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(57) Abstract: The present invention relates to methods and compositions for use in treatment of patients with autoantibody positive
disease. In a specific embodiment, the present invention relates to a method of treating a patient that has an ANA titer of 1:80 or
greater and/or greater than or equal to 30 IU/ml of anti-dsDNA antibodies in his/her blood plasma or serum comprising administering
a therapeutically effective amount of an immunomodulatory agent, such as an antagonist of Neutrokine-alpha. Additionally provided
is a method of reducing the frequency and/or quantity of corticosteroid administration to patients. In preferred embodiments, the
patient has systemic lupus erythematosus. Methods for determining if a lupus patient is responding to medical treatment are also
provided.
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METHODS AND COMPOSITIONS FOR USE IN TREATMENT OF PATIENTS WITH
AUTOANTIBODY POSITIVE DISEASE

Background of the Invention

[0001] Neutrokine-alpha protein (SEQ ID NO:2) is a member of the TNF family of ligands that
shares amino acid sequence identity to APRIL (28.7%, SEQ ID NO:4), TNFa (16.2%), and lymphotoxin-c
(LTo) (14.1%) (Moore, et al., (1999) Science 285:260-263). Neutrokine-alpha is known in the scientific
and patent literature under many names, including B lymphocyte Stimulator (BLyS), B cell activating factor
(BAFF), TNF- and ApoL-related leukocyte expressed ligand -1 (TALL-1). (Moore, et al., (1999) Science
285:260-263; Schneider et al., (1999) J. Exp. Med. 189:1747-1756; and Khare et al., (2000) Proc. Natl.
Acad. Sci. 97:3370-3375). The official nomenclature for Neutrokine-alpha is Tumor Necrosis Factor (ligand)
Super Family member 13B (TNFSF13b). The full length Neutrokine-alpha gene encodes a 285 amino acid
polypeptide that has a transmembrane spanning domain between amino acids 47 and 73 preceded by a non-
hydrophobic sequence characteristic of type I membrane bound proteins. Like other members of the TNF
family, Neutrokine-alpha functions as a trimeric protein. Upon expression of Neutrokine-alpha at the
surface of the cell, the extracellular domain is cleaved off at amino acid 134 to release a biologically active
trimer.

[0002] Neutrokine-alpha is known to bind to three different receptors from the Tumor Necrosis Factor
Receptor Super Family. These are transmembrane activator and CAML interactor (TACI, GenBank
accession number AAC51790, SEQ ID NO:6), B cell activating factor receptor, B-cell maturation antigen
(BCMA, GenBank accession number NP 001183 SEQ ID NO:8) and (BAFF-R, GenBank Accession
Number NP_443177 SEQ ID NO:10). (Gross, et al., (2000) Nature 404:995-999; Thompson et al., (2001)
Science 293:2108-2111; and Yan et al., (2000) Nature Immunol. 1:252-256) Expression of the receptors is
largely restricted to B lymphocytes (Moore, et al., (1999) Science 285:260-263). The bulk of Neutrokine-
alpha’s effects are believed to be mediated by BAFF-R because of marked defects in the B cell
compartments of mice deficient in Neutrokine-alpha expression or BAFF-R expression that are not apparent
in TACI or BCMA deficient mice. (Schieman, et al., (2001) Science 292:2111-2114; Gross et al., (2001)
Immunity 15:289-302; and Yan ef al., (2000) Nature Immunol. 1:252-256).

[0003] When Neutrokine-alpha protein was assayed in in vitro and in vivo, it was shown that
Neutrokine-alpha promotes B cell proliferation, differentiation and survival. Additionally, Neutrokine-
alpha was shown to have some effect on T cells as well. (MacKay et al., (1999) J. Exp. Med. 190:1697-
1710; Huard et al., (2001) J. Immunol. 167:6225-6231; Huard et al., (2004) Int. Immunol. 16:467-475; Ng
et al, (2004) J. Immunol. 173:807-817). Mice that were engineered to tramsgenically overexpress
Neutrokine-alpha had increased numbers of peripheral B cells and increased serum immunoglobulin
concentrations. Additionally, Neutrokine-alpha transgenic mice presented with an autoimmune phenotype’
akin to that seen in human systemic lupus erythematosus including the development of autoantibodies and

symptoms associated with glomerulonephritis. (Moore, et al., (1999) Science 285:260-263; MacKay, et al.,
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(1999) J. Exp. Med. 192:129-135). Later studies showed that levels of Neutrokine-alpha in serum and/or
synovial fluid were also upregulated in patients with autoimmune diseases such as systemic lupus
erythematosus, rheumatoid arthritis and Sjogren’s Syndrome. (Cheema et al., (2001) Arthritis Rheum.
44:1313-1319; Groom et al., (2002) J. Clin. Invest. 109:59-68; Mariette et al., (2003) Ann. Rheum. Dis
62:168-171). Accordingly, there is widespread belief in the scientific community that antagonists of
Neutrokine-alpha have therapeutic potential in the treatment of autoimmune diseases.

[0004] Systemic lupus erythematosus (SLE or “lupus™) is an autoimmune disease whose symptoms
are extremely heterogeneous. The current standard for diagnosing a patient with SLE contains 11 criteria:
(1) malar “butterfly” rash, (2) discoid rash, (3) photosensitivity, (4) oral ulcers, (5) arthritis, (6) serositis,
(7) renal disorder, (8) neurologic disorder, (9) hematologic disorder, (10) immunologic disorder, and
(11) presence of anti-nuclear antibody. These criteria are explained in more detail in Tan et al, (1982)
Arthritis Rheum. 25:1271-1277; and Hochberg et al., Arthritis Rheum. (1997) 40:1725, which are hereby
incorporated by reference in their entirety. A person that has any 4 of these eleven criteria can be diagnosed
with SLE. Accordingly, individuals having a clinical diagnosis of ‘SLE may have non-overlapping
symptoms. Moreover, many of the symptoms of lupus overlap with symptoms in other diseases. For
instance, rheumnatoid arthritis, polymyositis-dermatomyositis, systemic sclerosis (or scleroderma), Sjogren’s
syndrome and various forms of vasculitis_share symptoms with lupus including one or more of the following
characteristics, the presence of autoantibodies, including anti-nuclear antibodies and anti-dsSDNA antibodies,
joint pain and swelling and skin rashes, and organ involvement. Thus, in practice, it is often difficult to
correctly diagnose lupus patients and patients with other similar disease. Additional factors that lead to
difficulty in diagnosing lupus disease include the fact that the disease does not develop rapidly; rather,
patients gradually accumulate symptoms over time. Additionally, SLE is a disease with variable activity
within a patient. Sometimes the disease is quiescent, while at other times patients experience an increase in
the number and/or severity of their symptoms, in a “flare” episode. Finally, there is no one laboratory test
that will definitively diagnose lupus. Accordingly, there is a need in the art to be able to define subsets of
lupus patients with particular symptoms and to make correlations between those subsets of patients and
treatments that are more likely to benefit patients in those subsets.

[0005] The present application identifies particular subgroups of patients with autoimmune disease

that are more likely to benefit from treatment with immunomodulatory agents.

Summary of the Invention

[0006] In a phase 2 clinical trial, it was found that treatment of lupus patients with an antibody that
neutralizes Neutrokine-alpha protein, given as an IV infusion on days 0, 14, 28 and then every four weeks
until week 52, significantly ameliorated symptoms associated with lupus in the subset of patients having an
ANA titer of 1:80 or greater, and/or greater than or equal to 30 IU/mL of anti-dsDNA antibodies in his/her
blood plasma or serum (see Example 1). Surprisingly, statistically significant improvements in clinical
endpoints measuring disease activity (such as reduction in SELENA SLEDAI score, explained in more

detail below) were only obtained in a subset of the patients, as opposed to the entire patient population



WO 2007/142667 PCT/US2006/038756

enrolled in the clinical trial. Thus, the present invention relates to the identification of subgroups of patients
that are more likely to respond to treatment with an immunomodulatory agent such as an antagonist of
Neutrokine-alpha.

[0007] Accordingly, in one embodiment, the present invention provides a method of treating a patient
that has an ANA titer of 1:80 or greater and/or greater than or equal to 30 IU/mL of anti-dsDNA antibodies
in his/her blood plasma or serum comprising administering a therapeutically effective amount of an
immunomodulatory agent. Immunomodulatory agents are described in more detail below. In a specific
embodiment, the immunomodulatory agent is an antagonist of Neutrokine-alpha, including but not limited to
an anti-Neutrokine-alpha antibody or antigen-binding fragment thereof, a Neutrokine-alpha receptor protein
or fragment or variant thereof, an antibody that binds a Neutrokine-alpha receptor or antigen binding
fragment thereof, a Neutrokine-alpha binding peptide or polypeptide, a Neutrokine-alpha and/or APRIL
polypeptide variant (e.g., a dominant negative form of Neutrokine-alpha and/or APRIL). Additional
antagonists of Neutrokine-alpha include small molecule antagonists of Neutrokine-alpha, Neutrokine-alpha
peptide mimetics, antisense RNAs and short interfering RNAs (siRNAs) that target Neutrokine-alpha,
antisense RNAs and short interfering RNAs (siRNAs) that target APRIL, antisense RNAs and short
interfering RNAs (siRNAs) that target receptors for Neutrokine-alpha and/or receptors for APRIL.

Neutrokine-alpha receptors include, e.g., transmembrane activator and CAML interactor (TACI, GenBank .__..

accession number AAC51790, SEQ ID NO:6), B cell activating factor receptor, B-cell maturation antigen
(BCMA, GenBank accession number NP_001183 SEQ ID NO:8) and (BAFF-R, GenBank Accession
Number NP_443177 SEQ ID NO:10).

[0008] In another embodiment, the present invention provides a method of treating a patient with an
autoimmune disease that has an ANA 'titer of 1:80 or greater and/or greater than or equal to 30 JU/mL of
anti-dsDNA antibodies in his/her blood plasma or serum comprising administering a therapeutically
effective amount of an immunomodulatory agent. Examples of autoimmune disease in which one may
identify patients with an ANA titer of 1:80 or greater and/or greater than or equal to 30 IU/mL of anti-
dsDNA antibodies in his/her blood plasma or serum include, but are not limited to, systemic lupus
erythematosus (SLE), rheumatoid arthritis, Sjogren’s syndrome, scleroderma, polymyositis-
dermatomyositis, Felty’s syndrome, mixed connective tissue disease, Raynaud’s syndrome, juvenile chronic
arthritis, glomerulonephritis, idiopathic thrombocytopenia purpura and IgA nephropathy.

[0009] In a specific embodiment, the invention provides a method of treating a patient with Sjgren’s
Syndrome that has an ANA titer of 1:80 or greater and/or greater than or equal to 30 IU/mL of anti-dsDNA
antibodies in his/her blood plasma or serum comprising administering a therapeutically effective amount of
an immunomodulatory agent. In another specific embodiment, the invention provides a method of treating a
patient with Sjogren’s Syndrome that has an ANA titer of 1:80 or greater and/or greater than or equal to 30
IU/mL of anti-dsSDNA antibodies in his/her blood plasma or serum comprising administering a
therapeutically effective amount of an antagonist of Neutrokine-alpha.

[0010] In a specific embodiment, the invention provides a method of treating a patient with

rheumatoid arthritis that has an ANA titer of 1:80 or greater and/or greater than or equal to 30 IU/mL of anti-
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dsDNA antibodies in his/her blood plasma or serum comprising administering a therapeutically effective
amount of an immunomodulatory agent. In another specific embodiment, the invention provides a method
of treating a patient with rheumatoid arthritis that has an ANA titer of 1:80 or greater and/or greater than or
equal to 30 JU/mL of anti-dsDNA antibodies in his/her blood plasma or serum comprising administering a
therapeutically effective amount of an antagonist of Neutrokine-alpha.

[0011] In a specific embodiment, the invention provides a method of treating a patient with systemic
lupus erythematosus (SLE) that has an ANA titer of'1:80 or greater and/or greater than or equal to 30 IU/mL
of anti-dsDNA antibodies in his/her blood plasma or serum comprising administering a therapeutically
effective amount of an immunomodulatory agent. In another specific embodiment, the invention provides a
method of treating a patient with systemic lupus erythematosus (SLE) that has an ANA titer of 1:80 or
greater and/or greater than or equal to 30 IU/mL of anti-dsDNA antibodies in his/her blood plasma or serum
comprising administering a therapeutically effective amount of an antagonist of Neutrokine-alpha. In a
specific embodiment, the lupus patient will have a clinical diagnosis of SLE according to the American
College of Rheumatology (ACR) criteria (See, for example, Tan et al., Arthritis Rheum. 25:1271-7, (1982);
and Hochberg et al., Arthritis Rheum. 40:1725, (1997), which are hereby incorporated by reference in their
entirety).

.-[0012] - The present .invention also. provides a method of treating a patient comprising making a
determination, prior to administration of an immunomodulatory agent, that the patient has an ANA titer of
1:80 or greater and/or greater than or equal to 30 [U/mL of anti-dsDNA antibodies in his/her blood plasma
or serum. The present invention also provides a method of treating a patient comprising making a
determination, prior to administration of an antagonist of Neutrokine-alpha, that the patient has an ANA titer
of 1:80 or greater and/or greater than or equal to 30 IU/mL of anti-dsDNA antibodies in his/her blood
plasma or serum.

[0013] In other embodiments, the invention provides a method of treating a lupus patient comprising
making a determination, pribr to administration of an immunomodulatory agent, that the lupus patient has
one or more of the following characteristics: a clinical diagnosis of SLE according to the American College
of Rheumatology (ACR) criteria (see, for example, Tan et al., Arthritis Rheum. 25:1271-7, (1982); and
Hochberg et al., Arthritis Rheum. 40:1725, (1997)); a SELENA SLEDAI score > 6; depressed C4
complement levels in his/her blood plasma or serum; depressed C3 complement levels in his/her blood
plasma or serum; an ANA titer of 1:80 or greater; greater than or equal to 30 IU/mL of anti-dsSDNA
antibodies in his/her blood plasma or serum; is receiving > 7.5 milligrams/day of prednisone or other
corticosteroid for treatment of lupus-related symptoms; and/or is receiving or had previously received
immunosuppressant therapy for treatment of lupus-related symptoms. In a specific embodiment, the
determination is made by a medical practitioner on the basis of an evaluation of the patient’s medical record.
In another specific embodiment, the determination is made by a medical practitioner on the basis of
laboratory test results. In a specific embodiment the determination is made by a medical practitioner on the
basis of laboratory test results obtained since the patient’s last medical treatment (including medical

treatments with immunomodulatory agents) for lupus, if any, and prior to commencing medical treatment
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comprising administering a therapeutically effective amount of an immunomodulatory agent (including an
antagonist of Neutrokine-alpha) as described herein.

[0014] In another embodiment, the present invention provides a method of reducing the frequency
and/or quantity of corticosteroid administered to a patient that has an ANA titer of 1:80 or greater and/or
greater than or equal to 30 IU/mL of anti-dsDNA antibodies in his/her blood plasma or serum comprising
administering a therapeutically effective amount of an immunomodulatory agent.

[0015] In a specific embodiment, the invention provides a method of reducing the frequency and/or
quantity of corticosteroid administered to a patient with Sjogren’s Syndrome that has an ANA titer of 1:80
or greater and/or greater than or equal to 30 IU/mL of anti-dsSDNA antibodies in his/her blood plasma or
serum comprising administering a therapeutically effective amount of an immunomodulatory agent. In
another specific embodiment, the invention provides a method of reducing the frequency and/or quantity of
corticosteroid administered to a patient with Sjégren’s Syndrome that has an ANA titer of 1:80 or greater
and/or greater than or equal to 30 IU/mL of anti-dsDNA antibodies in his/her blood plasma or serum
comprising administering a therapeutically effective amount of an antagonist of Neutrokine-alpha.

[0016] In a specific embodiment, the invention provides a method of reducing the frequency and/or
quantity of corticosteroid administered to a patient with rheumatoid arthritis that has an ANA titer of 1:80 or
greater and/or greater than or equal to 30 IU/mL of anti-dsDNA antibodies in his/her blood plasma or serum
comprising administering a therapeutically effective amount of an immunomodulatory agent. In another
specific embodiment, the invention provides a method of reducing the frequency and/or quantity of
corticosteroid administered to a patient with rheumatoid arthritis that has an ANA titer of 1:80 or greater
and/or greater than or equal to 30 IU/mL of anti-dsDNA antibodies in his/her blood plasma or serum
comprising administering a therapeutically effective amount of an antagonist of Neutrokine-alpha.

[0017] In a specific embodiment, the invention provides a method of reducing the frequency and/or
quantity of corticosteroid administered to a patient with systemic lupus erythematosus (SLE) that has an
ANA titer of 1:80 or greater and/or greater than or equal to 30 IU/mL of anti-dsDNA antibodies in his/her
blood plasma or serum comprising administering a therapeutically effective amount of an
immunomodulatory agent. In another specific embodiment, the invention provides a method of reducing the
frequency and/or quantity of corticosteroid administered to a patient with systemic lupus erythematosus
(SLE) that has an ANA titer of 1:80 or greater and/or greater than or equal to 30 IU/mL of anti-dSDNA
antibodies in his/her blood plasma or serum comprising administering a therapeutically effective amount of
an antagonist of Neutrokine-alpha. In a specific embodiment, the lupus patient will have a clinical diagnosis
of SLE according to the American College of Rheumatology (ACR) criteria (See, for example, Tan et al.,
Arthritis Rheum. 25:1271-7, (1982); and Hochberg et al., Arthritis Rheum. 40:1725, (1997), which are
hereby incorporated by reference in their entirety). ‘

[0018] In a further embodiment, the invention provides a method of reducing the quantity of
corticosteroid administered to a patient that has an ANA titer of 1:80 or greater and/or greater than or equal
to 30 IU/mL of anti-dsDNA antibodies in his/her blood plasma or serum is reduced by at least 25% to < 7.5

milligrams/day. In a specific embodiment, the corticosteroid is selected from the group consisting of
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prednisone, prednisolone, hydrocortisone, methylprednisolone and dexamethasone. In a further specific
embodiment, the corticosteroid is prednisone. In another embodiment, a method of reducing the frequency
and/or quantity of corticosteroid administered to a patient with an autoimmune disease comprising .
administering a therapeutically effective amount of an anti-Neutrokine-alpha antibody is provided.

[0019] In another phase 2 clinical trial (Example 3) in which rheumatoid arthritis patients received
treatment with an antibody that neutralizes Neutrokine-alpha protein, given as an IV infusion on days 0, 14,
28 and then every four weeks until week 24, treatment was more likely fo ameliorate symptoms associated
with rheumatoid arthritis in patients that had a DAS28 score greater than 5.1, patients that had not previously
received anti-TNF therapy, and/or patients that had rheumatoid factor in his/her blood plasma and/or serum
prior to commencing treatment with the antibody that neutralizes Neutrokine-alpha protein. Additional
subgroups or rheumatoid arthritis patients that appeared to be more likely to respond to treatment with the
antibody that neutralizes Neutrokine-alpha protein included male patients, patients that had anti-CCP
(cyclic citrullinated peptide) antibodies in his/her blood plasma and/or serum, ;;atients that received
methotrexate concomitantly with the antibody that neutralizes Neutrokine-alpha protein, patients that had
previously failed treatment with methotrexate, and/or patients that had previously failed methotrexate
therapy and at least one other DMARD therapy.

.[0020] _In another embodiment, the invention provides. a method.of determining if a_lupus patient is
responding to medical treatment comprising determining the patient’s SELENA SLEDAI, BILAG and PGA
score prior to administration of a medical treatment; administering the medical treatment; and determining
the patient’s SELENA SLEDAI, BILAG and PGA score following the administration of the medical
treatment. In this method, the patient will be considered as having responded to medical treatment if: the
patient’s SELENA SLEDALI score determined following the administration of the medical treatment is 4 or
more points less than the SELENA SLEDAI score prior to the administration of the medical treatment; the
patient’s BILAG index score determined following the administration of the medical treatment does not
include a new BILAG A organ domain score or 2 new BILAG B organ domain scores compared to the
BILAG score determined prior to the administration of the medical treatment, and the PGA score determined
following the administration of the medical treatment is < 0.3 point higher than the PGA score determined
prior to the administration of the medical treatment.

[0021] Accordingly, in one embodiment, the invention provides a method of treating a rheumatoid
arthritis patient comprising making a determination, prior to administration of an immunomodulatory agent,
that the rheumatoid arthritis patient has one or more of the following characteristics: the patient has not
previously received anti-TNF therapy, e.g., Infliximab (also known as Remicade™ Centocor, Inc.),
adalimumab (Humira® from Abbott Laboratories) or etanercept (Enbrel®); the patient has rheumatoid
factor in his/her blood plasma and/or serum; the patient has measurable anti-CCP (cyclic citrullinated
peptide) antibodies in his/her blood plasma and/or serum; the patient has an elevated CRP (C reactive
protein) level in his/her blood plasma and/or serum; the patient previously failed treatment with one or more

disease-modifying antirheumatic drugs; that patient has a high modified disease activity score (DAS28); the
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patient has swollen and tender joints; the patient suffers from morning stiffness; the patient has
an increased erythrocyte sedimentation rate (ESR) and/or the patient is male.

[0022] In another embodiment, the invention provides an aqueous pharmaceutical
formulation comprising a therapeutically effective amount of an antibody, a buffer in an amount
from about S mM to about 50 mM, NaCl in an amount from about 150 mM to about 500 mM, a
surfactant in an amount from about 0.003% to about 0.05%, with a pH from about 5.5 to about
6.5. In a specific embodiment, the antibody in the above described formulation is an antibody
having an IgGl/lambda isotype. In a further embodimént, the antibody in the above-described
formulation is a human antibody having an IgGl/lambda isotype, the buffer in the above-
described formulation is 10 mM histidine or sodium citrate, the surfactant in the above-
described formulation is polysorbate 80 in an amount of 0.01% w/v, the NaCl in the above-
described formulation is present in a concentration of about 150mM and the formulation has a
pH of 6.0. In other specific embodiments, the above-described formulations are stable at a
temperature of about 2-8° C for at least one year. In another embodiment, the antibody in the
above-described formulation is present in an amount of 100 mg/ml.

[0023] In a specific embodiment, the invention provides an aqueous pharmaceutical
formulation comprising 100 mg/ml IgGl/A antibody, 0.74 mg/ml L-histidine, 1.1 mg/ml L-
histidine monohydrochloride, 8.8 mg/ml NaCl and 0.1 mg/ml polysorbate 80 and wherein the
formulation has a pH of 6.0.

[0023a]  Definitions of the specific embodiments of the invention as claimed herein follow.
[0023b]  According to a first embodiment of the invention, there is provided a method of
treating a patient with an autoimmune disease that has an ANA titer > 1:80 or > 30 IU/mL of
anti-dsDNA antibodies in his/her blood plasma or serum, comprising administering to said
patient a therapeutically effective amount of a pharmaceutical composition comprising an

antagonist of Neutrokine-alpha.

[0023c] According to a second embodiment of the invention, there is provided use of an
antagonist of Neutrokine-alpha for the preparation of a medicament for treating a patient with
an autoimmune disease that has an ANA titer > 1:80 or > 30 IU/mL of anti-dsDNA antibodies
in his/her blood plasma or serum, wherein said antagonist is formulated for administration to
said patient in a therapeutically effective amount.

[0023d]  According to a third embodiment of the invention, there is provided a method of
treating a patient with systemic lupus erythematosus, comprising administering to said patient a
pharmaceutical composition comprising an antagonist of Neutrokine-alpha, wherein said

antagonist is administered in a therapeutically effective amount to said patient after making a
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determination that said patient has an ANA titer > 1:80 or > 30 IU/mL of anti-dsDNA
antibodies in his/her blood plasma or serum.

[0023¢]  According to a fourth embodiment of the invention, there is provided use of an
antagonist of Neutrokine-alpha for the preparation of a medicament for treating a patient with
systemic lupus erythematosus, wherein said antagonist is formulated for administration in a
therapeutically effective amount to said patient after making a determination that said patient
has an of ANA titer > 1:80 or > 30 IU/mL of anti-dsDNA antibodies in his/her blood plasma or

serum.

Brief Description of the Figures

[0024] The following drawings are illustrative of embodiments of the invention and are not
meant to limit the scope of the invention as encompassed by the claims.

[0025] Figure 1 shows the mean percent decrease in SELENA SLEDAI at week 52 in
patients that had an ANA titer of 1:80 or greater, and/or greater than or equal to 30 TU/mL of

anti-dsDNA antibodies at baseline. The P-values were determined using a t-test.

Definitions

[0026] In one aspect, the present invention is directed broadly to methods of treating a
patient with autoantibody positive disease by administering a therapeutically effective amount
of an immunomodulatory agent. A patient with autoantibody positive disease is a patient that
has detectable autoantibody titers in one or more biological fluid samples such as blood plasma
or serum or synovial fluid.

[0027] Herein, reference to an "immunomodulatory agent" is a reference to the general
class of pharmaceutical compounds that can stimulate or inhibit the immune system. The
working examples herein describe the successful use of an antagonistic anti-Neutrokine-alpha
antibody in the treatment of a subgroup of lupus patients. Thus, the term "immunomodulatory
agent" is specifically intended to cover pharmaceutical compounds or molecules that can act as
an antagonist of Neutrokine-alpha. Antagonists of Neutrokine-alpha include, but are not limited
to, compositions comprising an anti-Neutrokine-alpha antibody or antigen-binding fragments
thereof, Neutrokine-alpha receptor proteins or fragments or variants thereof, an antibody that

binds a Neutrokine-alpha receptor or antigen binding fragment thereof and

| Text continues on page 8.]
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Neutrokine-alpha binding peptide or polypeptides. Neutrokine-alpha receptors include, e.g., transmembrane
activator and CAML interactor (TACI, GenBank accession number AAC51790), BAFF-R (GenBank
Accession Number NP_443177) and B-cell maturation antigen (BCMA, GenBank accession number
NP_001183). Particularly useful forms of the Neutrokine-alpha receptors include soluble forms of the
extracellular domains. Neutrokine-alpha-receptors or fragments or variants thereof and Neutrokine-alpha
binding polypeptides may be used as fusion proteins, e.g., Fc or human serum albumin (HSA) fusion
proteins. Additional antagonists of Neutrokine-alpha include small molecule antagonists of Neutrokine-
alpha, Neutrokine-alpha peptide mimetics, Neutrokine-alpha and/or APRIL polypeptide variants (e.g.,
dominant negative forms of Neutrokine-alpha and or APRIL). Such Neutrokine-alpha and/or APRIL
polypeptide variants may antagonize Neutrokine-alpha function, for example, by interfering with
Neutrokine-alpha and/or APRIL homo- or hetero-multimerization. Alternatively, Neutrokine-alpha and/or
APRIL polypeptide variants will prevent polypeptides comprising them from binding to and/or signaling
through Neutrokine-alpha-receptors such as TACI, BCMA and BAFF-R. Additional antagonists of
Neutrokine-alpha include small molecule antagonists of Neutrokine-alpha, Neutrokine-alpha peptide
mimetics, antisense RNAs and short interfering RNAs (siRNAs) that target Neutrokine-alpha, antisense
RNAs and short interfering RNAs (siRNAs) that target APRIL, antisense RNAs and short interfering RNAs
(siRNAs) that target receptors for Neutrokine-alpha and/or receptors for APRIL. Antagonists of Neutrokine-
alpha are described in more detail below.

[0028] It is believed that the anti-Neutrokine-alpha antibody works by reducing B cell numbers and/or
B cell activity, such as immunoglobulin secretion. Thus, the term “immunomodulatory agent” is also
specifically intended to cover B cell modulatory agents and in particular pharmaceutical molecules and
compounds that directly or indirectly inhibit or reduce B cell activity (e.g., B cell proliferation,
differentiation, survival or immunoglobulin secretion) and or B cell numbér. In a specific embodiment, a
B cell modulatory agent that can be used in conjunction with the methods of the present invention is an
agent that reduces the activity or number of total B cells, activated B cells, naive B cells, memory B cells,
plasma B cells, and plasmacytoid B cells, CD19+ B cells and/or CD20+ B cells.

[0029] The immune system is a complex network of interacting cells and cytokines. For example,
antigen presenting cells (APCs, such as macrophages and dendritic cells) and T cells, specifically CD4+ T
helper (Th) cells, play a role in activating B cells to proliferate and secrete antibodies (including
autoantibodies in certain disease settings). Thus, it is possible to inhibit B cell activity by reducing or
inhibiting APC or ‘Th cell numbers or activity. Likewise, it is known that there are different types of
immune response such as Thl and Th2 responses. Immunomodulatory agents that may be used in the
methods of the invention may promote one type of immune response over another and thereby have
beneficial effects in the treatment of patients with autoantibody positive disease. Accordingly, in its
broadest sense, the term “immunomodulatory agent” is specifically intended to cover pharamceutical
molecules or compounds that stimulate or inhibit the activity or quantity of one or more cells, cell surface
molecules (e.g., cell surface signaling molecules) and/or cytokines of the immune system, inlcuding cells,

cell surface molecules (e.g., cell surface signaling molecules) and cytokines that are part of the innate and/or
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adaptive immune system. Cells of the immune system include, but are not limited to B cells, T cells,
dendritic cells, monocytes, macrophages, neutrophils, eosinophils, basophils, mast cells, and natural killer
(NK) cells. Cell surface molecues on the surface of cells of the immune system that may be stimulated or
inhibited by an immunomodulatory agent include, but are not limited to the CD antigens such as CD20.
Cytokines important in the immune system include, but are not limited to, members of the TNF ligand

superfamily, including but not limited to Neutrokine-alpha, APRIL and CD40L.

Detailed Description

[0030] In a phase II clinical trial in systemic lupus erythematosus patients, applicants found that
treatment of lupus patients with an antibody that neutralizes Neutrokine-alpha protein, given as an IV
infusion on days 0, 14, 28 and then every four weeks until week 52, significantly ameliorated symptoms
associated with lupus in patients having an ANA titer of 1:80 or greater, and/or greater than or equal to 30
IU/mL of anti-dsDNA antibodies in his/her blood plasma or serum (see Example 1). ‘

[0031] Accordingly, a specific embodiment of the present invention provides a method of treating a
patient with systemic lupus erythematosus that has an ANA: titer of > 1:80 and/or greater than‘ or equal to 30
TU/mL of .anti-dsDNA antibodies in. his/her blood plasma or serum with an antibody antagonist of
Neutrokine-alpha. One of skill in the art would readily understand however, that antibody molecules are but
one of a variety of molecules that can act as antagonists of Neutrokine-alpha. Thus, another specific
embodiment of the present invention provides a method of treating a patient with systemic lupus
erythematosus that has an ANA titer of > 1:80 and/or greater than or equal to 30 IU/mL of anti-dsSDNA
antibodies in his/her blood plasma or serum with an antagonist of Neutrokine-alpha.

[0032] Antagonists of Neutrokine-alpha include, but are not limited to, compositions comprising an
anti-Neutrokine-alpha antibody or antigen-binding fragments thereof, Neutrokine-alpha receptor proteins or
fragments or variants thereof, an antibody that binds a Neutrokine-alpha receptor or antigen binding
fragment thereof, or Neutrokine-alpha binding peptide or polypeptides. Neutrokine-alpha receptors include,
e.g., transmembrane activator and CAML interactor (TACI, GenBank accession number AAC51790),
BAFF-R (GenBank Accession Number NP_443177) and B-cell maturation antigen (BCMA, GenBank
accession number NP_001183. Particularly useful forms of the Neutrokine-alpha receptors include soluble
forms of the extracellular domains capable of binding Neutrokine-alpha. ~Neutrokine-alpha-receptors or
fragments or variants thereof and Neutrokine-alpha binding polypeptides may be used as fusion proteins,
e.g., Fc or human serum albumin (HSA) fusion proteins. In a specific embodiment a Neutrokine-alpha
antagonist is a TACI-Fc protein. One example of a TACI-Fc protein is amino acids 1-154 of SEQ ID NO:6
fused to the Fc region of an IgG1 immunoglobulin molecule. In a specific embodiment a Neutrokine-alpha
antagonist is a BAFF-R-Fc protein. One example of a BAFF-R-Fc protein is amino acids 1-70 of SEQ ID
NO:10 fused to the Fc region of an IgG1 immunoglobulin molecule. Optionally, amino acid 20 (valine) in
BAFF-R is substituted with aspargine and amino acid 27 (leucine) in BAFF-R is substituted with proline.
SEQ ID NO:26 shows amino acids 1-70 of BAFF-R with these two amino acid changes.
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[0033] Additional antagonists of Neutrokine-alpha include small molecule antagonists of Neutrokine-
alpha, Neutrokine-alpha peptide mimetics, Neutrokine-alpha and/or APRIL polypeptide variants (e.g.,
dominant negative forms of Neutrokine-alpha and or APRIL). Such Neutrokine-alpha and/or APRIL
polypeptide variants may antagonize Neutrokine-alpha function, for example, by interfering with
Neutrokine-alpha and/or APRIL homo- or hetero-multimerization. In a specific embodiment a Neutrokine-
alpha antagonist is Neutrokine-alpha protein fragment or variant that functiona as a dominant negative.
Alternatively, Neutrokine-alpha and/or APRIL polypeptide variants will prevent polypeptides comprising
them from binding to and/or signaling through Neutrokine-alpha—receptors such as TACI, BCMA and
BAFF-R. Additional antagonists of Neutrokine-alpha include small molecule antagonists of Neutrokine-
alpha, Neutrokine-alpha peptide mimetics, antisense RNAs and short interfering RNAs (siRNAs) that target
Neutrokine-alpha, antisense RNAs and short interfering RNAs (siRNAs) that target APRIL, antisense RNAs
and short interfering RNAs (siRNAs) that target receptors for Neutrokine-alpha and/or receptors for APRIL.
Antagonists of Neutrokine-alpha are described in more detail below.

[0034] Similarly, one of skill in the art would appreciate that other immunomodulatory agents,
including in particular, molecules that can modulate B cell activities or numbers, may be useful in the
present Jinvention. In specific embodiments, a B cell modulatory agent that can be used in conjﬁnction with
the methods of the present invention is an agent that directly.or indirectly inhibits or reduces B_cell activity
(e.g., B cell proliferation, differentiation, survival or immunoglobulin secretion) and or B cell number. In
another embodiment, B cell modulatory agents that can be used in conjunction with the methods of the
present invention are agents that reduce the activity or number of total B cells, activated B cells, naive B
cells, memory B cells, plasma B cells, and plasmacytoid B cells, CD19+ B cells and/or CD20+ B cells.
Immunodulatory and B cell modulatory molecules that may be used in the present invention are known to
those of skill in the art and are described in more detail below.

[0035] In another embodiment, the invention provides a method of treating a patient that falls within
the subset of systemic lupus erythematosus patients that have “active” systemic lupus erythematosus (SLE
or “lupus”) disease comprising administering a therapeutically effective amount of an antibody antagonist of
Neutrokine-alpha. In specific embodiments, the invention provides a method of treating a patient that has
previously been diagnosed with lupus and has active lupus, comprising administering a therapeutically
effective amount of an antibody antagonist of Neutrokine-alpha. The invention provides a method of
treating a patient that falls within the subset of systemic lupus erythematosus patients that have active
systemic lupus erythematosus (SLE or “lupus”) disease comprising making a determination the patient has
“active lupus” prior to administering a therapeutically effective amount of an antibody antagonist of
Neutrokine-alpha. In specific embodiments, the invention provides a method of treating a patient that has
previously been diagnosed with lupus and has active lupus, comprising making a determination the patient
was previously diagnosed with lupus and has active lupus prior to administering a therapeutically effective
amount of an antibody antagonist of Neutrokine-alpha.

[0036] In another embodiment, the invention provides a method of treating a patient that falls within

the subset of systemic lupus erythematosus patients that have “active” systemic lupus erythematosus (SLE
up
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or “lupus”) disease comprising administering a therapeutically effective amount of an antagonist of
Neutrokine-alpha or other immunomodulatory agent known in the art and/or described herein. In specific
embodiments, the invention provides a method of treating a patient that has previously been diagnosed with
lupus and has active lupus, comprising administering a therapeutically effective amount of an antagonist of
Neutrokine-alpha or other immunomodulatory agent known in the art and/or described herein. The
invention provides a method of treating a patient that falls within the subset of systemic lupus erythematosus
patients that have active systemic lupus erythematosus disease comprising making a determination the
patient has “active lupus” prior to administering a therapeutically effective amount of an antagonist of
Neutrokine-alpha or other immunomodulatory agent known in the art and/or described herein. In specific
embodiments, the invention provides a method of treating a patient that has previously been diagnosed with
lupus and has active lupus, comprising making a determination the patient was previously diagnosed with
lupus and has active lupus prior to administering a therapeutically effective amount of an antagonist of
Neutrokine-alpha or other immunomodulatory agent known in the art and/or described herein.
[0037] In specific embodiments, a patient with active lupus is defined as a patient having a clinical
diagnosis of SLE according to the American College of Rheumatology (ACR) criteria (See, for example,
Tan et al., Arthritis Rheum. 25:1271-7, (1982); and Hochberg et al., Arthritis Rheum. 40:1725, (1997),
.which are hereby incorporated by reference in their entirety)..
[0038] In specific embodiments, a patient with active lupus is defined as a patient having a SELENA
SLEDALI score > 4. SELENA SLEDAI stands for Systemic Lupus Erythematosus Disease Activity Index, as
modified by the Safety of Estrogen in Lupus Erythematosus National Assessment trial. SELENA SLEDAI
scores are routinely determined by clinicians/physicians using techniques and methodologies known in the
art, see, for example, Bombardier, et al., Arthritis Rheum. Jun;35(6):630-40, 1992; and Strand, et al., J
Rheumatol. Feb;26(2):490-7, 1999, which are hereby incorporated by reference in their entirety. Briefly, a
SELENA SLEDALI score is determined by considering SLE disease activity in 24 categories spread across 9
organ systems. Disease in some organ systems scores is weighted more heavily than disease in other organ
systems. In particular, central nervous system and vascular SLE disease activity measures, if present, are
- assigned 8 points, renal and musculoskeletal SLE disease activity measures, if present, are assigned 4 points,
serosal, dermal and immunologic SLE disease activity measures, if present, are assigned 2 points, and
constitutional and hematologic SLE disease activity measures, if present, are assigned 1 point. The
maximum theoretical SELENA SLEDALI score is 105, but in practice, few patients have scores greater than
45.
[0039] In the standard SELENA SLEDALI scoring system, 4 points are assigned if a subject has a new<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>