein the human subject has erosive polyarthritis with ankylosing

spondylitis.

<5>  The use of <1>, wherein the human subject has erosive polyarthritis with juvenile

rheumatoid arthritis.

<6>  The use of <5>, wherein the human subject has erosive polyarthritis with polyarticular

juvenile rheumatoid arthritis.

<7>  The use of any one of <2> or <3>, wherein the change between baseline mTSS of the

subject prior to said treating, and mTSS of the subject following said treating, 1s -0.2.

<8> The use of <4>, wherein the change between baseline mTSS of the subject prior to

said treating, and mTSS of the subject following said treating, 1s -0.2.
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<9>  Use of a human anti-TNFa antibody for treating erosive polyarthritis in a human
subject having erosive polyarthritis with psoriatic arthritis, ankylosing spondylitis or juvenile
rheumatoid arthritis, wherein a modified Total Sharp Score (mTSS) of the subject 1s
maintained or decreased following said treating as compared to baseline prior to said treating,

and wherein said human anti-TNFa antibody 1s adalimumab.

<10> Use of a human anti-TNFa antibody for treating erosive polyarthritis in a human
subject having erosive polyarthritis with psoriatic arthritis, ankylosing spondylitis or juvenile
rheumatoid arthritis, wherein a modified Total Sharp Score (mTSS) of the subject 1s
maintained or decreased following said treating as compared to baseline prior to said treating,
wherein said human anti-TNFa antibody is adalimumab, and wherein said adalimumab is for

administration to the human subject subcutaneously at a dose of 40 mg every other week.

<11> Use of a human anti-TNFa antibody for treating erosive polyarthritis in a human
subject having erosive polyarthritis with psoriatic arthritis, wherein a modified Total Sharp
Score (mTSS) of the subject is maintained or decreased following said treating as compared
to baseline prior to said treating, wherein said human anti-TNFa antibody 1s adalimumab, and

wherein said adalimumab is for administration to the human subject subcutaneously at a dose

of 40 mg every other week.

<12> The use of <11>, wherein the human subject 1s an adult.

<13> The use of any one of <11> or <12>, wherein prior to said treating, the human subject

has moderate to severe psoriatic arthritis.

<14> The use of any one of <11>-<13>. wherein prior to said treating, the human subject

has three or more swollen joints and three or more tender joints.

<15> The use of any one of <11>-<14>. wherein prior to said treating, the human subject

has failed NSAID therapy.

<16> The use of <10>, wherein the human subject has erosive polyarthritis with ankylosing

spondylitis.

7a
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<17> The use of <10>, wherein the human subject has erosive polyarthritis with juvenile

rheumatoid arthritis.

<18> The use of <17>, wherein the human subject has erosive polyarthritis with

polyarticular juvenile rheumatoid arthritis.

<19> The use of <10>, wherein the change between baseline mTSS of the subject prior to

said treating, and mTSS of the subject following said treating, 1s -0.2.

<20> The use of any one of <11>-<15>, wherein the change between baseline mTSS of the

subject prior to said treating, and mTSS of the subject following said treating, 1s -0.2.

<21> The use of <16>, wherein the change between baseline mTSS of the subject prior to

said treating, and mTSS of the subject following said treating, 1s -0.2.

<22> The use of any one of <11>-<15> wherein said treating lasts 24 weeks.

<23> The use of any one of <1 1>-<15>, wherein the human subject achieves PASI75

response following said treating.

<24> The use of any one of <11>-<15>, wherein the human subject achieves PASI90

response following said treating.

<25> The use of any one of <11>-<15>, wherein the human subject achieves ACRS50

response following said treating.

<26> The use of any one of <11>-<15>, wherein the human subject achieves ACR70

response following said treating.

<27> The use of any one of <1 1>-<15>, wherein the joint space narrowing score 1s -0.2 at

week 24 of the treating compared to week 0 of the treating.

<28> The use of any one of <11>-<15>, wherein there is no change in erosion score at

week 24 of the treating compared to week 0 of the treating.

7b
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<29> The use of <16>, wherein the human subject achieves ACR50 response following said

treating.

<30> The use of <16>, wherein the human subject achieves ACR70 response following said

treating.

<31> The use of any one of <1>-<30>, wherein physical function in the human subject 1s
improved compared to physical function in the human subject before treating with the

antibody.

<32> Use of a human anti-TNFa antibody for treating TNFa-related disorders causing

erosive polyarthritis in a human subject having erosive polyarthritis with psoriatic arthritis,
ankylosing spondylitis or juvenile rheumatoid arthritis, such that radiographic progression in
the human subject is inhibited, wherein the human anti-TNFa antibody comprises (1) a light
chain variable region (LCVR) comprising the amino acid sequence of SEQ ID NO: 1 and (2)
a heavy chain variable region (HCVR) comprising the amino acid sequence of SEQ ID NO:
2.

<33> The use of <32>, wherein the human subject has erosive polyarthritis with psoriatic

arthritis.

<34> The use of <33>, wherein the human subject 1s an adult.

<35> The use of <32>, wherein the human subject has erosive polyarthritis with ankylosing

spondylitis.

<36> The use of <32>, wherein the human subject has erosive polyarthritis with juvenile

rheumatoid arthritis.

<37> The use of <36>, wherein the human subject has erosive polyarthritis with

polyarticular juvenile rheumatoid arthritis.

7C
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<38> Use of a human anti-TNFa antibody for treating TNFa-related disorders causing
erosive polyarthritis in a human subject having erosive polyarthritis with psoriatic arthritis,
ankylosing spondylitis or juvenile rheumatoid arthritis, such that radiographic progression in

the human subject is inhibited, wherein said human anti-TNNFa antibody 1s adalimumab.

<39> Use of a human anti-TNFa antibody for treating TNFa-related disorders causing
erosive polyarthritis in a human subject having erosive polyarthritis with psoriatic arthritis,
ankylosing spondylitis or juvenile rheumatoid arthritis, such that radiographic progression in
the human subject is inhibited, wherein said human anti-TNFa antibody is adalimumab, and

wherein said adalimumab is for administration to the human subject subcutaneously at a dose

of 40 mg every other week.

<4(0> Use of a human anti-TNFa antibody for treating TNFa-related disorders causing
erosive polyarthritis in a human subject having erosive polyarthritis with psoriatic arthritis,
such that radiographic progression in the human subject is inhibited, wherein said human

anti-TNFa antibody is adalimumab, and wherein said adalimumab is for administration to the

human subject subcutaneously at a dose of 40 mg every other week.

<41> The use of <40>, wherein the human subject 1s an adult.

<42> The use of any one of <40>-<41>, wherein prior to said treating, the human subject

has moderate to severe psoriatic arthritis.

<43> The use of any one of <40>-<42>, wherein prior to said treating, the human subject

has three or more swollen joints and three or more tender joints.

<44> The use of any one of <40>-<43>, wherein prior to said treating, the human subject

has failed NSAID therapy.

<45> The use of <39>, wherein the human subject has erosive polyarthritis with ankylosing

spondylitis.

<46> The use of <39>, wherein the human subject has erosive polyarthritis with juvenile

rheumatoid arthritis.

7d
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<47> The use of <46>, wherein the human subject has erosive polyarthritis with

polyarticular juvenile rheumatoid arthritis.

<48> The use of any one of <40>-<44>, wherein the human subject achieves PASI75

response following said treating.

<49> The use of any one of <40>-<44>, wherein the human subject achieves a PASI90

response following said treating.

<50> The use of any one of <40>-<44>, wherein the joint space narrowing score 1s -0.2 at

week 24 of the treating compared to week 0 of the treating.

<51> The use of any one of <40>-<44>, wherein there is no change in erosion score at

week 24 of the treating compared to week 0 of the treating.

<52> The use of <45>, wherein the human subject achieves ACRS50 response following said

treating.

<53> The use of any one of <1> or <32>, wherein the antibody 1s crystallized.

<54> The use of any one of <1>-<53>, wherein the antibody is used in combination therapy

with methotrexate.

<55> The use of any one of <32>-<54>_ wherein physical function in the human subject 1s
improved compared to physical function in the human subject before treating with the

antibody.
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FIGURES

Figures la and 15 show a diagram of the modified total sharp score (mTSS) Figure 1:
and radiographic findings associated with PsA (Figure 1b).

Figure 2 shows a cumulative distribution function plot of modified Total Sharps Sc
(mTSS). The graph shows the change in baseline to Week 24 for subjects with both
baseline and Weck 24 radiographic films.

Figures 3a and 3b show cumulative distribution function plots of mTSS of subjects with
(Figure 38) and without (F lgure 3b) methotrexate (mt){},

figure 4 shows a graph of the mean change in mTSS at Week 48,

VENTION

I. Definitions

In order that the present invention may be more readily understood, certain terms
are first defined,

The term "human TNFa" (abbreviated herein as h'TNFa, or simply hTNF), as
used herein, is intended to refer to a human cytokine that exists as a 17 kD secreted form
and a 26 kD membrane associated form, the biolo gically active form of which is

hTNF« is described further in, for cxzmple, Pennica, D., et al. (1984) Natire 312:724-
729; Davis, J.M., ef al. (1987) Biochemistry 26:1322-1326; and Jones, E.Y., et al, (1989)
Nature 338:225-228. The term human TNFa is intended to include recombinant human
TNFa (hTNFa), which can be Frepared by standard recombinant expression methods

or purchased commercially (R & D Systems, Catalog No. 2 10-TA, Minneapolis, MN).
TNFa 15 also referred to as TNT,

The term “TNFa inhibitor” refers to an agent which interferes with TNFo
activity. The term also includes each of the anti-TNFo human antibodies and antibody
portions described herein as well as those described in U.S. Patent Nos. 6,090,382;
0,258,562; 6,509,015, and in U.S. Patent Application Serial Nos. 09/801185 and
10/302356. In one embodiment, the TNF« inhibitor used it the invention is an anti-
I'NFa antibody, or a fragment thereof, including infliximab (Remicade®, Yohnson and

Johnson; described in U.S. Patent No. 5,656,272),
CDP571 (a humanized monoclonal anti~TNF-alpha IgG4 anttbody), CDP 870 (a
humanized monoclonal anti-TNF-alpha antibody fragment), an anti-TNF dAb (Peptech),

7t



10

15

20

25

30

35

CA 02898009 2015-07-21

CNTO 148 (golimumab; Medarex and Centocor, see WO 02/1 2502), and adalimumab
(Humira® Abbott Laboratories, a human anti-TNF mAb, described in US 6,090,382 as
D2E7). Additional TNF antibodies which can be used in the invention are described In
U.S. Patent Nos. 6,593,458; 6,498,237; 6,451,983; and 6,448,380

In another embodiment, the TNFa. inhibitor is a TNF
fusion protein, e.g., etanercept (Enbrel®, Amgen; described in WO 91/03553 and WO
09/406476)), In another embodiment, the TNFo
Inhibitor is a recombinant TNF binding protein (r-TBP-I) (Serono).

The term "antibody", as used herein, is intended to refer to immunoglobulin
molecules comprised of four polypeptide chains, 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 HCVR. or VH) and a heavy chain constant
region. The heavy chain constant region is comprised of three domains, CH1, CH2 and
CH3. Each light chain is comprised of a light chain variable region (abbreviated herein
as LCVR or VL) and a light chain constant region. The light chain constant region is
comprised of one domain, CL. The VH and VL regions can be further subdivided into
regions of hypervariability, termed complementarity determining regions (CDR),
mterspersed with regions that are more conserved, termed framework re gions (FR).
Each VH and VL is composed of three CDRs and four FRs, arranged from amino-
terminus to carboxy-terminus in the following order: FR1, CDR1, FR2, CDRZ, FR3,
CDR3, FR4. The antibodies of the invention are described in further detail in U.S. Patent

Nos. 6,090,382; 6,258,562; and 6,509,015

The term "antigen-binding portion" of an antibody (or simply "antibody
portion”), as used herein, refers to one or more fragments of an antibody that retain the
ability to specifically bind to an antigen (e.g., hTNFa). Tt has been shown that the
antigen-binding function of an antibody can be performed by fragments of a full-length
antibody. Examples of binding fragments encompassed within the term "antigen-
binding portion” of an antibody include (i) a Fab fragment, a monovalent fragment
consisting of the VL, VH, CL and CH1 domains; (1) a F(ab")y fragment, a bivalent
fragment comprising two Fab fragments linked by a disulfide bridge at the hinge region:
(1) a Fd fragment consisting of the VH and CH1 domains; (iv) a Fy fragment consisting
of the VL and VH domains of a single arm of an antibody, (v) a dAb fragment (Ward et
al. (1989) Nature 341:544-546 ), which consists of a VH domain; and (vi) an isolated
complementarity determining region (CDR). Furthermore, although the two domains of
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(known as single chain Fv (scFv); see e.g., Bird et al. (1988) Science 242:423-426; and
Huston et al. (1988) Proc. Natl. Acad. Sci, US4 83:5879-5883) . Such single chain
antibodies are also intended to be encompassed within the term "antigen-binding
portion” of an antibody. Other forms of single chain antibodies, such as diabodies are
5 also encompassed. Diabodies are bivalent, bispecific antibodies in which VH and VL
domains are expressed on a single polyp eptide chain, but using a linker that is too short
to allow for pairing between the two domains on the same chain, thereby forcing the
domains to pair with complementary domains of another chain and creating two antigen
binding sites (see e.g., Holliger et al. (1993) Proc. Natl. Acad. Sci. USA 90:6444-6448;
10 Poljak et al. (1994) Structure 2:1121-1123). The antibody portions of the invention are
described in further detail in U.S. Patent Nos. 6,090,382, 6,258,562, 6,509,015.

Binding fragments are produced by recombinant DNA techniques, or by
enzymatic or chemical cleavage of intact immunoglobulins. Binding fragments include
15 Fab, Fab', F(ab"),, Fabc, Fv, single chains, and single-chain antibodies. Other than
“bispecific” or “bifunctional” immunoglobulins or antibodies, an immunoglobulin or
antibody 1s understood to have each of its binding sites identical. A “bispecific” or
“bifunctional antibody” is an artificial hybrid antibody having two different heavy/light
chain pairs and two different binding sites. Bispecific antibodies can be produced by a
20 variety of methods including fusion of hybridomas or linking of Fab' fragments. See,
e.g., dongsivilal & Lachmann, Clin. Exp. Immunol, 79:315-321 (1990); Kostelny et al.,
J. fimmunol. 148, 1547-1553 (1992).
A "conservative amino acid substitution”, as used herein, is one in which one
amino acid residue is replaced with another amino acid residue having a similar side
25 cham. -Families of amino acid residues having similar side chains have been defined in
the art, including basic side chains (e.g., lysine, arginine, histidine), acidic side chains
(e.g., aspartic acid, glutamic acid), uncharged polar side chains (e.g., glycine,
asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side chains (e.g.,
alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, tryptophan),
30  beta-branched side chains (e.g., threonine, valine, isoleucine) and aromatic side chains
(e.g., tyrosine, phenylalanine, tryptophan, histidine).
The term “human antibody”, as used herein, is intended to include antibodies

35 encoded by human germline 1mmunoglobulin sequences (e.g., mutations introduced by
random or site-specific mutagenesis in vitro or by somatic mutation iz vivo), for
example 1n the CDRs and in particular CDR3. However, the term “human antibody”, as
used herein, 1s not intended to include antibodies in which CDR sequences derived from
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the germlme of another mammalian species, such as a mouse, have been grafted onto
human framework sequences.

The term “recombinant human antibody”, as used herein, is intended to include
all human antibodies that are prepared, expressed, created or isolated by recombinant
means, such as antibodies expressed using a recombinant expression vector transfected
into a host cell (described further below), antibodies isolated from a recombinant,
combinatorial human antibody library (described further below), antibodies 1solated
from an animal (e.g., a mouse) that is transgenic for human immuno globulin genes (see
e.g., Taylor et al. (1992) Nucl. Acids Res. 20:6287) or antibodies prepared, expressed,
created or 1solated by any other means that involves splicing of human immuno globulin
gene sequences to other DNA sequences. Such recombinant human antibodies have
vanable and constant regions derived from human germline immunoglobulin sequences.
In certain embodiments, however, such recombinant human antibodies are subjected to
in vitro mutagenesis (or, when an animal transgenic for human Ig sequences 1s used, in

vivo somatic mutagenesis) and thus the amino acid sequences of the VH and VL regions

of the recombinant antibodies are sequences that, while derived from and related to

human germline VH and VL sequences, may not naturally exist within the human

antibody germline repertoire in vivo.

An “1solated antibody”, as used herein, is intended to refer to an antibody that 1s
substantially free of other antibodies having different antigenic specificities (e.g., an
isolated antibody that specifically binds hTNFa is substantially free of antibodies that
specifically bind antigens other than hTNFa). An isolated antibody that specifically
binds hTNFo.may, however, have cross-reactivity to other antigens, such as TNFao
molecules from other species (discussed in further detail below). Moreover, an isolated
antibody may be substantially free of other cellular material and/or chemicals.

A “neutralizing antibody”, as used herein (or an “antibody that neutralized
hTNFa activity”), is intended to refer to an antibody whose binding to h'TNFa results in
inhibition of the biological activity of h\TNFa. This inhibition of the biological activity

of hTNFa can be assessed by measuring one or more indicators of hTNF o biological

activity, such as hTNFa-induced cytotoxicity (either in vitro or in vivo), h'TNFa-induced
cellular activation and hTINFo binding to hTNFa receptors. These indicators of hTNFa
biological activity can be assessed by one or more of several standard in vitro or in vivo
assays known 1n the art (see U.S. Patent No. 6,090,382). Preterably, the ability of an
antibody to neutralize hTNFo. activity is assessed by inhibition of hTNFo~-induced
cytotoxicity of 1929 cells. As an additional or alternative parameter of hTNFa activity,
the ability of an antibody to inhibit h\TNFa-induced expression of ELAM-1 on HUV EC,
as a measure of hTNFo-induced cellular activation, can be assessed.

10
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The term “surface plasmon resonance”, as used herein, refers to an optical
phenomenon that allows for the analysis of real-time biospecific interactions by
detection of alterations in protein concentrations within a biosensor matrix, for example
using the BIAcore system (Pharmacia Biosensor AB, Uppsala, Sweden and Piscataway,
NJ). For further descriptions, see Example 1 of U.S. Patent 6,258,562 and Jénsson ez al.
(1993) Ann. Biol. Clin. 51:19; Jonsson et al. (1991) Biotechniques 11:620-627; Johnsson
etal. (19935) J. Mol. Recognit. 8:125; and Johnnson ef al. (1991) Anal. Biochen.198:268.

The term “Ky¢f”, as used herein, is intended to refer to the off rate constant for

dissoclation of an antibody from the antibody/antigen complex.
The term “Kg”, as used herein, is intended to refer to the dissociation constant of

a particular anttbody-antigen interaction.
The term "ICsy" as used herein, is intended to refer to the concentration of the

mhibitor required to inhibit the biological endpoint of interest, e.g., neutralize

cytotoxicity activity.

The term “nucleic acid molecule”, as used herein, is intended to include DNA
molecules and RNA molecules. A nucleic acid molecule may be single-stranded or
double~-stranded, but preferably is double-stranded DNA.

The term “isolated nucleic acid molecule”, as used herein in reference to nucleic
acids encoding antibodies or antibody portions (e.g., VH, VL, CDR3) that bind hTNFa,
is intended to refer to a nucleic acid molecule in which the nucleotide sequences
encoding the antibody or antibody portion are free of other nucleotide sequences
encoding antibodies or antibody portions that bind antigens other than hTNFa, which
other sequences may naturally flank the nucleic acid in human genomic DNA. Thus, for

- example, an isolated nucleic acid of the invention encoding a VH region of an anti-

hTNFo antibody contains no other sequences encoding other VH regions that bind

antigens other than h'TNFc.
The term “vector”, as used herein, is intended to refer to a nucleic acid molecule

capable of transporting another nucleic acid to which it has been linked. One type of
vector 1s a "plasmid", which refers to a circular double stranded DNA loop into which
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