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(57) ABSTRACT

A method for mhibiting the action of TNF for treating neu-
rological conditions 1n a human by administering a TNF
antagonist for reducing damage to neuronal tissue or for
modulating the immune response aifecting neuronal tissue of
the human. The TNF antagonist administered is selected from
the group consisting of etanercept and infliximab. The TNF
antagonist 1s administered subcutaneously, intravenously,
intrathecally, or intramuscularly.

Methotrexate or Letlunomide may be administered concur-
rently with the TNF antagonist for demyelinating diseases
and certain other neurological disorders.
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METHODS OF INHIBITING THE ACTION OF
TNF FOR NEUROLOGICAL CONDITIONS BY
ADMINISTERING ETANERCEPT
INTRATHECALLY

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough indi-
cates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

RELATED APPLICATION

This is a [continuation-in-part of application Ser. No.
09/256,388, filed on Feb. 24, 1999, now abandoned.] Reissue
of U.S. Pat. No. 6,015,557, which matured from application
Ser. No. 09/275,070, filed Mar. 23, 1999, which is a continu-
ation-in-part of application Ser. No. 09/256,388, filed Feb.
24, 1999 (abandoned).

FIELD OF THE INVENTION

The present mmvention relates to tumor necrosis factor
(TINF) antagonists or TNF blockers for the treatment of neu-
rological disorders, trauma, injuries or compression; oOr
demyelinating neurological disorders, including multiple
sclerosis. More particularly, the TNF antagonists or TNF
blockers, with or without the concurrent administration of
methotrexate or Leflunomide, are used 1n a new treatment of
these disorders by mnhibiting the action of TNF 1n the cells of
the human body. The use of these TNF antagonists or TNF
blockers with methotrexate or Leflunomide results in the
amelioration of these neurological conditions.

BACKGROUND OF THE INVENTION

Neurological disorders due to demyelinating disease (e.g.
multiple sclerosis), immune disease, mflammation, trauma,
or compression, occur in different clinical forms depending
upon the anatomic site and the cause and natural history of the
physiological problem. Common to all of these disorders 1s
the fact that they can cause permanent neurological damage,
that damage can occur rapidly and be 1rreversible, and that
current treatment of these conditions 1s unsatisfactory, often
requiring surgery and/or the use of pharmacologic agents,
which are often not completely successtul.

These neurological conditions include acute spinal cord
trauma, spinal cord compression, spinal cord hematoma, cord
contusion (these cases are usually traumatic, such as motor-
cycle accidents or sports injuries); nerve compression, the
most common condition being a herniated disc causing sci-
atic nerve compression, neuropathy, and pain; but also includ-
ing cervical disc herniation, causing nerve compression in the

neck; carnal tunnel syndrome (non-RA); acute or chronic
spinal cord compression from cancer (this 1s usually due to
metastases to the spine, such as from prostate, breast or lung
cancer); autoimmune disease of the nervous system; and
demyelinating diseases, the most common condition being
multiple sclerosis.

Steroid drugs such as cortisone that are used to treat the
alorementioned neurological problems and conditions are
particularly hazardous because they are used either at high
dosage, with a corresponding increasing risk of side etlects,
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or because they are used chronically, also increasing their
adverse eflects. Lastly, steroids are only partially effective or
completely neffective.

There remains a need for a new pharmacologic treatment of
these aforementioned physiological problems of the nervous
system associated with autoimmune disease, demyelinating
diseases, trauma, 1njuries and compression with the pharma-
cological use of TNF antagonists or TNF blockers, which are
greatly beneficial for the large number of patients whom these
conditions affect. Two new drugs which are powertul TNF
blockers are etanercept and infliximab. Etanercept or inilix-
imab may be used for the immediate, short term and long term
(acute and chronic) blockade of TNF 1n order to minimize
neurologic damage mediated by TNF dependent processes
occurring in the atorementioned neurological disorders. The
use of these TNF antagonists or TNF blockers would result in
the amelioration of these physiological neurological prob-
lems. Concurrent administration of methotrexate or Lefluno-
mide with either etanercept or infliximab 1s the preferred
treatment for demyelinating diseases and certain other neu-
rological disorders.

DESCRIPTION OF THE PRIOR ART

Pharmacologic chemical substances, compounds and
agents which are used for the treatment of neurological dis-
orders, trauma, injuries and compression having various
organic structures and metabolic functions have been dis-
closed 1n the prior art. For example, U.S. Pat. Nos. 5,756,482
and 5,574,022 to ROBERTS et al disclose methods of attenu-
ating physical damage to the nervous system and to the spinal
cord after injury using steroid hormones or steroid precursors
such as pregnenolone, and pregnenolone sulfate 1n conjunc-
tion with a non-steroidal anti-inflammatory substance such as
indomethacin. These prior art patents do not teach the use of
a TNF antagonist or TNF blocker for the suppression and
inhibition of the action of TNF in the human body to treat
neurological disease, trauma, injury or compression, or
autoimmune neurologic disease as 1n the present invention.

U.S. Pat. No. 5,605,690 to JACOBS discloses a method for
treating TNF-dependent intflammatory diseases such as
arthritis by administering a TNF antagonist, such as soluble
human TNFR (a sequence of amino acids), to a human. This
prior art patent does not teach the use of a TNF antagonist or
TNF blocker for the suppression and inhibition of the action
of TNF 1n the human body to treat neurological disease,
trauma, 1njury or compression, or demyelinating neurologic
disease, as 1n the present invention.

U.S. Pat. No. 5,656,272 to LE et al discloses methods of
treating TNF-alpha-mediated Crohn’s disease using chimeric
ant1-TNF antibodies. This prior art patent does not teach the
use of a TNF antagonist or TNF blocker for the suppression
and 1inhibition of the action of TNF 1n the human body to treat
neurological trauma, 1njury or compression, or autoimmune
neurologic disease, as 1n the present invention.

U.S. Pat. No. 5,650,396 discloses a method of treating
multiple sclerosis (MS) by blocking and 1inhibiting the action
of TNF 1n apatient. This prior art patent does not teach the use
of the TNF antagonist as 1n the present invention.

None of the prior art patents disclose or teach the use of the
TNF antagonist or TNF blocker of the present invention with
the concurrent administration of methotrexate or Lefluno-
mide for suppression and inhibition of the action of TNF 1 a
human to treat neurological disease, trauma, 1njury or com-
pression, or demyelinating neurologic disease, in which the
TNF antagonist gives the patient a better opportunity to heal,




US RE45,976 E

3

slows disease progression, prevents neurological damage, or
otherwise improves the patient’s health.

Accordingly, i1t 1s an object of the present mvention to
provide a TNF antagonist, with or without the concurrent
administration of methotrexate or Leflunomide, for a new
pharmacologic treatment ol neurological disorders, trauma,
injuries and compression affecting the nervous system of the
human body, or demyelinating neurologic disease, such that
the use of these TNF antagonists will result 1n the ameliora-
tion of these neurological conditions.

Another object of the present invention 1s to provide a TNF
antagonist, with or without the concurrent administration of
methotrexate or Leflunomide, for providing suppression and
inhibition of the action of TNF 1n a human to treat neurologi-
cal injury, trauma or compression, or demyelinating neuro-
logic disease.

Another object of the present invention 1s to provide a TNF
antagonist, with or without the concurrent administration of
methotrexate or Leflunomide, that reduces inflammation to
the patient by inhibiting the action of TNF 1n the human body
for the immediate, short term (acute conditions) and long
term (chronic conditions), such that this reduction in intlam-
mation will produce clinical improvement 1n the patient and
will give the patient a better opportunity to heal, slows disease
progression, prevents neurological damage, or otherwise
improves the patient’s health.

Another object of the present invention 1s to provide a TNF
antagonist, with or without the concurrent administration of
methotrexate or Leflunomide, that can offer acute and chronic
treatment regimens for neurological conditions caused by
neurological trauma, compression, injury and/or disease,
such conditions including acute spinal cord mjury, hermated
nucleus pulposus (hermated disc), spinal cord compression
due to metastatic cancer, carpal tunnel syndrome, pituitary
adenoma, primary or metastatic brain tumors, chronic pain
syndromes due to metastatic tumor, increased intracranial
pressure, demyelinating diseases such as multiple sclerosis,
inflammatory CNS diseases, such as subacute sclerosing
panencephalitis, and other related neurological disorders and
diseases.

SUMMARY OF THE INVENTION

The present invention provides a method for inhibiting the
action of TNF for treating neurological conditions in a human
by administering to the human therapeutically effective doses
of a TNF antagonist selected from the group consisting of
ctanercept and intliximab, with or without the concurrent
administration of therapeutically effective doses of methotr-
exate or Leflunomide, for reducing the inflammation of neu-
ronal tissue of the human and/or preventing immune system
damage to neuronal tissue. The TNF antagonist 1s adminis-
tered subcutaneously, intravenously, intrathecally, or intra-
muscularly; methotrexate 1s administered orally or intramus-
cularly; and Leflunomide 1s administered orally.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

TNF antagonist regimens to be used for neurological dis-
orders are designed 1n two general ways: acute regimens,
designed to achieve rapid blood levels and rapid action,
wherein TNF blockade 1s desired for hours to days; and
chronic regimens, where TNF blockade 1s desired for days,
weeks, or months. Currently available TNF antagonists
which are suitable for these regimens are etanercept (EN-
BREL™) from Immunex Corporation and inthximab
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(REMICADE™) from Centocor, Inc. Methotrexate or
Leflunomide may be administered concurrently with the TNF
antagonist for demyelinating diseases and certain other neu-
rological disorders. Methotrexate and Leflunomide produce
immune system modulation, which 1s shown to be beneficial
in the treatment of demyelinating diseases and various
autoommune diseases. Additionally, methotrexate and
Leflunomide have anti-tumor effects for certain malignan-
cies. Lastly, methotrexate and Leflunomide have direct anti-
inflammatory properties.

Trauma, 1mjury, compression and other neurological disor-
ders can affect individual nerves, nerve roots, the spinal cord,
or the brain. The conditions which are of most concern here
are the following:

1) acute spinal cord mjury,

2) demyelinating diseases, such as multiple sclerosis,

3) hermated nucleus pulposus (hermated disc),

4) spinal cord compression due to metastatic cancer,

S) carpal tunnel syndrome (non-RA),

6) pituitary adenoma,

7) primary or metastatic brain tumors,

8) chronic pain syndromes due to metastatic tumor,

9) increased 1ntracranial pressure, and

10) inflammatory CNS diseases, such as subacute scleros-

ing panencephalitis.

TNF antagonists are a novel way to treat neurologic
trauma, injury, compression and neurological disorders in
comparison with steroids. Experimental evidence has shown
that excessive levels of TNF arereleased by ijury to neuronal
tissue. Accordingly, the use of TNF antagonists will result in
amelioration of these neurological conditions. Because of the
profoundly powerful action of the new TNF antagonists that
have recently become available, these agents can prevent
neurologic 1njury in a unique way, filling an urgent clinical
need for more eflective therapy. Also, because of the
extremely safe side effect profile of these agents, they can be
used either singly or 1n combination with other pharmaco-
logic agents, such as methotrexate or Leflunomide. TNF
antagonists can also safely be used with steroids, which are
the only other class of agents which have been shown to be
beneficial for certain of these conditions. Importantly, the
TNF antagonists lack the adverse effects of steroids as previ-
ously described. Lastly, steroids are only partially effective or
completely inefiective.

More detailed discussion of each of these clinical condi-
tions 1s as follows:

1) Acute Spinal Cord Injury

About 10,000 cases occur per year n the U.S., with a
current population of over 200,000 patients with residual
neurologic damage, many of whom are paralyzed (quadriple-
gia or paraplegia). Current treatment for the acute mjury 1s
inadequate. In the early 1990°s 1t was shown that early (within
8 hours of 1njury) treatment with high doses of steroids (me-
thyl prednisolone) was beneficial for some of these patients.
Surgical stabilization and spinal decompression 1s often nec-
essary because of excessive swelling (edema) which can itself
cause further severe injury to the cord due to further compres-
s1on of the cord against 1ts bony spinal canal. The etiology of
most of these cases are motor vehicle accidents, with the
remainder being sports injuries, falls, and other accidents.
The window of opportunity for treatment 1s small, since mas-
stve swelling can occur within minutes.

The treatment regimen used here would be the acute regi-
men. This could mvolve any of the TNF antagonists, but
currently etanercept would be the leading candidate. Etaner-
ceptis currently approved only for rheumatoid arthritis, and 1s
used as a subcutaneous mjection of 25 mg given twice a week.
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This regimen produces peak blood levels 1n an average of 72
hours. A preterred method for acute spinal cord injury
involves mtravenous infusion to produce a serum concentra-
tion 1n the range of 0.5 mcg/ml to 50 mcg/ml, such concen-
trations are achieved more rapidly than can be produced by
SC 1njection. This 1s a new method of dosing that 1s not being
used for arthritis. This acute regimen 1s a unique delivery
method for etanercept and 1s uniquely necessary for clinical
neurologic conditions requiring rapid blockade of TNF.

2) Demyelinating Disease, Such As Multiple Sclerosis

Demyelinating neurological diseases, the most important
being multiple sclerosis, are inadequately treated by currently
available therapies, and continue to produce progressive,
severe, neurologic impairment i a large population of
patients in the United States and worldwide. There 1s experti-
mental evidence which documents the role of TNF 1n multiple
sclerosis. There 1s a wide body of work which documents the
role of both cellular and humoral immunity in multiple scle-
rosis. Using the new TNF antagonists etanercept and inflix-
imab, with or without concurrent use of methotrexate or
Letlunomide, represents a novel approach to the treatment of
these important disorders.

Several novel approaches are suggested. For acute demy-
clinating disease, it 1s paramount to use therapy which 1s
rapidly effective to prevent permanent neurological damage.
In this case, novel routes of administration of the TNF antago-
nists may be used. These novel routes include intrathecal
administration of etanercept or intliximab; or intravenous
administration of etanercept. Addition of methotrexate or
Leflunomide concurrently with the use of the above TNF
antagonists 1s another novel treatment which may be used for
acute demyelinating disease. For other clinical forms of
demyelinating disease, the more familiar routes of adminis-
tration of etanercept (subcutaneous) or infliximab (intrave-
nous) may be elected, with or without concurrent use of
methotrexate or Leflunomide. These novel regimens are
designed as such because of the complementary mechanisms
of action and low toxicity of these biopharmaceutical agents.

3) Hermiated Nucleus Pulposus (Herniated Disc)

Low back pain atfects 70% of the population during their
lifetime, with 25% of this group having pain 1n the sciatic
distribution. Current pharmacologic treatment 1s inadequate,
consisting of analgesics and anti-inflammatory medications
(such as nonsteroidal anti-inflammatories (NSAIDS), such as
ibuprofen (Motrin, etc.) and epidural steroid 1injections (gen-
erally regarded as having limited usefulness). Many of these
patients eventually have surgery. Complications of lumbar
disc hermiation include permanent damage to the sciatic
nerve, causing muscle weakness and atrophy in the lower
extremity. Acute herniation with rapid onset of pain and sci-
atic nerve symptoms could be treated with the above acute
regimen, with or without addition of the chronic regimen
(described below), 1f symptoms continued. Treatment could
also be reserved for patients not responding to conventional
therapy. The acute treatment regimen, as outlined above,
could be used for patients 1n whom rapid control of symptoms
was desired. Most patients, however, would be treated con-
servatively and conventionally at first, with TNF blockade
using one of the chronic regimens below added later for
nonresponders. Herniated cervical discs would be treated the
same way as herniated lumbar discs with the need for careful
evaluation by a neurologist, neurosurgeon, and/or orthopedic
surgeon for signs of neurologic compromise kept 1n mind.
The chronic treatment regimen 1ncludes subcutaneous etan-
ercept of 25 mg (dosage range 10 mg to 50 mg) once or twice
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a week; or infliximab administered by intravenous infusion
once every two months (range once per month to once per six
months).

4) Spinal Cord Compression Due to Metastatic Cancer

Cord compression due to metastatic cancer 1s a cata-
strophic event leading to rapid paralysis 1f not quickly diag-
nosed and treated. It 1s most common with cancers of the
breast, colon, lung and prostate, but can be a complication of
metastatic disease from a wide variety of malignancies,
including melanoma and multiple myeloma. Current treat-
ment regimens include high dose steroids, emergency radia-
tion treatment, and/or emergent surgical decompression.
Paralysis can occur within hours, so treatment must be 1niti-
ated within this time period to avoid permanent sequelae. The
mechanism of action of TNF blockage here would be similar
to that above. In addition, it 1s possible that TNF blockade
could be directly tumoricidal or tumoristatic with certain
malignancies. Impending cord compression could be treated
with the chronic regimen. However, as explained above, most
patients would need to be emergently treated with the acute

regimen, as outlined above.

5) Carpal Tunnel Syndrome (CTS) (non-RA)

Carpal tunnel syndrome involves compression of the
median nerve at the wrist, causing pain and neurologic symp-
toms 1n the hand. It 1s a common condition, being aggravated
by repetitive stress 1njury (RSI) 1n the workplace (such as
typists and writers, manual laborers, etc.), and 1s also a com-
plication of rheumatoid arthritis (RA). Use of TNF blockade
for carpal tunnel syndrome 1n patients with established RA
would likely be covered by the existing arthritis medication
for treating RA. But most patients with carpal tunnel syn-
drome do not have RA; they either have 1diopathic CTS or
CTS caused by RSI. CTS 1s a major cause of disability and
responds poorly to current treatment regimens, which include
NSAIDS, wrist splinting, and injection of steroids. The
chronic treatment regimen as outlined above would be used
for the treatment of CTS (non-RA type).

6) Pituitary Adenoma

Benign pituitary tumors grow adjacent to the optic chiasm.
Unrestrained growth causes compression of the optic nerve,
causing visual field defects and eventuating in blindness.
Treatments include radiation, surgical decompression and
bromocriptine. TNF blockade could prove to be a valuable
adjunctive therapy, and could be either the acute or chronic
treatment regimen, depending on the clinical picture.

7) Primary or Metastatic Brain Tumors

Primary brain tumors can be either bemgn (most com-
monly meningioma) or malignant (usually gliomas). Meta-
static brain tumors can be from any source, most commonly
lung cancer, breast cancer, or other malignancies such as
melanoma. Treatment for these tumors 1s primarily surgery or
radiation, with generally poor response to chemotherapy.
Many of these tumors cause surrounding edema which can
cause further neurologic deterioration. TNF blockade, either
the acute or chronic treatment regimen, could be beneficial
while these patients are awaiting surgery. Additionally, TNF
blockade, as discussed above, could have direct tumor 1nhib-
iting properties.

In an alternate treatment regimen, methotrexate orally or
intramuscularly, may be administered concurrently with a
TNF antagonist, wherein the dosage level of methotrexate 1s
in the range of 2.5 mg to 25 mg, given from once weekly to
once monthly. ITthe dose 1s given orally, the total weekly dose
may be given 1n three equal parts over 36 hours, with 12 hours
between each dose. The preferred dosage range 1s 7.5 mg to
15 mg adminmstered weekly.
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As another alternate treatment, instead of administering
methotrexate, Leflunomide may be administered orally con-

currently with a TNF antagonist, wherein the dosage level of
Letflunomide 1s inthe range of 10mg to 100 mg per day for the
first 3 days, and 5 mg to 20 mg daily thereaiter.

8) Chronic Pain Syndromes Due to Metastatic Tumor

Pain due to metastatic cancer 1s inadequately treated by
currently used agents. It 1s probable that the mechanism of
action of this pain 1s mediated in part by the overproduction of
TNF. TNF blockade could be beneficial for selected tumors,
particularly bone metastases where compression 1s mvolved.
The chronic treatment regimens would be used. One general
note of caution when ftreating malignancies 1s necessary:
While TNF blockade 1s likely to have an antitumor effect with
certain malignancies, 1t 1s also possible that TNF blockade
could increase growth rates with certain malignancies.

In an alternate treatment regimen, methotrexate orally or
intramuscularly, may be administered concurrently with a
TNF antagonist, wherein the dosage level of methotrexate 1s
in the range of 2.5 mg to 25 mg, given from once weekly to
once monthly.

As another alternate treatment, instead of administering
methotrexate, Letlunomide may be administered orally con-
currently with a TNF antagonist, wherein the dosage level of
Leflunomide 1s inthe range of 10 mg to 100 mg per day forthe
first 3 days, and 5 mg to 20 mg daily thereaiter.

9) Elevated Intracranmial Pressure (EICP)

EICP can be 1diopathic (Pseudotumor cerebri) or caused by
certain drugs (vitamin A excess, 1sotretinoin, tetracyclines,
etc.) caused by malignancy (as above), or by benign tumors
(e.g. cystercircosis ) TNF blockade, either the acute or chronic
treatment regimen, could be helpiul.

OPERATION OF THE PRESENT INVENTION

1) Chronic Regimen Dosing with Etanercept

For adults the dose 1s 25 mg subcutaneously (range 10 mg
to 50 mg) administered 1n a range of twice a week to once a
month. The initial regimen being 25 mg subcutaneously twice
a week and for children 0.4 mg/kg given twice a week.
Expected serum concentrations with this regimen would be
about 3.0 mcg/ml, with a desired range between 0.5 and 10
mcg/ml. Other routes for chronic administration could
include IM or IV dosing regimens.

In an alternate treatment regimen, methotrexate orally or
intramuscularly, may be administered concurrently with
ctanercept, wherein the dosage level of methotrexate 1s 1n the
range of 2.5 mg to 25 mg, given from once weekly to once
monthly.

As another alternate treatment, instead ol administering
methotrexate, Leflunomide may be administered orally con-
currently with a TNF antagonist, wherein the dosage level of
Letflunomide 1s inthe range of 10mg to 100 mg per day for the
first 3 days, and 5 mg to 20 mg daily thereaiter.

2) Acute Regimen Dosing with Etanercept

Acute treatment regimens 1include administration of etan-
ercept by SC, IM, IV and intrathecal dosing routes for acute
administration.

In an alternate treatment, methotrexate may be adminis-
tered concurrently, orally or intramuscularly, wherein the
dosage level 1s 1n the range of 2.5 mg to 25 mg, given from
once weekly to once monthly. The concurrent treatment with
methotrexate may be added to any of these acute treatment
regimens with etanercept.

As another alternate treatment, instead ol administering
methotrexate, Leflunomide may be administered orally con-
currently with a TNF antagonist, wherein the dosage level of
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Leflunomide 1s in the range of 10 mg to 100 mg per day for the
first 3 days, and 5 mg to 20 mg daily thereafter. The concur-
rent treatment with Leflunomide may be added to any of these
acute treatment regimens with etanercept.

2A) Acute IV Regimen with Etanercept

Etanercept 1s administered by IV infusion 1n a quantity

suificient to produce a serum concentration in the range 01 0.5
mcg/ml to 50 mcg/ml.

2B) Acute IM Regimen for Etanercept

Etanercept 1s given by intramuscular administration 1n a
dose of 50 mg having a range of 25 mg to 100 mg.

2C) Acute Intrathecal Regimen with Etanercept

There may be clinical use for etanercept 1n the cerebrospi-
nal fluid, such as for treatment of CNS lesions (demyelinating
diseases, brain tumors, cord compression). Intrathecal
therapy means introducing the TNF antagonist into the cere-
brospinal fluid of the patient. The exact dosage 1s on the order
of 10 mg (range 1 mg to 50 mg).

3) Chronic Treatment Regimen with Infliximab

Chronic indications for infliximab include hermated
nucleus pulposus (hermiated disk), carpal tunnel syndrome,
pituitary adenoma, demyelinating disease, primary or meta-
static brain tumors and chronic pain syndromes due to meta-
static tumor.

Usual dosage for infliximab 1s 5 mg/kg given by IV infu-
s1on every two months with a range of 2.5 mg/kg to 20 mg/kg,
given every 2 weeks to 2 months.

In an alternate treatment regimen, methotrexate orally or
Intramuscularly, may be administered concurrently with
infliximab, wherein the dosage level of methotrexate 1s in the
range of 2.5 mg to 25 mg, given from once weekly to once
monthly.

As another alternate treatment, instead of administering
methotrexate, Leflunomide may be administered orally con-
currently with a TNF antagonist, wherein the dosage level of
Leflunomide 1s in the range of 10mg to 100 mg per day for the
first 3 days, and 5 mg to 20 mg daily thereaftter.

4) Acute Treatment Regimen with Intliximab

Acute indications for intliximab include acute spinal cord
injury, acute demyelinating disease, spinal cord compression
and increased intracranial pressure.

The dosage for infliximab used for the acute regimen 1s 10
mg/kg administered by IV infusion once (range 2.5 mg/kg to
25 mg/kg). The dose for the intrathecal administration of
infliximab 1s 0.3 mg/kg having a range of 0.1 mg/kg to 1
mg/kg.

In an alternate treatment, methotrexate may be adminis-
tered concurrently, orally or intramuscularly, wherein the
dosage level 1s 1n the range of 2.5 mg to 25 mg, given from
once weekly to once monthly. The concurrent treatment with
methotrexate may be added to any of these acute treatment
regimens with imfliximab.

As another alternate treatment, mnstead of administering
methotrexate, Letlunomide may be administered orally con-
currently with a TNF antagonist, wherein the dosage level of
Leflunomide 1s 1n the range of 10 mg to 100 mg per day for
The first 3 days, and 5 mg to 20 mg daily thereafter. The
concurrent treatment with Leflunomide may be added to any
of these acute treatment regimens with infliximab.

5) Treatment with Existing Regimens

The treatment regimens of the present invention may be
used 1n conjunction with or 1n place of existing treatments,
such as steroids and surgery. When the treatment regimens of
the present invention are used concurrently with currently
available treatments, the results are additive and therefore
beneficial.
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ADVANTAGES OF THE PRESENT INVENTION

T

Accordingly, an advantage of the present invention 1s that it
provides a TNF antagonist, with or without the concurrent
administration of methotrexate or Leflunomide, for a new
pharmacologic treatment of neurological disorders, trauma,
injuries and compression affecting the nervous system of the
human body, or demyelinating neurologic disease, such that
the use of these TNF antagonists will result 1n the ameliora-
tion of these neurological conditions.

Another advantage of the present invention 1s that 1t pro-
vides for a TNF antagonist, with or without the concurrent
administration of methotrexate or Letlunomide, for providing
suppression and mhibition of the action of TNF 1n a human to
treat neurological injury, trauma or compression, or demyeli-
nating neurologic disease, or inflammatory disease of the
nervous system.

Another advantage of the present mnvention 1s that 1t pro-
vides a TNF antagonist, with or without the concurrent
administration of methotrexate or Leflunomide, that reduces
and prevents further neurological inflammation to the patient
by inhibiting the action of TNF 1n the human body for the
immediate, short term (acute conditions) and long term
(chronic conditions), such that this reduction and prevention
of inflammation will produce clinical improvement in the
patient and will give the patient a better opportunity to heal,
slows disease progression, prevents neurological damage, or
otherwise improves the patient’s health.

Another advantage of the present invention 1s that 1t pro-
vides for a TNF antagonist, with or without the concurrent
administration of methotrexate or Leflunomide, that can offer
acute and chronic treatment regimens for neurological con-
ditions caused by neurological trauma, compression, mnjury
and/or disease, such conditions including acute spinal cord
injury, hermated nucleus pulposus (hermated disc), spinal
cord compression due to metastatic cancer, carpal tunnel
syndrome (non-RA), demyelinating disease, pituitary
adenoma, primary or metastatic brain tumors, chronic pain
syndromes due to metastatic tumor, increased intracranial
pressure, and other related neurological disorders and dis-
€ases.

Another advantage of the present invention 1s to provide a
TNF antagonist, with or without the concurrent administra-
tion of methotrexate or Letlunomide, to treat neurologic dis-
orders in humans either acutely or chronically by blocking the
action ol TNF and thereby modulating the immune response
alfecting neuronal tissue.

A latitude of modification, change, and substitution 1s
intended 1n the foregoing disclosure, and in some 1nstances,
some features of the mvention will be employed without a
corresponding use of other features. Accordingly, 1t 1s appro-
priate that the appended claims be construed broadly and in a
manner consistent with the spirit and scope of the invention
herein.

What 1s claimed 1s:

[1. A method for inhibiting the action of TNF for treating
neurological conditions in a human by administering a TNF
antagonist for reducing the inflammation of neuronal tissue of
said human, or for modulating the immune response aifecting
neuronal tissue of said human, comprising the step of:

a) administering a therapeutically effective dosage level to
saild human of said TNF antagonist selected from the
group consisting of etanercept and intliximab for reduc-
ing the inflammation of neuronal tissue of said human,
or for modulating the immune response atlecting neu-
ronal tissue of said human.}
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[2. A method for inhibiting the action of TNF in accordance
with claim 1, wherein the step of administering said TNF
antagonist 1s performed subcutanecously, intravenously,
intrathecally, or intramuscularly.]

[3. A method for inhibiting the action of TNF in accordance
with claim 1, wherein the step of administering said dosage
level is for treating neurological diseases and disorders.}

[4. A method for inhibiting the action of TNF in accordance
with claim 1, wherein the step of administering said dosage
level is for treating neurological traumas and injuries. }

[5. A method for inhibiting the action of TNF in accordance
with claim 1, wherein the step of administering said dosage
level is for treating acute spinal cord injury.]

[6. A method for inhibiting the action of TNF in accordance
with claim 1, wherein the step of administering said dosage
level is for treating herniated discs.]

[7. A method for inhibiting the action of TNF in accordance
with claim 1, wherein the step of administering said dosage

level is for treating spinal cord compression.}

[8. A method for inhibiting the action of TNF in accordance
with claim 1, wherein the step of administering said dosage
level is for treating carpal tunnel syndrome (non-RA type).]

[9. A method for inhibiting the action of TNF in accordance
with claim 1, wherein the step of administering said dosage
level is for treating pituitary adenoma.}

[10. A method for inhibiting the action of TNF in accor-
dance with claim 1, wherein the step of administering said
dosage level 1s for treating primary or metastatic brain
tumors. ]

[11. A method for inhibiting the action of TNF in accor-
dance with claim 1, wherein the step of admimstering said
dosage level 1s for treating chronic pain syndrome due to
metastatic tumor. ]

[12. A method for inhibiting the action of TNF in accor-
dance with claim 1, wherein the step of admimstering said
dosage level is for treating increased intracranial pressure.}

[13. A method for inhibiting the action of TNF in accor-
dance with claim 1, wherein the step of admimistering said
dosage level is for treating central nervous system lesions.]

[14. A method for inhibiting the action of TNF in accor-
dance with claim 1, wherein the step of administering said
dosage level 1s for treating autoimmune neurological dis-
eases.]

[15. A method for inhibiting the action of TNF in accor-
dance with claim 1, wherein the step of admimstering said
dosage level is for treating multiple sclerosis.]

[16. A method for inhibiting the action of TNF in accor-
dance with claim 1, wherein the step of admimstering said
dosage level is for treating subacute sclerosing panencepha-
litis.]

[17. A method for inhibiting the action of TNF in accor-
dance with claim 1, wherein the step of admimistering said
ctanercept 1s performed subcutaneously in said human
wherein said dosage level 1s intherange of 10 mg to 50 mg for
acute or chronic regimens.}

[18. A method for inhibiting the action of TNF in accor-
dance with claim 1, wherein the step of administering said
ctanercept 1s performed subcutaneously in said human
wherein said dosage level 1s 25 mg for acute or chronic
regimens.}

[19. A method for inhibiting the action of TNF in accor-
dance with claim 1, wherein the step of admimstering said
ctanercept 1s performed intramuscularly i1n said human
wherein said dosage level is in the range of 25 mg to 100 mg.]

[20. A method for inhibiting the action of TNF in accor-

dance with claim 1, wherein the step of admimistering said
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ctanercept 1s performed intravenously 1n said human wherein
said dosage level produces a serum concentration in the range

0f 0.5 mcg/MI1 to 50 mecg/ml.]

[21. A method for inhibiting the action of TNF in accor-
dance with claim 1, wherein the step of administering said
ctanercept 1s performed intravenously by infusion i said
human wherein said dosage level produces a serum concen-
tration of 10 mcg/ml.}

[22. A method for inhibiting the action of TNF in accor-

dance with claim 1, wherein the step of administering said
ctanercept 1s performed 1ntrathecally 1n said human wherein
said dosage level is in the range of 1 mg to 50 mg.]

[23. A method for inhibiting the action of TNF in accor-
dance with claim 1, wherein the step of administering said
infliximab 1s performed subcutaneously in said human
wherein said dosage level 1s 1n the range 01 0.1 mg/kg to 2.5
mg/kg.]

[24. A method for inhibiting the action of TNF in accor-
dance with claim 1, wherein the step of administering said
infliximab 1s performed intramuscularly in said human
wherein said dosage level 1s 1n the range 01 0.1 mg/kg to 2.5
mg/kg for acute or chronic regimens.}

[25. A method for inhibiting the action of TNF in accor-
dance with claim 1, wherein the step of administering said
infliximab 1s performed intravenously 1n said human wherein
said dosage level is in the range of 2.5 mg/kg to 20 mg/kg.]

[26. A method for inhibiting the action of TNF in accor-
dance with claim 1, wherein the step of administering said
infliximab 1s performed intrathecally 1n said human wherein
said dosage level is in the range of 0.05 mg/kg to 1 mg/kg.]

[27. A method for inhibiting the action of TNF for treating
neurological conditions 1n a human by administering a TNF
antagonist for reducing the inflammation of neuronal tissue of
said human, or for modulating the immune response affecting
neuronal tissue of said human, comprising the steps of:

a) administering a therapeutically effective dosage level to
saild human of said TNF antagonist selected from the
group consisting of etanercept and infliximab for reduc-
ing the inflammation of neuronal tissue of said human,
or for modulating the immune response atlecting neu-
ronal tissue of said human; and

b) administering a therapeutically effective dosage level to
said human of methotrexate or Leflunomide for reduc-
ing the mflammation of neuronal tissue of said human,

or for modulating the immune response atlecting neu-
ronal tissue of said human.}

[28. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the steps of administering are
performed subcutaneously, intravenously, intrathecally,
orally or intramuscularly.]

[29. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the steps of adminmistering said
dosage levels are for treating neurological diseases and dis-
orders.]

[30. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the steps of adminmistering said
dosage levels are for treating primary or metastatic brain
tumors. ]

[31. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the steps of administering said
dosage levels are for treating chronic pain syndrome due to
metastatic tumor.]

[32. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the steps of administering said
dosage levels are for treating central nervous system lesions.}
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[33. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the steps of administering said
dosage levels are for treating autoimmune neurological dis-
eases.]

[34. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the steps of administering said
dosage levels are for treating multiple sclerosis.]

[35. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the steps of administering said
dosage levels are for treating subacute sclerosing, panen-
cephalitis. }

[36. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the step of administering said
ctanercept 1s performed subcutaneously in said human
wherein said dosage level 1sintherange of 10 mg to 50 mg for
acute or chronic regimens.}

[37. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the step of administering said
ctanercept 1s performed subcutaneously in said human
wherein said dosage level 1s 25 mg for acute or chronic
regimens.}

[38. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the step of administering said
ctanercept 1s performed intramuscularly i1n said human
wherein said dosage level is in the range of 25 mg to 100 mg.]

[39. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the step of administering said
etanercept 1s performed intravenously 1n said human wherein
said dosage level produces a serum concentration 1n the range
of 0.5 mcg/ml to 50 mcg/ml.}

[40. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the step of administering said
ctanercept 1s performed intravenously by infusion in said
human wherein said dosage level produces a serum concen-
tration of 10 mcg/ml.}

[41. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the step of administering said
ctanercept 1s performed 1ntrathecally 1n said human wherein
said dosage level is in the range of 1 mg to 50 mg.]

[42. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the step of administering said
infliximab 1s performed subcutaneously in said human
wherein said dosage level 1s 1n the range of 0.1 mg/kg to 2.5
mg/kg.]

[43. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the step of administering said
infliximab 1s performed intramuscularly in said human
wherein said dosage level 1s in the range 01 0.1 mg/1 kg to 2.5
mg/kg for acute or chronic regimens.}

[44. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the step of administering said
infliximab 1s performed intravenously 1n said human wherein
said dosage level is in the range of 2.5 mg/kg to 20 mg/kg.]

[45. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the step of administering said
infliximab 1s performed intrathecally 1n said human wherein
said dosage level is in the range of 0.05 mg/kg to 1 mg/kg.]

[46. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the step of administering said
methotrexate 1s performed orally or intramuscularly in said
human wherein said dosage level 1s 1n the range of 2.5 mg to
25 mg given from once weekly to once monthly.]

[47. A method for inhibiting the action of TNF in accor-
dance with claim 27, wherein the step of administering said
Leflunomide 1s performed orally 1n said human wherein said
dosage level 1s 1n the range of 10 mg to 100 mg per day for the
first 3 days, and 5 mg to 20 mg per day thereafter.]
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48. A method for inhibiting the action of TNF for treating

neurological conditions in a human by administering a INF
antagonist for vreducing the inflammation of neurvonal tissue of
said human, or for modulating the immune response affecting
neuronal tissue of said human, comprising the step of:

a) administering a therapeutically effective dosage level to

said human of said TNF antagonist which is etanercept,
Jor veducing the inflammation of neuronal tissue of said
human, or for modulating the immune response affecting
neuronal tissue of said human, and

b) the step of administering said INF antagonist is per-

Jormed intrathecally in said human wherein said dosage
level is in the range of 1 mg to 50 mg.

49. A method for inhibiting the action of INF in accor-
dance with claim 48, wherein the step of administering said
dosage level is for treating herniated discs.

50. A method for inhibiting the action of INF in accor-
dance with claim 48, wherein the step of administering said
dosage level is for treating spinal cord compression.
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