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(57) ABSTRACT

The invention provides methods for treating a malignant neo-
plastic cell proliferative disorder or disease, comprising
administering to a subject in need thereof an effective amount
of an mTOR inhibitor and an effective amount of a CD4
lymphocyte depleting agent. Such methods find utility in the
treatment of certain subsets of malignant neoplastic cell pro-
liferative disorders or diseases, e.g. renal cell carcinoma and
melanoma. The invention also provides for pharmaceutical
compositions comprising a therapeutically effective amount
of an mTOR inhibitor and an effective amount of a CD4
lymphocyte depleting agent in a pharmaceutically acceptable
carrier.
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Figure 5
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Figure 6
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COMBINATION THERAPY WITH CD4
LYMPHOCYTE DEPLETION AND MTOR
INHIBITORS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to U.S. patent appli-
cation Ser. No. 61/326,095 filed Apr. 20, 2010, the contents of
which are herein incorporated by reference.

GOVERNMENT RIGHTS

[0002] The invention was made with government support
under Grant No. K23CA120075-01 awarded by the National
Institutes of Health. The government has certain rights in the
invention.

FIELD OF THE INVENTION

[0003] The invention relates to methods for treating malig-
nant neoplastic cell proliferative disorders with mTOR
inhibitors and CD4 lymphocyte depleting agents.

BACKGROUND

[0004] All publications cited herein are incorporated by
reference in their entirety to the same extent as if each indi-
vidual publication or patent application was specifically and
individually indicated to be incorporated by reference. The
following description includes information that may be use-
ful in understanding the present invention. It is not an admis-
sion that any of the information provided herein is prior art or
relevant to the presently claimed invention, or that any pub-
lication specifically or implicitly referenced is prior art.
[0005] Cancer vaccines have the potential to target tumors
while sparing normal tissue. There is also renewed interest in
immunotherapies for malignancies; the FDA recently
approved Provenge®, which will be the first commercially
available cancer vaccine for the treatment of a solid tumor
(15). It is surprising that Provenge® has been approved for
advanced prostate cancer, which is not considered a classic
immunoresponsive disease. This suggests that cancer vac-
cines may be effective for many malignancies, and it is
expected that important lesson learned while developing
Provenge® will facilitate the development of vaccines for
other malignancies.

[0006] The mammalian target of rapamycin, mTOR (also
known as mechanistic target of rapamycin and FK506 bind-
ing protein 12-rapamycin associated protein 1 (FRAP1)),isa
protein which in humans is encoded by the FRAP1 gene (1,
2). mTOR is a serine/threonine protein kinase involved in the
regulation of protein synthesis, transcription, cell growth, cell
proliferation, cell motility, and cell survival (3,4). mTOR is a
pivotal regulator of cell proliferation. mTOR integrates the
input from upstream pathways, including mitogens, insulin,
and growth factors (such as IGF-1 and IGF-2) (3). In addition,
mTOR senses cellular nutrient and energy levels and cellular
redox status (5). The mTOR pathway is dysregulated in many
human diseases, especially certain cancers (4).

[0007] The immunosuppressive effects of mTOR inhibi-
tion are well known; mTOR inhibition with rapamycin or one
of the rapamycin analogs is part of the standard regimen for
immune suppression following organ transplantation. Rapa-
mycin, the prototypic mTOR inhibitor, is a bacterial product
that can inhibit mTOR by associating with its intracellular
receptor FKBP12 (6, 7). The FKBP12-rapamycin complex
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binds directly to the FKBP12-Rapamycin Binding (FRB)
domain of mTOR (7). Rapamycin is widely used to suppress
the immune system and prevent rejection of solid organ trans-
plants. The best characterized immunosuppressive effects of
rapamycin are based on its activities against T cells and anti-
gen presenting cells (APCs). In mice, rapamycin causes thy-
mic involution (16) and inhibits T cell development (17, 18),
proliferation, and migration (19). When compared to effector
T cells, regulatory T (Treg) cells are less sensitive to mTOR
inhibition; therefore, the Treg population becomes overrep-
resented (20). In addition, rapamycin may directly induce
Treg formation; mTOR inhibition has been shown to make T
cells more sensitive to TGF-f-induced Treg-differentiation
(21). Dendritic cells (DCs) have also been described as targets
of mTOR inhibition; mTOR inhibitors can suppress DC
maturation (22) by interfering with antigen uptake (23).
mTOR treated DCs are unable to stimulate effector T cells
and may even promote the differentiation of Treg cells (23,
24). Thus, recent reports attributing immune stimulating
effects to mTOR inhibition are surprising. These reports show
that rapamycin can enhance vaccines targeting bacterial or
virus in mouse models (9).

[0008] Renal cell carcinoma (RCC) is a classic immunore-
sponsive tumor. However, an effective cancer vaccine is not
available for clinical use. For patients with metastatic RCC,
the historical 3-year survival is less than 5% (10). Of all
urologic malignancies, RCC has the highest ratio of disease-
related deaths to incidence. The standard treatments for meta-
static RCC include immune cytokines and small molecule
targeted therapies. With targeted therapies, complete
responses are rare, occurring in only 1% of patients, and
patients with partial responses eventually progress and suc-
cumb to the disease (11, 12). In contrast, high dose interleu-
kin-2 (IL.2) produces complete responses and durable remis-
sions in 5-10% of patients with metastatic RCC (10, 13, 14,
15). According to certain embodiments and as disclosed
herein, the inventors show that immune-based therapies pro-
vide treatment of the advanced disease state of RCC and/or
melanoma.

[0009] CD4 expressing lymphocytes include both helper T
cells and regulatory T cells. T helper cells are critical to
mounting an adoptive immune response. However, regula-
tory T cells (Tregs) inhibit the function of cytotoxic T cells
and normally function to limit an immune response. There-
fore, the inventors evaluated CD4 depletion as a strategy for
removing Treg activity. Although only a small fraction of
CD4 lymphocytes are Treg cells, CD4 depletion remains an
effective approach for depleting Treg activity, and impor-
tantly, it has the potential for rapid translation to clinical use.
There are humanized CD4 depleting antibodies being evalu-
ated in clinical trials. However, there is currently no way to
specifically target Foxp3 expressing cells in patients. Appli-
cants show that the combination of mTOR inhibition and
CD4 depletion has a potent antitumor immune effect, capable
of inhibiting the growth of established tumors as well as
hematogenous metastasis.

SUMMARY OF THE INVENTION

[0010] The invention provides methods for treating malig-
nant neoplastic cell proliferative disorders or diseases in sub-
jects in need thereof comprising administering an effective
amount of an mTOR inhibitor and an effective amount of a
CD4 lymphocyte depleting agent so as to treat malignant
neoplastic cell proliferative disorders or diseases.
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[0011] The invention further provides methods for inhibit-
ing neoplastic cell proliferative disorders or diseases in sub-
jects in need thereof comprising administering an effective
amount of an mTOR inhibitor and an effective amount of a
CD4 lymphocyte depleting agent so as to inhibit neoplastic
cell proliferative disorders or diseases.

[0012] Also provided herein are methods for promoting
prophylaxis of malignant neoplastic cell proliferative disor-
ders or diseases in a subject in need thereof comprising
administering an effective amount of an mTOR inhibitor and
an effective amount of'a CD4 lymphocyte depleting agent so
as to promote prophylaxis of malignant neoplastic cell pro-
liferative disorders or diseases.

[0013] The invention further provides pharmaceutical
compositions comprising a therapeutically effective amount
of an mTOR inhibitor and an effective amount of a CD4
lymphocyte depleting agent in a pharmaceutically acceptable
carrier.

[0014] The invention also provides kits for treatment of
malignant neoplastic cell proliferative disorders or diseases
and/or inhibition of malignant neoplastic cell proliferative
disorders or diseases and/or promoting prophylaxis of malig-
nant neoplastic cell proliferative disorders or diseases. The
kits comprise an mTOR inhibitor, a CD4 lymphocyte deplet-
ing agent and instructions for use of the composition for
treatment of malignant neoplastic cell proliferative disorders
or diseases and/or inhibition of malignant neoplastic cell
proliferative disorders or diseases and/or promoting prophy-
laxis of malignant neoplastic cell proliferative disorders or
diseases.

[0015] The claimed methods, compositions and kits find
utility in the treatment of certain subsets of malignant neo-
plastic cell proliferative disorders or diseases, including but
not limited to renal cell carcinomas and melanomas.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Exemplary embodiments are illustrated in refer-
enced figures. It is intended that the embodiments and figures
disclosed herein are to be considered illustrative rather than
restrictive.

[0017] FIG. 1 shows that mTOR has immunosuppressive
activity. (A) Tersirolimus and Rapamycin have similar activi-
ties. (B) Foxp3 positive lymphocytes (Treg cells) increase in
response to mTOR inhibitors.

[0018] FIG. 2 shows that, in accordance with an embodi-
ment of the invention, the combination of CD4 depletion and
termsirolimus was an effective treatment for B16 tumors.

[0019] FIG. 3 shows that, in accordance with an embodi-
ment of the invention, the combination of CD4 depletion and
termsirolimus was an effective treatment for RENCA tumors.

[0020] FIG. 4 shows that, in accordance with an embodi-
ment of the invention, combinational therapy produces anti-
tumor immune memory.

[0021] FIG. 5 shows that, in accordance with an embodi-
ment of the invention, combinational therapy produces anti-
tumor immune memory effect that inhibits tumor growth in a
mouse model of metastatic disease.

[0022] FIG. 6 shows that, in accordance with an embodi-
ment of the invention, combinational therapy activates T lym-
phocytes as measured by the IFN-gamma (IFN-y) response.
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DETAILED DESCRIPTION OF THE INVENTION

[0023] All references cited herein are incorporated by ref-
erence in their entirety as though fully set forth. Unless
defined otherwise, technical and scientific terms used herein
have the same meaning as commonly understood by one of
ordinary skill in the art to which this invention belongs.
Singleton et al., Dictionary of Microbiology and Molecular
Biology 3 ed., ]. Wiley & Sons (New York, N.Y. 2001);
March, Advanced Organic Chemistry Reactions, Mecha-
nisms and Structure 5 ed., J. Wiley & Sons (New York, N.Y.
2001); and Sambrook and Russel, Molecular Cloning: A
Laboratory Manual 3rd ed., Cold Spring Harbor Laboratory
Press (Cold Spring Harbor, N.Y. 2001), provide one skilled in
the art with a general guide to many of the terms used in the
present application.

[0024] One skilled in the art will recognize many methods
and materials similar or equivalent to those described herein,
which could be used in the practice of the present invention.
Indeed, the present invention is in no way limited to the
methods and materials described. For purposes of the present
invention, the following terms are defined below.

[0025] “Beneficial results” may include, but are in no way
limited to, lessening or alleviating the severity of the disease
condition, preventing the disease condition from worsening,
curing the disease condition, preventing the disease condition
from developing, lowering the chances of a patient develop-
ing the disease condition and prolonging a patient’s life or life
expectancy.

[0026] “Cancer” and “cancerous” refer to or describe the
physiological condition in mammals that is typically charac-
terized by unregulated cell growth. Examples of cancer
include, but are not limited to, brain tumor, breast cancer,
colon cancer, lung cancer, hepatocellular cancer, gastric can-
cer, pancreatic cancer, cervical cancer, ovarian cancer, liver
cancer, bladder cancer, cancer of the urinary tract, thyroid
cancer, renal cancer, carcinoma, melanoma, head and neck
cancer, brain cancer, and prostate cancer, including but not
limited to androgen-dependent prostate cancer and androgen-
independent prostate cancer.

[0027] “Tumor,” as used herein refers to all neoplastic cell
growth and proliferation, whether malignant or benign, and
all pre-cancerous and cancerous cells and tissues.

[0028] “Conditions” and “disease conditions,” as used
herein may include, but are in no way limited to any form of
malignant neoplastic cell proliferative disorders or diseases.
Examples of such disorders include but are not limited to
cancer. Examples of cancer include, but are not limited to,
brain tumor, breast cancer, colon cancer, carcinoma, lung
cancer, hepatocellular cancer, gastric cancer, pancreatic can-
cer, cervical cancer, ovarian cancer, liver cancer, bladder can-
cer, cancer of the urinary tract, thyroid cancer, renal cancer,
renal cell carcinoma, melanoma, head and neck cancer, brain
cancer, and prostate cancer, including but not limited to
androgen-dependent prostate cancer and androgen-indepen-
dent prostate cancer.

[0029] “Mammal” as used herein refers to any member of
the class Mammalia, including, without limitation, humans
and nonhuman primates such as chimpanzees and other apes
and monkey species; farm animals such as cattle, sheep, pigs,
goats and horses; domestic mammals such as dogs and cats;
laboratory animals including rodents such as mice, rats and
guinea pigs, and the like. The term does not denote a particu-
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lar age or sex. Thus, adult and newborn subjects, as well as
fetuses, whether male or female, are intended to be included
within the scope of this term.

[0030] “Treatment” and “treating,” as used herein refer to
both therapeutic treatment and prophylactic or preventative
measures, wherein the object is to prevent or slow down
(lessen) the targeted pathologic condition, prevent the patho-
logic condition, pursue or obtain beneficial results, or lower
the chances of the individual developing the condition even if
the treatment is ultimately unsuccessful. Those in need of
treatment include those already with the condition as well as
those prone to have the condition or those in whom the con-
dition is to be prevented.

[0031] As used herein, “CD4 lymphocytes” refer to lym-
phocytes which express CD4, i.e lymphocytes which are
CD4+. CD4 lymphocytes may be T cells which express CD4.
[0032] The inventors have discovered that mTOR inhibi-
tion can enhance cancer vaccines by augmenting the immune
response. In transplant patients, mTOR inhibitors are
believed to help prevent organ rejection by increasing the
activity of regulatory T cells (Treg). Therefore, as demon-
strated in the Examples below, Applicants tested the effect of
drugs that can counter the immune suppressing effects of
mTOR inhibitors and discovered that immune stimulation
can be further enhanced by these drugs. Consequently, Appli-
cants have combined the use of mTOR inhibitors with addi-
tional drugs that deplete cells such as CD4 T cells (i.e. T cells
which express CD4), thus creating a synergistic effect.
According to certain embodiments, CD4 lymphocyte (i.e.
lymphocytes which express CD4) depletion is used as a strat-
egy for removing Treg activity.

[0033] The present invention provides compositions com-
prising one or more mTOR inhibitors and/or CD4 lympho-
cyte depleting agents as well as methods that employ these
inventive mTOR inhibitors and/or CD4 lymphocyte depleting
agents in in vivo and ex vivo applications where it is advan-
tageous to deplete the numbers of CD4 lymphocytes and/or to
reduce or eliminate the activity of mTOR or a functionally-
downstream molecule.

[0034] Theinventors have developed a treatment for certain
subsets of cancers (e.g. renal cell carcinomas and melano-
mas) utilizing mTOR inhibitors and/or CD4 lymphocyte
depleting agents. The inventors have determined a synergist
effect of mTOR inhibitors with CD4 lymphocyte depleting
agents on certain types of cancers (e.g. renal cell carcinomas
and melanomas). According to particular aspects, the inven-
tion encompasses pharmaceutical compositions comprising
mTOR inhibitors and/or CD4 lymphocyte depleting agents.
According to further aspects, the inventors have combined the
use of mTOR inhibitors with additional drugs that deplete
cells such as CD4 T cells, and as such have created a syner-
gistic effect for the treatment of malignant neoplastic cell
proliferative disorders or diseases, e.g. renal cell carcinomas
and melanomas. According to certain aspects, mTOR inhibi-
tors and CD4 lymphocyte depleting agents are used in com-
bination with other pharmaceuticals, including but not lim-
ited to cancer vaccines.

Therapeutic Methods of the Invention

[0035] The invention provides methods for treating malig-
nant neoplastic cell proliferative disorders or diseases in sub-
jects in need thereof. The method comprises providing a
composition comprising an mTOR inhibitor and a CD4 lym-
phocyte depleting agent and administering a therapeutically
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effective amount of the composition to the subject to treat a
malignant neoplastic cell proliferative disorder or disease.
The composition may further comprise other pharmaceuti-
cals, including but not limited to cancer vaccines. In one
embodiment, the mTOR inhibitor is a macrolide compound
including but not limited to Temsirolimus (CCI-779) or a
pharmaceutical equivalent, analog, derivative or a salt
thereof, Evirolimus (RADO0O01) or a pharmaceutical equiva-
lent, analog, derivative or a salt thereof, and/or Rapamycin or
a pharmaceutical equivalent, analog, derivative or a salt
thereof. In another embodiment, an agent for depleting CD4
lymphocytes is an antibody, for example, a humanized anti-
CD4 antibody such as zanolimumab. In some embodiments,
malignant neoplastic cell proliferative disorder or disease is
renal cell carcinoma or melanoma.

[0036] The invention further provides methods for inhibit-
ing malignant neoplastic cell proliferative disorders or dis-
eases in subjects in need thereof. The method comprises
providing a composition comprising an mTOR inhibitor and
a CD4 lymphocyte depleting agent, and administering a
therapeutically effective amount of the composition to the
subject to inhibit a malignant neoplastic cell proliferative
disorder or disease. The composition may further comprise
other pharmaceuticals, including but not limited to cancer
vaccines. In one embodiment, the mTOR inhibitor is a mac-
rolide compound including but not limited to Temsirolimus
(CCI-779) or a pharmaceutical equivalent, analog, derivative
or a salt thereof, Evirolimus (RADO0O1) or a pharmaceutical
equivalent, analog, derivative or a salt thereof, and/or Rapa-
mycin or a pharmaceutical equivalent, analog, derivative or a
salt thereof. In another embodiment, an agent for depleting
CD4 lymphocytes is an antibody, for example, a humanized
anti-CD4 antibody such as zanolimumab. In some embodi-
ments, malignant neoplastic cell proliferative disorder or dis-
ease is renal cell carcinoma or melanoma.

[0037] The invention further provides methods for reduc-
ing the tumor size associated malignant neoplastic cell pro-
liferative disorders or diseases in subjects in need thereof. The
method comprises providing a composition comprising an
mTOR inhibitor and a CD4 lymphocyte depleting agent, and
administering a therapeutically effective amount of the com-
position to the subject to reduce tumor size associated with
malignant neoplastic cell proliferative disorder or disease.
The composition may further comprise other pharmaceuti-
cals, including but not limited to cancer vaccines. In one
embodiment, the mTOR inhibitor is a macrolide compound
including but not limited to Temsirolimus (CCI-779) or a
pharmaceutical equivalent, analog, derivative or a salt
thereof, Evirolimus (RADO0O01) or a pharmaceutical equiva-
lent, analog, derivative or a salt thereof, and/or Rapamycin or
a pharmaceutical equivalent, analog, derivative or a salt
thereof. In another embodiment, an agent for depleting CD4
lymphocytes is an antibody, for example, a humanized anti-
CD4 antibody such as zanolimumab. In some embodiments,
malignant neoplastic cell proliferative disorder or disease is
renal cell carcinoma or melanoma.

[0038] The invention also provides methods for promoting
prophylaxis of malignant neoplastic cell proliferative disor-
ders or diseases in subjects in need thereof. The method
comprises providing a composition comprising an mTOR
inhibitor and a CD4 lymphocyte depleting agent, and admin-
istering a therapeutically effective amount of the composition
to the subject to promote prophylaxis of malignant neoplastic
cell proliferative disorder or disease. The composition may
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further comprise other pharmaceuticals, including but not
limited to cancer vaccines. In one embodiment, the mTOR
inhibitor is a macrolide compound including but not limited
to Temsirolimus (CCI-779) or a pharmaceutical equivalent,
analog, derivative or a salt thereof, Evirolimus (RAD0O01) or
a pharmaceutical equivalent, analog, derivative or a salt
thereof, and/or Rapamycin or a pharmaceutical equivalent,
analog, derivative or a salt thereof. In another embodiment, an
agent for depleting CD4 lymphocytes is an antibody, for
example, a humanized anti-CD4 antibody such as zanoli-
mumab. In some embodiments, malignant neoplastic cell
proliferative disorder or disease is renal cell carcinoma or
melanoma.

[0039] In some embodiments of the invention, the mTOR
inhibitor may be any one or more of a small molecule, a
peptide, an antibody or a fragment thereof, a nucleic acid
molecule and/or a macrolide compound. In an embodiment,
the antibody specifically binds mTOR so as to inhibit mTOR.
The antibody may be any one or more of a monoclonal anti-
body or fragment thereof, a polyclonal antibody or a fragment
thereof, a chimeric antibody, a humanized antibody, a human
antibody or a single chain antibody. These antibodies can be
from any source, e.g., rat, dog, cat, pig, horse, mouse or
human. Fragments of antibodies may be any one or more of
Fab, F(ab")2, Fv fragments or fusion proteins.

[0040] In a preferred embodiment of the invention, the
mTOR inhibitor is a macrolide compound. Examples of mac-
rolide compounds that may be used with the claimed inven-
tion include but are not limited to Temsirolimus (CCI-779) or
a pharmaceutical equivalent, analog, derivative or a salt
thereof, Evirolimus (RADO0O1) or a pharmaceutical equiva-
lent, analog, derivative or a salt thereof, and/or Rapamycin or
a pharmaceutical equivalent, analog, derivative or a salt
thereof.

[0041] In a further embodiment of the invention, the CD4
lymphocyte depleting agent may be any one or more of small
molecule, a peptide, an antibody or a fragment thereof, a
nucleic acid molecule and/or a macrolide compound. In an
embodiment, the antibody specifically binds CD4 on CD4-
expressing T cells such as regulatory T cells (Treg cells). The
antibody may be any one or more of a monoclonal antibody or
fragment thereof, a polyclonal antibody or a fragment
thereof, a chimeric antibody, a humanized antibody, a human
antibody or a single chain antibody. These antibodies can be
from any source, e.g., rat, dog, cat, pig, horse, mouse or
human. Fragments of antibodies may be any one or more of
Fab, F(ab")2, Fv fragments or fusion proteins.

[0042] Ina preferred embodiment of the invention, the CD4
lymphocyte depleting agent is an antibody such as a human-
ized anti-CD4 antibody or a fragment thereof. In the most
preferred embodiment, the CD4 lymphocyte depleting anti-
body is zanolimumab.

[0043] In some embodiments of the invention, the mTOR
inhibitor and the CD4 lymphocyte depleting agent are admin-
istered concurrently. In additional embodiments, the mTOR
inhibitor and the CD4 lymphocyte depleting agent are admin-
istered sequentially. In further embodiments, the composition
comprising mTOR inhibitor and the CD4 lymphocyte deplet-
ing agent are administered with food or without food. Accord-
ing to certain aspects, mTOR inhibitors and CD4 lymphocyte
depleting agents may be used in combination with other phar-
maceuticals, including but not limited to cancer vaccines.
[0044] As described above, methods for treating malignant
neoplastic cell proliferative disorders or diseases, inhibiting
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malignant neoplastic cell proliferative disorders or diseases,
reducing tumor size associated with malignant neoplastic cell
proliferative disorders or diseases and promoting prophylaxis
of malignant neoplastic cell proliferative disorders or dis-
eases comprises providing and administering to the subject in
need thereof, a composition comprising an mTOR inhibitor
and a CD4 lymphocyte depleting agent. In one embodiment,
the composition for use with the claimed methods comprises
the mTOR inhibitor Temsirolimus (CCI-779) or a pharma-
ceutical equivalent, analog, derivative or a salt thereof and a
humanized anti-CD4 antibody (such as zanolimumab) as the
CD4 lymphocyte depleting agent. The mTOR inhibitor (for
example Temsirolimus (CCI-779) or a pharmaceutical
equivalent, analog, derivative or a salt thereof) and the CD4
lymphocyte depleting agent (for example zanolimumab) may
be administered concurrently or sequentially. Additionally,
the composition comprising the mTOR inhibitor Temsiroli-
mus (CCI-779) or a pharmaceutical equivalent, analog,
derivative or a salt thereof and a humanized anti-CD4 anti-
body (such as zanolimumab) as the CD4 lymphocyte deplet-
ing agent may further comprise a cancer vaccine.

[0045] In another embodiment, the composition for use
with the claimed methods comprises the mTOR inhibitor
Evirolimus (RADOO01) or a pharmaceutical equivalent, ana-
log, derivative or a salt thereof and humanized anti-CD4
antibody (such as zanolimumab) as the CD4 lymphocyte
depleting agent. The mTOR inhibitor (for example Eviroli-
mus (RADOO1) or a pharmaceutical equivalent, analog,
derivative or a salt thereof) and the CD4 lymphocyte deplet-
ing agent (for example zanolimumab) may be administered
concurrently or sequentially. Additionally, the composition
comprising the mTOR inhibitor Evirolimus (RADOO1) or a
pharmaceutical equivalent, analog, derivative or a salt thereof
and humanized anti-CD4 antibody (such as zanolimumab) as
the CD4 lymphocyte depleting agent may further comprise a
cancer vaccine.

[0046] In a further embodiment, the composition for use
with the claimed methods comprises the mTOR inhibitor is
Rapamycin or a pharmaceutical equivalent, analog, deriva-
tive or a salt thereof and humanized anti-CD4 antibody (such
as zanolimumab) as the CD4 lymphocyte depleting agent.
The mTOR inhibitor (for example Rapamycin or a pharma-
ceutical equivalent, analog, derivative or a salt thereof) and
the CD4 lymphocyte depleting agent (for example zanoli-
mumab) may be administered concurrently or sequentially.
Additionally, the composition comprising the mTOR inhibi-
tor is Rapamycin or a pharmaceutical equivalent, analog,
derivative or a salt thereof and humanized anti-CD4 antibody
(such as zanolimumab) as the CD4 lymphocyte depleting
agent may further comprise a cancer vaccine.

[0047] The subjects treated by the present invention include
mammalian subjects, including, human, monkey, ape, dog,
cat, cow, horse, goat, pig, rabbit, mouse and rat.

[0048] Various methods may be utilized to administer the
composition of the claimed methods, including but not lim-
ited to aerosol, nasal, oral, transmucosal, transdermal,
parenteral, implantable pump, continuous infusion, topical
application, capsules and/or injections.

Dosages of the Invention

[0049] Insomeembodiments of the invention, the effective
amounts of the mTOR inhibitors in the composition for use
with the claimed methods, in the pharmaceutical composi-
tions and/or in the claimed kits may be in the range of about
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0.1-0.5 mg/day, 0.5-1.0 mg/day, 1.0-1.5 mg/day, 1.5-2
mg/day, 2.0-2.5 mg/day, 2.5-5 mg/day, 5-10 mg/day, 10-15
mg/day, 15-20 mg/day, 20-25 mg/day, 25-30 mg/day, 30-35
mg/day, 35-40 mg/day, 40-45 mg/day, 45-50 mg/day, 50-55
mg/day, 55-60 mg/day, 60-65 mg/day, 65-70 mg/day, 70-75
mg/day, 75-80 mg/day, 80-85 mg/day, 85-90 mg/day, 90-95
mg/day, 95-100 mg/day, 0.75-10 mg/day or 2-10 mg/day. In
some embodiments of the invention, the mTOR inhibitors are
Temsirolimus (CCI-779) or a pharmaceutical equivalent,
analog, derivative or a salt thereof, Evirolimus (RAD0O01) or
a pharmaceutical equivalent, analog, derivative or a salt
thereof, and/or Rapamycin or a pharmaceutical equivalent,
analog, derivative or a salt thereof.

[0050] In alternate embodiments, the effective amounts of
the mTOR inhibitors in the composition for use with the
claimed methods, in the pharmaceutical compositions and/or
in the claimed kits may be in the range of about 1-5 mg/week,
5-10 mg/week, 10-15 mg/week, 15-20 mg/week, 20-25
mg/week, 25-30 mg/week, 30-35 mg/week, 35-40 mg/week,
40-45 mg/week, 45-50 mg/week, 50-55 mg/week, 55-60
mg/week, 60-65 mg/week, 65-70 mg/week, 70-75 mg/day,
75-80 mg/mg, 80-85 mg/mg, 85-90 mg/week, 90-95
mg/week or 95-100 mg/week. In some embodiments of the
invention, the mTOR inhibitors are Temsirolimus (CCI-779)
or a pharmaceutical equivalent, analog, derivative or a salt
thereof, Evirolimus (RADO0O1) or a pharmaceutical equiva-
lent, analog, derivative or a salt thereof, and/or Rapamycin or
a pharmaceutical equivalent, analog, derivative or a salt
thereof.

[0051] In some preferred embodiments, Temsirolimus is
administered at a dose of 25 mg over 30-60 minutes per week,
Evirolimus is administered at a dose of 0.75-10 mg per day
and/or Rapamycin is administered at a dose of 2-10 mg per
day.

[0052] Insome embodiments of the invention, the effective
amounts of the CD4 lymphocyte depleting agent in the com-
position for use with the claimed methods, in the pharmaceu-
tical compositions and/or in the claimed kits may be in the
range of about 100-200 mg/day, 200-300 mg/day, 300-400
mg/day, 400-500 mg/day, 500-600 mg/day, 600-700 mg/day,
700-800 mg/day, 800-900 mg/day, 900-1000 mg/day, 1000-
1100 mg/day, 1100-1200 mg/day, 1200-1300 mg/day, 1300-
1400 mg/day, 1400-1500 mg/day, 1500-1600 mg/day, 1600-
1700 mg/day, 1700-1800 mg/day, 1800-1900 mg/day or
1900-2000 mg/day. In a preferred embodiment of the inven-
tion, the CD4 lymphocyte depleting agent is a humanized
anti-CD4 antibody (for example Zanolimumab dose).
[0053] Inother embodiments of the invention, the effective
amounts of the CD4 lymphocyte depleting agent in the com-
position for use with the claimed methods, in the pharmaceu-
tical compositions and/or in the claimed kits may be in the
range of about 100-200 mg/week, 200-300 mg/week, 300-
400 mg/week, 400-500 mg/week, 500-600 mg/week, 600-
700 mg/week, 700-800 mg/week, 800-900 mg/week, 900-
1000 mg/week, 1000-1100 mg/week, 1100-1200 mg/week,
1200-1300 mg/week, 1300-1400 mg/week, 1400-1500
mg/week, 1500-1600 mg/week, 1600-1700 mg/week, 1700-
1800 mg/week, 1800-1900 mg/week or 1900-2000 mg/week.
In a preferred embodiment of the invention, the CD4 lympho-
cyte depleting agent is a humanized anti-CD4 antibody (for
example Zanolimumab dose). Zanolimumab may be admin-
istered at a dose of 980 mg per week.

[0054] In an embodiment of the claimed methods of the
invention, the mTOR inhibitor and the CD4 lymphocyte
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depleting agent may be administered simultaneously at the
aforementioned dosages using the appropriate modes of
administration, for instance, the modes of administration rec-
ommended by the manufacturer for each of the mTOR inhibi-
tor and the CD4 lymphocyte depleting agent.

[0055] Alternately, the mTOR inhibitor and the CD4 lym-
phocyte depleting agent may be administered sequentially at
the aforementioned dosages. For example, the mTOR inhibi-
tors (for example Temsirolimus, Evirolimus or Rapamycin)
may be administered, for example, daily at the aforemen-
tioned dosages and the CD4 lymphocyte depleting agent (for
example a humanized anti-CD4 antibody) may be adminis-
tered for example, daily, weekly, biweekly, every fortnight
and/or monthly at the aforementioned dosages. Alternately,
the mTOR inhibitors (for example Temsirolimus, Evirolimus
or Rapamycin) may be administered, for example, daily,
weekly, biweekly, every fortnight and/or monthly, at the
aforementioned dosages and the CD4 lymphocyte depleting
agent (for example a humanized anti-CD4 antibody) may be
administered for example, daily, at the aforementioned dos-
ages. Further, each of the mTOR inhibitor (for example Tem-
sirolimus, Evirolimus or Rapamycin) and the CD4 lympho-
cyte depleting agent (for example a humanized anti-CD4
antibody) may be administered daily, weekly, biweekly, every
fortnight and/or monthly, wherein the mTOR inhibitor is
administered at the aforementioned dosages on a day differ-
ent than the day on which the CD4 lymphocyte depleting
agent is administered at the aforementioned dosages.

[0056] The cancer vaccine dose would depend on the vac-
cine being used. The effective dose of the cancer vaccine may
be determined by one skilled in the art (such as the physician)
or it may be administered per the manufacturers’ recommen-
dation. In one embodiment, the first dose of the cancer vac-
cine is administered on day 0 and the second dose is admin-
istered on day 7. mTOR inhibitors may be administered on
days 2-32, at the aforementioned dosages. Further, 2-3
weekly doses of anti-CD4 depleting agent may be adminis-
tered starting on day 10, at the aforementioned dosages. For
example, if a heat shock protein vaccine is used, a heat shock
protein (for example, hsp110 or grp170) may be complexed
with a tumor antigen (such as gpl00) and subsequently
administered. In an embodiment, for a melanoma vaccine, a
complex of hsp110 and gp100 at 2.5 mg/kg, may be admin-
istered intradermally.

[0057] Typical dosages of an effective amount of mTOR
inhibitors (for example Temsirolimus (CCI-779) or a phar-
maceutical equivalent, analog, derivative or a salt thereof,
Evirolimus (RADOO01) or a pharmaceutical equivalent, ana-
log, derivative or a salt thereof, and/or Rapamycin or a phar-
maceutical equivalent, analog, derivative or a salt thereof) or
CD4 lymphocyte depleting agent can be in the ranges recom-
mended by the manufacturer where known therapeutic com-
pounds are used, and also as indicated to the skilled artisan by
the in vitro responses or responses in animal models.

[0058] For example, the FDA approved dosage for Tem-
sirolimus is 25 mg administered intravenously over 30-60
min every week, for Evirolimus is 0.75 mg-10 mg per day
administered orally, for Rapamycin is about 2-10 mg per day
administered orally and for Zanolimumab is about 980 mg
per week administered intravenously. The same or similar
dosing can be used in accordance with various embodiments
of'the present invention, or an alternate dosage may beused in
connection with alternate embodiments of the invention. The
actual dosage can depend upon the judgment of the physician,
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the condition of the patient, and the effectiveness of the thera-
peutic method based, for example, on the in vitro responsive-
ness of relevant cultured cells or histocultured tissue sample,
or the responses observed in the appropriate animal models.

Pharmaceutical Compositions of the Invention

[0059] In various embodiments, the present invention pro-
vides pharmaceutical compositions including a pharmaceu-
tically acceptable excipient along with a therapeutically
effective amount of a mTOR inhibitor (for example Tem-
sirolimus (CCI-779) or a pharmaceutical equivalent, analog,
derivative or a salt thereof, Evirolimus (RADOO1) or a phar-
maceutical equivalent, analog, derivative or a salt thereof,
and/or Rapamycin or a pharmaceutical equivalent, analog,
derivative or a salt thereof) and a CD4 lymphocyte depleting
agent (for example humanized anti-CD4 antibody such as
Zanolimumab). “Pharmaceutically acceptable excipient”
means an excipient that is useful in preparing a pharmaceu-
tical composition that is generally safe, non-toxic, and desir-
able, and includes excipients that are acceptable for veteri-
nary use as well as for human pharmaceutical use. Such
excipients may be solid, liquid, semisolid, or, in the case of an
aerosol composition, gaseous. A variety of aqueous carriers
may be used, e.g., water, buffered water, 0.4% saline, 0.3%
glycine, and the like, and may include other proteins for
enhanced stability, such as albumin, lipoprotein, globulin,
etc., subjected to mild chemical modifications or the like.
[0060] In various embodiments, the pharmaceutical com-
positions according to the invention may be formulated for
delivery via any route of administration. “Route of adminis-
tration” may refer to any administration pathway known in
the art, including but not limited to aerosol, nasal, oral, trans-
mucosal, transdermal or parenteral, topical or local for thera-
peutic treatment. Preferably, the compositions are adminis-
tered orally or parenterally, ie., intravenously,
intraperitoneally, intradermally, or intramuscularly.

[0061] mTOR inhibitors and/or CD4 lymphocyte depleting
agents useful in the treatment of disease in mammals will
often be prepared substantially free of naturally-occurring
immunoglobulins or other biological molecules. Preferred
mTOR inhibitors and/or CD4 lymphocyte depleting agents
will also exhibit minimal toxicity when administered to a
mammal.

[0062] The compositions of the invention may be sterilized
by conventional, well-known sterilization techniques. The
resulting solutions may be packaged for use or filtered under
aseptic conditions and lyophilized, the lyophilized prepara-
tion being combined with a sterile solution prior to adminis-
tration. The compositions may contain pharmaceutically-ac-
ceptable auxiliary substances as required to approximate
physiological conditions, such as pH adjusting and buffering
agents, tonicity adjusting agents and the like, for example,
sodium acetate, sodium lactate, sodium chloride, potassium
chloride, calcium chloride, and stabilizers (e.g., 1-20% mal-
tose, etc.).

[0063] According to certain aspects, mTOR inhibitors may
include, but are not limited to, rapamycin, Temsirolimus,
(CCI-779) and Evirolimus (RADO001). According to certain
aspects, CD4 lymphocyte depleting agents include, but are
not limited to, humanized anti-CD4 antibodies such as zano-
limumab.

Kits of the Invention

[0064] The present invention is also directed to articles of
manufacture and kits containing mTOR inhibitors and CD4
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lymphocyte depleting agents for therapeutic methods
described above. mTOR inhibitors include but are not limited
to mTOR inhibitor (for example Temsirolimus (CCI-779) or
a pharmaceutical equivalent, analog, derivative or a salt
thereof, Evirolimus (RADO0O01) or a pharmaceutical equiva-
lent, analog, derivative or a salt thereof, and/or Rapamycin or
a pharmaceutical equivalent, analog, derivative or a salt
thereof). CD4 lymphocyte depleting agents include but are
not limited to humanized anti-CD4 antibody, such as Zano-
limumab.

[0065] In one embodiment, the kit is configured particu-
larly for the purpose of treating mammalian subjects. In
another embodiment, the kit is configured particularly for the
purpose of treating human subjects. In further embodiments,
the kit is configured for veterinary applications, treating sub-
jects such as, but not limited to, farm animals, domestic
animals, and laboratory animals.

[0066] Instructions for use may be included in the kit.
“Instructions for use” typically include a tangible expression
describing the technique to be employed in using the compo-
nents of the kit to affect a desired outcome. Optionally, the kit
also contains other useful components, such as, diluents,
buffers, pharmaceutically acceptable carriers, syringes, cath-
eters, applicators, pipetting or measuring tools, bandaging
materials or other useful paraphernalia as will be readily
recognized by those of skill in the art.

[0067] The materials or components assembled in the kit
can be provided to the practitioner stored in any convenient
and suitable ways that preserve their operability and utility.
For example the components can be in dissolved, dehydrated,
or lyophilized form; they can be provided at room, refriger-
ated or frozen temperatures. The components are typically
contained in suitable packaging material(s). As employed
herein, the phrase “packaging material” refers to one or more
physical structures used to house the contents of the kit, such
as inventive compositions and the like. The packaging mate-
rial is constructed by well known methods, preferably to
provide a sterile, contaminant-free environment.

[0068] One skilled in the art will recognize many methods
and materials similar or equivalent to those described herein,
which could be used in the practice of the present invention.
Indeed, the present invention is in no way limited to the
methods and materials described. For purposes of the present
invention, the following terms are defined below.

EXAMPLES

[0069] The following examples are offered for illustrative
purposes only, and are not intended to limit the scope of the
present invention in any way.

Example 1

mTOR has Immunosuppressive Activity

[0070] Ashas been well established, mTOR inhibitors have
immune suppressing activity. For the [3H] thymidine incor-
poration assay, lymph nodes were harvested from naive C57
BL/6 or Pmel-1 mouse. 3x10° cells/well were cultured in
96-well plates and stimulated, with or without mTOR inhibi-
tors, for 72 hours. C57 BL/6 lymphocytes were stimulated
with anti-CD3 and anti-CD28 mAb, and Pmel-1 lymphocytes
were stimulated with gp100 peptide. DNA synthesis was
determined by incubation for 16 h with 1 pCi [3H]thymidine
(Amersham Biosciences, Piscataway, N.J., USA). As shown
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in FIG. 1A the two mTOR inhibitors, namely temsirolimus
and rapamycin have nearly identical activities.

[0071] Further, in vivo effect of temsirolimus on CD4+
FoxP3+ lymphocytes was assessed. B6 mice (5 mice per
group) were treated daily with temsirolimus for 24 days, 2
doses of vaccine (complex of hsp110 and gp100), or both.
FoxP3 staining was quantified with flow cytometry while
gating on CD4. As shown in FIG. 1B, Foxp3 positive lym-
phocytes (regulatory T cells) are increased by mTOR inhibi-
tion. Data show mean and standard error of the mean (s.e.m).
Representative results are shown from at least 2 independent
experiments. Based on these data, inventors adapted the strat-
egy of CD4 depletion as a strategy for removing these regu-
latory T cells (Tregs).

Example 2

The Combination of CD4 Depletion and
Termsirolimus was an Effective Treatment for B16
Tumors

[0072] Inthis Example, the inventors tested their combina-
tional therapy strategy, wherein mTOR inhibitors were com-
bined with a strategy to deplete regulatory T cells (Treg cells)
in mouse tumor model of B16 melanoma. Mice with estab-
lished B16 melanoma tumors, which are very immunoresist-
ent tumors, were treated with the combination of temsiroli-
mus and CD4 depleting antibodies.

[0073] Ten days after subcutaneous implantation of tumor
cells B6 mice were treated with PBS (control), temsirolimus,
CD4 depleting antibody (intraperitoneal injection of 200 ng
of GK1.5 mAb, administered every other day for 6 days,
starting at day 4), or both (temsirolimus and CD4 depleting
antibody). The tumor growth was monitored. Each line in
FIG. 2 represents mean tumor growth and standard error of
the mean (s.e.m), in five animals. P-values are for repeated
measures ANOVA. As shown in FIG. 2, this combination was
effective in slowing the growth of B16 tumors.

Example 3

Combination of CD4 Lymphocyte Depletion and
Temsirolimus was an Effective Treatment for
RENCA Tumors

[0074] Inthis Example, the inventors tested their combina-
tional therapy strategy, wherein mTOR inhibitors were com-
bined with a strategy to deplete regulatory T cells (Treg cells)
in mouse tumor model of RENCA tumors. RENCA is a
murine renal cancer cell and model.

[0075] Ten days after subcutaneous implantation of
RENCA tumor cells, Balb/c mice were treated with PBS
(control), temsirolimus, CD4 depleting antibody (intraperi-
toneal injection of 200 pug of GK1.5 mAb, administered every
other day for 6 days, starting at day 4), or both (temsirolimus
and CD4 depleting antibody). The tumor growth was moni-
tored. Each line in FIG. 3 represents mean tumor growth and
standard error of the mean (s.e.m) in five animals. P-values
are for repeated measures ANOVA. As shown in FIG. 3, this
combination was effective in curing three of five mice with
established tumors, even though a specific tumor vaccine was
not included.
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Example 4

Combinational Therapy Strategy Produces
Antitumor Immune Memory

[0076] Ten days after subcutaneous implantation of 2x10°
tumor cells, Balb/c mice were treated with temsirolimus (30
ug/mouse daily on days 14 to 34, intraperitoneally) or tem-
sirolimus plus CD4 depleting antibody (intraperitoneal injec-
tion 0f 200 pg of GK1.5 mAb, administered at day 6 and 10).
Mice were re-challenged with 2x10° RENCA tumor cells on
day 47. Naive mouse group was also challenged with
RENCA and served as a control. Tumor size was measured 11
and 18 days after the re-challenge. The tumor grew at the
same rate in untreated mice and mice treated with temsiroli-
mus alone. However, in the mice treated with both temsiroli-
mus and CD4 depletion the tumor did not grow (FIG. 4).
Since the mice were not being actively treated at the time of
tumor re-challenge, direct antitumor effects of the therapy
cannot account for the effects on tumor growth. These data
suggest that indirect immune effects persist after treatment
and account for the observed inhibition of tumor growth.

Example 5

Combinational Therapy Produces Antitumor
Immune Memory Effect that Inhibits Tumor Growth
in a Mouse Model of Metastatic Disease

[0077] RENCA tumor cells (2x10° cells) were injected
subcutaneously into the flank of Balb/c mice, CD4 depleting
antibody was administered twice on days 6 and 10, and tem-
sirolimus (15 ug/mouse) was administered daily from days 14
to day 34. On day 91, mice were rechallenged with RENCA
tumor cells (2x10°) injected intravenously. The mouse lungs
were examined for tumor growth 30 days after the rechal-
lenge (FIG. 5). The combinational therapy inhibited the
establishment and growth of RENCA tumors in the lung.

Example 6

Combinational Therapy Activates Cytotoxic T
Lymphocytes

[0078] RENCA tumor cells expressing CA9 were injected
subcutaneously into the flank of Balb/c mice. Mice were
treated as described in Example 3. Lymph nodes were har-
vested 35 days after tumor implantation. Lymphocytes were
activated in vitro with CA9 protein (10 pg/ml) at 37° C. for 48
h, then washed and intracellular stained with IFN-y. Flow
cytometry was performed using the FACScan to analyze IFN-
gamma (IFNy, IFN-y) expression, while gating on CD8. As
shown in FIG. 6, combination therapy activates cytotoxic T
lymphocytes as measured by the IFN-gamma response.

[0079] Various embodiments of the invention are described
above in the Detailed Description. While these descriptions
directly describe the above embodiments, it is understood that
those skilled in the art may conceive modifications and/or
variations to the specific embodiments shown and described
herein. Any such modifications or variations that fall within
the purview of this description are intended to be included
therein as well. Unless specifically noted, it is the intention of
the inventors that the words and phrases in the specification
and claims be given the ordinary and accustomed meanings to
those of ordinary skill in the applicable art(s).
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[0080] The foregoing description of various embodiments
of the invention known to the applicant at this time of filing
the application has been presented and is intended for the
purposes of illustration and description. The present descrip-
tion is not intended to be exhaustive nor limit the invention to
the precise form disclosed and many modifications and varia-
tions are possible in the light of the above teachings. The
embodiments described serve to explain the principles of the
invention and its practical application and to enable others
skilled in the art to utilize the invention in various embodi-
ments and with various modifications as are suited to the
particular use contemplated. Therefore, it is intended that the
invention not be limited to the particular embodiments dis-
closed for carrying out the invention.

[0081] While particular embodiments of the present inven-
tion have been shown and described, it will be obvious to
those skilled in the art that, based upon the teachings herein,
changes and modifications may be made without departing
from this invention and its broader aspects. It will be under-
stood by those within the art that, in general, terms used
herein are generally intended as “open” terms (e.g., the term
“including” should be interpreted as “including but not lim-
ited to,” the term “having” should be interpreted as “having at
least,” the term “includes” should be interpreted as “includes
but is not limited to,” etc.).
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1. A method of treating malignant neoplastic cell prolifera-
tive disorders or diseases in a subject in need thereof, com-
prising:

(1) providing a composition comprising an mTOR inhibitor

and a CD4 lymphocyte depleting agent, and

(i1) administering a therapeutically effective amount of the

composition to the subject to treat a malignant neoplas-
tic cell proliferative disorder or disease, thereby treating
malignant neoplastic cell proliferative disorders or dis-
eases.

2. A method of inhibiting malignant neoplastic cell prolif-
erative disorders or diseases in a subject in need thereof,
comprising:
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(1) providing a composition comprising an mTOR inhibitor

and a CD4 lymphocyte depleting agent, and

(i) administering a therapeutically effective amount of the

composition to the subject to inhibit a malignant neo-
plastic cell proliferative disorder or disease, thereby
inhibiting malignant neoplastic cell proliferative disor-
ders or diseases.

3. A method for promoting prophylaxis of malignant neo-
plastic cell proliferative disorders or diseases in a subject in
need thereof, comprising:

(1) providing a composition comprising an mTOR inhibitor

and a CD4 lymphocyte depleting agent, and

(i) administering a therapeutically effective amount of the

composition to the subject to promote prophylaxis of
malignant neoplastic cell proliferative disorders or dis-
eases, thereby promoting prophylaxis of malignant neo-
plastic cell proliferative disorders or diseases.

4. The method of claim 1, wherein the mTOR inhibitor is
selected from the group consisting of a small molecule, a
peptide, an antibody or a fragment thereof, a nucleic acid
molecule and a macrolide compound.

5. The method of claim 4, wherein the mTOR inhibitor is a
macrolide compound.

6. The method of claim 5, wherein the macrolide com-
pound is selected from the group consisting of (i) temsiroli-
mus (CCI-779) or a pharmaceutical equivalent, analog,
derivative or a salt thereof, (ii) Evirolimus (RADO0O1) or a
pharmaceutical equivalent, analog, derivative or a salt
thereof, and (iii) Rapamycin or a pharmaceutical equivalent,
analog, derivative or a salt thereof.

7. The method of claim 1, wherein the CD4 depleting agent
is selected from the group consisting of a small molecule, a
peptide, an antibody or a fragment thereof, a nucleic acid
molecule and a macrolide compound.

8. The method of claim 7, wherein the CD4 depleting agent
is an antibody or a fragment thereof.

9. The method of claim 8, wherein the antibody is a mono-
clonal antibody or a fragment thereof, a polyclonal antibody
or a fragment thereof, a chimeric antibody, a humanized
antibody, a human antibody or a single chain antibody.

10. The method of claim 9, herein the CD4 depleting agent
is a humanized anti-CD4 antibody.

11. The method of claim 10, wherein the antibody is zano-
limumab.

12. The method of claim 1, wherein the composition com-
prises a humanized anti-CD4 antibody and temsirolimus or a
pharmaceutical equivalent, analog, derivative or a salt
thereof.
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13. The method of claim 1, wherein the malignant neoplas-
tic cell proliferative disorder or disease is selected from the
group consisting of renal cell carcinoma and melanoma.

14. The method of claim 1, wherein the effective amount of
the mTOR inhibitor is 0.1-0.5 mg/day, 0.5-1.0 mg/day, 1.0-
1.5 mg/day, 1.5-2 mg/day, 2.0-2.5 mg/day, 2.5-5 mg/day,
5-10 mg/day, 10-15 mg/day, 15-20 mg/day, 20-25 mg/day,
25-30 mg/day, 30-35 mg/day, 35-40 mg/day, 40-45 mg/day,
45-50 mg/day, 50-55 mg/day, 55-60 mg/day, 60-65 mg/day,
65-70 mg/day, 70-75 mg/day, 75-80 mg/day, 80-85 mg/day,
85-90 mg/day, 90-95 mg/day or 95-100 mg/day.

15. The method of claim 1, wherein the effective amount of
the CD4 lymphocyte depleting agent is 100-200 mg/day,
200-300 mg/day, 300-400 mg/day, 400-500 mg/day, 500-600
mg/day, 600-700 mg/day, 700-800 mg/day, 800-900 mg/day,
900-1000 mg/day, 1000-1100 mg/day, 1100-1200 mg/day,
1200-1300 mg/day, 1300-1400 mg/day, 1400-1500 mg/day,
1500-1600 mg/day, 1600-1700 mg/day, 1700-1800 mg/day,
1800-1900 mg/day or 1900-2000 mg/day.

16. The method of claim 1, wherein the composition is
administered intravenously, intramuscularly, intraperito-
nealy, orally or via inhalation.

17. A pharmaceutical composition comprising a therapeu-
tically effective amount of an mTOR inhibitor and an effec-
tive amount of a CD4 lymphocyte depleting agent in a phar-
maceutically acceptable carrier.

18. The pharmaceutical composition of claim 14, wherein
the mTOR inhibitor is temsirolimus or a pharmaceutical
equivalent, analog, derivative or a salt thereof and the CD4
lymphocyte depleting agent is zanolimumab.

19. A kit for treatment, suppression or prophylaxis of
malignant neoplastic cell proliferative disorder or disease
comprising:

(1) an eftective amount of an mTOR inhibitor,

(i) an effective amount of a CD4 lymphocyte depleting
agent, and

(iii) instructions for use of the composition for the treat-
ment of, inhibition of or promotion of prophylaxis of
malignant neoplastic cell proliferative disorders or dis-
eases.

20. The kit of claim 16, wherein the mTOR inhibitor is
temsirolimus or a pharmaceutical equivalent, analog, deriva-
tive or a salt thereof and the CD4 lymphocyte depleting agent
is zanolimumab.



