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BRIEF SUMMARY OETHE-BNVENTION
[0022) The present disclosure invention provides methods of treating progressive muitiple sclerosis int &
patient comprising administering to the patient an effective amount of an anti-CD20 antibody,
wherein treatment 15 based upon the patient having one or more characteristics selected from the
group consisting of (a) an age less than about 55 years, (b) one or more gadolinium staining
lesions, {c) at Jeast about a one point increase in Expanded Disability Status Scale (EDSS) over

two years prior to starting treatment, and (d) a Multiple Sclerosis Severity Score (MSSS) greater

than about 3 points.

10022a] In one aspect, there is provided the use of a composition comprising an anti~-CD20 antibody for the

manufacture of a medicament for treating progressive multiple sclerosis in a patient, wherein treatment is

based upon the patient having an age less than about 55 years and one or more characteristics selected

from the group consisting oft (2) one or more gadolinium staining jesions and (b) an EDSS when starting

treatment is between about 3.0 and about 6.3.

10




[0023] In some embodiments, the progressive multiple sclerosis is primary progressive
multiple scierosis. In some embodiments, the progressive multiple sclerosis is secondary
progressive multiple sclerosis. In some embodiments, the progressive multiple sclerosis is
progressive relapsing multiple sclerosis. In some embodiments, the patient is not diagnosed with

relapsing remitting multiple sclerosis when star(ing treatment.

[0024] In some embodiments, the patient further has evidence of inflammation in a sample. In
some embodiments, the sample is a cerebrospinal fluid sample. In some embodiments, the
evidence of inflammation is indicated.by an elevated IeG index. In some embodiments, the

evidence of inflammation is indicated by IgG oligoclonal bands detected by soelectric focusing.

[0025] In some embodiments, the patient has had an EDSS of greater than about 5.0 for less
than about 15 years. In some embodiments, the patient has had an EDSS less than or equal to
about 5.0 for less than about 10 years. In some embodiments, the increase in EDSS over two
years prior to starting treatment is not attributable to relapse. In some embodiments, the increase
in EDSS is at least about a 1.5 point increase in EDSS over two years prior fo startiﬁg treatment.

In some embodiments, the at least about a 1.5 point increase in EDSS over two years prior to
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starting treatment is not attributable to relapse. In some embodiments, the patient further had two
or more relapses within two vears prior to starting treatment. In some embodiments, the EDSS

when starting treatment is between about 3.0 and about 6.5.
[6026] In some embodiments, the age of the patient is less than about 51.

[0027] In some embodiments, the treatment reduces the time to confirmed disease progression.
In some embodiments, the confirmed disease progression is an increase in EDSS that is sustained
for twelve weeks. In some embodiments, the confirmed disease progression is an increase in

EDSS that is sustained for twenty-four weeks.

[0028] In some embodiments, the effective amount of the anti-CD20 antibody is administered
to the patient to provide an initial anti-CD20 antibody exposure of between about 0.3 to about 4.0
grams followed by a second anti-CD20 antibody exposure of between about 0.3 to about 4.0
grams. In some embodiments, the initial anti-CD20 antibody exposure and/or the second anti-
CD?20 antibody exposure is between about 0.3 to about 1.5 grams. In some embodiments, the
second exposure not being provided until from about 16 to 60 weeks from the initial exposure. In
some embodiments, each of the anti-CD20 antibody exposures is provided to the patient as one or

two doses of anti-CD20 antibody.

[6029] In some embodiments, the anti-CD20 antibody comprises: a) a heavy chain variable
region comprising SEQ ID NO:10, SEQ ID NO:11, and SEQ ID NO:12, and b) a light chain
variable region comprising SEQ ID NO:4, SEQ ID NO:5, and SEQ ID NO:6. In some
embodiments, the anti-CD20 antibody is ocrelizimab. In some embodiments, the anti-CD20
antibody is rituximab. In some embodiments, the anti-CD20 antibody is ofatumumab. In some
embodiments, the anti-CD20 antibody 1s TRU-015 or SBL-087. In some embodiments, the anti-
CD20 antibody is GA101. In some embodiments, the anti-CD20 antibody is hA20.

[6030] The present disclosure invention provides methods of treating progressive multiple sclerosis in a
patient provided that the patient has been found to have one or more characteristics selected from

the group consisting of {a) an age less than about 53 years, (b) one or more gadoliniun staining
lesions, (c) at least about a one point increase in Expanded Disability Status Scale (EDSS) over

two years prior (o starting treatment, and (d) a Multiple Sclerosis Severity Score (MSSS) greater

than about 5 points, the treatment comprising administering to the patient an effective amount of

an anti-CD26G antibody.

[6031] In some embodiments, the progressive multiple sclerosis is primary progressive
multiple sclerosis. In some embodiments, the progressive multiple sclerosis is secondary

progressive multiple sclerosis. In some embodiments, the progressive multiple sclerosis is
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embodiments, the anti-CD20 antibody is TRU-015 or SBI-087. In some embodiments, the anti-
CD20 antibody 1s GA101. In some embodiments, the anti-CD20 antibody is hA20.

[0038] The present disclosure imvention provides methods of treating progressive multiple sclerosis,
comprising: (a) selecting a patient having progressive multiple sclerosis, wherein said patient has
one or more characteristics selected from the group consisting of (i) an age less than about 55
years, (i1) one or more gadolinium staining lesions, (1) at least about a one point increase in
Expanded Disability Status Scale (EDSS) over two years prior to starting treatment, and (iv) a
Multiple Sclerosis Severity Score (MSSS) greater than about 5 points; and (b) administering to

the patient thus seiected an effective amount of an anti-CID20 antibody.

[0039] In some embodimenis, the progressive multiple sclerosis is primary progressive
multiple sclerosis. In some embodiments, the progressive multiple sclerosis is secondary
progressive muitiple sclerosis. In some embodiments, the progressive multiple sclerosis is
progressive relapsing multiple sclerosis. In some embodiments, the patient is not diagnosed with

relapsing remitting multipie sclerosis when starting treatment.

[0040] In some embodiments, the patient further has evidence of inflammation in a sample. In
some embodiments, the sample is a cerebrospinal fluid sample. In some embodiments, the
evidence of inflammation is indicated by an clevated 1¢G index. In some embodiments, the

evidence of inflammation is indicated by IgG oligoclonal bands detected by isoelectric focusing.

[00641] In some embodiments, the patient has had an EDSS of greater than about 5.0 for less
than about 15 years. In some embodiments, the patient bas had an EDSS less than or equal to
about 5.0 for less than about 10 years. In some embodiments, the increase in EDSS over two
years prior to starfing treatment is not attributable to relapse. In some embodiments, the increase
in EDSS is at least about a 1.5 point increase in BDSS over two years prior (o starting treatment.
In some embodiments, the at least about a 1.5 point increase in EDSS over two years prior to
starting treatment is not attributable to relapse. In some embodiments, the patient further had two
or more relapses within two years prior to starting treatment. In some embodiments, the BEDSS

when starting treatment is between about 3.0 and about 6.5.
[6042] In some embodiments, the age of the patient is less than about 51.

[0043]  In some embodiments, the treatment reduces the time to confirmed disease progression.
In some embodiments, the confirmed disease progression is an increase in EDSS that is sustained
for twelve weeks. In some embodiments, the confirmed disease progression is an increase in

EDSS that is sustained for twenty-four weeks.
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[0044] In some embodiments, the effective amount of the anti-CD20 antibody is administered
to the patient to provide an initial anti-CD20 antibody exposure of between about 0.3 to about 40
grams followed by a second anti-CDZ0 antibody exposure of between about 0.3 to about 4.0
grams. In some embodiments, the initial anti-CD20 antibody exposure and/or the second anti-
CD20 antibody exposure is between about 0.3 to about 1.5 grams. In some embodiments, the
second exposure not being provided until from about 16 to 60 weeks from the Initial exposure. In
some embodiments, each of the anti-CD?20 antibody exposures is provided to the patient as one or

two doses of anti-CD20 antibody.

{0045] In some embodiments, the anti-CD20 antibody comprises: a) a heavy chain variable
region comprising SEQ ID NO:10, SEQ ID NO:11, and SEQ ID NO:12, and b) a light chain
variable region comprising SEQ ID NO:4, SEQ ID NO:5, and SEQ ID NO:6. In some
embodiments, the anti-CD20 antibody is ocrelizumab. In some embodiments, the anti-CD20
antibody is rituximab. In some embodimems, the anti-CD20 antibody is ofatumumab. In some
embodiments, the anti-CD20 antibody is TRU-015 or SBI-087. In some embodiments, the anti-
CD20 antibody is GA101. In some embodiments, the anti-CD20 antibody is hA20.

{Qi}45a] In one aspect, there is provided the use of one or more characteristics selected from the group,

consisting of (a) an age less than about 55 years; (b) one or more gadolinium staining lesions; and {¢] an

EDSS when starting treatment is between about 3.0 and about 6.5 for assessing whether a patient with

progressive multiple sclerosis will respond to freatment with an anti-CD20 antibody wherein one or more

of the characteristics in the patient indicates the patient will be responsive to the treatment.

[0046] The present disclosure invention also provides methods of assessing whether a patient with
progressive multiple sclerosis will respond fo treatment with an anti-CD20 antibody comprising
assessing one or more characteristics selected from the group consisting of (a) an age less than
about 55 years, {b) one or more gadolinium staining lesions, {c) at least about a one point increase
in Expanded Disability Status Scale (EDSS) over two years prior to starting treatment, and (d) a
Multiple Scierosis Severity Score (MSSS) greater than about 5 points, wherein one or more of the

characteristics in the patient indicates the patient will be responsive to the treatment.
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[0047]1 In some embodiments, the progressive multiple sclerosis is primary progressive
multiple sclerosis. In some embodiments, the progressive muliiple sclerosis is secondary
progressive multiple sclerosis. In some embodiments, the progressive multiple sclerosis is
progressive relapsing multipie sclerosis. In some embodiments, the patient is not diagnosed with

relapsing remitting multiple sclerosis when starting treatment.

[0048] In some embodiments, the patient further has evidence of inflammation in a sample. In
some embodiments, the sample is a cerebrospinal fluid sample. In some embodiments, the
evidence of inflammation is indicated by an elevated I2G index. In some embodiments, the

evidence of inflammation is indicated by 1gG oligoclonal bands deiected by isoelectric focusing,

[00649] In some embodiments, the patient has had an EDSS of greater than about 5.0 for less

than about 15 years. In some embodiments, the patient has had an EDSS less than or equal to
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about 5.0 for less than about 10 years. In some embodiments, the increase in EDSS over two
years prior Lo starting treatment is not attributable to relapse. In some embodiments, the increase
in EDSS is at least about a 1.5 point increase in EDSS over two vears prior to starting freatment.
In some embodiments, the at least about a 1.5 point increase in EDSS over two vears prior to
starting treatment is not attributable to relapse. In some embodiments, the patient further had two
or more relapses within two years prior to starting treatment. In some embodiments, the EDSS

when starting treatment is between about 3.0 and about 6.5.
[0050] In some embodiments, the age of the patient is less than about 51.
[0051] In some embodiments, the method further comprises advising a patient.

[0052] In some embodiments, the Emti—CDZO antibody comprises: a) a heavy chain variable
region comprising SEQ ID NO:10, SEQ ID NO:11, and SEQ ID NO:12, and b) a light chain
variable region comprising SEQ ID NOG:4, SEQ ID NO:5, and SEQ ID NO:6. In some
embodiments, the anti-CD20 antibody is ocrelizumab. In some embodiments, the anti-CD20
antibody is rituximab. In some embodiments, the anti-CD20 antibody is ofatumumab. In some
embodiments, the anti-CD2G antibody is TRU-015 or SBI-087. In some embodiments, the anti-
CD20 antibody is GA1G1. In some embodiments, the anti-CD?20 antibody 18 hA20.

[0652a] In one aspect, there is provided the| use of one or more characteristics selected from the group .

consisting of (a) an age less than about 55 vears: (b) one or more gadolinium staining lesions; and (c) an

EDSS when starting freatment is between _a_b_q';_zt 3.0 and about 6.5 for identifying a patient with

progressive multiple sclerosis likely to respond to anti-CD20 antibody treatment, wherein one or more of

the characteristics in the patient indicates the patient will be responsive to the treatment,
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[0053] The present disclosure iaveatien also provides methods of identifying a patient with progressive
muliiple sclerosis Iikely to respond to anti-CD20 antibody treatment comprising: () assessing

one or more characteristics selected from the group consisting of (i) an age less than about 55

years, (ii) one or more gadolinium staining lesions, (iii) at least about a one point increase in
Expanded Disability Status Scale (EDSS) over two years prior to starting treatment, and (iv) a
Multiple Sclerosis Severity Score (MSSS) greater than about 5 points; and (b) identifying the
patien{ having one or more characteristics selected from the gronp consisting of (i) an age less

than about 55 years, (i) one or more gadolinium staining lesions, (iii) at Jeast about a one point
increase in Expanded Disability Status Scale (EDSS) over two vears prior to starting the anti-

(D20 treatment, and (iv) a Multiple Sclerosis Severity Score (MSSS) greater than about 5 points.

[0054] In some embodiments, the progressive multiple sclerosis is primary progressive
muliiple sclerosis. In some embodiments, the progressive multiple sclerosis is secondary
progressive multiple sclerosis. In some embodiments, the progressive muitiple sclerosis is
progressive relapsing multiple sclerosis. In some embodiments, the patient is not diagnesed with

relapsing remitting meltipie sclerosis when starting treatment.

[6055]  In some embodiments, the patient further has evidence of inflammation in a sample. In

some embodiments, the sample is a cerebrospinal fluid sample. In some embodiments, the
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evidence of inflammation is indicated by an elevated IgG index. In some embodiments, the

evidence of inflammation is indicated by IgG oligoclonal bands detected by isoelectric focusing.

[0056] In some embodiments, the patient has had an EDSS of greater than about 5.0 for less
than about 15 years. In some embodiments, the patient has had an EDSS less than or equal to
about 5.0 for less than about 10} years. In some embodiments, the increase in EDSS over two
years prior (o starting treatment is not attributable to relapse. In some embodiments, the increase
in EDSS is at least about a 1.5 point increase in EDSS over two years prior o starting treatment.
In some embodiments, the at least about a 1.5 point increase in EDSS over two years prior to
starting treatment is not attributable to relapse. In some embodiments, the patient further had two
or more relapses within two years prior to starting treatment. In some embodiments, the EDSS

when starting treatment is between about 3.0 and about 6.5.
[0057] In some embodiments, the age of the patient is less than about 31,
[0058] In some embodiments, the method further comprises advising a patient.

[0059] In some embodiments, the anti-CID20 antibody comprises: a) a heavy chain vartable
region comprising SEQ ID NO:10, SEQ ID NO:11, and SEQ ID NO:12, and b) a light chain
variable region comprising SEQ ID NO:4, SEQ ID NO:5, and SEQ ID NO:6. In some
embodiments, the anti-CD20 antibody is ocrelizumab. In some embodiments, the anti-CD20
antibody is rituximab. In some embodiments, the anti-CD20 antibody is ofatumumab. In some
embodiments, the anti-CD20 antibody is TRU-015 or SBI-087. In some embodiments, the anti-
CD20 antibody is GA101. In some embodiments, the anti-CD20 antibedy is hA20.

[0666] The present disclosurg iavention further provides methods for marketing an anti-CD20 antibody or .
a pharmaceutically acceptable composition thereof for use in a progressive multiple sclerosis
patient subpopulation, the methods comprising informing a target audience about the use of the
anti-CD20 antibody for treating the patient subpopulation characterized by the patients of such
subpopulation having one or more characteristics selected from the group consisting of (a) an age
less than about 55 years, (b) one or more gadolinium staining lesions, (c) at least about a one
point increase in Fxpanded Disability Status Scale (EDSS) over two years prior to starting

treatment, and (d) a Multiple Sclerosis Severity Score (MSSS) greater than about 5 points.

[0061] In some embodiments, the progressive multiple sclerosis is primary progressive
muliiple sclerosis. In some embodiments, the progressive multiple sclerosis is secondary
progressive multiple sclerosis. In some embodiments, the progressive muitiple sclerosis is
progressive relapsing multiple sclerosis. In some embodiments, the patient subpopulation 1s not

diagnosed with relapsing remitting multiple sclerosis when starting treatment.
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[0062] Insome embodiments, the patient subpopulation further has evidence of inflammation
in a sample. In some embodiments, the sample s a cerebrospinal fluid sample. In some
embodiments, the evidence of inflammation is indicated by an elevated 1gG index. In some
embodiments, the evidence of inflammmation is indicated by IgG oligoclonal bands detected by

isoelectric focusing.

[0063] In some embodiments, the patient subpopulation had an EDSS of greater than about 5.0
for less than about 15 years. In some embediments, the patient subpopulation had an EPSS less
than or equal to about 5.0 for Jess than about 10 years. In some embodiments, the increase in
EDSS over two years prior to starting freatment is not attributable to relapse. In some
embodiments, the increase in EDSS is at least about a 1.5 point increase in EDSS over two years
prior to starting treatment. In some embodiments, the at least about a 1.5 point increase in EDSS
over two years prior to starting treatiment is not attributable Lo relapse. In some embodiments, the
patient subpopulation further had two or more relapses within two years prior to starting
treatment. In some embodiments, the EDSS when starting treatment is between about 3.0 and
about 6.5.

[0064] In some embodiments, the age of the patient subpopulation is less than about 51.

[6065] In some embodiments, the anti-CID20 antibody comprises: a) a heavy chain variable
region comprising SEQ ID NO:10, SEQ ID NO:11, and SEQ ID NO:12, and b} a light chain
variable region comprising SEQ ID NO:4, SEQ ID NO:3, and SEQ ID NO:6, In some
embodiments, the anti-CD20 antibody is ocrelizumab. In some embodiments, the anti-CD20
antibody is rituximab. In some embodiments, the anti-CD20 antibody is ofatumumab. In some
embodiments, the anti-CD20 antibody is TRU-015 or SBI-087. In some embodiments, the anti-
CD20 antibody is GA101. In some embodiments, the anti-CD20 antibody is hA20.

[(}.066] The present disclosure imventien provides articles of manufacture comprising, packaged together
a pharmaceutical compeosition comprising an anti-CD20 antibody and a pharmaceutically

acceptable carrier and a label denoting (i.e., indicating) that the anti-CD20 antibody or
pharmaceutical composition is indicated for treating patients with multiple sclerosis having one

or more characteristics selected from the group consisting of (2) an age less than about 55 years,

(b) one or more gadolinium staining lesions, {¢) at least about a one point increase in Expanded
Disability Status Scale (EDSS) over two years prior to starting the treatment, and (d) a Multiple

Sclerasis Severity Score (MSSS) greater than about 5 points.

(00671 In some embodiments, the progressive multiple sclerosis is primary progressive

multiple sclerosis. In some embodiments, the progressive multiple sclerosis is secondary
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variable region comprising SEQ ID NO:4, SEQ 1ID NO:5, and SEQ [D NO:6. In some
embodiments, the anti-CD20 antibody is ocrelizammab. In some embodiments, the anti-CD20
antibody is rituximab. In some embodiments, the anti-CD20 antibody is ofatumumab. In some
embodiments, the anti-CD20 antibody is TRU-01 5 or SBI-087. In some embodiments, the anti-
CD20 antibody is GA101. In some embodiments, the anti-CD20 antibody is hA20.

[G{}74} The present disclosure invention also provides methods for predicting whether a subject with
progressive multiple sclerosis will respond to a treatment with a drug used fo treat multiple
sclerosis, the methods comprising assessing one or more characteristics selected from the group
consisting of (a) an age less than about 55 years, (b} one or more gadolinium staining lesions, {¢)
at least about a one point increase in Expanded Disability Status Scale (EDSS) over two years
prior to starting treatment, and (d) a Multiple Sclerosis Severity Score (MSSS) greater than about
5 points, whereby the age, the gadoiinium staining lesions, the increase in EDDS over two years
prior to starting the treatment, the MSSS, or a combination thereof indicates that the subject will

respond to the treatment.

[6075] In some embodiments, the progressive multiple sclerosis is primary progressive
multiple sclerosis. In some embodiments, the progressive multiple sclerosis is secondary
progressive multiple sclerosis. In some embodiments, the progressive multiple sclerosis is
progressive relapsing multiple sclerosis. In some embodiments, the subject is not diagnosed with

relapsing remitting multiple sclerosis when starting treatment.

00761 In some embodiments, the subject further has had evidence of inflammation in a
sample. In some embodiments, the sample is a cerebrospinal fluid sample. In some embodiments,
the evidence of inflammation is indicated by an elevated IgG index. In some embodiments, the

evidence of inflammation is indicated by 1gG oligoclonal bands detected by isoelectric Tocusing.

[6077] In some embodiments, the subject has had an EDSS of greater than about 5.0 for less
than about 15 years. In some embodiments, the subject had an EDSS less than or equal to about
5.0 for less than about 10 years. In some embodiments, the increase in EDSS over two years prior
to stariing treatment is not attributable to relapse. In some embodiments, the increase in EDSS 18
at Jeast about a 1.5 point increase in EDSS over two years prior (o starting treatment. In some
embodiments, the at least about a 1.5 point increase in EDSS over two years prior to starting
treatment is not attributable to relapse. In some embodiments, the subject further had twe or more
relapses within two years prior to starting treatment. In some embodiments, the EDSS when

starting treatment is between about 3.0 and about 6.5.

[0078] In some embodiments, the age of the subject is less than about 51.
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[0079] In some embodiments of any of the methods or articles of manufacture described
herein, the patients have one or more characteristics selected from the group consisting of (a) an
age less than about 55 years, (b) one or more gadolinium staining lesions, and (c) at least about a
one point increase in Expanded Disability Status Scale (EDSS) over two years prior to starting

reatment.

[0080] The mventton-disclogure further provides methods of treating multiple sclerosis in a patient
comprising administering an ﬁffectivg amount of ocrelizumab to the patient to provide an initial
ocrelizumab exposure of between about 0.3 to about 0.6 grams followed by a second ocrelizumab
exposure of between about (.3 to about 0.6 grams, the second exposﬁre not being provided vntil
from about 16 to 60 weeks from the initial exposure, and each of the ocrelizumab exposures is

provided to the patient as one or two doses of ocrelizumab.

[0080a] In one aspect, there 1s provided the use of a composition comprising ocrelizumab for the manufacture

of a medicament for treating muitiple sclerosis in a patient, wherein an effective amount of ocrelizumab is

10 be administerad to the patient to provide an initial ocrelizumab exposure of between about 0.3 to about

(1.6 grams followed by a second ocrelizumab exposure of between about 0.3 to about 0.6 grams, the

second exposure not being provided unti! from about 16 to 60 weeks from the initial exposure, and each

of the ocrelizamab exposures is to be provided to the patient as one or two doses of ocrelizumab,

[0081] In some embodiments, the initial ocrelizumab exposure is about 0.6 grams. In some
embodiments, the second ocrelizumab exposure is about (.6 grams. [n some embodiments, the
second exposure is administered from about 24 weeks from the initial exposure. In some
embodiments, one or more of the ocrelizumab exposures are provided to the patient as one dose
of ocrelizumab. In some embodiments, one or more of the ocrelizumab exposures are provided to
the patient as two doses of ocrelizamab. In some embodiments, the initial ocrelizemab exposure
comprises a first dose and a second dose of ocrelizumab, wherein the first dose and second dose
of ocrelizamab is about 0.3 grams. In some embodiments, the second ocrelizomab exposure
comprises a singiek dose of ocrelizumab, wherein the single dose of ocrelizumab is 0.6 grams. In
some embodiments, the methods further comprising providing a third ocrelizumab exposure. In
some embodiments, the methods further comprising providing a fourth ocrelizumab exposure. In
sbme embodiments, the methods further comprising providing a fifth ocrelizumab exposure. In
some ernbodiments of any of the methods, the methods further comprising providing between

about one to about three subsequent ocrelizumab exposures.



[0082] ‘Fhe-invention-also-provides-artieles-of manvfactrecomprisingln one aspect. there is provided an

article of manufaciure comprising: (a) a container comprising ocrelizumab; and (b} a package insert with

instructions for treating multipie scierosis in a patient, wherein the instructions densie indicate that an
amount of ocrelizumab is to be administered to the patient that is effective to provide an initial
ocrelizumab exposure of between about 0.3 to about 0.6 grams followed by a second ocrelizumab
exposure of between about 0.3 to about 0.6 grams, the second exposure not being administered until from
about 16 to 60 weeks from the initial exposure, and each of the ocrelizumab exposures is provided to the

patient as one ar two doses of ocrelizamab.
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CLAIMS

1. Use of a composition comprising an anti-CD20 antibody for the manufacture of a
medicament for treating progressive multiple sclerosis in a patient, wherein treatment is based
upon the patient having an age less than about 55 years and one or more characteristics selected
from the group consisting of: (a) one or more gadolinium staining lesions and (b) an EDSS when

starting treatment is between about 3.0 and about 6.5.

2. The use of claim 1, wherein the treatment is further based on the patient having evidence

of inflammation in a sample.

3. The use of claim 2, wherein the sample is a cerebrospinal fluid sample.

4. The use of claim 3, wherein evidence of inflammation is indicated by an elevated IgG
mdex.

5. The use of claim 3, wherein evidence of inflammation is indicated by IgG oligoclonal

bands detected by isoelectric focusing.
6. The use of any one of claims 1-5, wherein treatment is further based upon the patient
having an EDSS of greater than or equal to 5.0 for less than about 15 years or an EDSS of less

than or equal to 5.0 for less than about 10 years.

7. The use of claim 6, wherein the patient has had an EDSS of greater than or equal to 5.0

for less than about 15 years.

8. The use of claim 6, wherein the patient has had an EDSS of less than or equal to 5.0 for

less than about 10 years.

105



9. The use of any one of claims 1-8, wherein treatment is further based upon the patient
having a Functional Systems Score of 2.0 or more for the pyramidal system or gait that is due o

lower extremity findings.

10. The use of any one of claims 1-9, wherein the progressive multiple sclerosis is primary

progressive multiple sclerosis.

11. The use of any one of claims 1-9, wherein the progressive multiple sclerosis is secondary

progressive multiple sclerosis.

12.  The use of any one of claims 1-9, wherein the progressive multiple sclerosis 1s

progressive relapsing multiple sclerosis.

13.  The use of any one of claims 1-9, wherein the patient is not diagnosed with relapsing

remitting multiple sclerosis when starting treatment.

14. The use of any one of claims 1-9, wherein the increase in EDSS over two years prior to

starting treatment is not attributable to relapse.

15. The use of any one of claims 1-9, wherein the increase in EDSS is at least abouta 1.5

point increase in EDSS over two years prior to starting treatment.

16. The use of claim 15, wherein the increase in EDSS over two years prior to starting

treatment is not attributable to relapse.
17. The use of any one of claims 1-9, wherein the age of the patient is less than about 51.

18. The use of any one of claims 1-9, wherein the patient further had two or more relapses

within two years prior to starting treatment.
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19.  The use of any one of claims 1-9, wherein the treatment reduces the time to confirmed

disease progression.

20.  The use of claim 19, wherein confirmed disease progression is an increase in EDSS that

is sustained for twelve weeks.

21.  The use of claim 19, wherein confirmed disease progression 1s an increase in EDSS that

is sustained for twenty-four weeks.

22.  The use of any one of claims 1-21, wherein the anti-CD20 antibody comprises: a) a heavy
chain variable region comprising three CDR regions comprising SEQ ID NO: 10, SEQ ID NO:
11, and SEQ ID NO: 12, and b) a light chain variable region comprising three CDR regions
comprising SEQ ID NO:4, SEQ ID NO:5, and SEQ ID NO:6.

23.  The use of any one of claims 1-21, wherein the anti-CD20 antibody is ocrelizamab.

24. The use of any one of claim 1-21, wherein the effective amount of the anti-CD20
antibody is 1o be administered to the patient to provide an initial anti-CD20 antibody exposure of
between about 0.3 to about 4.0 grams followed by a second anti-CD20 antibody exposure of

between about 0.3 to about 4.0 grams.

25, The use of claim 24, wherein the initial anti-CD20 antibody exposure and/or the second

anti-CD20 antibody exposure is between about 0.3 to about 1.5 grams.

26.  The use of claim 25, wherein the second exposure not being provided until from about 16

to 60 weeks from the initial exposure.

27.  The use of claim 26, wherein each of the anti-CD20 antibody exposures 1s to be provided

to the patient as one or two doses of anti-CD20 antibody.
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28.  Use of one or more characteristics selected from the group consisting of (a) an age less
than about 55 years; (b) one or more gadolinium staining lesions; and (¢} an EDSS when starting
treatment is between about 3.0 and about 6.5 for assessing whether a patient with progressive
multiple sclerosis will respond to treatment with an anti-CD20 antibody wherein one or more of

the characteristics in the patient indicates the patient will be responsive to the treatment.

29, Use of one or more characteristics selected from the group consisting of (a) an age less
than about 55 years; (b) one or more gadolinium staining lesions; and (¢) an EDSS when starting
treatment is between about 3.0 and about 6.5 for identifying a patient with progressive multiple
sclerosis likely to respond to anti-CD20 antibody treatment, wherein one or more of the

characteristics in the patient indicates the patient will be responsive to the treatment.

30.  Use of a composition comprising ocrelizumab for the manufacture of a medicament for
treéting multiple sclerosis in a patient, wherein an effective amount of ocrelizumab 1s to be
administered to the patient to provide an initial ocrelizumab exposure of between about 0.3 to
about 0.6 grams followed by a second ocrelizumab exposure of between about 0.3 to about 0.6
grams, the second exposure not being provided until from about 16 to 60 weeks from the initial
exposure, and each of the ocrelizumab exposures is to be provided to the patient as one or two

doses of ocrelizumab.
31.  The use of claim 30, wherein the initial ocrelizumab exposure comprises a first dose and
a second dose of ocrelizamab, wherein the first dose and second dose of ocrelizamab is about 0.3

grams.

32.  The use of claim 31, wherein the second ocrelizumab exposure comprises a single dose

of ocrelizamab, wherein the single dose of ocrelizumab is 0.6 grams.

33. The use of claim 32, wherein the second ocrelizumab exposure is to be provided

approximately 24 weeks after the initial ocrelizumab exposure.
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34.  The use of claim 33, wherein a third ocrelizumab exposure is to be further provided.

35. The use of claim 34, wherein a fourth ocrelizumab exposure is to be further provided.

36. The use of claim 35, wherein a fifth ocrelizumab exposure is to be further provided.

37. The use of claim 33, wherein between about one to about three subsequent ocrelizumab

exposures are to be further provided.

38.  An article of manufacture comprising:

{a) a container comprising ocrelizumab; and

(b) a package insert with instructions for treating multiple sclerosis in a patient, wherein
the instructions indicate that an amount of ocrelizumab is to be administered to the patient that is
effective to provide an initial ocrelizumab exposure of between about 0.3 to about 0.6 grams
followed by a second ocrelizumab exposure of between about 0.3 to about 0.6 grams, the second
exposure not being administered until from about 16 to 60 weeks from the initial exposure, and

each of the ocrelizumab exposures is provided to the patient as one or two doses of ocrelizumab.
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What is claimed is:

L. A method of treating progressive multiple sclerosis in a patient comprising administering” .
to the patient an effective amount of an anti-CD20 antibody, wheretn treatment is based upon the
patient having one or more characteristics selected from the group consisting of (a) an age fess
than about 55 years, (b) one or more gadolinium staining lesions, (c) at least about 2 ongpeoint
increase in Expanded Disability Status Scale (EDSS) over two years prior to starting {reatment,
and (d) a Multiple Sclerosis Severity Score (MSSS) greater than about 5 points.

2. The method of claim 1, wherein the progressive multiple sclerosis is pfimary progressive

multiple sclerosis.

3. The method of claim i, wherein the progressive multiple sclero$is is secondary

progressive multiple sclerosis.

4, The method of claim 1, wherein the progfessiva multiple’ sclerosis is progressive
relapsing multiple sclerosis. /
5. The method of claim 1, wherein the patient is not/éiagnosed with relapsing remitting

muitiple sclerosis when stariing treatment.

6. The method of claim I, wherein the patiend further has evidence of inflammation in a
sample.
7. The method of claim 6, wherein the'sample is a cerebrospinal fluid 'sample.

8. The method of claim 7, wherein{\fidence of inflammation is indicated by an elevated IgG

index.

G. The method of claim 7, wherein evidence of inflammation is indicated by IgG oligoclonal
bands deteeted by isoelectric focusing.
16.  The method of claim 1, wherein the patient has had an EDSS of greater than about 5.0 for

less than about 15 years$.

il.  The method of claim 1, wherein the patient has had an EDSS less than or equal to about

5.0 for less thap/about 10 years.

12. Th

is pot atiributable to relapse.

tethod of claim 1, wherein the increase in EDSS over two years prior to starting
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~———13———The-method of claim 1, wherein-the-inerease-ir EBSS-is-at least-about-a-1-5-point-inerease———

in EDSS over two years prior to starting treatment.

"14.  The method of claim 13, wherein the increase in EDSS over two years prior to starting

treatment is not attributable to relapse. /

15. The method of claim 1, wherein the age of the patient is less than about 51.

16.  The method of ciaim 1, wherein the patient further had two or more relapses within two

years prior to starting treatment.

17 The method of claim 1, wherein the EDSS when starting treatment is between about 3.0

¥
s

and about 6.5. /7
/f
I8. The method of claim 1, wherein the treatment reduces the time to confinmed disease
progression. ‘ f,ff
/if
19. The method of claim 18, wherein confirmed disease progression is an increase in EDSS
that is sustained for twelve weeks. /,f’f
20. The method of claim 18, wherein confirmed disease p-i%gression 1s an ncrease in FDSS
that is sustained for twenty-four weeks. J;’/
/

21. The method of claim 1, wherein the anti-CDZQ»féntibody comprises: a} a heavy chain
variable region comprising three CDR regions comp’ﬁsing SEQ ID NO:10, SEQ ID NO:11, and
SEQ ID NO:12, and b} a light chain variable regi6; comprising three CDR regions comprising
SEQ ID NO:4, SEQ ID NO:5, and SEQ ID N/®/6

22.  The method of claim 1, wherein ihé/anti—CDZO antibody is ocrelizumab.,

4

23, The method of claim 1, whereift the anti-CD20 antibody is rituximab.

24. The method of claim 1, w}xé/rcin the anti-CD20 antibody is ofatumumab.

25. The methéd of claim}{/\;lherein the aﬁti—CDE{) antibody is TRU-015 or SBI-087.
26.  The method of claim 1, wherein the anti-CD20 antibody is GA101.

27. The method o;, laim 1, wherein the anti-CD20 antibody is hA20.

28.  The mcﬂao/d/éf claim 1, wherein the effective amount of the anti-CD20 antibody is
administered to the patient to provide an initial anti-CD20 antibody exposure of between about
0.3 to about % grams followed by a second anti-CD20 antibody exposure of between about 0.3
to about 4.76,:grams.
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25— TFhemethod-ofctaint 28, wherein-the-initialanti=CH20-antibody-exposure-andfor the————

second anti-CD20 antibody exposure is between about (.3 to about 1.5 grams.

30.  The method of claim 29, wherein the second exposure not being provided until from

about 16 to 60 weeks from the initial exposure.

31. The method of claym 30, wherein cach of the anti-CD20 antibody exposures is prévided

to the patient as one or two doses of anti-CD20 antibody.

32 A method of treating progressive multiple sclerosis in a patient provided thvat the patient
has been found to have one or more characteristics selected from the group congisting of () an
age less than about 35 years, (b} one or more gadolinium staining lesions, (¢} at least about a one
point increase in Expanded Disability Status Scale (EDSS) over two years prior to starting
treatment, and {d) a Muoltiple Sc}r_srosis Severity Score (MSSS) greate;f,t’{an about 5 points, the

I
treatment comprising administering to the patient an effective amoufit of an anti-CD20 antibody.

-
33. A method of treating progressive multiple sclerosis, cordprising:
7

4

(a) selecting a patient having progressive multiple sclcrosi%,f’{;fhc_rein said patient has one or more
characteristics selected from the group consisting of (i) arf (age less than about 55 years, (ii) one or
more gadolinium staining lesions, (iii) at least about g/gne point increase in Expanded Disability
Status Scale (EDSS) over two years prior to startir}gjtrea{rnent, and (iv) a Multiple Sclerosis

Severity Score {MSSS) greater than about 5 po%n{s; and

(b) administering to the patient thus selectegf’én effective amount of an anti-CD20 antibody.

A

34. A method of assessing whether g"ﬁaatient with progressive multiple sclerosis will respond
to treatment with an anti-CD20 antii},(ai“&’y COmprising assessing one or more characteristics
selected from the group consistingféf (a) an age less than about 53 years, (b) one or more
gadolinium staining lesions, (c)féft least about a one point increase in Expanded Disability Status
Scale (EDSS) over two yeaﬁs/fwrior to starting treatment, and (d) a Multiple Sclerosis Severity
Score (MSSS) greater thz;,rf about 5 points, wherein one or more of the characteristics in the

patient indicates the pafient will be responsive to the treatment.
/

35. A method of identifying a patient with progressive multiple sclerosis likely to respond to

anti-CD20 antifbody treatmnent comprising:
/s
{(a) assessing/ one or more characteristics selected from the group consisting of (i) an age less than

about 55 4ears, (ii) one or more gadolinium staining lesions, (iil) at least about a one point
incregée in Expanded Disability Status Scale {EDSS} over two years prior to starting treatment,

and’(iv) a Multiple Sclerosis Severity Score (MSSS) greater than about 5 points; and
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————fyidentifying-the-patient-having-one or more characteristics sefected frony the groupvonsistdng 7

of (i) an age less than abont 55 years, (1) one or more gadolinium staining lesions, (iii} at least

about a one point increase in Expanded Disability Status Scale (EDSS) over two years prior to
starting the anti-CD20 treatment, and (iv) a Multiple Sclerosis Severity Score (MSSS) great

than about 5 poinis.

36. A method for marketing an anti-CD20 antibody or a pharmaceutically acceptable
composition thereof for use in a progressive multiple sclerosis patient SprOpulati@éj the method
comprising informing a target audience about the use of the anti-CD20 antibody for treating the
patient subpopulation characterized by the patients of such subpopulation having ope or more
characteristics selected from the group consisting of (a) an age less than about 55 years, (b) one
or more gadolinium staining lesions, (c) at ieast about a one point increase in Expanded Disability
Status Scale (EDSS} over two years prior to starting treatment, and {d} a Multiple Sclerosis

Severity Score (MSSS) greater than about 5 points.

37. An article of manufacture comprising, packaged together, a pharmaceutical composition
comprising an anti-CD20 antibody and a pharmaceutically acceptable carrier and a abel denoting
that the anti-CD20 antibody or pharmaceutical composéon is indicated for treating patients with
multiple sclerosis having one or more chaxactcristicz{sc]scted from the group consisting of (a} an
age less than about 55 years, (b) one or more gadéinium staining lesions, (c} at least about a one
point increase in Expanded Disability Status Scale (EDSS) over two years prior to starting

treatment, and (d) a Multiple Sclerosis Severity Score (MSSS) greater than about 5 points.

38. A method for predicting whetbé subject with progressive multiple sclerosis will
respond to a treatment with a drug lgcd to treat multiple sclerosis, the method comprising
assessing one oI more characteri,sécs sefected from the group consisting of (a) an age less than
about 55 years, (b) one or mofe gadolinium staining lesions, {c¢) at least about a one point increase
m Eipanded.DisabiIity S}aés Scale (EDSS) over two years prior to starting treaiment, and (d) a
Multiple Sclerosis Sevefity Score (MSSS) greater than about 5 points, whereby the age, the
gadolinium staining/esions, the increase in EDDS over two years prior to starting the treatment,

or a combinatj?éereof indicates that the subject will respond to the treatment.

39. A method of treating multiple sclerosis in a patient comprising administering an effective
amount o%zelizumab to the patient tc provide an initial ocrelizumab exposure of between about
0.3 to about 0.6 grams followed by a second ocrelizurnab exposure of between about (.3 to about
0.6  grams, the second exposure not being provided until from abont 16 to 60 weeks from the
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——ipitiat-exposure-and-each-of the ocrelizumab-exposures is provided-to thepatient as o o twe ™

doses of ocrelizumab.

40. The method of claim 39, wherein the initial ocrelizamab exposure comprises a first

and a second dose of ocrelizumaly, wherein the first dose and second dose of ocre]izﬁmab/'s about
0.3 grams. /

41. The method of claim 40, wherein the second ocrelizamab éxposure compri_sgs a single

dose of ocrelizumab, wherein the single dose of ocrelizumab is 0.6 grams. /

42, The method of claim 41, wherein the second ocrelizumab exposure 8 provided
approximately 24 weeks after the initial ocrelizumab exposure. ' /,/ f

43. The method of claim 42, further comprising providing a thirq,féérelizumab exposure.
44, The method of claim 43, further comprising providing a f@urth ocrelizamab exposure.
45. The method of claim 44, further comprising pmvidin}g/gfﬂfth ocrelizumab exposure.

46. The method of claim 42, further comprising provici"ﬁ;g between about one to about three

s

subsequent ocrelizumab exposures.

47. An article of manufacture comprising: /

(a) a container comprising ocrelizumab; and

(b} a package insert with instructions for tr@é{éing multipie sclercsis in a patient, wherein the
instructions indicate that an amount of Q,cii:lizumab is administered to the patient that is effective
to provide an initial ocrelizumab cxpp&éxre of between about 0.3 to about 0.6 grams followed by a
second ocrelizumab exposure of b’__,ct""lween about (.3 to about 0.6 grams, the second exposure not
being administered until from gé)ut 16 to 60 weeks from the initial exposure, and each of the

ocrelizumab exposures is provided to the patient as one or two doses of ocrelizumab.
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