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Claims 
 

1. A method for determining the efficacy of a human anti-TNFα 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-

II) 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-TNFα 

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

in the subject; and  

 wherein the human anti-TNFα 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 

NO:8;  

   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. 
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2. A method for determining the efficacy of a human anti-TNFα 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-

II) 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-TNFα antibody, 

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

subject, and 

 wherein the human anti-TNFα 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 

NO:8;  

   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-TNFα antibody, or 

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

(AS) in a subject having AS, said method comprising 
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 determining a post-treatment level of type II collagen C-telopeptide (CTX-

II) 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-TNFα antibody, or 

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

subject, and 

 wherein the human anti-TNFα 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 

NO:8;  

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

II) 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-TNFα 

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-TNFα 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 

NO:8;  

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

II) 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-TNFα 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-TNFα 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 

NO:8;  

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

II) 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-TNFα 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-TNFα 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 

NO:8;  

   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-TNFα 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-

II) in a sample(s) obtained from the subject having AS,  
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 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-TNFα antibody, or antigen-binding portion thereof, 

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

 wherein the human anti-TNFα 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 

NO:8;  

   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. 

 

 

8. A method for determining the efficacy of a human anti-TNFα 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-

II) 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-TNFα 

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

in the subject, and 
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 wherein the human anti-TNFα 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 

NO:8;  

   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. 

 

 

9. A method for determining the efficacy of a human anti-TNFα 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-

II) 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-TNFα 

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

in the subject, and 

 wherein the human anti-TNFα 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  
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   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 

NO:8;  

   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. 

 

 

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-TNFα 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-TNFα 

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 
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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-TNFα 

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-TNFα antibody, or antigen-binding fragment thereof, is 

efficacious for the treatment of AS in the subject. 




