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What is claimed:

1. A method for determining the efficacy of a human TNFa antibédy, or an
antigen-binding portion thereof, for treating ankylosing spondylitis (AS), spid method
comprising comparing a pre-determined level of a collagen degradation WMomarker
and/or a synovitis biomarker from a patient having AS following treatpient with the
human TNFa antibody, with a known standard level of the collagern/degradation
biomarker and/or the synovitis biomarker associated with the disedse state; and

assessing whether the patient’s post-treatment collagen degradation biomarker
and/or synovitis biomarker level is lower than the known stagdard level of the collagen
degradation biomarker and/or synovitis biomarker, whereif a lower collagen
degradation biomarker and/or synovitis biomarker level/from the patient following
treatment with the human TNFa antibody relative to the known standard level indicates
efficacy of the human TNFa antibody for the treatifent of AS.

2. The method of claim 1, whereirythe collagen degradation biomarker is
type II collagen C-telopeptide (CTX-II).

3. The method of claim 2, yherein the collagen degradation biomarker is
urinary type II collagen C-telopeptidg/(CTX-II).

4, The method of clpm 1, wherein the synovitis biomarker is matrix
metalloprotease 3 (MMP3).

5. The method of claim 4, wherein the synovitis biomarker is serum
metalloprotease 3 (MMA3).

6. The¢/method of claim 1, wherein the efficacy of the human TNFa
antibody, or an ghtigen-binding portion thereof, for improving structural damage
associated wigh AS is determined.

7 The method of any one of claims 1-6, further comprising comparing the
patieny’s C-reactive protein (CRP) level with a known standard CRP level associated
with/the disease state; and

assessing whether the patient’s CRP level is higher than the known standard CRP

fevel, wherein a lower C-reactive protein level relative to the known standard indicates
efficacy of treatment.
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8. The method of any one of claims 1-6, wherein the human
TNFo antibody, or antigen-binding portion thereof, dissociates from human Fou with
aKgof 1 x 10-8 M or less and a K rate constant of 1 x 10-3 571 or less, bot
determined by surface plasmon resonance, and neutralizes human TNFa cylotoxicity in
a standard in vitro 1929 assay with an ICsq of 1 x 107 M or less.

9. The method of any one of claims 1-6, wherein the hyfman
TNFa antibody, or antigen-binding portion thereof, has the following characteristics:

a) dissociates from human TNFa with a K¢ rate consgdnt of 1 x 10-3 571 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 gfanine substitution at position 1,
4, 5,7 or 8 or by one to five conservative amino acid glibstitutions at positions 1, 3, 4, 6,
7, 8 and/or 9;

¢) 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, 10 or 11 or by one/to five conservative amino acid
substitutions at positions 2, 3, 4, 5, 6, 8, 9/10, 11 and/or 12.

10. The method any one of claims 1-6, wherein the human TNFa antibody,
or antigen-binding portion thereof, Lomprises a light chain variable region (LCVR)
having a CDR3 domain comprisihg 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,
and comprises a heavy chaiyl 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 subgfitution at position 2, 3,4, 5,6, 8,9, 10or 11.

11.  Th¢/method of any one of claims 1-6, wherein the human
TNFa antibody/or antigen-binding portion thereof, comprises a light chain variable
region (LCVE) comprising the amino acid sequence of SEQ ID NO: 1 and a heavy chain
variable reglfon (HCVR) comprising the amino acid sequence of SEQ ID NO: 2.

2. The method of any one of claims 1-6, wherein the human
TNB& antibody, or antigen-binding portion thereof, is adalimumab.

13. A method for determining the efficacy of a human TNFo antibody, or an

antigen-binding portion thereof, for ankylosing spondylitis (AS) comprising comparing
a pre-treatment level of a collagen degradation biomarker and/or a synovitis biomarker
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obtained from a patient having AS with a post-treatment level of the collagen
degradation biomarker and/or the synovitis biomarker obtained from said patienf,
wherein a lower post-treatment biomarker level indicates efficacy of the hum#dn TNFe
antibody, or an antigen-binding portion thereof.

14. The method of claim 13, wherein the collagen degradaifon biomarker is
type II collagen C-telopeptide.

15. The method of claim 14, wherein the collagen dggradation biomarker is
urinary type II collagen C-telopeptide.

16. The method of claim 13, wherein the syndvitis biomarker is matrix
metalloprotease 3 (MMP3).

17. The method of claim 16, wherein fhe synovitis biomarker is serum matrix
metalloprotease 3 (MMP3).

18. A method of monitoring th€ efficacy of a human TNFa antibody, or an
antigen-binding portion thereof, for decgfeasing the progression of structural damage
associated with ankylosing spondylitj§ (AS) in a patient, the method comprising
determining the level of a collagenAlegradation biomarker and/or a synovitis biomarker
in a patient and comparing the lefel of the collagen degradation biomarker and/or a
synovitis biomarker with a kng’wn standard level of the collagen degradation biomarker
and/or a synovitis biomarkef associated with AS, wherein a decrease in the level of the
biomarker indicates that fie human TNFo antibody, or an antigen-binding portion
thereof, is efficacious fgr decreasing the rate of progression of structural damage
associated with AS iff the patient.

19. Jhe method of claim 18, wherein the collagen degradation biomarker is
type II collagén C-telopeptide.

0.  The method of claim 19, wherein the collagen degradation biomarker is
urinary type II collagen C-telopeptide.

21. The method of claim 18, wherein the synovitis biomarker is matrix
ietalloprotease 3 (MMP3).
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22.  The method of claim 21, wherein the synovitis biomarker is se atrix
metalloprotease 3 (MMP3).

23. The method of any one of claims 18-22, wherein the huma
TNFo antibody, or antigen-binding portion thereof, dissociates from huplan TNFa with
aKqof 1 x 10-8 M or less and a K¢ rate constant of 1 x 10-3 s1 or legs, both
determined by surface plasmon resonance, and neutralizes human TNFo cytotoxicity in
a standard in vitro L929 assay with an ICsq of 1 x 10-7 M or less

24, The method of any one of claims 18-22, whep€in the human
TNFea antibody, or antigen-binding portion thereof, has thé following characteristics:

a) dissociates from human TNFo with a K¢ ra#€ constant of 1 x 103 s-1 or less,
as determined by surface plasmon resonance; ‘

b) has a light chain CDR3 domain compriging the amino acid sequence of SEQ
ID NO: 3, or modified from SEQ ID NO: 3 by a/fingle alanine substitution at position 1,
4, 5, 7 or 8 or by one to five conservative amip0 acid substitutions at positions 1, 3, 4, 6,
7, 8 and/or 9;

c) has aheavy chain CDR3 domgin 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 of/by one to five conservative amino acid
substitutions at positions 2, 3, 4, 5/6, 8,9, 10, 11 and/or 12.

25. The method of/any one of claims 18-22, wherein the human
TNFo antibody, or antigen/binding portion thereof, comprises a light chain variable
region (LCVR) having a/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, and compyiSes a heavy chain variable region (HCVR) having a CDR3 domain
comprising the anfino acid sequence of SEQ ID NO: 4, or modified from SEQ ID NO: 4
by a single aladne substitution at position 2, 3,4, 5,6,8,9, 10 or 11.

26 The method of any one of claims 18-22, wherein the human
TNFa axftibody, or antigen-binding portion thereof, comprises a light chain variable
regioy (LCVR) comprising the amino acid sequence of SEQ ID NO: 1 and a heavy chain
varjable region (HCVR) comprising the amino acid sequence of SEQ ID NO: 2.

27. The method of any one of claims 18-22, wherein the TNFo antibody, or
antigen-binding portion thereof, is adalimumab.
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28. A method for predicting the efficacy of a human TNFa antibody, of an
antigen-binding portion thereof, for the treatment of AS in a patient, said methgd
comprising

comparing a pre-determined level of a collagen degradation biomagKer and/or a
synovitis biomarker from the patient following treatment with the humay TNFa
antibody, or an antigen-binding portion thereof, with a known standard level of the
collagen degradation biomarker and/or a synovitis biomarker assocjbted with AS; and

assessing whether the patient’s post-treatment collagen dggradation biomarker
and/or a synovitis biomarker level is lower than the known stagflard level of the collagen
degradation biomarker and/or a synovitis biomarker, whereiy a lower collagen
degradation biomarker and/or a synovitis biomarker level from the patient relative to the
known standard level indicates that the human TNFa agfibody, or an antigen-binding
portion thereof, is predicted to be effective for the tregtment of AS in the patient.

29, The method of claim 28, wherein the collagen degradation biomarker is
type II collagen C-telopeptide.

30. The method of claim 29, wherein the collagen degradation biomarker is
urinary type II collagen C-telopeptide.

31.  The method of claipi 28, wherein the synovitis biomarker is matrix
metalloprotease 3 (MMP3).

32. The method 6f claim 31, wherein the synovitis biomarker is serum matrix
metalloprotease 3 (MMP2).

33. The phethod of any one of claims 28-32, wherein the human
TNFa antibody, of antigen-binding portion thereof, dissociates from human TNFo with
aKqof 1 x 10%M or less and a Ky¢rrate constant of 1 x 10-3 s-1 or less, both
determined by surface plasmon resonance, and neutralizes human TNFa cytotoxicity in
a standard /1 vitro 1929 assay with an ICsg of 1 x 10-7 M or less.

34.  The method of any one of claims 28-32, wherein the human
TNVo antibody, or antigen-binding portion thereof, has the following characteristics:

a) dissociates from human TNFa with a K rate constant of 1 x 10-3 5! or less,
as determined by surface plasmon resonance;

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

¢) has aheavy chain CDR3 domain comprising the amino acid segfience
of SEQ ID NO: 4, or modified from SEQ ID NO: 4 by a single alanine sylbstitution at
position 2, 3,4, 5, 6, 8,9, 10 or 11 or by one to five conservative amind acid
substitutions at positions 2, 3, 4, 5, 6, 8,9, 10, 11 and/or 12.

3s. The method of any one of claims 28-32, whereig the human
TNFa antibody, or antigen-binding portion thereof, comprisgs a light chain variable
region (LCVR) having a CDR3 domain comprising the amino acid sequence of SEQ ID
NO: 3, or modified from SEQ ID NO: 3 by a single alagdne substitution at position 1, 4,
5, 7 or 8, and comprises a heavy chain variable regior/(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.

36. The method of any one of clagfms 28-32, wherein the human
TNFa antibody, or antigen-binding portigh thereof, comprises a light chain variable
region (LCVR) comprising the amino gfid sequence of SEQ ID NO: 1 and a heavy chain
variable region (HCVR) comprising the amino acid sequence of SEQ ID NO: 2.

37.  The method of a§ one of claims 28-32, wherein the TNFa antibody, or
antigen-binding portion theregf, is adalimumab.

38. The methof of any one of claims 1-37, wherein the level of the biomarker
is determined using ELASA.

39. At for performing the method of any one of claims 1-37, comprising
a detectable agent that specifically recognizes the collagen
degradation bfomarker and/or a synovitis biomarker;
b) instructions for use; and
c) ~ optionally, reagents for isolating a sample from the patient.

40. The kit of claim 39, wherein the detectable agent recognizes either
uplnary CTX-II or serum MMP3.

41. A method of determining the efficacy of a TNFa inhibitor for the
treatment of AS in a patient, said method comprising
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comparing a pre-determined level of CTX-II from the patient following
treatment with the TNFe inhibitor with a known standard level of CTX-II assogfated
with the disease state; and

assessing whether the patient’s post-treatment CTX-II level is lowes than the
known standard level of CTX-II, wherein a lower CTX-II level from thefatient relative

to the known standard level indicates that the TNFo inhibitor is effecte for the
treatment of AS in the patient.

42. A method for determining the efficacy of a TNEG inhibitor for decreasing
structural damage associated with ankylosing spondylitis (Af) in a patient, said method
comprising comparing a pre-determined level of CTX-II fbm the patient having AS
following treatment with the TNFo inhibitor with a kno#m standard level of CTX-II
associated with the disease state; and

assessing whether the patient’s post-treatmefit CTX-II level is lower than the
known standard level of CTX-II, wherein a lowey CTX-II level from the patient
following treatment with the TNF« inhibitor rglative to the known standard level

indicates that the TNFa inhibitor is effectivg at decreasing structural damage associated
with AS in the patient.

43. A method of determining the efficacy of a TNFo inhibitor for the
treatment of AS in a patient, said gfethod comprising

comparing a pre-determifed, post-treatment level of CTX-II obtained from the
patient with a pre-determined fpre-treatment level of CTX-II obtained from the patient;
and

assessing whether/the post-treatment CTX-II level is lower than the pre-
treatment CTX-II levelf wherein a lower post-treatment CTX-II level from the patient

relative to the pre-trgatment CTX-II level indicates that the TNFa inhibitor is effective
for the treatment of AS in the patient.

44. / The method of any one of claims 41-43, wherein the post-treatment CTX-
II level is gf least about a 9% decrease relative to the pre-treatment CTX-1I level.

45.  The method of any one of claims 41-43, wherein the CTX-II is urinary
CTX-11.

46.  The method of any one of claims 41-43, wherein the CTX-II level is
determined using ELISA.
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47.  The method of any one of claims 41-43, wherein the TNFa inhibitgt is
selected from the group consisting of a TNFa antibody, or an antigen-binding pdrtion
thereof, a TNF fusion protein, or a recombinant TNF binding protein.

48. The method of claim 47, wherein the TNF fusion protein j§ etanercept.

49. The method of claim 47, wherein the TNFa antibody/ or antigen-binding
portion thereof, is selected from the group consisting of a chimerj# antibody, a
humanized antibody, a human antibody, and a multivalent antihOdy.

50. The method of claim 47, wherein the anti-TINFa antibody, or antigen-

binding portion thereof, is selected from the group consjéting of infliximab, golimumab,
and adalimumab.

51. The method of claim 49, wherein fhe human antibody, or antigen-binding
portion thereof, dissociates from human TNFo/with aKgof 1 x 10-¥ M orless and a
K rate constant of 1 x 10-3 571 or less, bot} determined by surface plasmon resonance,

and neutralizes human TNFa cytotoxicity/in a standard in vitro 1.929 assay with an ICsg
of 1 x 10-7 M or less.

52. The method of claitd 49, wherein the human antibody, or antigen-binding
portion thereof, has the following characteristics:

a) dissociates from hyfan TNFa with a K¢ rate constant of 1 x 10-3 s-1 or less,
as determined by surface pldsmon resonance;

b) has a light chajh 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;

¢) has glheavy chain CDR3 domain comprising the amino acid sequence
of SEQ ID N@: 4, or modified from SEQ ID NO: 4 by a single alanine substitution at
position 2,58, 4, 5, 6, 8,9, 10 or 11 or by one to five conservative amino acid
substitutions at positions 2, 3, 4,5, 6, 8, 9, 10, 11 and/or 12, )

53.  The method of claim 49, wherein the human antibody, or antigen-~binding
pgirtion 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
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54.  The method of any one of claims 41-43, further comprising compaying a

with a known standard level of the synovitis biomarker associated with AS;
assessing whether the post-treatment synovitis biomarker level is lgfver than the
known standard synovitis biomarker level, wherein a lower post-treatmegt synovitis

biomarker relative to the known standard synovitis biomarker level indicates that the
TNFa inhibitor is effective for the treatment of AS in the patient.

55. The method of claim 54, wherein the synovitis blomarker is MMP-3,

56. The method of any one of claims 41-54, whérein the level of the
biomarker is determined using ELISA.

57. A kit for performing the method of ghy one of claims 41-54, comprising
a) a detectable agent that spegifically recognizes CTX-II;
b) instructions for use; an
c) optionally, reagents fof isolating a sample from the patient.
58. The kit of claim 57, fu
specifically recognizes MMP-3.

er comprising a detectable agent that
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Claims

1. A method for determining the efficacy of a human anti-TNFa antibody, or

an antigen binding portion thereof, for the treatment of ankylosing spondylitis

(AS) in a subject having AS, said method comprising

determining a post-treatment level of type II collagen C-telopeptide (CTX-

I) and a post-treatment level of matrix metalloproteinase-3 (MMP-3) in a

sample(s) obtained from the subject having AS,

wherein a lower post-treatment level of CTX-II in the sample(s) relative to

a known standard level of CTX-II based on a subject(s) having AS and a lower

post-treatment level of MMP-3 in the sample(s) relative to a known standard level

of MMP-3 based on a subject(s) having AS indicates that the human anti-TNFa

antibody, or antigen-binding portion thereof, is efficacious for the treatment of AS

in the subject; and

wherein the human anti-TNFa antibody or antigen binding portion thereof

comprises a light chain variable region comprising

a complementary determining region (CDR) 1 domain comprising the amino
acid sequence set forth in SEQ ID NO:7;

a CDR2 domain comprising the amino acid sequence set forth in SEQ 1D
NO:5; and

a CDR3 domain comprising the amino acid sequence set forth in SEQ 1D
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; and

comprises a heavy chain variable region comprising

a CDR 1 domain comprising the amino acid sequence set forth in SEQ 1D

a CDR2 domain comprising the amino acid sequence set forth in SEQ 1D
NO:6; and

a CDR3 domain comprising the amino acid sequence set forth in SEQ 1D
NO. 4, or modified from SEQ ID NO: 4 by a single alanine substitution at position

2,3.4,5,6,8,9,10, 0or 11, or by one to five conservative amino acid substitutions
at positions 2, 3, 4,5, 6, 8,9, 10, 11, and/or 12.




2. A method for determining the efficacy of a human anti-TNFa antibody, or

an antigen-binding portion thereof, for the treatment of ankylosing spondylitis

(AS) in a subject having AS, said method comprising

determining a pre-treatment level of type II collagen C-telopeptide (CTX-

ID) and a pre-treatment level of matrix metalloproteinase-3 (MMP-3) in a sample(s)

obtained from the subject having AS,

wherein a lower post-treatment level of CTX-II relative to the pre-

treatment level of CTX-II and a lower post-treatment level of MMP-3 relative to
the pre-treatment level of MMP-3 indicates that the human anti-TNFa antibody,

or antigen-binding portion thereof, is efficacious for the treatment of AS in the

subject, and

wherein the human anti-TNFa antibody or antigen binding portion thereof

comprises a light chain variable region comprising

a complementary determining region (CDR) 1 domain comprising the amino
acid sequence set forth in SEQ ID NO:7;

a CDR2 domain comprising the amino acid sequence set forth in SEQ ID
NO:5; and

a CDR3 domain comprising the amino acid sequence set forth in 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; and

comprises a heavy chain variable region comprising

a CDR 1 domain comprising the amino acid sequence set forth in SEQ ID

a CDR2 domain comprising the amino acid sequence set forth in SEQ ID
NO:6; and

a CDR3 domain comprising the amino acid sequence set forth in 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, or by one to five conservative amino acid substitutions
at positions 2, 3, 4. 5,6, 8,9,10, 11, and/or 12.

3. A method for determining the efficacy of a human anti-TNFa antibody, or

an antigen-binding portion thereof, for the treatment of ankvlosing spondylitis

(AS) in a subject having AS, said method comprising




determining a post-treatment level of type II collagen C-telopeptide (CTX-

I and a post-treatment level of matrix metalloproteinase-3 (MMP-3) in a

sample(s) obtained from the subject having AS,

wherein a lower post-treatment level of CTX-II relative to a pre-treatment

level of CTX-II and a lower post-treatment level of MMP-3 relative to a pre-

treatment level of MMP-3 indicates that the human anti-TNFa antibody, or

antigen-binding portion thereof, is efficacious for the treatment of AS in the

subject, and

wherein the human anti-TNFa antibody or antigen binding portion thereof

comprises a light chain variable region comprising

a complementary determining region (CDR) 1 domain comprising the amino
acid sequence set forth in SEQ ID NO:7;

a CDR2 domain comprising the amino acid sequence set forth in SEQ ID
NO:5; and

a CDR3 domain comprising the amino acid sequence set forth in 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; and

comprises a heavy chain variable region comprising

a CDR 1 domain comprising the amino acid sequence set forth in SEQ 1D

a CDR2 domain comprising the amino acid sequence set forth in SEQ ID
NO:6; and

a CDR3 domain comprising the amino acid sequence set forth in 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, or by one to five conservative amino acid substitutions
at positions 2, 3, 4. 5,6, 8,9,10, 11, and/or 12.

4. A method of monitoring the efficacy of a human anti-TNFa antibody, or an

antigen-binding portion thereof, for decreasing the progression of structural

damage associated with ankylosing spondylitis (AS) in a subject having AS, the

method comprising




determining a post-treatment level of type II collagen C-telopeptide (CTX-

I) and a post-treatment level of matrix metalloproteinase-3 (MMP-3) in a

sample(s) obtained from the subject having AS,

wherein a lower post-treatment level of CTX-II in the sample(s) relative to

a_known standard level of CTX-II based on a subject(s) having AS and a lower

post-treatment level of MMP-3 in the sample(s) relative to a known standard level

of MMP-3 based on a subject(s) having AS indicates that the human anti-TNFa

antibody, or antigen-binding portion thereof, is efficacious for decreasing the rate

of progression of structural damage associated with AS in the subject, and

wherein the human anti-"TNFa antibody or antigen binding portion thereof

comprises a light chain variable region comprising

a complementary determining region (CDR) 1 domain comprising the amino
acid sequence set forth in SEQ ID NO:7;

a CDR2 domain comprising the amino acid sequence set forth in SEQ ID
NO:5; and

a CDR3 domain comprising the amino acid sequence set forth in SEQ 1D
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; and

comprises a heavy chain variable region comprising

a CDR 1 domain comprising the amino acid sequence set forth in SEQ ID

a CDR2 domain comprising the amino acid sequence set forth in SEQ ID
NO:6; and

a CDR3 domain comprising the amino acid sequence set forth in 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, or by one to five conservative amino acid substitutions
at positions 2, 3, 4. 5,6, 8,9,10, 11, and/or 12.

5. A method for monitoring the efficacy of a human anti-TNFa antibody. or an

antigen-binding portion thereof, for decreasing the progression of structural

damage associated with ankylosing spondylitis (AS) in a subject having AS, said

method comprising




determining a pre-treatment level of type II collagen C-telopeptide (CTX-

1D and a pre-treatment level of matrix metalloproteinase-3 (MMP-3) in a sample(s)

obtained from the subject having AS,

wherein a lower post-treatment level of CTX-II relative to the pre-

treatment level of CTX-II and a lower post-treatment level of MMP-3 relative to

the pre-treatment level of MMP-3 indicates that the human anti-“TNFa antibody,

or antigen-binding portion thereof, is efficacious for decreasing the rate of

progression of structural damage associated with AS in the subject, and

wherein the human anti-TNFa antibody or antigen binding portion thereof

comprises a light chain variable region comprising

a complementary determining region (CDR) 1 domain comprising the amino
acid sequence set forth in SEQ ID NO:7;

a CDR2 domain comprising the amino acid sequence set forth in SEQ ID
NO:5; and

a CDR3 domain comprising the amino acid sequence set forth in SEQ 1D
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; and

comprises a heavy chain variable region comprising

a CDR 1 domain comprising the amino acid sequence set forth in SEQ ID

a CDR2 domain comprising the amino acid sequence set forth in SEQ ID
NO:6; and

a CDR3 domain comprising the amino acid sequence set forth in 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, or by one to five conservative amino acid substitutions
at positions 2, 3, 4. 5,6, 8,9,10, 11, and/or 12.

6. A method for monitoring the efficacy of a human anti-TNFa antibody, or an

antigen-binding portion thereof, for decreasing the progression of structural

damage associated with ankylosing spondylitis (AS) in a subject having AS, said

method comprising




determining a post-treatment level of type II collagen C-telopeptide (CTX-

I) and a post-treatment level of matrix metalloproteinase-3 (MMP-3) in a

sample(s) obtained from the subject having AS,

wherein a lower post-treatment level of CTX-II relative to a pre-treatment

level of CTX-II and a lower post-treatment level of MMP-3 relative to a pre-

treatment level of MMP-3 indicates that the human anti-TNFa antibody, or

antigen-binding portion thereof, is efficacious for decreasing the rate of progression

of structural damage associated with AS in the subject, and

wherein the human anti-TNFa antibody or antigen binding portion thereof

comprises a light chain variable region comprising

a complementary determining region (CDR) 1 domain comprising the amino
acid sequence set forth in SEQ ID NO:7;

a CDR2 domain comprising the amino acid sequence set forth in SEQ ID
NO:5; and

a CDR3 domain comprising the amino acid sequence set forth in SEQ 1D
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; and

comprises a heavy chain variable region comprising

a CDR 1 domain comprising the amino acid sequence set forth in SEQ ID

a CDR2 domain comprising the amino acid sequence set forth in SEQ ID
NO:6; and

a CDR3 domain comprising the amino acid sequence set forth in 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, or by one to five conservative amino acid substitutions
at positions 2, 3, 4. 5,6, 8,9,10, 11, and/or 12.

7. A method for determining the efficacy of a human anti-TNFa antibody. or

an antigen-binding portion thereof, for the treatment of ankylosing spondylitis

(AS) in a subject having AS, said method comprising

determining a post-treatment level of type II collagen C-telopeptide (CTX-
1D in a sample(s) obtained from the subject having AS,




wherein a decrease in the post-treatment level of CTX-II of at least 9%

relative to a known standard level of CTX-II based on a subject(s) having AS

indicates that the human anti-TNFa antibody, or antigen-binding portion thereof,

is efficacious for the treatment of AS in the subject, and

wherein the human anti-TNFa antibody or antigen binding portion thereof

comprises a light chain variable region comprising

a complementary determining region (CDR) 1 domain comprising the amino
acid sequence set forth in SEQ ID NO:7;

a CDR2 domain comprising the amino acid sequence set forth in SEQ ID
NO:5; and
a CDR3 domain comprising the amino acid sequence set forth in 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; and

comprises a heavy chain variable region comprising

a CDR 1 domain comprising the amino acid sequence set forth in SEQ ID

a CDR2 domain comprising the amino acid sequence set forth in SEQ 1D
NO:6; and

a CDR3 domain comprising the amino acid sequence set forth in 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, or by one to five conservative amino acid substitutions
at positions 2, 3,4,5.6,8,9,10,11, and/or 12.

8. A method for determining the efficacy of a human anti-TNFa antibody, or

an antigen-binding portion thereof, for the treatment of ankylosing spondylitis

(AS) in a subject having AS, said method comprising

determining a pre-treatment level of type II collagen C-telopeptide (CTX-

ID in a sample(s) obtained from the subject having AS,

wherein a decrease in a post-treatment level of CTX-II of at least 9%

relative the pre-treatment level of CTX-II indicates that the human anti-TNFa

antibody, or antigen-binding portion thereof, is efficacious for the treatment of AS

in the subject, and




wherein the human anti-TNFa antibody or antigen binding portion thereof

comprises a light chain variable region comprising

a complementary determining region (CDR) 1 domain comprising the amino
acid sequence set forth in SEQ ID NO:7;

a CDR2 domain comprising the amino acid sequence set forth in SEQ 1D
NO:5; and

a CDR3 domain comprising the amino acid sequence set forth in 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; and

comprises a heavy chain variable region comprising

a CDR 1 domain comprising the amino acid sequence set forth in SEQ ID

a CDR2 domain comprising the amino acid sequence set forth in SEQ 1D
NO:6; and

a CDR3 domain comprising the amino acid sequence set forth in 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, or by one to five conservative amino acid substitutions
at positions 2, 3,4, 5,6, 8,9,10, 11, and/or 12.

9. A method for determining the efficacy of a human anti-TNFa antibody, or

an antigen-binding portion thereof, for the treatment of ankylosing spondylitis

(AS) in a subject having AS, said method comprising

determining a post-treatment level of type II collagen C-telopeptide (CTX-

1D in a sample(s) obtained from the subject,

wherein a decrease in the post-treatment level of CTX-II of at least 9%

relative a pre-treatment level of CTX-II indicates that the human anti-TNFa

antibody, or antigen-binding portion thereof, is efficacious for the treatment of AS

in the subject, and

wherein the human anti-TNFa antibody or antigen binding portion thereof

comprises a light chain variable region comprising

a complementary determining region (CDR) 1 domain comprising the amino
acid sequence set forth in SEQ ID NO:7;

a CDR2 domain comprising the amino acid sequence set forth in SEQ ID
NO:5; and




a CDR3 domain comprising the amino acid sequence set forth in 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; and

comprises a heavy chain variable region comprising

a CDR 1 domain comprising the amino acid sequence set forth in SEQ ID

a CDR2 domain comprising the amino acid sequence set forth in SEQ 1D
NO:6; and

a CDR3 domain comprising the amino acid sequence set forth in SEQ 1D
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, or by one to five conservative amino acid substitutions
at positions 2, 3,4, 5,6, 8,9,10, 11, and/or 12.

10. The method of any one of claims 1-9, wherein the CTX-II is urinary CTX-II.

11. The method of any one of claims 1-6, wherein the MMP-3 is serum MMP-3.

12. The method of any one of claims 1-3 and 7-9, wherein the efficacy of the

human anti-TNFa antibody, or antigen-binding portion thereof, for improving

structural damage associated with AS is determined.

13. The method of any one of claims 1-9, further comprising determining the
subject’s C-reactive protein (CRP) level,

wherein a lower C-reactive protein level relative to a known standard level

of CRP based on a subject(s) having AS indicates efficacy of treatment.

14. The method of any one of claims 1-9, wherein the human anti-TNFa

antibody, or 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.

15. The method of any one of claims 1-9, wherein the human anti-TNFa

antibody, or antigen-binding portion thereof, is adalimumab.

16. The method of claim 1 or 4, wherein the post-treatment level of the CTX-II

in the sample(s) obtained from the subject is at least about a 9% decrease relative

to the known standard level of the CTX-II based on a subject(s) having AS.

17. The method of claim 1 or 4, wherein the post-treatment level of the MMP-3

in the sample(s) obtained from the subject is at least about a 8% decrease relative

to the known standard level of the MMP-3 based on a subject(s) having AS.

18. The method of any one of claims 1-9, wherein the level of CTX-II is

determined using ELISA.

19. The method of any one of claims 1-6, wherein the level of the MMP-3 is
determined using ELISA.

20. The method of any one of claims 7-9 , further comprising determining a

post-treatment level of a matrix metalloproteinase-3 (MMP-3) in a sample(s)

obtained from the subject

wherein a lower post-treatment level of the MMP-3 in the sample(s) relative to the

known standard level of the MMP-3 level based on a subject(s) having AS indicates

that the human anti-TNFa antibody, or antigen-binding fragment thereof, is

efficacious for the treatment of AS in the subject.






