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The invention provides methods, uses and compositions for 
the treatment of ankylosing spondylitis (AS). The invention 
describes methods and uses for treating ankylosing spondyli 
tis, Wherein a TNFO. inhibitor, such as a human TNFO. anti 
body, or antigen-binding portion thereof, is used to reduce 
signs and symptoms of ankylosing spondylitis in a subject. 
Also described are methods for determining the ef?cacy of a 
TNFO. inhibitor for treatment of ankylosing spondylitis in a 
subject. 
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Figure 2: Improvement of ASAS20, 40 and 70 criteria after 2, 12 and 52 
Weeks of treatment with adalimumab 
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Figure 3: Canadian AS Study Design 
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Figure 5: Mean BASDAI-Fatigue Item Score by Treatment Group Over Time 
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Figure 10: ASAS 20 Response Time C0urse-ObservedT 
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USES AND COMPOSITIONS FOR 
TREATMENT OF ANKYLOSING 

SPONDYLITIS 

RELATED APPLICATIONS 

[0001] This application claims priority to US. Provisional 
PatentApplication No. 60/812,3 1 2, ?led on Jun. 8, 2006; US. 
Provisional Patent Application No. 60/ 857,352, ?led on Nov. 
6, 2006; and US. Provisional Patent Application No. 60/ 858, 
328, ?led on Nov. 10, 2006. 

BACKGROUND OF THE INVENTION 

[0002] Ankylosing spondylitis (AS) is a chronic, progres 
sive, in?ammatory disease With considerable impact on 
patient functioning, Well-being, and disability. The preva 
lence of AS has traditionally been estimated in the range of 
0.1-1 .9%, With more males affected than females (Sieper et 
al. Ann Rheum Dis 2001; 60:3-18; Silmani & Hochberg 
Rheum Dis Clin NorthAm 1996; 22:737-49; Gran & Husby, 
Semin Arthritis Rheum 1993; 22(5):319-34). Millions of 
people are affected by ankylosing spondylitis (AS). As a 
chronic disease of the axial skeleton and large peripheral 
joints, AS causes in?ammatory back pain and stiffness and it 
is associated With other in?ammatory diseases of the skin, 
eyes and intestines. AS is di?icult to diagnose in its early 
stages and is often an overlooked cause of persistent back 
pain in young adults. In severe cases, AS may result in com 
plete spinal fusion, causing extreme physical limitation. 
Thus, there remains a need for a safe and effective treatment 
for AS. 
[0003] As the disease progresses, patients With AS experi 
ence pain, joint stiffness, and the eventual loss of spinal 
mobility. These clinical symptoms and subsequent disease 
progression result in functional limitations and impairment in 
health-related quality of life (HRQOL) (Dag?nrud et al. Ann 
Rheum Dis 2004;63:1605-10; Bostan et al. Rheumatol Int 
2003; 23:121-6; Zink et al., J Rheumatol 2000; 27:613-22; 
Ward 1998, Rheum Dis Clin NorthAm 1998; 24:815-27) and 
Work productivity (Boonen et al. Ann Rheum Dis 2002; 
61:429-37; Boonen et al. J Rheumatol 2001; 28:1056-62). 
[0004] No cure exists for AS. Generally, treatment includes 
trying to relieve pain and stiffness using medications such as 
nonsteroidal anti-in?ammatory drugs (N SAIDs), corticoster 
oids, and disease-modifying antirheumatic drugs 
(DMARDs). In recent years biologic response modi?ers that 
inhibit TNF activity have become established therapies for 
AS. 

SUMMARY OF THE INVENTION 

[0005] Although TNFO. inhibitors are effective at treating 
AS, there remains a need for a more effective treatment option 
for subjects suffering from AS, especially in improving the 
fatigue and pain associated With the disease and in treating 
subjects Who have failed more conventional, i.e., DMARD or 
NSAIDs therapy. Thus, there also remains a need for 
improved methods and compositions that provide a safe and 
effective treatment of AS using TNFO. inhibitors. 
[0006] The instant invention provides improved methods 
and compositions for treating AS. The invention further pro 
vides a means for treating certain subpopulations of patients 
Who have AS. The invention further provides a means by 
Which the e?icacy of a TNFO. inhibitor for the treatment of AS 
can be determined. Each of the examples described herein 
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describes methods and compositions Which can be used to 
determine Whether a TNFO. inhibitor is effective for treating 
the given disorder, i.e. AS. 
[0007] The invention provides a method of decreasing pain 
and fatigue in a subject having AS comprising administering 
a human TNFO. antibody, or anti gen-binding portion thereof, 
to the subject such that pain and fatigue are decreased. In one 
embodiment, the decrease in fatigue in the subject is deter 
mined by a score selected from the group consisting of 
FACIT-F, BASDAI, and SF-36. In one embodiment, the 
decrease in fatigue is determined by a decrease of at least 
about 1.9 in a BASDAI score of the subject. In one embodi 
ment, the decrease in fatigue is determined by a decrease of at 
least about 2.0 in a BASDAI score of the subject. 

[0008] The invention also provides a method of inducing 
partial remission of AS in a subject comprising administering 
a human TNFO. antibody, or anti gen-binding portion thereof, 
to the subject, such that partial remission of AS is induced. 
[0009] The invention further provides a method of treating 
AS in a subject Who has failed either DMARD therapy or 
NSAIDs therapy comprising administering a human TNFO. 
antibody, or antigen-binding portion thereof, to the subject, 
such that AS is treated. 
[0010] The invention includes methods for determining the 
e?icacy of a TNFO. inhibitor for treating ankylosing spondyli 
tis (AS) in a subject comprising determining a partial remis 
sion rate of a patient population having AS and Who Was 
administered the TNFO. inhibitor, Wherein a partial remission 
rate of at least about 20% of the patient population indicates 
that the TNFO. inhibitor is an effective TNFO. inhibitor for the 
treatment of AS. 

[0011] The invention further provides a method of deter 
mining the e?icacy of a TNFO. inhibitor for treating ankylos 
ing spondylitis (AS) in a subject comprising determining a 
Bath Ankylosing Spondylitis Disease Activity Index (BAS 
DAI) 20 response of a patient population having AS and Who 
Was administered the TNFO. inhibitor, Wherein a BASDAI 20 
response in at least about 60% of the patient population indi 
cates that the TNFO. inhibitor is an effective TNFO. inhibitor 
for the treatment of AS. In one embodiment, a BASDAI 20 
response in at least about 70% of the patient population indi 
cates that the TNFO. inhibitor is an effective TNFO. inhibitor 
for the treatment of AS. In one embodiment, a BASDAI 20 
response in at least about 80% of the patient population indi 
cates that the TNFO. inhibitor is an effective TNFO. inhibitor 
for the treatment of AS. In one embodiment, a BASDAI 20 
response in at least about 85% of the patient population indi 
cates that the TNFO. inhibitor is an effective TNFO. inhibitor 
for the treatment of AS. 
[0012] The invention includes a method of determining the 
e?icacy of a TNFO. inhibitor for treating ankylosing spondyli 
tis (AS) in a subject comprising determining a BathAnkylos 
ing Spondylitis Disease Activity Index (BASDAI) 50 
response of a patient population having AS and Who Was 
administered the TNFO. inhibitor, Wherein a BASDAI 50 
response in at least about 23% of the patient population indi 
cates that the TNFO. inhibitor is an effective TNFO. inhibitor 
for the treatment of AS. In one embodiment, a BASDAI 50 
response in at least about 30% of the patient population indi 
cates that the TNFO. inhibitor is an effective TNFO. inhibitor 
for the treatment of AS. In one embodiment, a BASDAI 50 
response in at least about 40% of the patient population indi 
cates that the TNFO. inhibitor is an effective TNFO. inhibitor 
for the treatment of AS. In one embodiment, a BASDAI 50 
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response in at least about 50% of the patient population indi 
cates that the TNFO. inhibitor is an effective TNFO. inhibitor 
for the treatment of AS. In one embodiment, a BASDAI 50 
response in at least about 60% of the patient population indi 
cates that the TNFO. inhibitor is an effective TNFO. inhibitor 
for the treatment of AS. 

[0013] The invention further provides a method of deter 
mining the e?icacy of a TNFO. inhibitor for treating ankylos 
ing spondylitis (AS) in a subject comprising determining a 
Bath Ankylosing Spondylitis Disease Activity Index (BAS 
DAI) 70 response of a patient population having AS and Who 
Was administered the TNFO. inhibitor, Wherein a BASDAI 70 
response in at least about 10% of the patient population indi 
cates that the TNFO. inhibitor is an effective TNFO. inhibitor 
for the treatment of AS. The invention also includes a BAS 
DAI 70 response in at least about 20% of the patient popula 
tion indicates that the TNFO. inhibitor is an effective TNFO. 
inhibitor for the treatment of AS. In one embodiment, a BAS 
DAI 70 response in at least about 30% of the patient popula 
tion indicates that the TNFO. inhibitor is an effective TNFO. 
inhibitor for the treatment of AS. In one embodiment, a BAS 
DAI 70 response in at least about 40% of the patient popula 
tion indicates that the TNFO. inhibitor is an effective TNFO. 
inhibitor for the treatment of AS. In one embodiment, a BAS 
DAI 70 response in at least about 45% of the patient popula 
tion indicates that the TNFO. inhibitor is an effective TNFO. 
inhibitor for the treatment of AS. 

[0014] The invention describes a method of determining 
the ef?cacy of a TNFO. inhibitor for treating ankylosing 
spondylitis (AS) in a subject comprising determining a 
Assessment in Ankylosing Spondylitis (ASAS) 20 response 
of a patient population having AS and Who Was administered 
the TNFO. inhibitor, Wherein an ASAS20 response in at least 
about 27% of the patient population indicates that the TNFO. 
inhibitor is an effective TNFO. inhibitor for the treatment of 
AS. In one embodiment, an ASAS20 response in at least 
about 50% of the patient population indicates that the TNFO. 
inhibitor is an effective TNFO. inhibitor for the treatment of 
AS. In one embodiment, an ASAS20 response in at least 
about 55% of the patient population indicates that the TNFO. 
inhibitor is an effective TNFO. inhibitor for the treatment of 
AS. In one embodiment, an ASAS20 response in at least 
about 70% of the patient population indicates that the TNFO. 
inhibitor is an effective TNFO. inhibitor for the treatment of 
AS. 

[0015] The invention provides a method of determining the 
e?icacy of a TNFO. inhibitor for treating ankylosing spondyli 
tis (AS) in a subject comprising determining aAssessment in 
Ankylosing Spondylitis (ASAS) 40 response of a patient 
population having AS and Who Was administered the TNFO. 
inhibitor, Wherein an ASAS40 response in at least about 10% 
of the patient population indicates that the TNFO. inhibitor is 
an effective TNFO. inhibitor for the treatment of AS. In one 
embodiment, an ASAS40 response in at least about 20% of 
the patient population indicates that the TNFO. inhibitor is an 
effective TNFO. inhibitor for the treatment of AS. 

In one embodiment, an ASAS40 response in at least about 
30% of the patient population indicates that the TNFO. inhibi 
tor is an effective TNFO. inhibitor for the treatment of AS. In 
one embodiment, anASAS40 response in at least about 45% 
of the patient population indicates that the TNFO. inhibitor is 
an effective TNFO. inhibitor for the treatment of AS in the 
subject. 
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[0016] The invention includes a method of determining the 
e?icacy of a TNFO. inhibitor for treating ankylosing spondyli 
tis (AS) in a subject comprising determining aAssessment in 
Ankylosing Spondylitis (ASAS) 70 response of a patient 
population having AS and Who Was administered the TNFO. 
inhibitor, Wherein an ASAS70 response in at least about 5% 
of the patient population indicates that the TNFO. inhibitor is 
an effective TNFO. inhibitor for the treatment of AS. In one 
embodiment, an ASAS70 response in at least about 20% of 
the patient population indicates that the TNFO. inhibitor is an 
effective TNFO. inhibitor for the treatment of AS in the sub 
ject. In one embodiment, an ASAS70 response in at least 
about 23% of the patient population indicates that the TNFO. 
inhibitor is an effective TNFO. inhibitor for the treatment of 
AS in the subject. In one embodiment, an ASAS70 response 
in at least about 30% of the patient population indicates that 
the TNFO. inhibitor is an effective TNFO. inhibitor for the 
treatment of AS in the subject. In one embodiment, an 
ASAS70 response in at least about 40% of the patient popu 
lation indicates that the TNFO. inhibitor is an effective TNFO. 
inhibitor for the treatment of AS in the subject. 
[0017] In one embodiment, the invention further comprises 
administering the effective TNFO. inhibitor to a subject to 
treat AS. 

[0018] The invention also includes a method of treating AS 
in a subject comprising administering an effective TNFO. 
inhibitor to the subject such that AS is treated, Wherein the 
effective TNFO. inhibitor Was previously identi?ed as result 
ing in a BASDAI 20 response in at least about 60% of a patient 
population having AS and Who Was administered the TNFO. 
inhibitor. 
[0019] The invention further provides a method of treating 
AS in a subject comprising administering an effective TNFO. 
inhibitor to the subject such that AS is treated, Wherein the 
effective TNFO. inhibitor Was previously identi?ed as result 
ing in a BASDAI 50 response in at least about 23% of a patient 
population having AS and Who Was administered the TNFO. 
inhibitor. 
[0020] The invention provides a method of treating AS in a 
subject comprising administering an effective TNFO. inhibi 
tor to the subject such that AS is treated, Wherein the effective 
TNFO. inhibitor Was previously identi?ed as resulting in a 
BASDAI 70 response in at least about 10% of a patient 
population having AS and Who Was administered the TNFO. 
inhibitor. 
[0021] The invention also provides a method of treating AS 
in a subject comprising administering an effective TNFO. 
inhibitor to the subject such that AS is treated, Wherein the 
effective TNFO. inhibitor Was previously identi?ed as result 
ing in an ASAS20 response in at least about 50% of a patient 
population having AS Who Was administered the TNFO. 
inhibitor. 
[0022] The invention includes a method of treating AS in a 
subject comprising administering an effective human TNFO. 
antibody, or antigen-binding portion thereof, to the subject, 
Wherein the effective human TNFO. antibody, or antigen 
binding portion thereof, Was previously identi?ed as achiev 
ing an ASAS50 response in at least about 39% of a patient 
population having AS Who Was administered the human 
TNFO. antibody, or antigen-binding portion thereof. 
[0023] The invention also includes a method of treating AS 
in a subject comprising administering an effective human 
TNFO. antibody, or antigen-binding portion thereof, to the 
subject, Wherein the effective human TNFO. antibody, or anti 
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gen-binding portion thereof, Was previously identi?ed as 
achieving an ASAS70 response in at least about 5% of a 
patient population having AS Who Was administered the 
human TNFO. antibody, or antigen-binding portion thereof. 
[0024] The invention provides a method for monitoring the 
effectiveness of a TNFO. inhibitor for the treatment of fatigue 
in a human subject having AS comprising administering the 
TNFO. inhibitor to the subject; and determining the effective 
ness of the TNFO. inhibitor using a baseline FACIT-fatigue 
score and a FACIT-fatigue score folloWing administration of 
the TNFO. inhibitor, Wherein either a change of at least about 
7 for the FACIT-fatigue score indicates that the TNFO. inhibi 
tor is effective at reducing fatigue in a subject having AS. 
[0025] The invention includes a method of testing the effec 
tiveness of a TNFO. inhibitor for decreasing fatigue in a 
patient having AS, comprising comparing a pre-determined 
FACIT-fatigue score folloWing treatment of the patient With 
the TNFO. inhibitor, With a pre-determined FACIT-fatigue 
baseline score, Wherein a change of at least about 7 indicates 
the TNFO. inhibitor is effective for decreasing fatigue in a 
patient having AS. 
[0026] The invention includes a method of achieving par 
tial remission of a patient having AS comprising administer 
ing to the patient a TNFO. inhibitor. 
[0027] The invention provides a method for monitoring the 
effectiveness of a TNFO. inhibitor for the treatment of anky 
losing spondylitis (AS) in a human subject comprising using 
a mean baseline AS Quality of Life Questionnaire (ASQoL) 
of a patient population having AS and a meanASQoL score of 
the patient population folloWing administration of the TNFO. 
inhibitor, Wherein a mean decrease in the ASQoL score of at 
least about 3 indicates that the TNFO. inhibitor is effective at 
treating AS. In one embodiment, the TNFO. inhibitor has 
already been administered to the pre-selected patient popula 
tion. 
[0028] The invention also provides a method for monitor 
ing the effectiveness of a TNFO. inhibitor for the treatment of 
ankylosing spondylitis (AS) in a human subject comprising 
using a mean baseline Maastricht AS Enthesitis Score 
(MASES) of a patient population having AS and a mean 
MASES score of the patient population folloWing adminis 
tration of the TNFO. inhibitor, Wherein a mean decrease in the 
MASES score of at least about 2 indicates that the TNFO. 
inhibitor is effective at treating AS. In one embodiment, the 
TNFO. inhibitor has already been administered to the pre 
selected patient population. 
[0029] The invention also provides a method of testing the 
effectiveness of a TNFO. inhibitor for the treatment of anky 
losing spondylitis (AS) comprising using a mean baseline 
BASDAI score of a preselected patient population having AS 
and a mean BASDAI score of the patient population folloW 
ing administration of the TNFO. inhibitor, Wherein a BAS 
DAI20 response rate in at least about 70% of the patient 
population indicates the TNFO. inhibitor is effective for the 
treatment of AS. 

[0030] The invention further provides a method of testing 
the effectiveness of a TNFO. inhibitor for the treatment of 
ankylosing spondylitis (AS) comprising using a mean base 
line BASDAI score of a preselected patient population having 
AS and a mean BASDAI score of the patient population 
folloWing administration of the TNFO. inhibitor, Wherein a 
BASDAI70 response rate in at least about 25% of the patient 
population indicates the TNFO. inhibitor is effective for the 
treatment of AS. 
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[0031] In one embodiment, the patient population has a 
mean BASDAI of about 6.6. 
[0032] In another embodiment, the TNFO. inhibitor is 
selected from the group consisting of a TNFO. antibody, or an 
antigen-binding portion thereof, a TNF fusion protein, or a 
recombinant TNF binding protein. 
[0033] In another embodiment, the TNF fusion protein is 
etanercept. 
[0034] In still another embodiment, the TNFO. antibody, or 
antigen-binding portion thereof, is selected from the group 
consisting of a chimeric antibody, a humaniZed antibody, and 
a multivalent antibody. In one embodiment, the TNFO. anti 
body, or antigen-binding portion thereof, is a human anti 
body. 
[0035] In one embodiment, the TNFO. antibody, or antigen 
binding portion thereof, is an isolated human antibody that 
dissociates from human TNFO. With a Kd Of 1><10_8 M or less 
and a Kofrate constant of 1 x10‘3 s-1 or less, both determined 
by surface plasmon resonance, and neutraliZes human TNFO. 
cytotoxicity in a standard in vitro L929 assay With an IC5O of 
1x10“7 M or less. 
[0036] In another embodiment, the TNFO. antibody is an 
isolated human antibody, or antigen-binding portion thereof, 
With the folloWing characteristics: 
[0037] a) dissociates from human TNFO. With a K017 rate 
constant of 1 x10“3 s'1 or less, as determined by surface plas 
mon resonance; 

[0038] b) has a light chain CDR3 domain comprising the 
amino acid sequence of SEQ ID NO: 3, or modi?ed from SEQ 
ID NO: 3 by a single alanine substitution at position 1, 4, 5, 7 
or 8 or by one to ?ve conservative amino acid substitutions at 
positions 1, 3, 4, 6, 7, 8 and/or 9; 
[0039] c) has a heavy chain CDR3 domain comprising the 
amino acid sequence of SEQ ID NO: 4, or modi?ed 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 ?ve conservative amino acid 
substitutions at positions 2, 3, 4, 5, 6, 8, 9, 10, 11 and/or 12. 
[0040] In another embodiment, the TNFO. antibody is an 
isolated human antibody, or an antigen binding portion 
thereof, With a light chain variable region (LCVR) compris 
ing 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. 
[0041] In one embodiment, the human TNFO. antibody, or 
antigen-binding portion thereof, is adalimumab. 
[0042] In one embodiment, the TNFO. antibody, or antigen 
binding portion thereof, is a 40 mg dose. 
[0043] In another embodiment, the TNFO. antibody, or anti 
gen-binding portion thereof, is administered subcutaneously. 
[0044] In still another embodiment, the TNFO. antibody, or 
antigen-binding portion thereof, is in?iximab or golimumab. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0045] FIG. 1 graphically depicts the improvement of 
BASDAI20, 50 and 70 after 2, 12 and 52 Weeks of treatment 
With adalimumab. 
[0046] FIG. 2 shoWs the improvement of ASAS20, 40 and 
70 criteria after 2, 12 and 52 Weeks of treatment With adali 
mumab. 
[0047] FIG. 3 describes an overvieW of the Canadian AS 
study design. The dashed line indicates the early escape 
option at Weeks 22, 16, and 20. 
[0048] FIG. 4 shoWs the change in mean FACIT-Fatigue 
score by treatment group over time. 
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[0049] PIG. 5 shows the change in mean BASDAI-fatigue 
item score by treatment group over time. 
[0050] PIG. 6 shows the mean SP-36 vitality domain score 
by treatment group over time. 
[0051] PIG. 7 outlines the Study H design. The dashed line 
indicates the early escape option at Weeks 22, 16, and 20. 
[0052] PIG. 8 graphically depicts the ASA40 response 
through Week 24. *** Statistically signi?cant at p:0.001 
level, Wherein the p value is from Pearson’s Chi-square test. 
ASAS40 values are imputed. 
[0053] PIG. 9 depicts the ASA20 response for those 
patients Who sWitched to EET at Week 12 of the CanadianAS 
study. Data includes patients Who entered early-escape open 
label therapy at Week 14. 
[0054] PIG. 10 depicts the ASAS20 response time course 
observed in patients from the Canadian AS study. Observed 
analysis excludes patients With missing data, but includes 
patients Who remained on randomiZed study drug or Who 
elected early escape treatment. A statistically signi?cant dif 
ference Was present betWeen adalimumab and placebo treat 
ment groups at the p:0.01 level. 
[0055] PIG. 11 graphically depicts the time course ofASAS 
20 (Imputed) in patients enrolled in Study H. Patients Who 
received early escape therapy or discontinued are counted as 
non-responders at Weeks 12 and 24. ***Statistically signi? 
cant at p:0.001 level. 

DETAILED DESCRIPTION OP THE INVENTION 

I. De?nitions 

[0056] The term “human TNPot” (abbreviated herein as 
hTNPot, or simply hTNP), 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 biologically active 
form of Which is composed of a trimer of noncovalently 
bound 17 kD molecules. The structure of hTNFO. is described 
further in, for example, Pennica, D., et al. (1984) Nature 
312:724-729; Davis, J. M., et al. (1987) Biochemistry 
26:1322-1326; and Jones, E.Y., et al. (1989) Nature 3381225 
228. The term human TNFO. is intended to include recombi 
nant human TNFO. (rhTNPot), Which can be prepared by 
standard recombinant expression methods or purchased com 
mercially (R & D Systems, Catalog No. 210-TA, Minneapo 
lis, Minn.). TNFO. is also referred to as TNP. 
[0057] The term “TNPot inhibitor” includes agents Which 
interfere With TNFO. activity. The term also includes each of 
the anti-TNPot human antibodies and antibody portions 
described herein as Well as those described in US. Pat. Nos. 
6,090,382; 6,258,562; 6,509,015, and in US. patent applica 
tion Ser. Nos. 09/801,185 and 10/302,356. In one embodi 
ment, the TNFO. inhibitor used in the invention is an anti 
TNFO. antibody, or a fragment thereof, including in?iximab 
(Remicade®, Johnson and Johnson; described in US. Pat. 
No. 5,656,272, incorporated by reference herein), CDP571 (a 
humaniZed monoclonal anti-TNP-alpha IgG4 antibody), 
CDP 870 (a humanized monoclonal anti-TNP-alpha antibody 
fragment), an anti-TNP dAb (Peptech), CNTO 148 (goli 
mumab; Medarex and Centocor, see WO 02/ 12502), and 
adalimumab (HUMIRA® Abbott Laboratories, a human 
anti-TNP mAb, described in US. Pat. No. 6,090,382 as 
D2E7). Additional TNP antibodies Which may be used in the 
invention are described in US. Pat. Nos. 6,593,458; 6,498, 
237; 6,451,983; and 6,448,380, each ofWhich is incorporated 
by reference herein. In another embodiment, the TNFO. 
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inhibitor is a TNP fusion protein, e.g., etanercept (Enbrel®, 
Amgen; described in WO 91/03553 and WO 09/406,476, 
incorporated by reference herein). In another embodiment, 
the TNFO. inhibitor is a recombinant TNP binding protein 

(r-TBP-I) (Serono). 
[0058] 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 disul?de 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 hyper 
variability, termed complementarity determining regions 
(CDR), interspersed With regions that are more conserved, 
termed frameWork regions (PR). Each VH and VL is com 
posed of three CDRs and four PRs, arranged from amino 
terrninus to carboxy-terminus in the folloWing order: PR1, 
CDR1, PR2, CDR2, PR3, CDR3, PR4. The antibodies of the 
invention are described in further detail in US. Pat. Nos. 
6,090,382; 6,258,562; and 6,509,015, each ofWhich is incor 
porated herein by reference in its entirety. 
[0059] The term “antigen-binding portion” or “antigen 
binding fragment” of an antibody (or simply “antibody por 
tion”), as used herein, refers to one or more fragments of an 
antibody that retain the ability to speci?cally bind to an anti 
gen (e.g., hTNPot). It has been shoWn that the antigen-binding 
function of an antibody can be performed by fragments of a 
full-length antibody. Binding fragments include Pab, Pab', 
P(ab')2, Pabc, Pv, single chains, and single-chain antibodies. 
Examples of binding fragments encompassed Within the term 
“antigen-binding portion” of an antibody include (i) a Pab 
fragment, a monovalent fragment consisting of the VL, VH, 
CL and CH1 domains; (ii) a P(ab')2 fragment, a bivalent 
fragment comprising tWo Fab fragments linked by a disul?de 
bridge at the hinge region; (iii) a Pd fragment consisting of the 
VH and CH1 domains; (iv) a Pv 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 or VL domain; and (vi) an isolated comple 
mentarity determining region (CDR). Furthermore, although 
the tWo domains of the Pv fragment, VL and VH, are coded 
for by separate genes, they can be joined, using recombinant 
methods, by a synthetic linker that enables them to be made as 
a single protein chain in Which the VL and VH regions pair to 
form monovalent molecules (knoWn as single chain Pv 
(scPv); see e.g., Bird et al. (1988) Science 242:423-426; and 
Huston et al. (1988) Proc. Natl. Acad. Sci. USA 8515879 
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 also encompassed. Diabodies are bivalent, 
bispeci?c antibodies in Which VH and VL domains are 
expressed on a single polypeptide 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; Poljak et al. (1994) 
Structure 2:1121-1123). The antibody portions of the inven 
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tion are described in further detail in US. Pat. Nos. 6,090, 
382, 6,258,562, 6,509,015, each of Which is incorporated 
herein by reference in its entirety. 
[0060] Still further, an antibody or antigen-binding portion 
thereof may be part of a larger immunoadhesion molecules, 
formed by covalent or noncovalent association of the anti 
body or antibody portion With one or more other proteins or 
peptides. Examples of such immunoadhesion molecules 
include use of the streptavidin core region to make a tet 
rameric scFv molecule (Kipriyanov, S. M., et al. (1995) 
Human Antibodies and Hybridomas 6:93-101) and use of a 
cysteine residue, a marker peptide and a C-terminal polyhis 
tidine tag to make bivalent and biotinylated scFv molecules 
(Kipriyanov, S. M., et al. (1994) Mol. Immunol. 31:1047 
1058). Antibody portions, such as Fab and F(ab')2 fragments, 
can be prepared from Whole antibodies using conventional 
techniques, such as papain or pepsin digestion, respectively, 
of Whole antibodies. Moreover, antibodies, antibody portions 
and immunoadhesion molecules can be obtained using stan 
dard recombinant DNA techniques, as described herein. 
[0061] 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 chain. 
Families of amino acid residues having similar side chains 
have been de?ned 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., gly 
cine, asparagine, glutamine, serine, threonine, tyrosine, cys 
teine), nonpolar side chains (e.g., alanine, valine, leucine, 
isoleucine, proline, phenylalanine, methionine, tryptophan), 
beta-branched side chains (e.g., threonine, valine, isoleucine) 
and aromatic side chains (e. g., tyrosine, phenylalanine, tryp 
tophan, histidine). 
[0062] “Chimeric antibodies” refers to antibodies Wherein 
one portion of each of the amino acid sequences of heavy and 
light chains is homologous to corresponding sequences in 
antibodies derived from a particular species or belonging to a 
particular class, While the remaining segment of the chains is 
homologous to corresponding sequences from another spe 
cies. In one embodiment, the invention features a chimeric 
antibody or antigen-binding fragment, in Which the variable 
regions of both light and heavy chains mimics the variable 
regions of antibodies derived from one species of mammals, 
While the constant portions are homologous to the sequences 
in antibodies derived from another species. In a preferred 
embodiment of the invention, chimeric antibodies are made 
by grafting CDRs from a mouse antibody onto the framework 
regions of a human antibody. 
[0063] “HumaniZed antibodies” refer to antibodies Which 
comprise at least one chain comprising variable region frame 
Work residues substantially from a human antibody chain 
(referred to as the acceptor immunoglobulin or antibody) and 
at least one complementarity determining region (CDR) sub 
stantially from a non-human-antibody (e.g., mouse). In addi 
tion to the grafting of the CDRs, humaniZed antibodies typi 
cally undergo further alterations in order to improve al?nity 
and/ or immunogenicity. 
[0064] The term “multivalent antibody” refers to an anti 
body comprising more than one antigen recognition site. For 
example, a “bivalent” antibody has tWo antigen recognition 
sites, Whereas a “tetravalent” antibody has four antigen rec 
ognition sites. The terms “monospeci?c”, “bispeci?c”, 
“trispeci?c”, “tetraspeci?c”, etc. refer to the number of dif 
ferent antigen recognition site speci?cities (as opposed to the 
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number of antigen recognition sites) present in a multivalent 
antibody. For example, a “monospeci?c” antibody’s antigen 
recognition sites all bind the same epitope. A “bispeci?c” or 
“dual speci?c” antibody has at least one antigen recognition 
site that binds a ?rst epitope and at least one antigen recog 
nition site that binds a second epitope that is different from the 
?rst epitope. A “multivalent monospeci?c” antibody has mul 
tiple antigen recognition sites that all bind the same epitope. 
A “multivalent bispeci?c” antibody has multiple antigen rec 
ognition sites, some number of Which bind a ?rst epitope and 
some number of Which bind a second epitope that is different 
from the ?rst epitope 
[0065] The term “human antibody”, as used herein, is 
intended to include antibodies having variable and constant 
regions derived from human germline immunoglobulin 
sequences. The human antibodies of the invention may 
include amino acid residues not encoded by human germline 
immunoglobulin sequences (e.g., mutations introduced by 
random or site-speci?c mutagenesis in vitro or by somatic 
mutation in vivo), for example in the CDRs and in particular 
CDR3. HoWever, the term “human antibody”, as used herein, 
is not intended to include antibodies in Which CDR sequences 
derived from the germline of another mammalian species, 
such as a mouse, have been grafted onto human frameWork 
sequences. 

[0066] 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 fur 
ther beloW), antibodies isolated from a recombinant, combi 
natorial human antibody library (described further beloW), 
antibodies isolated from an animal (e.g., a mouse) that is 
transgenic for human immunoglobulin genes (see e.g., Taylor 
et al. (1992) Nucl. Acids Res. 2016287) or antibodies pre 
pared, expressed, created or isolated by any other means that 
involves splicing of human immunoglobulin gene sequences 
to other DNA sequences. Such recombinant human antibod 
ies have variable and constant regions derived from human 
germline immunoglobulin sequences. In certain embodi 
ments, hoWever, such recombinant human antibodies are sub 
jected to in vitro mutagenesis (or, When an animal transgenic 
for human Ig sequences is 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. 
[0067] Such chimeric, humanized, human, and dual spe 
ci?c antibodies can be produced by recombinant DNA tech 
niques knoWn in the art, for example using methods described 
in PCT International Application No. PCT/US86/02269; 
European Patent Application No. 184,187; European Patent 
Application No. 171,496; European Patent Application No. 
173,494; PCT International Publication No. WO 86/01533; 
US. Pat. No. 4,816,567; European Patent Application No. 
125,023; Better et al. (1988) Science 240: 1041-1043; Liu et 
al. (1987)Pr0c. Natl. Acad. Sci. USA 84:3439-3443; Liu et al. 
(1987) J. Immunol. 139:3521-3526; Sun et al. (1987) Proc. 
Natl. Acad. Sci. USA 84:214-218; Nishimura et al. (1987) 
Cancer Res. 471999-1005; Wood et al. (1985) Nature 314: 
446-449; ShaW et al. (1988) J. Natl. Cancer Inst. 80:1553 
1559); Morrison (1985) Science 229:1202-1207; Oi et al. 
(1986) BioTechniques 4:214; US. Pat. No. 5,225,539; Jones 
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et al. (1986) Nature 321:552-525; Verhoeyan et al. (1988) 
Science 239: 1534; and Beidler et al. (1988) .1. Immunol. 141: 
4053-4060, Queen et al., Proc. Natl. Acad. Sci. USA 
86:10029-10033 (1989), US. Pat. No. 5,530,101, US. Pat. 
No. 5,585,089, US. Pat. No. 5,693,761, US. Pat. No. 5,693, 
762, Selick et al., WO 90/07861, and Winter, US Pat. No. 
5,225,539. 
[0068] An “isolated antibody”, as used herein, is intended 
to refer to an antibody that is substantially free of other 
antibodies having different antigenic speci?cities (e.g., an 
isolated antibody that speci?cally binds hTNFO. is substan 
tially free of antibodies that speci?cally bind antigens other 
than hTNFot). An isolated antibody that speci?cally binds 
hTNFO. may, however, have cross-reactivity to other antigens, 
such as TNFO. molecules from other species. Moreover, an 
isolated antibody may be substantially free of other cellular 
material and/or chemicals. 
[0069] A “neutralizing antibody”, as used herein (or an 
“antibody that neutralized hTNFO. activity”), is intended to 
refer to an antibody whose binding to hTNFO. results in inhi 
bition of the biological activity of hTNFot. This inhibition of 
the biological activity of hTNFO. can be assessed by measur 
ing one or more indicators of hTNFO. biological activity, such 
as hTNFot-induced cytotoxicity (either in vitro or in vivo), 
hTNFotot-induced cellular activation and hTNFO. binding to 
hTNFO. receptors. These indicators of hTNFO. biological 
activity can be assessed by one or more of several standard in 
vitro or in vivo assays known in the art (see US. Pat. No. 
6,090,382). Preferably, the ability of an antibody to neutraliZe 
hTNFO. activity is assessed by inhibition of hTNFot-induced 
cytotoxicity of L929 cells. As an additional or alternative 
parameter of hTNFO. activity, the ability of an antibody to 
inhibit hTNFot-induced expression of ELAM-l on HUVEC, 
as a measure of hTNFot-induced cellular activation, can be 
assessed. 
[0070] The term “surface plasmon resonance”, as used 
herein, refers to an optical phenomenon that allows for the 
analysis of real-time biospeci?c 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, N.J.). For 
further descriptions, see Example 1 of Us. Pat. No. 6,258, 
562 and Jonsson et al. (1 993) Ann. Biol. Clin. 51:19; Jonsson 
et al. (1991) Biolechniques 11:620-627; Johnsson et al. 
(1995) .1. Mol. Recognil. 8:125; and Johnnson et al. (1991) 
Anal. Biochem. 198:268. 
[0071] The term “Kof”, as used herein, is intended to refer 
to the off rate constant for dissociation of an antibody from 
the antibody/ antigen complex. 
[0072] The term “Kd”, as used herein, is intended to refer to 
the dissociation constant of a particular antibody-antigen 
interaction. 
[0073] The term “ICSO” as used herein, is intended to refer 
to the concentration of the inhibitor required to inhibit the 
biological endpoint of interest, e.g., neutraliZe cytotoxicity 
activity. 
[0074] The term “dose,” as used herein, refers to an amount 
of TNFO. inhibitor which is administered to a subject. 

[0075] The term “dosing”, as used herein, refers to the 
administration of a substance (e.g., an anti-TNFot antibody) 
to achieve a therapeutic objective (e.g., treatment of ankylos 
ing spondylitis (AS)). 
[0076] A “dosing regimen” describes a treatment schedule 
for a TNFO. inhibitor, e.g., a treatment schedule over a pro 
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longed period of time and/or throughout the course of treat 
ment, e.g. administering a ?rst dose of a TNFO. inhibitor at 
week 0 followed by a second dose of a TNFO. inhibitor on a 
biweekly dosing regimen. 
[0077] The terms “biweekly dosing regimen”, “biweekly 
dosing”, and “biweekly administration”, as used herein, refer 
to the time course of administering a substance (e.g., an 
anti-TNFot antibody) to a subject to achieve a therapeutic 
objective, e.g, throughout the course of treatment. The 
biweekly do sing regimen is not intended to include a weekly 
dosing regimen. Preferably, the substance is administered 
every 9-19 days, more preferably, every 11-17 days, even 
more preferably, every 13-15 days, and most preferably, 
every 14 days. In one embodiment, the biweekly dosing regi 
men is initiated in a subject at week 0 of treatment. In one 
embodiment, biweekly dosing includes a dosing regimen 
wherein doses of a TNFO. inhibitor are administered to a 
subject every other week beginning at week 0. In one embodi 
ment, biweekly dosing includes a dosing regimen where 
doses of a TNFO. inhibitor are administered to a subject every 
other week consecutively for a given time period, e.g., 4 
weeks, 8 weeks, 16, weeks, 24 weeks, etc. Biweekly dosing 
methods are also described in US 20030235585, incorporated 
by reference herein. 
[0078] The term “combination” as in the phrase “a ?rst 
agent in combination with a second agent” includes co-ad 
ministration of a ?rst agent and a second agent, which for 
example may be dissolved or intermixed in the same pharrna 
ceutically acceptable carrier, or administration of a ?rst agent, 
followed by the second agent, or administration of the second 
agent, followed by the ?rst agent. The present invention, 
therefore, includes methods of combination therapeutic treat 
ment and combination pharmaceutical compositions. In one 
embodiment, a TNFO. antibody is administered in combina 
tion with methotrexate for the treatment of ankylosing 
spondylitis. 
[0079] The term “concomitant” as in the phrase “concomi 
tant therapeutic treatment” includes administering an agent in 
the presence of a second agent. A concomitant therapeutic 
treatment method includes methods in which the ?rst, second, 
third, or additional agents are co-administered. A concomi 
tant therapeutic treatment method also includes methods in 
which the ?rst or additional agents are administered in the 
presence of a second or additional agents, wherein the second 
or additional agents, for example, may have been previously 
administered. A concomitant therapeutic treatment method 
may be executed step-wise by different actors. For example, 
one actor may administer to a subject a ?rst agent and a 
second actor may to administer to the subject a second agent, 
and the administering steps may be executed at the same time, 
or nearly the same time, or at distant times, so long as the ?rst 
agent (and additional agents) are after administration in the 
presence of the second agent (and additional agents). The 
actor and the subject may be the same entity (e. g., human). 
[0080] The term “combination therapy”, as used herein, 
refers to the administration of two or more therapeutic sub 
stances, e.g., an anti-TNFot antibody and another drug. The 
other drug(s) may be administered concomitant with, prior to, 
or following the administration of an anti-TNFot antibody. 

[0081] The term “treatment,” as used within the context of 
the present invention, is meant to include therapeutic treat 
ment, as well as prophylactic or suppressive measures, for the 
treatment of ankylosing spondylitis. For example, the term 
treatment may include administration of a TNFO. inhibitor 
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prior to or following the onset of ankylosing spondylitis 
thereby preventing or removing signs of the disease or disor 
der. As another example, administration of a TNFO. inhibitor 
after clinical manifestation of ankylosing spondylitis to com 
bat the symptoms and/or complications and disorders associ 
ated With ankylosing spondylitis comprises “treatment” of 
the disease. Further, administration of the agent after onset 
and after clinical symptoms and/ or complications have devel 
oped Where administration affects clinical parameters of the 
disease or disorder and perhaps amelioration of the disease, 
comprises “treatment” of the ankylosing spondylitis. 
[0082] Those “in need of treatment” include mammals, 
such as humans, already having AS, including those in Which 
the disease or disorder is to be prevented. 
[0083] The invention provides improved uses and compo 
sitions for treating ankylosing spondylitis With a TNFO. 
inhibitor, e. g., a human TNFO. antibody, or an antigen-bind 
ing portion thereof. Compositions and articles of manufac 
ture, including kits, relating to the methods and uses for 
treating ankylosing spondylitis are also contemplated as part 
of the invention. Various aspects of the invention are 
described in further detail herein. 

II. TNF Inhibitors 

[0084] A TNFO. inhibitor Which is used in the methods and 
compositions of the invention includes any agent Which inter 
feres With TNFO. activity. In a preferred embodiment, the 
TNFO. inhibitor can neutraliZe TNFO. activity, particularly 
detrimental TNFO. activity Which is associated With ankylos 
ing spondylitis, and related complications and symptoms. 
[0085] In one embodiment, the TNFO. inhibitor used in the 
invention is an TNFO. antibody (also referred to herein as a 
TNFO. antibody), or an antigen-binding fragment thereof, 
including chimeric, humanized, and human antibodies. 
Examples of TNFO. antibodies Which may be used in the 
invention include, but not limited to, in?iximab (Remicade®, 
Johnson and Johnson; described in US. Pat. No. 5,656,272, 
incorporated by reference herein), CDP571 (a humaniZed 
monoclonal anti-TNF-alpha IgG4 antibody), CDP 870 (a 
humaniZed monoclonal anti-TNF-alpha antibody fragment), 
an anti-TNF dAb (Peptech), CNTO 148 (golimumab; 
Medarex and Centocor, see W0 02/ 1 2502), and adalimumab 
(HUMIRA® Abbott Laboratories, a human anti-TNF mAb, 
described in US. Pat. No. 6,090,382 as D2E7). Additional 
TNF antibodies Which may be used in the invention are 
described in US. Pat. Nos. 6,593,458; 6,498,237; 6,451,983; 
and 6,448,380, each of Which is incorporated by reference 
herein. 
[0086] Other examples of TNFO. inhibitors Which may be 
used in the methods and compositions of the invention 
include etanercept (Enbrel, described in WO 91/03553 and 
WO 09/406476), soluble TNF receptor Type I, a pegylated 
soluble TNF receptor Type I (PEGs TNF-Rl), p55TNFR1gG 
(Lenercept), and recombinant TNF binding protein (r-TBP-I) 
(Serono). 
[0087] In one embodiment, the term “TNFot inhibitor” 
excludes in?iximab. In one embodiment, the term “TNFot 
inhibitor” excludes adalimumab. In another embodiment, the 
term “TNFot inhibitor” excludes adalimumab and in?iximab. 
[0088] In one embodiment, the term “TNFot inhibitor” 
excludes etanercept, and, optionally, adalimumab, in?ix 
imab, or adalimumab and in?iximab. 
[0089] In one embodiment, the term “TNFot antibody” 
excludes in?iximab. In one embodiment, the term “TNFot 
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antibody” excludes adalimumab. In another embodiment, the 
term “TNFot antibody” excludes adalimumab and in?iximab. 

[0090] In one embodiment, the invention features uses and 
composition for treating or determining the e?icacy of a 
TNFO. inhibitor for the treatment of ankylosing spondylitis, 
Wherein the TNFO. antibody is an isolated human antibody, or 
antigen-binding portion thereof, that binds to human TNFO. 
With high a?inity and a loW off rate, and also has a high 
neutraliZing capacity. Preferably, the human antibodies used 
in the invention are recombinant, neutraliZing human anti 
hTNFO. antibodies. The most preferred recombinant, neutral 
iZing antibody of the invention is referred to herein as D2E7, 
also referred to as HUMIRA® or adalimumab (the amino 
acid sequence of the D2E7 VL region is shoWn in SEQ ID 
NO: 1; the amino acid sequence of the D2E7 VH region is 
shoWn in SEQ ID NO: 2). The properties of D2E7 (adali 
mumab/HUMIRA®) have been described in Salfeld et al., 
US. Pat. Nos. 6,090,382, 6,258,562, and 6,509,015, Which 
are each incorporated by reference herein. The methods of the 
invention may also be performed using chimeric and human 
iZed murine anti-hTNFot antibodies Which have undergone 
clinical testing for treatment of rheumatoid arthritis (see e.g., 
Elliott, M. J., et al. (1994) Lancet 344: 1 125-1 127; Elliot, M. 
J., et al. (1994) Lancet 344:1105-1110; Rankin, E. C., et al. 
(1995) B1’. J. Rheumalol. 34:334-342). 
[0091] In one embodiment, the method of the invention 
includes determining the ef?cacy of a TNFO. inhibitor, includ 
ing human antibodies and antibody portions With equivalent 
properties to D2E7, such as high af?nity binding to hTNFU. 
With loW dissociation kinetics and high neutraliZing capacity, 
for the treatment of ankylosing spondylitis. In one embodi 
ment, the invention provides treatment With an isolated 
human antibody, or an antigen-binding portion thereof, that 
dissociates from human TNFO. With a Kd of 1x10‘8 M or less 
and a Kofrate constant of 1x10“3 s'1 or less, both determined 
by surface plasmon resonance, and neutraliZes human TNFO. 
cytotoxicity in a standard in vitro L929 assay With an IC5O Of 
1><10_7 M or less. More preferably, the isolated human anti 
body, or antigen-binding portion thereof, dissociates from 
human TNFO. With a Kofof 5><10_4 s'1 or less, or even more 
preferably, With a Kofof 1><10_4 s-1 or less. More preferably, 
the isolated human antibody, or antigen-binding portion 
thereof, neutraliZes human TNFO. cytotoxicity in a standard in 
vitro L929 assay With an IC5O of 1x10“8 M or less, even more 
preferably With an IC5O of 1x10“9 M or less and still more 
preferably With an IC5O of 1x10“10 M or less. In a preferred 
embodiment, the antibody is an isolated human recombinant 
antibody, or an antigen-binding portion thereof. 
[0092] It is Well knoWn in the art that antibody heavy and 
light chain CDR3 domains play an important role in the 
binding speci?city/af?nity of an antibody for an antigen. 
Accordingly, in another aspect, the invention pertains to treat 
ing AS by administering human antibodies that have sloW 
dissociation kinetics for association With hTNFO. and that 
have light and heavy chain CDR3 domains that structurally 
are identical to or related to those of D2E7. Position 9 of the 
D2E7 VL CDR3 can be occupied by Ala or Thr Without 
substantially affecting the Kof Accordingly, a consensus 
motif for the D2E7 VL CDR3 comprises the amino acid 
sequence: Q-R-Y-N-R-A-P-Y-(T/A) (SEQ ID NO: 3). Addi 
tionally, position 12 of the D2E7 VH CDR3 can be occupied 
by Tyr or Asn, Without substantially affecting the K017. 
Accordingly, a consensus motif for the D2E7 VH CDR3 
comprises the amino acid sequence: V-S-Y-L-S-T-A-S-S-L 
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D-(Y/N) (SEQ ID NO: 4). Moreover, as demonstrated in 
Example 2 of US. Pat. No. 6,090,382, the CDR3 domain of 
the D2E7 heavy and light chains is amenable to substitution 
With a single alanine residue (at position 1, 4, 5, 7 or 8 Within 
the VL CDR3 or at position 2, 3, 4, 5, 6, 8, 9, 10 or 11 Within 
the VH CDR3) Without substantially affecting the Kof Still 
further, the skilled artisan Will appreciate that, given the ame 
nability of the D2E7 VL and VH CDR3 domains to substitu 
tions by alanine, substitution of other amino acids Within the 
CDR3 domains may be possible While still retaining the loW 
off rate constant of the antibody, in particular substitutions 
With conservative amino acids. Preferably, no more than one 
to ?ve conservative amino acid substitutions are made Within 
the D2E7 VL and/orVH CDR3 domains. More preferably, no 
more than one to three conservative amino acid substitutions 
are made Within the D2E7 VL and/or VH CDR3 domains. 
Additionally, conservative amino acid substitutions should 
not be made at amino acid positions critical for binding to 
hTNFot. Positions 2 and 5 of the D2E7 VL CDR3 and posi 
tions 1 and 7 of the D2E7 VH CDR3 appear to be critical for 
interaction With hTNFO. and thus, conservative amino acid 
substitutions preferably are not made at these positions (al 
though an alanine substitution at position 5 of the D2E7 VL 
CDR3 is acceptable, as described above) (see US. Pat. No. 
6,090,382). 
[0093] Accordingly, in another embodiment, the antibody 
or antigen-binding portion thereof preferably contains the 
folloWing characteristics: 
[0094] a) dissociates from human TNFO. With a K017 rate 
constant of 1x10“3 s'1 or less, as determined by surface plas 
mon resonance; 

[0095] b) has a light chain CDR3 domain comprising the 
amino acid sequence of SEQ ID NO: 3, or modi?ed from SEQ 
ID NO: 3 by a single alanine substitution at position 1, 4, 5, 7 
or 8 or by one to ?ve conservative amino acid substitutions at 
positions 1, 3, 4, 6, 7, 8 and/or 9; 
[0096] c) has a heavy chain CDR3 domain comprising the 
amino acid sequence of SEQ ID NO: 4, or modi?ed 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 ?ve conservative amino acid 
substitutions at positions 2, 3, 4, 5, 6, 8, 9, 10, 11 and/or 12. 
[0097] More preferably, the antibody, or antigen-binding 
portion thereof, dissociates from human TNFO. With a Ko?of 
5><10_4 s-1 or less. Even more preferably, the antibody, or 
antigen-binding portion thereof, dissociates from human 
TNFO. With a Kofof 1><10_4 s-1 or less. 
[0098] In yet another embodiment, the antibody or antigen 
binding portion thereof preferably contains a light chain vari 
able region (LCVR) having a CDR3 domain comprising the 
amino acid sequence of SEQ ID NO: 3, or modi?ed from SEQ 
ID NO: 3 by a single alanine substitution at position 1, 4, 5, 7 
or 8, and With a heavy chain variable region (HCVR) having 
a CDR3 domain comprising the amino acid sequence of SEQ 
ID NO: 4, or modi?ed from SEQ ID NO: 4 by a single alanine 
substitution at position 2, 3, 4, 5, 6, 8, 9, 10 or 11. Preferably, 
the LCVR further has a CDR2 domain comprising the amino 
acid sequence of SEQ ID NO: 5 (i.e., the D2E7 VL CDR2) 
and the HCVR further has a CDR2 domain comprising the 
amino acid sequence of SEQ ID NO: 6 (i.e., the D2E7 VH 
CDR2). Even more preferably, the LCVR further has CDR1 
domain comprising the amino acid sequence of SEQ ID NO: 
7 (i.e., the D2E7 VL CDR1) and the HCVR has a CDR1 
domain comprising the amino acid sequence of SEQ ID NO: 
8 (i.e., the D2E7 VH CDR1). The framework regions for VL 
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preferably are from the VKI human germline family, more 
preferably from the A20 human germline Vk gene and most 
preferably from the D2E7 VL framework sequences shoWn in 
FIGS. 1A and 1B ofU.S. Pat. No. 6,090,382. The frameWork 
regions for VH preferably are from the VH3 human germline 
family, more preferably from the DP-31 human germline VH 
gene and mo st preferably from the D2E7 VH frameWork 
sequences shoWn in FIGS. 2A and 2B ofU.S. Pat. No. 6,090, 
382. 

[0099] Accordingly, in another embodiment, the antibody 
or anti gen-binding portion thereof preferably contains a light 
chain variable region (LCVR) comprising the amino acid 
sequence of SEQ ID NO: 1 (i.e., the D2E7 VL) and a heavy 
chain variable region (HCVR) comprising the amino acid 
sequence of SEQ ID NO: 2 (i.e., the D2E7 VH). In certain 
embodiments, the antibody comprises a heavy chain constant 
region, such as an IgG1, IgG2, IgG3, IgG4, IgA, IgE, IgM or 
IgD constant region. Preferably, the heavy chain constant 
region is an IgG1 heavy chain constant region or an IgG4 
heavy chain constant region. Furthermore, the antibody can 
comprise a light chain constant region, either a kappa light 
chain constant region or a lambda light chain constant region. 
Preferably, the antibody comprises a kappa light chain con 
stant region. Alternatively, the antibody portion can be, for 
example, a Fab fragment or a single chain Fv fragment. 
[0100] In still other embodiments, the invention includes 
uses of an isolated human antibody, or an antigen-binding 
portions thereof, containing D2E7-related VL and VH CDR3 
domains. For example, antibodies, or antigen-binding por 
tions thereof, With a light chain variable region (LCVR) hav 
ing a CDR3 domain comprising an amino acid sequence 
selected from the group consisting of SEQ ID NO: 3, SEQ ID 
NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, 
SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID 
NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, 
SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID 
NO: 25 and SEQ ID NO: 26 or With a heavy chain variable 
region (HCVR) having a CDR3 domain comprising an amino 
acid sequence selected from the group consisting of SEQ ID 
NO: 4, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, 
SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID 
NO: 33, SEQ ID NO: 34 and SEQ ID NO: 35. 
[0101] The TNFO. antibody used in the methods and com 
positions of the invention may be modi?ed for improved 
treatment of ankylosing spondylitis. In some embodiments, 
the TNFO. antibody or antigen binding fragments thereof, is 
chemically modi?ed to provide a desired effect. For example, 
pegylation of antibodies and antibody fragments of the inven 
tion may be carried out by any of the pegylation reactions 
knoWn in the art, as described, for example, in the folloWing 
references: Focus on Growth Factors 314-10 (1992); EP 0 154 
316; and EP 0 401 384 (each of Which is incorporated by 
reference herein in its entirety). Preferably, the pegylation is 
carried out via an acylation reaction or an alkylation reaction 
With a reactive polyethylene glycol molecule (or an analo 
gous reactive Water-soluble polymer). A preferred Water 
soluble polymer for pegylation of the antibodies and antibody 
fragments of the invention is polyethylene glycol (PEG). As 
used herein, “polyethylene glycol” is meant to encompass 
any of the forms of PEG that have been used to derivatiZe 
other proteins, such as mono (Cl-ClO) alkoxy- or aryloxy 
polyethylene glycol. 
[0102] Methods for preparing pegylated antibodies and 
antibody fragments of the invention Will generally comprise 


































































