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METHOD OF TREATMENT OF PROSTATE 
CANCER WITH ANDROGEN RECEPTOR 

AND GLUCOCORTICOID RECEPTOR 
ANTAGONISTS 

2 
increased survival following androgen-deprivation compared 
to those that do not overexpress the SGKl (Shanmugam et al., 
2007). In addition, in vitro studies using small interfering 
RNAs targeting SGKl or small molecule pharmacologic 

This application is a national phase application under 35 
U.S.C. §371 oflnternational Application No. PCT/US2013/ 
027150, filed Feb. 12, 2013, which claims the benefit of 
priority to U.S. Provisional Patent Application Ser. No. 
61/603,137, filed Feb. 24, 2012. The entire contents of each of 
the above-referenced disclosures are specifically incorpo­
rated herein by reference without disclaimer. 

5 inhibitors of SGKl demonstrate that inhibition of SGKl 
activity leads to decreased androgen-mediated prostate can­
cer cell growth (Shanmugam et al., 2007; Sherk et al., 2008). 
The inventors showed SGKl expression is high in primary 
prostate cancers and reduced following anti-androgen 

This invention was made with government support 
awarded by the Department of Defense and the National 
Institutes of Health. The government has certain rights in the 
invention. 

10 therapy (Szmulewitz et al., 2010) To the inventors' knowl­
edge, there has been only one other study examining SGKl 
expression in primary human prostate tumors; somewhat sur­
prisingly, SGKl expression was significantly decreased in 
prostate cancers as compared to prostatic hypertrophy (Rau-

BACKGROUND OF THE INVENTION 

15 hala et al., 2005). In addition to the AR, SGKl is also a direct 
target of glucocorticoid receptor (GR) activation in epithelial 
cells. Interestingly, standard chemotherapy regimens for cas­
trate-resistant prostate cancer include glucocorticoids such as 
prednisone, a GR agonist (Tannock et al., 2004; Petrylak et 

I. Field of the Invention 
Embodiments of this invention are directed generally to 

biology and medicine. In certain aspects, methods and com­
positions for treating a prostate cancer patient with a gluco­
corticoid receptor (GR) antagonist are provided. More spe­
cifically, the methods comprise treating a subject with 
castration-resistant prostate cancer with a GR antagonist, in 
particular in a subject that has previously received and dem­
onstrated prostate cancer progression despite androgen-dep­
rivation therapy. 

20 al., 2006). Although a proportion of patients show responses 
by a reduction in the tumor marker PSA and obtain palliative 
benefits from glucocorticoid treatment, there are no phase III 
data demonstrating that glucocorticoids provide a survival 
benefit (Fakih et al., 2002). Therefore, it is unclear how glu-

25 cocorticoids function in metastatic prostate cancer. To date, 
there are a few reports examining GR expression in human 
prostate cancer (Yemelyanov et al., 2007; Mohler et al., 1996) 
and no information on GR status in prostate cancer from 
androgen-deprived patients. 

II. Background 30 

Localized prostate cancers are treated with curative intent SUMMARY OF THE INVENTION 

Embodiments concern methods, compositions, and appa­
rati related to assessing, prognosing, and/or treating prostate 
cancer patients. In particular, it concerns using glucocorticoid 
receptor (GR) antagonists to treat patients with prostate can-
cer, in particular those with metastatic and castration resistant 
prostate cancer. 

Some embodiments include generating an expression pro­
file for glucocorticoid receptor (GR), which means obtaining 
the level of expression of AR or GR directly or indirectly by 
measuring or assaying activity or expression. Methods 
include directly measuring or assaying the level of expression 
or activity which refers to measuring or assaying a sample to 

by surgery or radiation, however, as many as 40% of patients 
will develop recurrent disease over time, and it remains the 
second leading cause of cancer related death in men (Jemal et 
al., 2010; Ward and Moul, 2005). There are established pre- 35 

dictors of prostate cancer recurrence or progression and 
widely used prognostic nomograms, which in large part uti­
lize common pathologic criteria (Han et al., 2003; Pound et 
al., 1999; Makarov et al., 2007; Stephenson et al., 2006). 
Furthermore, there are multiple biomarkers in development 40 

to help further hone prostate cancer prognostication (Fradet, 
2009; Fiorentino et al., 2010). Nonetheless, the biologic fac­
tors modulating prostate cancer biology and progression 
despite anti-androgen therapy remain an important area of 
research. 

The majority of prostate cancers rely on the androgen 
receptor (AR) for cell survival and proliferation, and the 
pathway remains important in the progression of prostate 
cancer even in patients whose disease progresses despite 
androgen deprivation therapy (Zegarra-Moro et al., 2002; 50 

Scher and Sawyers, 2005). Recently, serum/glucocorticoid­
regulated kinase 1 (SGKl) was found to be upregulated by 
AR activation in prostate cancer cell lines resulting in 
enhanced prostate cancer cell survival in vitro (Shanmugam 

45 determine the level of AR or GR expression (protein or tran­
script) in the cell. Indirectly obtaining the level of expression 
includes measuring or assaying expression or activity of a 
gene or protein that correlates with AR or GR expression or 

et al., 2007; Zou et al., 2009; Bolton et al., 2007). SGKl is a 55 

serine/threonine protein kinase with 54% homology in its 
catalytic domain to Akt and is involved in a multitude of 
metabolic and cell survival functions (Tessier and Woodgett, 
Jr., 2006). SGKl is transcriptionally induced and its protein 
product plays an important role in cellular responses to stres- 60 

sors such as oxidation, heat, and ultraviolet radiation (Tessier 
and Woodgett, 2006). SGKl has been shown to be overex­
pressed in a proportion of human breast cancers (Sahoo et al., 
2005) and to be important in protection from stress-induced 
apoptosis in breast cancer cell lines (Mikosz et al., 2001; Wu 65 

et al., 2004). Similarly, androgen-sensitive prostate cancer 
cell lines that ectopically express SGKl demonstrate 

activity. In some embodiments, the level of AR or GR expres­
sion can be indirectly obtained by measuring or assaying 
expression of a AR- or GR-responsive gene, which refers to a 
gene whose expression is affected in a dose-dependent man­
ner by AR or GR expression or activity. Expression refers to 
either protein expression or RNA (transcript) expression. 
Methods may involve either type of expression and a variety 
of assays are well known to those of skill in the art. For 
example, quantitative PCR may be performed to obtain RNA 
expression levels. The Affymetrix chip used in the Examples 
also provides information regarding RNA expression levels. 
Alternatively, reagents to detect protein expression levels 
may be employed in embodiments. Methods may involve 
probes, primers, and/or antibodies that are specific to GR or 
AR in order to assess expression levels. 

In some embodiments, the activity level of GR is measured 
by assaying the level of GR expression. In additional embodi­
ments, GR expression is GR transcript expression. In other 
embodiments, GR expression is GR protein expression. As 



US 9,289,436 B2 
3 

discussed above, in some embodiments, the activity level of 
GR is measured by assaying the expression level of one or 
more GR-responsive genes. A GR-responsive gene may be 
one or more of the following: MCLI, SAP30, DUS Pl, SGKl, 
SMARCA2, PTGDS, TNFRSF9, SFN, LAPTM5, GPSM2, 
SORT!, DPT, NRPl, ACSL5, BIRC3, NNMT, IGFBP6, 
PLXNCl, SLC46A3, C14orf139, PIASl, IDH2, SERPINFl, 
ERBB2, PECAMl, LBH, ST3GAL5, ILlRl, BINI, WIPE!, 
TFPl, FNl, FAM134A, NRIPl, RAC2, SPPl, PHF15, 
BTN3A2, SESNl, MAP3K5, DPYSL2, SEMA4D, STOM, 
orMAOA. 

In some embodiments, there is a step of assaying or mea­
suring the activity level of glucocorticoid receptor (GR) in a 
biological sample from the patient containing prostate cancer 
cells. As discussed above, the activity level of GR can be 
obtained directly or indirectly. It is specifically contemplated 
that levels of glucocorticoid activity or expression refers to 
activity or expression of the genes or proteins GRa, GR~, or 
both. Unless specifically stated otherwise, the terms "gluco­
corticoid receptor" or "GR" refer to both forms. Embodi­
ments discussed with respect to glucocorticoid receptor or 
GR may also be implemented solely with GRa or solely with 
GR~. 

Methods may also include obtaining a level of androgen 
receptor (AR) expression in prostate cancer cells from the 
patient. The level can be obtained by obtaining the results of 
an assay that measured the level of AR expression. In some 
embodiments, the level is obtained by measuring or assaying 
the level of AR expression. 

In one aspect of the invention, there is provided a method of 
treating castration-resistant prostate cancer in a subject com­
prising administering to said subject a glucocorticoid recep-
tor (GR) antagonist. The subject may exhibit androgen-de­
prived prostate cancer, and/or may previously have been or is 
currently being treated with androgen deprivation therapy, 
such as with leuprolide goserelin, triptorelin, histrelin, deger­
elix or surgical castration. The subject may previously have 
been or is currently being treated with an androgen receptor 
(AR) antagonist, such as MDV3100, ARN-509, flutamide, 
bicalutamide, nilutamide, or cyproterone acetate. The subject 
may exhibits prostate cancer with elevated GR expression. 
The GR antagonist may be beclometasone, betamethasone, 
budesonide, ciclesonide, flunisolide, fluticasone, 
GSK650394, mifepristone, mometasone, or triamcinoclone. 
In further embodiments it may be CORT 0113083 or CORT 
00112716. 

4 
previously been treated with both androgen-deprivation 
therapy and an androgen receptor antagonist. 

In another embodiment, there is provided a method of 
inhibiting the progression of castration resistant prostate can-

5 cer in a subject comprising administering to said subject with 
a glucocorticoid receptor (GR) antagonist. A further embodi­
ment comprises a method of preventing development of cas­
tration resistant prostate cancer in a subject comprising 
administering to said subject with a glucocorticoid receptor 

10 (GR) antagonist. Yet another embodiment comprises method 
of inhibiting glucocorticoid receptor activity in prostate can­
cer tissues in a subject comprising administering to said sub­
ject with a GR antagonist. An additional embodiment com­
prises a method of treating castration resistant prostate cancer 

15 in a subject comprising administering to said subject with a 
glucocorticoid receptor (GR) antagonist and a steroid. 

Another embodiment comprises a method of treating pros­
tate cancer in a subject comprising co-administering to said 
subject an androgen receptor (AR) antagonist and a gluco-

20 corticoid receptor (GR) antagonist. Further, an embodiment 
may comprise a method of treating prostate cancer in a sub­
ject whose tumor become resistant to anti-AR therapy com­
prising add a glucocorticoid receptor (GR) antagonist to their 
therapy. Still yet an additional embodiment comprises a 

25 method of treating prostate cancer in a subject whose tumor 
become resistant to anti-AR therapy comprising co-adminis­
tering to said subject a glucocorticoid receptor (GR) antago­
nist and a cytotoxic chemotherapy. A further embodiment 
involves a method of treating prostate cancer in a subject 

30 comprising co-administering to said subject a glucocorticoid 
receptor (GR) antagonist and a drug that decreases circulating 
levels of testosterone. Another embodiment comprises a 
method of treating prostate cancer in a subject comprising 
alternating administrations to said subject of an androgen 

35 receptor (AR) antagonist and a glucocorticoid receptor (GR) 
antagonist. 

Embodiments may also include where the patient is treated 
with more than one type of cancer therapy. This may be after 
the patient is determined to have a particular prognosis or 

40 after the status of the patient's GR and AR expression profile 
is known. In some embodiments, a patient is treated with at 
least two of the following: radiation, chemotherapy, or a 
biologic. In particular embodiments, the patient may be 
treated with an anti-androgen, kinase inhibitor and/or anti-

45 angiogenic agent. 
In another embodiment, the method may comprises alter­

natingAR antagonism and GR antagonism. The methods may 
therefore address tumor shift back and forth between signal­
ing mechanisms that overcome receptor blockade. For 

50 example, the methods may include AR antagonist therapy 
followed by GR antagonist therapy, following by AR antago­
nist therapy, followed by GR antagonist therapy, and so on. 

The subject may be treated with a second prostate cancer 
therapy, such as androgen deprivation therapy, including leu­
prolide goserelin, triptorelin, histrelin, or surgical castration. 
The second prostate cancer therapy may be an androgen 
synthesis inhibitor, such as ketococonazole, abiraterone, 
TAK-700 and TOK00l. The second prostate cancer therapy 
may be conventional chemotherapy, radiotherapy, cryo­
therapy, immunotherapy or surgery. The second prostate can­
cer therapy may be given prior to said GR antagonist, after 
said GR antagonist, or at the same time as said GR antagonist. 
The GR antagonist may administered systemically, region­
ally or locally to a tumor site, or may be administered orally, 
intravenously, intraarterially, into tumor vasculature or intra­
tumorally. The GR antagonist is administered more than 60 

once,suchas2,3,4,5,6, 7,8,9, 10, 11, 12, 13, 14, 15,20,25 

Any method may also include treating the patient for pros­
tate cancer, which may include directly administering or pro-

55 viding a cancer therapy. In some embodiments, a practitioner 
or doctor may prescribe a cancer therapy that the patient 
administers to herself. 

To achieve these methods, a doctor, medical practitioner, or 
their staff may retrieve a biological sample from a patient for 
evaluation. The sample may be a biopsy, such as a prostate 
tissue or tumor biopsy. The sample may be analyzed by the 

or more times. 
The method may further comprising assessing GR expres­

sion in a prostate cancer tissue of said subject. The method 
may further comprising assessing androgen receptor expres­
sion in a prostate cancer tissue of said subject. The prostate 
cancer may be metastatic or recurrent. The subject may have 

practitioner or their staff, or it may be sent to an outside or 
independent laboratory. The medical practitioner may be cog­
nizant of whether the test is providing information regarding 

65 the patient's level of GR and/or AR expression or activity, or 
the medical practitioner may be aware only that the test indi­
cates directly or indirectly that the test reflects that the patient 
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has a particular prognosis or can be given a particular prog­
nosis score. Furthermore, the practitioner may know the 
patient's AR or GR status, such as AR+ or AR-, or GR+ or 
GR-. Alternatively, he or she may be aware only that the test 
or assay indicates the patient has a poor prognosis, or the 
worst prognosis. 

Other embodiments include a computer readable medium 
having software modules for performing a method compris­
ing the acts of: (a) comparing glucocorticoid receptor data 
obtained from a patient's prostate cancer sample with a ref­
erence; and (b) providing an assessment of glucocorticoid 
receptor status to a physician for use in determining an appro­
priate therapeutic regimen for a patient. In further embodi­
ments, the computer readable medium further comprises a 
software module for assessing estrogen receptor status of the 
patient's prostate cancer sample. 

6 
It is contemplated that in methods described herein, pros­

tate cancer cells may undergo apoptosis following treatment 
set forth herein. Moreover, in some embodiments, the com­
bination of a glucocorticoid receptor antagonist and an anti-

5 cancer agent or compound induces more apoptosis than treat­
ment with just the anticancer treatment alone. 

Glucocorticoid receptor antagonists are known to those of 
skill in the art. It refers to a compound or substance that that 
does not provoke a biological response itself upon binding to 

10 the glucocorticoid receptor, but blocks or dampens agonist­
mediated responses. Examples include, but are not limited to, 
beclometasone, betamethasone, budesonide, ciclesonide, 
flunisolide, fluticasone, mifepristone, mometasone, and tri­
amcinolone. In further embodiments it may be CORT 

15 0113083 or CORT 00112716. In additional embodiments, the 
glucocorticoid receptor antagonist has undetectable level or a 
lower level of activity as a progesterone receptor antagonist. 
In certain embodiments, the glucocorticoid receptor antago­
nist has greater than 10-fold, 50-fold, 100-fold, 200-fold, 

Computer systems are also included. In some embodi­
ments, they have a processor, memory, external data storage, 
input/output mechanisms, a display, for assessing glucocor­
ticoid receptor activity, comprising: (a) a database; (b) logic 
mechanisms in the computer generating for the database a 
GR-responsive gene expression reference; and (c) a compar­
ing mechanism in the computer for comparing the GR-re­
sponsive gene expression reference to expression data from a 
patient sample using a comparison model to determine a GR 25 

gene expression profile of the sample. 

20 300-fold, 400-fold, 500-fold, 1000-fold lower binding activ­
ity (or any range derivable therein) for another hormone 
receptor compared to its binding activity for glucocorticoid 
receptor. In specific embodiments the hormone receptor is 
estrogen receptor or progesterone receptor. 

In some embodiments, a patient had been previously 
treated with an anti-cancer therapy, such as radiation, chemo­
therapy, or immunotherapy ( or a combination or multiple 
therapies thereof). In certain embodiments, a first anti-cancer 
therapy prior to therapy with glucocorticoid receptor antago­
nist was last administered more than two weeks prior to the 
glucocorticoid receptor antagonist or its combination with a 

Other embodiments include an interne accessible portal for 
providing biological information constructed and arranged to 
execute a computer-implemented method for providing: (a) a 
comparison of gene expression data of one or more GR- 30 

responsive genes in a patient sample with a calculated 
reporter index; and (b) providing an assessment of GR activ- second anti-cancer therapy. In certain embodiments, this first 

anti-cancer therapy that does not include a glucocorticoid 
receptor antagonist was last administered to the prostate can­
cer patient at least 7, 8, 9, 10, 11, 12, 13, 14 days, and/or 1, 2, 
3, 4, or 5 weeks, and/or 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 

ity or expression to a physician for use in determining an 
appropriate therapeutic regime for a patient. 

In addition to compiling, collecting and or processing data 35 

related to GR status, methods, media and systems may also 
include the same embodiments with respect to data related to 
AR status. Such aspects may be instead of or in addition to the 
aspects related to GR status or data. 

months prior to treatment with a glucocorticoid receptor 
antagonist. Treatment methods may be applied to prostate 
cancer or prostate cancer cells that are chemo-resistant or 
prostate cancer cells that are not chemo-sensitive. Moreover, 
treatment may be applied to prostate cancer or to prostate 

Embodiments also include methods of killing prostate can- 40 

cer cells comprising administering to a prostate cancer patient 
an effective amount of a combination of anti-cancer com­
pounds, wherein the anticancer compounds comprise a glu­
cocorticoid receptor antagonist and a chemotherapeutic. In 
other embodiments, there are methods for treating prostate 
cancer in a patient comprising administering to the patient an 
effective amount of glucocorticoid receptor antagonist and a 
chemotherapeutic. In further embodiments, methods are pro­
vided for treating chemotherapy-insensitive prostate cancer 
cells comprising administering to a prostate cancer patient an 
effective amount of a glucocorticoid receptor antagonist fol­
lowed by chemotherapy. 

Other methods include methods for treating prostate can­
cer in a patient comprising: a) administering radiation or at 
least a first chemotherapeutic to the patient; b) subsequently 
administering an effective amount of a glucocorticoid recep­
tor antagonist to the patient; and, c) administering radiation 
again or at least a second chemotherapeutic to the patient after 
the glucocorticoid receptor antagonist is administered to the 
patient. 

In some embodiments, there are methods for treating pros­
tate cancer in a patient comprising: a) administering an effec­
tive amount of a glucocorticoid receptor antagonist to the 
patient, wherein the patient expresses detectable levels of GR 
prior to administration of the GR antagonist; b) then admin­
istering an effective amount of radiation or at least one che­
motherapeutic. 

cancer cells that were previously administered a first apopto­
sis inducing agent, but were resistant to apoptosis. 

Methods involve treating prostate cancer, particularly an 
45 AR antagonist-resistant prostate cancer, with a combination 

of therapies that includes a glucocorticoid receptor antagonist 
and an anticancer therapy that induces apoptosis (together 
they may be referred to as a combination of anti-cancer agents 
or compounds), such as a chemotherapeutic or an anti-andro-

50 gen receptor (AR) antagonist such as MDV-3100. In some 
embodiments, the chemotherapeutic is capecitabine, carbo­
platin, cyclophosphamide (Cytoxan), daunorubicin, doc­
etaxel (Taxotere), doxorubicin (Adriamycin), epirubicin (El­
lence), fluorouracil (also called 5-fluorouracil or 5-FU), 

55 gemcitabine, eribulin, ixabepilone, methotrexate, mitomycin 
C, mitoxantrone, paclitaxel (Taxol), thiotepa, vincristine, or 
vinorelbine, or a combination of these agents. In other 
embodiments, therapy with a glucocorticoid receptor antago­
nist is combined MDV-3100, abiraterone, radiation, chemo-

60 therapeutic(s) and radiation, a combination of chemothera­
peutics, or a combination of one or more chemotherapeutic 
agents and an anti-androgen or anti-androgen receptor drug. 

It is contemplated that in some embodiments of the com­
bination therapy the glucocorticoid receptor antagonist is 

65 administered within 5, 10, 30, 45, 60 minutes, and/or 1, 2, 3, 
4,5,6, 7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,20,21,22, 
23, 24 hours, and/or 1, 2, 3, 4, 5, 6, 7 days, or any combination 
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embodiments in the Example section are understood to be 
embodiments that are applicable to all aspects of the technol­
ogy described herein. 

"Cancer prognosis" generally refers to a forecast or pre-

thereof within administration of at least one or the combina­
tion of the anti-cancer agents or compounds. In specific 
embodiments, the glucocorticoid receptor antagonist is 
administered within 2 hours, 12 hours or 24 hours of admin­
istration of an anticancer agent or compound ( or a combina­
tion of such agents or compounds). 

5 diction of the probable course or outcome of the cancer. As 
used herein, cancer prognosis includes the forecast or predic­
tion of any one or more of the following: duration of survival 
of a patient susceptible to or diagnosed with a cancer, duration 
of recurrence-free survival, duration of progression free sur-

In a further embodiment, the glucocorticoid receptor (GR) 
antagonists of the present invention can be combined with 
anti-kinases such as mammalian target of rapamycin ( m TOR) 
inhibitors. Non-limiting examples of mTOR inhibitors 
include rapamycin, epigallocatechin gallate (EGCG), caf­
feine curcumin, resveratrol, temsirolimus, everolimus, and 
ridaforolimus, and derivatives and analogues thereof. This 
combination can be used in compositions and methods dis-

15 
closed throughout the specification. 

10 viva! of a patient susceptible to or diagnosed with a cancer, 
response rate in a group of patients susceptible to or diag­
nosed with a cancer, and/or duration of response in a patient 
or a group of patients susceptible to or diagnosed with a 

It is specifically contemplated that treatment may continue 
or be repeated. In some embodiments, once treated with the 
combination of a glucocorticoid receptor antagonist and at 
least one anticancer agent or compound, all or part of the 20 

treatment may be repeated alone or in combination with a 
different anticancer agent or compound. 

In certain embodiments, the glucocorticoid receptor 
antagonist is administered prior to as the other agent or 
therapy included in the combination therapy. In certain 25 

embodiments, the glucocorticoid receptor antagonist is 
administered 5, 10, 30, 45, 60 minutes, and/or 1, 2, 3, 4, 5, 6, 
7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,20,21,22,23,24 
hours, and/or 1, 2, 3, 4, 5, 6, 7 days, or any combination 
thereof prior to administration of at least one or the combi- 30 

nation of the anti-cancer agents or compounds. It is specifi­
cally contemplated that in some embodiments, the glucocor­
ticoid receptor antagonist is given prior to administration of 
the anticancer agent or compound but that the glucocorticoid 
receptor antagonist is also given concurrently with or after 35 

administration of the initial or a subsequent dose of the anti­
cancer agent or compound. As discussed throughout, the anti­
cancer agent or compound may be in a combination of such 
agents or compounds. In certain embodiments, the glucocor­
ticoid receptor antagonist is administered up to three days 40 

prior to administering the anticancer agent or compound. 
Additionally or alternatively, the glucocorticoid receptor 

antagonist is administered after administration of the other 
agent or therapy included in the combination therapy. In 
certain embodiments, the glucocorticoid receptor antagonist 45 

is administered 5, 10, 30, 45, 60 minutes, and/or 1, 2, 3, 4, 5, 
6, 7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,20,21,22,23, 
24 hours, and/or 1, 2, 3, 4, 5, 6, 7 days, or any combination 
thereof after administration of at least one or the combination 

cancer. 
In certain aspects, prognosis is an estimation of the likeli­

hood of metastasis free survival of said patient over a prede­
termined period of time, e.g., over a period of 5 years. 

In further aspects, prognosis is an estimation of the likeli­
hood of death of disease of said patient over a predetermined 
period of time, e.g., over a period of 5 years. 

The term "recurrence" refers to the detection of prostate 
cancer in form of metastatic spread of tumor cells, local 
recurrence, contralateral recurrence or recurrence of prostate 
cancer at any site of the body of the patient after prostate 
cancer had been substantially undetectable or responsive to 
treatments. 

As used herein, "treatment" or "therapy" is an approach for 
obtaining beneficial or desired clinical results. This includes: 
reduce the number of cancer cells; reduce the tumor size; 
inhibit (i.e., slow to some extent and/or stop) cancer cell 
infiltration into peripheral organs; inhibit (i.e., slow to some 
extent and/or stop) tumor metastasis; inhibit, to some extent, 
tumor growth; and/or relieve to some extent one or more of 
the symptoms associated with the disorder, shrinking the size 
of the tumor, decreasing symptoms resulting from the dis­
ease, increasing the quality oflife of those suffering from the 
disease, decreasing the dose of other medications required to 
treat the disease, delaying the progression of the disease, 
and/or prolonging survival of patients. 

The term "therapeutically effective amount" refers to an 
amount of the drug that may reduce the number of cancer 
cells; reduce the tumor size; inhibit (i.e., slow to some extent 
and preferably stop) cancer cell infiltration into peripheral 
organs; inhibit (i.e., slow to some extent and preferably stop) 
tumor metastasis; inhibit, to some extent, tumor growth; and/ 
or relieve to some extent one or more of the symptoms asso-
ciated with the disorder. To the extent the drug may prevent 
growth and/or kill existing cancer cells, it may be cytostatic 
and/or cytotoxic. For cancer therapy, efficacy in vivo can, for 

of the anti-cancer agents or compounds. It is specifically 
contemplated that in some embodiments, the glucocorticoid 
receptor antagonist is given after to administration of the 
anticancer agent or compound; such administration may be 
repeated. As discussed throughout, the anticancer agent or 
compound may be in a combination of such agents or com­
pounds. In certain embodiments, the glucocorticoid receptor 
antagonist is administered up to three days after administer­
ing the anticancer agent or compound. 

50 example, be measured by assessing the duration of survival, 
time to disease progression (TTP), the response rates (RR), 
duration ofresponse, and/or quality oflife. 

The terms "overexpress," "overexpression," "overex­
pressed," "up-regulate," or "up-regulated" interchangeably 

55 refer to a biomarker that is transcribed or translated at a 

Compositions are contemplated to include a glucocorti­
coid receptor antagonist and any other anticancer compound 60 

discussed herein. In some embodiments, the composition is in 
a pharmaceutically acceptable formulation. 

Use of the one or more compositions may be employed 
based on methods described herein. Other embodiments are 
discussed throughout this application. Any embodiment dis- 65 

cussed with respect to one aspect of the invention applies to 
other aspects of the invention as well and vice versa. The 

detectably greater level, usually in a cancer cell, in compari­
son to a non-cancer cell or cancer cell that is not associated 
with the worst or poorest prognosis. The term includes over­
expression due to transcription, post transcriptional process­
ing, translation, post-translational processing, cellular local­
ization, and/or RNA and protein stability, as compared to a 
non-cancer cell or cancer cell that is not associated with the 
worst or poorest prognosis. Overexpression can be detected 
using conventional techniques for detecting mRNA (i.e., RT­
PCR, PCR, hybridization) or proteins (i.e., ELISA, immuno­
histochemical techniques, mass spectroscopy). Overexpres­
sion can be 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 
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90% or more in comparison to a normal cell or cancer cell that 
is not associated with the worst or poorest prognosis. In 
certain instances, overexpression is I-fold, 2-fold, 3-fold, 
4-fold 5, 6, 7, 8, 9, 10, or 15-fold or more higher levels of 
transcription or translation in comparison to a non-cancer cell 5 

or cancer cell that is not associated with the worst or poorest 
prognosis. 

10 
DESCRIPTION OF THE DRAWINGS 

The following drawings form part of the present specifica­
tion and are included to further demonstrate certain aspects of 
the present invention. The invention may be better understood 
by reference to one or more of these drawings in combination 
with the detailed description of specific embodiments pre­
sented herein. 

FIGS. lA-C. Immunohistochemical analysis of prostate 
"Biological sample" includes sections of tissues such as 

biopsy and autopsy samples, and frozen sections taken for 
histologic purposes. Such samples include prostate cancer 
tissues, cultured cells, e.g., primary cultures, explants, and 
transformed cells. A biological sample is typically obtained 
from a mammal, such as a primate, e.g., human. 

A "biopsy" refers to the process of removing a tissue 
sample for diagnostic or prognostic evaluation, and to the 
tissue specimen itself. Any biopsy technique known in the art 
can be applied to the diagnostic and prognostic methods of the 
present invention. The biopsy technique applied will depend 

10 cancer tissue. (FIG. lA) SGKl expression. Representative 
pictures showing SGKl expression is increased in prostate 
cancer cells compared to benign surrounding epithelium (1 st 

panel-20x magnification, black line is drawn to show demar­
cation of cancerous area). In TN-PC (middle two panels) 

15 SGKl expression is variable. In AD-PC, high SGKl expres­
sion was less frequent ( 40x). (FIG. lB) GR was expressed in 
a higher percentage of AD-PC compared to TN-PC (40x). 
(FIG. lC) AR expression was universally positive and pre-
dominantly nuclear in both TN-PC and AD-PC (40x). 

FIGS. 2A-C. PSA progression free survival estimates. 
Kaplan-Meier log-rank survival estimates of progression­
free survival for (FIG. 2A). All patients (FIG. 2B). Stratified 
by Gleason grade low (5-6) versus intermediate/high (7-9). 
(FIG. 2C) Stratified by SGKl expression high (3+) versus low 

25 (0 to 2+). 

on the tissue type to be evaluated ( e.g., prostate), the size and 
type of the tumor, among other factors. Representative biopsy 20 

techniques include, but are not limited to, excisional biopsy, 
incisional biopsy, needle biopsy, and surgical biopsy. An 
"excisional biopsy" refers to the removal of an entire tumor 
mass with a small margin of normal tissue surrounding it. An 
"incisional biopsy" refers to the removal of a wedge of tissue 
that includes a cross-sectional diameter of the tumor. A diag­
nosis or prognosis made by endoscopy or fluoroscopy can 
require a "core-needle biopsy," or a "fine-needle aspiration 
biopsy" which generally obtains a suspension of cells from 
within a target tissue. Biopsy techniques are discussed, for 30 

example, in Harrison's Principles of Internal Medicine 
(2005). Obtaining a biopsy includes both direct and indirect 
methods, including obtaining the biopsy from the patient or 
obtaining the biopsy sample after it is removed from the 
patient. 

The use of the word "a" or "an" when used in conjunction 
with the term "comprising" in the claims and/or the specifi­
cation may mean "one," but it is also consistent with the 
meaning of "one or more," "at least one," and "one or more 
than one." 

Throughout this application, the term "about" is used to 
indicate that a value includes the standard deviation of error 
for the device or method being employed to determine the 
value. 

The use of the term "or" in the claims is used to mean 
"and/or" unless explicitly indicated to refer to alternatives 
only or the alternatives are mutually exclusive, although the 
disclosure supports a definition that refers to only alternatives 
and "and/or." It is also contemplated that anything listed using 
the term "or" may also be specifically excluded. 

DETAILED DESCRIPTION OF THE INVENTION 

SGKl has recently been identified as an AR-regulated 
target gene that encodes a protein kinase important in prostate 
cancer cell survival. Currently, there is a paucity of knowl­
edge regarding SGKl expression and its clinical significance 
in primary prostate cancers. The inventors examined the 
expression ofSGKl along with its nuclear receptor regulators 

35 AR and GR in both untreated and androgen-deprived human 
prostate cancer. They found that SGKl is expressed in virtu­
ally all prostate cancers, but that the level ofSGKl expression 
is variable. SGKl expression was consistently more intense 
in tumor epithelial cells compared to unaffected surrounding 

40 prostate tissue, supporting the notion that increased AR activ­
ity induces SGKl expression. This observation contradicts a 
previous study examining SGKl expression, which demon­
strated a decrease in expression in tumor tissue samples when 
compared to benign prostatic hypertrophy (Rauhala et al., 

45 2005). This difference may be due to the comparison of 
cancer to benign pro static hypertrophy in the previous study, 
rather than a comparison to unaffected adjacent normal pros­
tate tissue as in this study. Furthermore, the finding that SGKl 
expression decreases following androgen-deprivation 

50 therapy supports the finding that SGKl expression is AR­
mediated. As used in this specification and claim( s ), the words "com­

prising" ( and any form of comprising, such as "comprise" and 
"comprises"), "having" (and any form of having, such as 
"have" and "has"), "including" (and any form of including, 
such as "includes" and "include") or "containing" (and any 55 

form of containing, such as "contains" and "contain") are 
inclusive or open-ended and do not exclude additional, unre­
cited elements or method steps. 

Although only statistically significant at 5 years, it is none­
theless interesting that the inventors found an increased risk 
of prostate cancer recurrence in patients with lower SGKl 
expression. This finding contradicted the inventors' initial 
hypothesis that high SGKl expression in untreated primary 
prostate cancers would predict an increased risk of recurrence 
secondary to enhanced cancer cell survival. However, 
because SGKl is an AR target gene, lower expression of 
SGKl despite strong AR expression may reflect aberrant 
androgen pathway signaling associated with a less differen­
tiated tumor phenotype. This hypothesis is consistent with the 
association between a higher Gleason grade and lower SGKl 
expression found in this study. In support of this hypothesis, 
another study examining the expression of the AR target gene 
PSA/HK3 in prostate cancer found a similar inverse correla­
tion between this AR-regulated gene and biochemical recur-

Other objects, features and advantages of the present 
invention will become apparent from the following detailed 60 

description. It should be understood, however, that the 
detailed description and the specific examples, while indicat­
ing specific embodiments of the invention, are given by way 
of illustration only, since various changes and modifications 
within the spirit and scope of the invention will become 65 

apparent to those skilled in the art from this detailed descrip-
tion. 
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remained high in nearly half of androgen-deprived cancers is 
consistent with this hypothesis. 

Thus, in further studies, the inventors tested whether, fol­
lowing androgen-deprivation therapy (ADT) and the loss of 

rence (Sterbis et al., 2008). On the other hand, a recent pub­
lication by Donovan et al. (2010) using a novel qualitative 
immunofluorescence scoring system for nuclear AR expres­
sion found an association of higher nuclear AR expression 
with increased prostate cancer specific mortality. Other stud­
ies examining AR (NR3C4) mRNA levels in primary tumor 
tissue also found an increase in biochemical relapse in 
patients with higher AR (NR3C4) mRNA compared to benign 
surrounding tissues (Rosner et al., 2007; Li et al., 2004). 
These findings likely reflect a difference between measurable 
AR expression and actual AR pathway activity reflecting the 
complexity of AR pathway signaling in prostate cancer biol­
ogy. There are multiple possible mechanisms underlying 
potentially decreased AR signaling, even in the setting of 
intact testosterone. These are only now coming to light, and 
include AR splice variants and mutations (Guo et al., 2009; 
Koochekpour, 2010; Sun et al., 2010). 

5 AR activity in prostate cancer cells, administration of GR 
antagonists would have an effect. As shown herein, the inven­
tors demonstrated that in the context of androgen receptor 
antagonism, the levels of glucocorticoidreceptor (GR) within 
human castrate-resistant prostate cancer cell lines increases 

10 compared to those who have not been treated with AR inhi­
bition, GR activation makes these castrate-resistant cell lines 
more resistant to AR inhibition, and that treatment of these 
cell lines with GR antagonists results in synergistic growth 
inhibition. These and other aspects of the invention are 

15 described in detail below. 

It is clear that this study has several limitations. Foremost is 
that the percentage of tumors with low SGKl expression was 20 

only-25% of the total sample size; analysis of this population 
is therefore limited. The second major limitation is that many 
patients were lost to follow-up over time. The wide range of 
follow-up from 6 weeks to over 15 years may confound the 
PFS analyses. In addition, several of the statistical associa- 25 

tions between SGKl expression and clinical parameters were 
suggestive of an association while not meeting the Ps0.05 
cut-off, although the association with relapse at 5 years was 
statistically significant. A larger sample size, potentially 
enriched for patients with higher grade disease, would likely 30 

strengthen these findings. Furthermore, more consistent 
long-term follow-up would also potentially allow more 
robust statistical analyses to be made. Such studies, including 
multivariate analyses, receiver operating curves, and correla­
tion coefficients would clearly be necessary to justify the use 35 

of SGKl staining as a prognostic biomarker. 
Although SGKl is a known effector of the glucocorticoid 

pathway (Mikosz et al., 2001) and glucocorticoids are uti­
lized in systemic therapy for castrate-resistant prostate can­
cer, little is known about either GR expression in prostate 40 

cancer or how glucocorticoids may be exerting a therapeutic 
effect. To the inventors' knowledge, there have only been two 
prior studies investigating GR expression in prostate cancer 
(Yemelyanov et al., 2007; Mohler et al., 1996). In line with 
previous GR expression data, the inventors have also found 45 

that GR was expressed in approximately a third of PC 
samples when compared to adjacent normal prostate tissue. 
Interestingly, this study demonstrates that GR is expressed in 
a higher proportion of androgen-deprived compared to treat­
ment-naive primary prostate cancer samples, which neither of 50 

the prior studies examined. Furthermore, of the five castrate­
resistant samples from the AD-PC group, four overexpressed 
GR (80%). Although the sample size is small, this finding is 
interesting and could be explained by the fact that in an 
androgen-depleted environment, GR expression increases to 55 

compensate for decreased AR activity. AR and GR share 
similar DNA binding domain sequences as well as some of 
the same downstream effector genes, including SGKl 
(Cleutjens et al., 1997; Ho et al., 1993; Chen et al., 1997). It 
is well known that the AR remains relevant in the progression 60 

to castrate-resistant prostate cancer (Zegarra-Moro et al., 
2002; Scher and Sawyers, 2005). The inventors also consid­
ered it possible that in an androgen-depleted, castrate-resis­
tant environment, GR might retain a role in transcriptional 
regulation of androgen-regulated genes such as SGKl, and 65 

could serve as a survival pathway for castrate-resistant pros­
tate cancer. The inventors' observation that SGKl expression 

I. PROSTATE CANCER 

Prostate cancer is a form of cancer that develops in the 
prostate, a gland in the male reproductive system. Many pros­
tate cancers are slow growing; however, it remains the leading 
cause of cancer death in men in the United States. (en.wiki­
pedia.org/wiki/Prostate_cancer-cite_note-0). The cancer 
cells may metastasize (spread) from the prostate to other parts 
of the body, particularly the bones and lymph nodes. Prostate 
cancer may cause pain, difficulty in urinating, problems dur­
ing sexual intercourse, or erectile dysfunction. Other symp­
toms can potentially develop during later stages of the dis­
ease. 

Rates of detection of prostate cancers vary widely across 
the world, with South and East Asia detecting less frequently 
than in Europe, and especially the United States. Prostate 
cancer tends to develop in men over the age of fifty and 
although it is one of the most prevalent types of cancer in men, 
many never have symptoms, undergo no therapy, and even­
tually die of other causes. This is because cancer of the pros­
tate is, in most cases, slow-growing, symptom-free, and since 
men with the condition are older they often die of causes 
unrelated to the prostate cancer, such as heart/circulatory 
disease, pneumonia, other unconnected cancers, or old age. 
On the other hand, the more aggressive prostate cancers 
account for more cancer-related mortality than any other can­
cer except lung cancer. About two-thirds of cases are slow 
growing, the other third more aggressive and fast developing. 

Many factors, including genetics and diet, have been impli­
cated in the development of prostate cancer. The presence of 
prostate cancer may be indicated by symptoms, physical 
examination, prostate-specific antigen (PSA), or biopsy. The 
PSA test increases cancer detection but does not decrease 
mortality (en.wikipedia.org/wiki/Prostate_cancer-cite_note­
BMJ2010-4). Moreover, prostate test screening is controver­
sial at the moment and may lead to unnecessary, even harm­
ful, consequences in some patients. Nonetheless, suspected 
prostate cancer is typically confirmed by taking a biopsy of 
the prostate and examining it under a microscope. Further 
tests, such as CT scans and bone scans, may be performed to 
determine whether prostate cancer has spread. 

Management strategies for prostate cancer should be 
guided by the severity of the disease. Many low-risk tumors 
can be safely followed with active surveillance. Curative 
treatment generally involves surgery, various forms of radia­
tion therapy, or, less commonly, cryosurgery; hormonal 
therapy and chemotherapy are generally reserved for cases of 
advanced disease (although hormonal therapy may be given 
with radiation in some cases). 

The age and underlying health of the man, the extent of 
metastasis, appearance under the microscope and response of 
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the cancer to initial treatment are important in determining 
the outcome of the disease. The decision whether or not to 
treat localized prostate cancer ( a tumor that is contained 
within the prostate) with curative intent is a patient trade-off 
between the expected beneficial and harmful effects in terms 5 

of patient survival and quality of life. 
Early prostate cancer usually causes no symptoms. Some­

times, however, prostate cancer does cause symptoms, often 
similar to those of other prostate diseases such as benign 
prostatic hyperplasia. These include frequent urination, noc- 10 

turia (increased urination at night), difficulty starting and 
maintaining a steady stream of urine, hematuria (blood in the 
urine), and dysuria (painful urination). 

Prostate cancer is associated with urinary dysfunction as 
the prostate gland surrounds the prostatic urethra. Changes 15 

within the gland, therefore, directly affect urinary function. 
Because the vas deferens deposits seminal fluid into the pro­
static urethra, and secretions from the prostate gland itself are 
included in semen content, prostate cancer may also cause 
problems with sexual function and performance, such as dif- 20 

ficulty achieving erection or painful ejaculation. 
Advanced prostate cancer can spread to other parts of the 

body, possibly causing additional symptoms. The most com­
mon symptom is bone pain, often in the vertebrae (bones of 
the spine), pelvis, or ribs. Spread of cancer into other bones 25 

such as the femur is usually to the proximal part of the bone. 
Prostate cancer in the spine can also compress the spinal cord, 
causing leg weakness and urinary and fecal incontinence. 

14 
ment with sipuleucel-T is also effective in the treatment of 
CRPC with a median survival benefit of 4.1 months. 

The second line hormonal therapy abiraterone (Zytiga) 
completed a phase 3 trial for CRPC patients who have failed 
chemotherapy in 2010. Results were positive with overall 
survival increased by 4.6 months when compared to placebo. 
On Apr. 28, 2011, the U.S. Food and Drug Administration 
approved abiraterone acetate in combination with prednisone 
to treat patients with late-stage (metastatic) castration-resis­
tant prostate cancer patients who have received prior doc­
etaxel (chemotherapy). Another anti-androgen pathway 
therapy, MDV3100, is an extremely potent and specific 
inhibitor of the androgen receptor. A phase III clinical trial of 
MDV3100 in castration-resistant prostate cancer patients 
who have received prior docetaxel (chemotherapy) was 
reported in 2012, and similarly demonstrated a 4-5 month 
survival advantage. It has yet to be approved by the FDA, 
however its approval is likely. 

II. GLUCOCORTOCOID AND ANDROGEN 
RECEPTOR ANTAGONISTS 

A. Glucocortocoid Receptor Antagonists 
Early research on steroidal ligands led to the identification 

of the non-selective GR antagonist RU-486 (mifepristone) 
and the GR-selective steroid RU-43044. Others include dual 
antagonist-agonists beclometasone, betamethasone, budes­
onide, ciclesonide, flunisolide, fluticasone, mometasone, and 
triamcinolone. Structurally-related compounds that also are 
GR antagonists include octahydrophenanthrenes, spirocyclic 
dihydropyridines, triphenylmethanes and diary! ethers, 
chromenes, dibenzyl anilines, dihydroisoquinolines, pyrim­
idinediones, azadecalins, aryl pyrazolo azadecalins, 
11-monoaryl steroids, phenanthrenes, dibenzol[2.2.2]cy­
cloctaines and derivatives, dibenzoclyclohepatnes and their 
derivatives, dibenzyl anilinesulfonamides and their deriva-
tives, dihetero(aryl)pentanol, chromene derivatives, Aza­
decalins, aryl quinolones, 11,21-bisaryl steroids and 11-aryl, 
and 16-hydroxy steroids. Collectively, these compounds are 

The only test that can fully confirm the diagnosis of pros­
tate cancer is a biopsy, the removal of small pieces of the 30 

prostate for microscopic examination. However, prior to a 
biopsy, less invasive testing can be conducted. There are 
several tests that can be used to gather more information about 
the prostate and the urinary tract. Digital rectal examination 
(DRE) may allow a doctor to detect prostate abnormalities. 35 

Cystoscopy shows the urinary tract from inside the bladder, 
using a thin, flexible camera tube inserted down the urethra. 
Transrectal ultrasonography creates a picture of the prostate 
using sound waves from a probe in the rectum. PSA!evel tests 
also are used frequently to screen for higher risk patients. 40 referred to herein as "GR antagonists." See Moeler et al., 

Prostate cancer is initially "hormone dependent", meaning 
its growth and progression is dependent on androgen hor­
mones. The majority of these hormones are produced by the 
testicles. Most hormone dependent cancers become refrac­
tory after one to three years and resume growth despite hor- 45 

mane therapy. Previously considered "hormone-refractory 
prostate cancer" or "androgen-independent prostate cancer," 
the term "castration-resistant" has replaced "hormone refrac­
tory" because while they are no longer responsive to castra­
tion treatment (reduction of available androgen/testosterone/ 50 

D HT by chemical or surgical means), these cancers still show 
reliance upon hormones for androgen receptor activation. 
Before 2004, all treatments for castration-resistant prostate 
cancer (CRPC) were considered palliative and not shown to 
prolong survival. However, there are now several treatments 55 

available to treat CRPC that improve survival. 
The cancer chemotherapeutic docetaxel has been used as 

treatment for CRPC with a median survival benefit of 2 to 3 
months. Docetaxel' s FDA approval in 2004 was significant as 

Expert Opin., 17 (1 ), 2007). 
B. Androgen Receptor Antagonists 
Cyproterone Acetate. 
Cyproterone acetate is a progestional anti-androgen that 

directly inhibits the androgen receptor. Co-cyprindol com­
bines (COCs) 2 mg CPA with 35 µm ethinyl estradiol and it 
has been suggested that the higher amount of estrogen in these 
agents carries a greater potential for VTE compared with 
conventional lower estrogen-containing COCs. However, 
evidence for adverse effects of co-cyprindol concerning 
higher VTE risk suggests it is no greater than with third-
generation COCs. Cyproterone is no longer in used in the 
United States. 

Spironalactone. 
Spironalactone has inhibitory actions on both the androgen 

receptor and 5a-reductase. Spironalactone is not without side 
effects, although these are largely dose dependent. Potential 
hyperkalemia, fatigue, headache, fluid retention and, rarely, 
melasma have been observed. Animal studies have reported 

it was the first treatment proven to prolong survival in CRPC. 60 an association with breast carcinoma in rodents but this has 
not been replicated in human studies. All patients should 
undergo regular monitoring of their electrolytes owing to the 
potassium-retaining effects on the kidney. 

In 2010, the FDA approved a second-line chemotherapy treat­
ment known as cabazitaxel. Off-label use of the oral drug 
ketoconazole is sometimes used as a way to further manipu­
late hormones with a therapeutic effect in CRPC. However, 
many side effects are possible with this drug and abiraterone 65 

is likely to supplant usage since it has a similar mechanism of 
action with less toxic side effects. The immunotherapy treat-

Flutamide. 
Flutamide is a nonsteroidal potent androgen antagonist, 

most routinely used in the treatment of prostate cancer. In 
terms of safety, fatal hepatotoxicity has been reported with 
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flutamide. Initial warnings of hepatotoxicity were reported 
from patients using doses of750 mg daily and reported prior 

16 

to any dose-response studies being undertaken. The use of 
lower doses offlutamide is currently under investigation. No 
cases of hepatic impairment with flutamide doses of 125 5 

mg/day or less have been reported, and placebo-controlled 
data suggest that doses as low as 250-375 mg/day may be 
effective in antagonizing androgen production in females, 
especially when combined with a drospirenone-containing 

etaxel. In November 2011, this trial was halted after an 
interim analysis revealed that patients given the drug lived for 
approximately 5 months longer than those taking placebo. As 
noted above, these preliminary reports were reported to the 
public in early 2012. Medivation is expected to file for FDA 
approval sometime in 2012. 

There is another phase III trial, known as PREVAIL, that is 
investigating the effectiveness of MDV3100 with patients 
who have not yet received chemotherapy. As of October 2011, 

contraceptive. 
Bicalutamide. 
Bicalutamide (marketed as Casodex, Cosudex, Calutide, 

Kalumid) is an oral non-steroidal anti-androgen used in the 
treatment of prostate cancer andhirsutism. It is recommended 

1 o this trial is still open to accrual. In addition, a phase II trial 
began in March 2011 comparing MDV3100 with a com­
monly used anti-androgen, bicalutamide, in prostate cancer 
patients who have progressed while on LHRH analogue 
therapy (e.g., leuprorelin) or surgical castration. 

50 mg once daily in combination with a luteinizing hormone- 15 

releasing hormone analogue or surgical castration or upon 
progression after castration as a secondary hormonal maneu-

III. PROSTATE CANCER THERAPY 

ver. 
Nilutamide. 
Nilutamide is an antiandrogen medication used in the treat­

ment of advanced stage prostate cancer. Nilutamide blocks 
the androgen receptor, preventing its interaction with test­
osterone. Because most prostate cancer cells rely on the 
stimulation of the androgen receptor for growth and survival, 
nilutamide can prolong life in men with prostate cancer. 
Nilutamide is marketed under the name Nilandron in the 
United States and under the name Anandron in Canada. It is 
used in combination with a luteinizing hormone-releasing 
hormone analogue or surgical castration or upon progression 
after castration as a secondary hormonal maneuver. 

MDV3100. 
MDV3100 is an experimental androgen receptor antago­

nist drug developed by Medivation for the treatment of cas­
tration-resistant prostate cancer currently in Phase 3 clinical 
trials. Medivation has reported up to an 89% decrease in 
prostate specific antigen serum levels after a month of taking 
the medicine. Early preclinical studies also suggest that 
MDV3100 inhibits breast cancer cell growth. 

Classically, metastatic prostate cancer is treated with first 
line androgen deprivation therapy (ADT). ADT lowers serum 

20 testosterone, the hormone that drives proliferation and pro­
gression of the disease through activation of the androgen 
receptor (AR) within the cancer cell. Patients respond toADT 
for a finite duration, on average 2-3 years, after which, they 
are considered to have failed first line hormonal therapy and 

25 are considered to have castration resistant prostate cancer 
(CRPC). CRPC is the lethal form of the disease, causing over 
30,000 deaths in the United States alone. 

The decapeptide gonadotropin-releasing hormone, also 
referred to as LHRH, was isolated in 1971. Chronic exposure 

30 to LHRH ultimately suppressed testosterone by desensitizing 
pituitary cells through downregulation of the LHRH recep­
tors. Substitutions at the sixth amino acid position ofLHRH 
resulted in significantly more potent LHRH agonists. The 
monthly depot of leuprolide was the first LHRH agonist 

35 evaluated as a treatment for advanced prostate cancer. In a 
randomized clinical trial, leuprolide was equivalent to 3 mg of 
DES in reducing serum testosterone to castrate levels. The 
advantage of leuprolide was a lower incidence of cardiovas­
cular toxicity. Leuprolide ultimately replaced DES and MDV3100 has approximately five-fold higher binding 

affinity for the androgen receptor (AR) compared to the anti­
androgen bicalutamide. As opposed to bicalutamide, 
MDV3100 does not promote translocation of AR to the 
nucleus and in addition prevents binding of AR to DNA and 
AR to coactivator proteins. When LNCaP cells (a prostate 
cancer cell line) engineered to express elevated levels of AR 45 

(as found in patients with advanced prostate cancer) were 
treated with MDV3100, the expression of androgen depen­
dent genes PSA and TMPRSS2 were down regulated in con­
trast to bicalutamide where the expression was upregulated. 

40 orchiectomy as the preferred approach to androgen depriva-
tion. 

Over the next 30 years, substitutions at the sixth amino acid 
position yielded goserelin, triptorelin, and histrelin, which 
are the commercially available LHRH agonists in the United 
States. LHRH agonists are differentiated by their route of 
administration (intramuscular injection vs subcutaneous 
injection vs subcutaneous implant) and frequency of admin­
istration (1-12 months). All of these LHRH agonists seem to 
have similar side effect profiles and the ability to lower serum 
testosterone to castrate levels. There has only been 1 study 
directly comparing different LHRH agonists. Overall sur-
vival was significantly greater with triptorelin compared with 
leuprolide, 97% vs 90.5% survival at 9 months, respectively 
(P=0.033). Although not statistically significant, there was a 

In VCaP cells which over express androgen receptors, 50 

MDV3100 induced apoptosis, whereas bicalutamide did not. 
Furthermore MDV3100 behaves as an antagonist of the 
W7 41 C mutant androgen receptor in contrast to bicalutamide 
which behaves as a pure agonist when bound to the W741C 
mutant. 55 trend for triptorelin to better maintain castrate levels of test­

osterone over a 9-month interval. MDV 3100 was found clinically active for metastatic cas­
tration-resistant prostate cancer patients in ongoing phase I 
and II trials. PSA level decreased more than 50 percent in 
40/65 chemo-naive patients and 38/75 chemotherapy-trated 
patients. Recent long-term follow up data from these early 
clinical studies, announced in February 2011, were positive. 
Median time to radiographic progression was 56 weeks for 
chemo-naive patients and 25 weeks for the post-chemo­
therapy population. Medivation is conducting several inter­
national phase III trials. The first trial, known as AFFIRM, 
will determine the effectiveness ofMDV3100 in patients who 
have previously failed chemotherapy treatment with doc-

One of the paradigm changing discoveries in the manage­
ment ofCRPC is that despite having progressed despiteADT, 
CRPC remains in large part driven by active androgen recep-

60 tor signaling. This has led to the development of therapies 
targeting the androgen axis including abiraterone (De Bono et 
al., 2011 ), which decreases the production of other ligands 
similar in function to testosterone, and most recently 
MDV3100, a second generation, potent inhibitor of the 

65 androgen receptor. Although MDV3100 improves survival, 
its benefits are limited, with the median duration of benefit 
(progression free survival in the pivotal phase III trial) of just 
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over 8 months. After progression on MDV3100 the median 
survival is under 1 year, and it is unclear how the prostate 
cancer becomes resistant to MDV3100 and similar potent AR 
inhibitors. 

18 
In some embodiments, the chemotherapeutic agent is a 

composition comprising nanoparticles comprising a thio­
colchicine derivative and a carrier protein (such as albumin). 

In further embodiments, a combination of chemotherapeu-
According to the present invention, prostate cancers resis­

tant to AR inhibition can now be treated with GR antagonists. 
Thus, it is specifically contemplated that one or more of the 
GR antagonists discussed herein or in the incorporated refer­
ences may be used in the treatment of prostate cancer, and in 
particular, CRPC. It is also contemplated that in some 
embodiments, more than one GR antagonist is employed, 
while in other embodiments, only one is employed as part of 
the therapeutic method (though it may be administered mul­
tiple times). It is contemplated that the second one may be 
administered concurrently with the first one or they may be 
administered at different times. 

5 tic agents is administered to prostate cancer cells. The che­
motherapeutic agents may be administered serially (within 
minutes, hours, or days of each other) or in parallel; they also 
may be administered to the patient in a pre-mixed single 
composition. The composition may or may not contain a 

10 glucocorticoid receptor antagonist. Combinations of prostate 
cancer therapeutics include, but are not limited to the follow­
ing: AT (Adriamycin and Taxotere ), AC± T: (Adriamycin and 
Cytoxan, with or without Taxol or Taxotere ), CMF (Cytoxan, 

Moreover, GR antagonist therapies may be combined, 
advantageously, with conventional cancer therapies. These 
include one or more selected from the group of chemical or 
radiation based treatments and surgery. Chemotherapies 
include, for example, cisplatin (CDDP), carboplatin, cabazi­
taxel, mitoxantrone, procarbazine, mechlorethamine, cyclo­
phosphamide, camptothecin, ifosfamide, melphalan, 
chlorambucil, busulfan, nitrosurea, dactinomycin, daunoru­
bicin, doxorubicin, bleomycin, plicomycin, mitomycin, eto­
poside (VP 16), tamoxifen, raloxifene, estrogen receptor 
binding agents, taxol, gemcitabine, navelbine, farnesyl-pro­
tein transferase inhibitors, transplatinum, 5-fluorouracil, vin­
cristin, vinblastin and methotrexate, or any analog or deriva­
tive variant of the foregoing. 

15 
methotrexate, and fluorouracil), CEF (Cytoxan, Ellence, and 
fluorouracil), FAC (fluorouracil, Adriamycin, and Cytoxan), 
CAF (Cytoxan, Adriamycin, and fluorouracil) (the FAC and 
CAF regimens use the same medicines but use different doses 
and frequencies), TAC (Taxotere, Adriamycin, and Cytoxan), 

20 and GET (Gemzar, Ellence, and Taxol). 
The term "a serine/threonine kinase inhibitor," as used 

herein, relates to a compound which inhibits serine/threonine 
kinases. An example of a target of a serine/threonine kinase 
inhibitor includes, but is not limited to, dsRNA-dependent 

25 protein kinase (PKR). Examples of indirect targets of a 
serine/threonine kinase inhibitor include, but are not limited 
to, MCP-1, NF-KB, eIF2a, COX2, RANTES, ILS, CYP2A5, 
IGF-1, CYP2B1, CYP2B2, CYP2Hl,ALAS-l, HIF-1, eryth­
ropoietin and/or CYPlAl. An example of a serine/theronine 

30 kinase inhibitor includes, but is not limited to, Sorafenib and 
2-aminopurine, also known as 1H-purin-2-amine(9CI). Sor­
afenib is marketed as NEXAVAR. The compounds can be 
used in combination with a glucocorticoid receptor antago­
nist. 

Suitable therapeutic agents include, for example, vinca 
alkaloids, agents that disrupt microtubule formation (such as 
colchicines and its derivatives), anti-angiogenic agents, 
therapeutic antibodies, EGFR targeting agents, tyrosine 
kinase targeting agent (such as tyrosine kinase inhibitors), 35 

serine kinase targeting agents, transitional metal complexes, 
proteasome inhibitors, antimetabolites (such as nucleoside 
analogs), alkylating agents, platinum-based agents, anthracy­
cline antibiotics, topoisomerase inhibitors, macrolides, thera­
peutic antibodies, retinoids ( such as all-trans retinoic acids or 40 

a derivatives thereof); geldanamycin or a derivative thereof 
(such as 17-AAG), and other standard chemotherapeutic 
agents well recognized in the art. 

Certain chemotherapeutics are well known for use against 
prostate cancer. These prostate cancer chemotherapeutics are 45 

capecitabine, carboplatin, cyclophosphamide (Cytoxan), 
cabazitaxel, daunorubicin, docetaxel (Taxotere ), doxorubicin 
(Adriamycin), epirubicin (Ellence), fluorouracil (also called 
5-fluorouracil or 5-FU), gemcitabine, eribulin, ixabepilone, 
methotrexate, mitomycin C, mitoxantrone, paclitaxel 50 

(Taxol), thiotepa, vincristine, vinorelbine. 
In some embodiments, the chemotherapeutic agent is any 

of (and in some embodiments selected from the group con­
sisting of) adriamycin, colchicine, cyclophosphamide, acti­
nomycin, bleomycin, daunorubicin, doxorubicin, epirubicin, 55 

mitomycin, methotrexate, mitoxantrone, fluorouracil, carbo­
platin, carmustine (BCNU), methyl-CCNU, cisplatin, etopo­
side, interferons, camptothecin and derivatives thereof, 
phenesterine, taxanes and derivatives thereof ( e.g., paclitaxel 
and derivatives thereof, taxotere and derivatives thereof, and 60 

the like), topetecan, vinblastine, vincristine, tamoxifen, pipo­
sulfan, nab-5404, nab-5800, nab-5801, Irinotecan, HKP, 
Ortataxel, gemcitabine, Herceptin®, vinorelbine, Doxil®, 
capecitabine, Gleevec®, Alimta®, Avastin®, Velcade®, 
Tarceva®, Neulasta®, Lapatinib, STI-571, ZD1839, Iressa® 65 

(gefitinib), SH268, genistein, CEP2563, SU6668, SUl 1248, 
EMD121974, and Sorafenib. 

The term "an angiogenesis inhibitor," as used herein, 
relates to a compound which targets, decreases or inhibits the 
production of new blood vessels. Targets of an angiogenesis 
inhibitor include, but are not limited to, methionine ami­
nopeptidase-2 (MetAP-2), macrophage inflammatory pro­
tein-I (MIP-la), CCL5, TGF-~, lipoxygenase, cyclooxyge­
nase, and topoisomerase. Indirect targets of an angiogenesis 
inhibitor include, but are not limited to, p21, p53, CDK2 and 
collagen synthesis. Examples of an angiogenesis inhibitor 
include, but are not limited to, Fumagillin, which is known as 
2,4,6,8-decatetraenedioic acid, mono[3R,4S,5S,6R)-5-meth­
oxy-4-[(2R,3R)-2-methyl-3-(3-methyl-2-butenypoxi-ranyl]-
l-oxaspiro[2.5]oct-6-yl]ester, (2E,4E,6E,8E)-(9CI); Shiko­
nin, which is also known as 1,4-naphthalenedione, 5,8-
dihydroxy-2-[ (1 R)-1-hydroxy-4-methyl-3-pentenyl]-(9CI); 
Tranilast, which is also known as benzoic acid, 2-[[3-(3,4-
dimethoxyphenyl)-1-oxo-2-propenyl]amino ]-(9CI); ursolic 
acid; suramin; thalidomide and lenalidomide, and marketed 
as REVLIMID. The compounds can be used in combination 
with a glucocorticoid receptor antagonist. 

Radiation therapies that cause DNA damage and have been 
used extensively include what are commonly known as 
y-rays, X-rays, and/or the directed delivery of radioisotopes 
to tumor cells. Other forms of DNA damaging factors are also 
contemplated such as microwaves and UV-irradiation. It is 
most likely that all of these factors affect a broad range of 
damage on DNA, on the precursors of DNA, on the replica-
tion and repair of DNA, and on the assembly and maintenance 
of chromosomes. Dosage ranges for X-rays range from daily 
doses of 50 to 200 roentgens for prolonged periods of time (3 
to 4 wk), to single doses of 2000 to 6000 roentgens. Dosage 
ranges for radioisotopes vary widely, and depend on the half-
life of the isotope, the strength and type of radiation emitted, 
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and the uptake by the neoplastic cells. In particular, intrave­
nous administration of samarium, strontium and radium-223 
are contemplated. 

20 
bination of such agents and/or compounds) may be 
employed, for example glucocorticoid receptor antagonist is 
"A" and the conventional anticancer therapy or agent ( or a 
combination of such agents) given as part of an anticancer 

5 therapy regime, is "B": 
Laser therapy is the use of high-intensity light to destroy 

tumor cells. Laser therapy affects the cells only in the treated 
area. Laser therapy may be used to destroy cancerous tissue 
and relieve a blockage in the esophagus when the cancer 
cannot be removed by surgery. The relief of a blockage can 
help to reduce symptoms, especially swallowing problems. 
Photodynamic therapy (PDT), a type of laser therapy, 10 

involves the use of drugs that are absorbed by cancer cells; 
when exposed to a special light, the drugs become active and 
destroy the cancer cells. PDT may be used to relieve symp­
toms of esophageal cancer such as difficulty swallowing. 

Immunotherapeutics, generally, rely on the use of immune 15 

effector cells and molecules to target and destroy cancer cells. 
The immune effector may be, for example, an antibody spe­
cific for some marker on the surface of a tumor cell. The 
antibody alone may serve as an effector of therapy or it may 
recruit other cells to actually affect cell killing. The antibody 20 

also may be conjugated to a drug or toxin ( chemotherapeutic, 
radionuclide, ricin A chain, cholera toxin, pertussis toxin, 
etc.) and serve merely as a targeting agent. Alternatively, the 
effector may be a lymphocyte carrying a surface molecule 
that interacts, either directly or indirectly, with a tumor cell 25 

target. Various effector cells include cytotoxic T cells and NK 
cells. 

Gene therapy is the insertion of polynucleotides, including 
DNA or RNA, into an individual's cells and tissues to treat a 
disease. Antisense therapy is also a form of gene therapy in 30 

the present invention. A therapeutic polynucleotide may be 
administered before, after, or at the same time of a first cancer 
therapy. Delivery of a vector encoding a variety of proteins is 
encompassed within the invention. For example, cellular 
expression of the exogenous tumor suppressor oncogenes 35 

would exert their function to inhibit excessive cellular prolif­
eration, such as p53, pl 6, FHIT and C-CAM. 

Additional agents to be used to improve the therapeutic 
efficacy of treatment include immunomodulatory agents, 
agents that affect the upregulation of cell surface receptors 40 

and GAP junctions, cytostatic and differentiation agents, 
inhibitors of cell adhesion, or agents that increase the sensi­
tivity of the hyperproliferative cells to apoptotic inducers. 
Immunomodulatory agents include tumor necrosis factor; 
interferon alpha, beta, and gamma; IL-2 and other cytokines; 45 

F42K and other cytokine analogs; or MIP-1, MIP-1~, MCP-
1, RANTES, and other chemokines. It is further contemplated 
that the upregulation of cell surface receptors or their ligands 
such as Fas/Fas ligand, DR4 or DRS/TRAIL would potentiate 
the apoptotic inducing abilities of the present invention by 50 

establishment of an autocrine or paracrine effect on hyper­
proliferative cells. Increases intercellular signaling by elevat­
ing the number of GAP junctions would increase the anti­
hyperproliferative effects on the neighboring 
hyperproliferative cell population. In other embodiments, 55 

cytostatic or differentiation agents can be used in combina­
tion with the present invention to improve the anti-hyperpro­
liferative efficacy of the treatments. Inhibitors of cell adhe­
sion are contemplated to improve the efficacy of the present 
invention. Examples of cell adhesion inhibitors are focal 60 

adhesion kinase (F AKs) inhibitors and Lovastatin. It is further 
contemplated that other agents that increase the sensitivity of 

A/BIA B/A/B B/B/AA/A/BA/B/B B/A/AA/B/B/B BIA/BIB BIB/BIA 
B/B/A/B A/A/BIB A/B/A/B A/BIB/A BIB/A/A B/A/A/B 

BIA/BIA AIAIAIB BIA/A/A A/BIA/A A/A/BIA 

Administration of the therapy or agents to a patient will 
follow general protocols for the treatment/administration of 
such compounds, taking into account the toxicity, if any, of 
the therapy. It is expected that the treatment cycles would be 
repeated as necessary. It also is contemplated that various 
standard therapies, as well as surgical intervention, may be 
applied in combination with the described therapy. 

The tell is "contacted" and "exposed," when applied to a 
cell, are used herein to describe the process by which a GR 
antagonist and a chemotherapeutic or radiotherapeutic agent 
are delivered to a target cell or are placed in direct juxtaposi­
tion with the target cell. To achieve cell killing or stasis, both 
agents are delivered to a cell in a combined amount effective 
to kill the cell or prevent it from dividing. 

Approximately 60% of persons with cancer will undergo 
surgery of some type, which includes preventative, diagnostic 
or staging, curative and palliative surgery. Curative surgery is 
a cancer treatment that may be used in conjunction with other 
therapies, such as the treatment of the present invention, 
chemotherapy, radiotherapy, hormonal therapy, gene therapy, 
immunotherapy and/or alternative therapies. 

Curative surgery includes resection in which all or part of 
cancerous tissue is physically removed, excised, and/or 
destroyed. Tumor resection refers to physical removal of at 
least part of a tumor. In addition to tumor resection, treatment 
by surgery includes laser surgery, cryosurgery, electrosur­
gery, and microscopically controlled surgery (Mohs' sur­
gery). It is further contemplated that the present invention 
may be used in conjunction with removal of superficial can­
cers, precancers, or incidental amounts of normal tissue. 
Upon excision of part of all of cancerous cells, tissue, or 
tumor, a cavity may be formed in the body. Treatment may be 
accomplished by perfusion, direct injection or local applica­
tion of the area with or without an additional anti-cancer 
therapy. 

Other aspects of therapy include assessing AR or GR 
expression or activity. Methods for assessing the level of 
expression or activity of these receptors is described in 
greater detail in U.S. Patent Publication No. 2011/0269728, 
the entire contents of which are hereby incorporated by ref­
erence. 

IV. PHARMACEUTICAL FORMULATIONS, 
ROUTES OF ADMINISTRATION AND KITS 

Where clinical applications are contemplated, it will be 
necessary to prepare pharmaceutical compositions in a form 
appropriate for the intended application. Generally, this will 
entail preparing compositions that are essentially free of 
pyrogens, as well as other impurities that could be harmful to 
humans or animals. 

a hyperproliferative cell to apoptosis, such as the antibody 
c225, could be used in combination with the present invention 
to improve the treatment efficacy. 

Various combinations with a glucocorticoid receptor 
antagonist and an anticancer agent or compound (or a com-

One will generally desire to employ appropriate salts and 
buffers to render delivery vectors stable and allow for uptake 

65 by target cells. Buffers also will be employed when recom­
binant cells are introduced into a patient. Aqueous composi­
tions of the present invention comprise an effective amount of 
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The pharmaceutical forms suitable for injectable use 
include sterile aqueous solutions or dispersions and sterile 
powders for the extemporaneous preparation of sterile inject­
able solutions or dispersions. In all cases the form must be 

5 sterile and must be fluid to the extent that easy syringability 
exists. It must be stable under the conditions of manufacture 

the vector to cells, dissolved or dispersed in a pharmaceuti­
cally acceptable carrier or aqueous medium. Such composi­
tions also are referred to as inocula. The phrase "pharmaceu­
tically or pharmacologically acceptable" refers to molecular 
entities and compositions that do not produce adverse, aller­
gic, or other untoward reactions when administered to an 
animal or a human. As used herein, "pharmaceutically 
acceptable carrier" includes any and all solvents, dispersion 
media, coatings, antibacterial and antifungal agents, isotonic 
and absorption delaying agents and the like. The use of such 10 

media and agents for pharmaceutically active substances is 
well known in the art. Except insofar as any conventional 
media or agent is incompatible with the vectors or cells of the 
present invention, its use in therapeutic compositions is con-

15 
templated. Supplementary active ingredients also can be 
incorporated into the compositions. 

The active compositions of the present invention may 
include classic pharmaceutical preparations. Administration 
of these compositions according to the present invention will 20 

be via any common route so long as the target tissue is 
available via that route. Such routes include oral, nasal, buc­
cal, rectal, vaginal or topical route. Alternatively, administra­
tion may be by orthotopic, intradermal, subcutaneous, intra­
muscular, intraperitoneal, or intravenous injection. Such 25 

compositions would normally be administered as pharmaceu­
tically acceptable compositions, described supra. Of particu-
lar interest is direct intratumoral administration, perfusion of 
a tumor, or administration local or regional to a tumor, for 
example, in the local or regional vasculature or lymphatic 30 

system, to tumor vasculature or in a resected tumor bed. 
Treatment may be repeated, for example, every 1, 2, 3, 4, 5, 

6, or 7 days, or every 1, 2, 3, 4, and 5 weeks or every 1, 2, 3, 
4, 5, 6, 7, 8, 9, 10, 11, or 12 months. These treatments may be 
of varying dosages as well. A patient may be administered a 35 

single compound or a combination of GR antagonist 
described herein in an amount that is, is at least, or is at most 
0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1, 2, 3, 4, 5, 6, 7, 8, 9, 
10,11,12, 13, 14, 15, 16,17, 18, 19,20,21,22,23,24,25,26, 
27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43, 40 

44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60, 
61,62,63,64,65,66,67,68,69, 70, 71, 72,73, 74, 75, 76, 77, 
78,79,80,81,82,83,84,85,86,87,88,89,90,91,92,93,94, 
95, 96, 97, 98, 99, or 100 mg/kg (or any range derivable 
therein). A patient may be administered a single GR antago- 45 

nist or a combination of compounds described herein in an 
amount that is, is at least, or is at most 0.1, 0.2, 0.3, 0.4, 0.5, 
0.6, 0.7, 0.8, 0.9, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 
16,17,18, 19,20,21,22,23,24,25,26,27,28,29,30,31,32, 
33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49, 50 

50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66, 
67,68,69, 70, 71, 72, 73,74, 75, 76, 77, 78,79,80,81,82,83, 
84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 
100,110,120,130, 140,150,160, 170,180,190,200,210, 
220,230,240,250,260,270,280,290,300,310,320,330, 55 

340,350,360,370,380,390,400,410,420,430,440,441, 
450,460,470,480,490, 500 mg/kg/day (or any range deriv­
able therein). 

The active compounds may also be administered parenter­
ally or intraperitoneally. Solutions of the active compounds as 60 

free base or pharmacologically acceptable salts can be pre­
pared in water suitably mixed with a surfactant, such as 
hydroxypropylcellulose. Dispersions can also be prepared in 
glycerol, liquid polyethylene glycols, and mixtures thereof 
and in oils. Under ordinary conditions of storage and use, 65 

these preparations contain a preservative to prevent the 
growth of microorganisms. 

and storage and must be preserved against the contaminating 
action of microorganisms, such as bacteria and fungi. The 
carrier can be a solvent or dispersion medium containing, for 
example, water, ethanol, polyol (for example, glycerol, pro­
pylene glycol, and liquid polyethylene glycol, and the like), 
suitable mixtures thereof, and vegetable oils. The proper flu­
idity can be maintained, for example, by the use of a coating, 
such as lecithin, by the maintenance of the required particle 
size in the case of dispersion and by the use of surfactants. The 
prevention of the action of microorganisms can be brought 
about by various antibacterial an antifungal agents, for 
example, parabens, chlorobutanol, phenol, sorbic acid, 
thimerosal, and the like. In many cases, it will be preferable to 
include isotonic agents, for example, sugars or sodium chlo­
ride. Prolonged absorption of the injectable compositions can 
be brought about by the use in the compositions of agents 
delaying absorption, for example, aluminum monostearate 
and gelatin. 

Sterile injectable solutions are prepared by incorporating 
the active compounds in the required amount in the appropri­
ate solvent with various of the other ingredients enumerated 
above, as required, followed by filtered sterilization. Gener­
ally, dispersions are prepared by incorporating the various 
sterilized active ingredients into a sterile vehicle which con­
tains the basic dispersion medium and the required other 
ingredients from those enumerated above. In the case of ster­
ile powders for the preparation of sterile injectable solutions, 
the preferred methods of preparation are vacuum-drying and 
freeze-drying techniques which yield a powder of the active 
ingredient plus any additional desired ingredient from a pre­
viously sterile-filtered solution thereof. 

As used herein, "pharmaceutically acceptable carrier" 
includes any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption 
delaying agents and the like. The use of such media and 
agents for pharmaceutical active substances is well known in 
the art. Except insofar as any conventional media or agent is 
incompatible with the active ingredient, its use in the thera­
peutic compositions is contemplated. Supplementary active 
ingredients can also be incorporated into the compositions. 

For oral administration the polypeptides of the present 
invention may be incorporated with excipients and used in the 
form of non-ingestible mouthwashes and dentifrices. A 
mouthwash may be prepared incorporating the active ingre­
dient in the required amount in an appropriate solvent, such as 
a sodium borate solution (Dobell's Solution). Alternatively, 
the active ingredient may be incorporated into an antiseptic 
wash containing sodium borate, glycerin and potassium 
bicarbonate. The active ingredient may also be dispersed in 
dentifrices, including: gels, pastes, powders and slurries. The 
active ingredient may be added in a therapeutically effective 
amount to a paste dentifrice that may include water, binders, 
abrasives, flavoring agents, foaming agents, and humectants. 

The compositions of the present invention may be formu­
lated in a neutral or salt form. Pharmaceutically-acceptable 
salts include the acid addition salts (formed with the free 
amino groups of the protein) and which are formed with 
inorganic acids such as, for example, hydrochloric or phos­
phoric acids, or such organic acids as acetic, oxalic, tartaric, 
mandelic, and the like. Salts formed with the free carboxyl 
groups can also be derived from inorganic bases such as, for 
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example, sodium, potassium, ammonium, calcium, or ferric 
hydroxides, and such organic bases as isopropylamine, trim­
ethylamine, histidine, procaine and the like. 

Upon formulation, solutions will be administered in a man­
ner compatible with the dosage formulation and in such 
amount as is therapeutically effective. The formulations are 
easily administered in a variety of dosage forms such as 
injectable solutions, drug release capsules and the like. For 
parenteral administration in an aqueous solution, for 
example, the solution should be suitably buffered if necessary 
and the liquid diluent first rendered isotonic with sufficient 
saline or glucose. These particular aqueous solutions are 
especially suitable for intravenous, intramuscular, subcutane­
ous and intraperitoneal administration. In this connection, 
sterile aqueous media which can be employed will be known 
to those of skill in the art in light of the present disclosure. For 
example, one dosage could be dissolved in 1 ml of isotonic 
NaCl solution and either added to 1000 ml ofhypodermocly-
sis fluid or injected at the proposed site of infusion, ( see for 
example, "Remington's Pharmaceutical Sciences," 15th Ed., 
1990). Some variation in dosage will necessarily occur 
depending on the condition of the subject being treated. The 
person responsible for administration will, in any event, 
determine the appropriate dose for the individual subject. 
Moreover, for human administration, preparations should 
meet sterility, pyrogenicity, general safety and purity stan­
dards as required by FDA Office of Biologics standards. 

24 
cancer samples from over 500 consecutive radical prostatec­
tomies performed at the University of Chicago between 1995 
and 2002 for the tissue microarray used in this study (Lotan et 
al., 2007). Areas involved by prostate cancer and adjacent 

5 non-neoplastic prostatic tissue were punched (2 mm cores) 
from the formalin-fixed, paraffin embedded samples and 
arrayed with 72-108 cores per slide. These tissues are referred 
to as "treatment-naive prostate cancer" (TN-PC). Of this total 
(excluding duplicates), 126 samples had a reported Gleason 

10 grade, 125 had available staging data, and 122 had an asso­
ciated preoperative PSA. In addition, 18 full tissue sections of 
prostate cancer following hormonal treatment (androgen 
deprivation±anti-androgen or anti-androgen receptor 

15 
therapy) were cut into 4-µm sections, mounted on slides for 
immunohistochemistry staining. These samples are referred 
to as "androgen-deprived prostate cancer" (AD-PC). These 
18 samples included prostate cancer tissue samples from 10 
radical prostatectomies after preoperative androgen depriva-

20 tion, 6 transurethral prostatectomies, 1 pelvic exenteration, 
and 1 femoral head biopsy with metastatic prostate cancer. 
Five of these 18 full sections were samples from bona fide 
"castrate-resistant" prostate cancers in that the samples were 
from patients with progression of disease despite pharmaco-

25 logic or surgical castration. Patient age ranged between 42 
and 93 years ( 42-81 for treatment-naive and 48-93 for andro­
gen-deprived patients), with a median age of 63 years, and a 
mean age of 62.4 years. Patient disease characteristics includ­
ing grade, stage and PSA are detailed in Table I. The majority 

Kits may provided with one or more agents according to 
the present invention, for example, in the form of a container 
with a label. Suitable containers include, for example, bottles, 
vials, and test tubes. The containers may be formed from a 
variety of materials such as glass or plastic. The label on the 
container may indicate that the composition is used for a 
specific prognostic or therapeutic application, and may also 
indicate directions for either in vivo or in vitro use, such as 
those described above. The kit of the invention will typically 
comprise the container described above and one or more other 
containers comprising materials desirable from a commercial 
and user standpoint, including buffers, diluents, filters, 
needles, syringes, and package inserts with instructions for 40 

30 ofboth treatment-naive and androgen-deprived samples had a 
Gleason grade between 6 and 7 (75% and 67%, respectively). 
The majority of prostatectomy samples were organ-confined 
as pathologic stage T2 (56%). Twenty-eight patients (20%) 
had extra-capsular extension, and another 23 patients (17%) 

35 were not organ-confined because of seminal vesicle invasion, 
invasion of bladder/rectum, nodal involvement, or bone 
metastasis at the time of surgery. 

TABLE 1 

Prostate Cancer Twnor Characteristics 
use. 

V. EXAMPLES 

The following examples are given for the purpose of illus­
trating various embodiments of the invention and are not 
meant to limit the present invention in any fashion. One 
skilled in the art will appreciate readily that the present inven­
tion is well adapted to carry out the objects and obtain the 
ends and advantages mentioned, as well as those objects, ends 
and advantages inherent herein. The present examples, along 
with the methods described herein are presently representa­
tive of preferred embodiments, are exemplary, and are not 
intended as limitations on the scope of the invention. Changes 
therein and other uses which are encompassed within the 
spirit of the invention as defined by the scope of the claims 
will occur to those skilled in the art. 

Example 1 

Materials and Methods 

Human Tissue Procurement. 
Tissue microarrays were constructed by the Human Tissue 

Research Center at the University of Chicago Medical Center 
with Institutional Review Board approval. As described pre­
viously, a nested case control was used to select 138 prostate 

Gleason grade number (%) 

45 5 

6 
7 
8-9 
Pathologic stage number(%) 

50 T2aN0 
T2bN0 
T2cN0 
T2cN1 
T3aN0 
T3aN1 

55 T3bN0 
T3bN1 
T4 
PSA 

Mean(± standard deviation) 

60 
Median (range) 

Immunohistochemistry. 

Treatment-naive Androgen-deprived 

23 (18.2) 
35 (27.8) 
60 (47.6) 

8 (6.4) 

7 (5.6) 
11 (8.8) 
58 (46.4) 

1 (0.8) 
27 (21.6) 

3 (2.4) 
12 (9.6) 

3 (2.4) 
3 (2.4) 

9.0 (7.35) 
6.75 (3.3-43.8) 

3 (16.7) 
3 (16.7) 
9 (50) 
3 (16.7) 

Immunohistochemical stains for androgen (AR) and GR as 
well as SGKl were performed as previously described (Sa-

65 hoo et al., 2005; Niemeier et al., 2010; Belova et al., 2009). 
Briefly, slides were covered with xylene for a total of 10 min, 
then immersed in ethanol of decreasing dilutions (100% etha-
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no! to 70% ethanol) and washed with Tris-buffered saline 
(TBST) for 2 min. Antigens were umnasked with sodium 
citrate buffer pH 6.0 followed by heat treatment at 95° C. 
After cooling, slides were placed in 3% hydrogen peroxide 
for 20 min and then washed in TBST. Next, to block endog- 5 

enous peroxidase and protein, slides were incubated in the 
dark in a milk-peroxide solution (90 parts dH2O, 5 parts skim 
milk, and 5 parts 3% hydrogen peroxide) and then again 
washed in TBST. The primary antibody, in blocking buffer, 
was then applied to the slide. The slides were incubated with 10 

the primary antibody for 30 min and then washed. After 
application of the primary antibody, the DAKO En Vision+ 
System-HRP (DAB (3,3'-diaminobenzidine)) was used. 
Omitting the primary antibody step served as a negative con­
trol for all tissues. The following antibodies were used: anti- 15 

AR (AR4411 :50, Dako), anti-GR (NCLGCR 1 :20, Novocas-
tra ), and anti-SGKl (1: 150, Affinity Bioreagents, C Terminal 
SGKl antibody). All antibodies were assessed semi-quanti­
tatively in both prostate cancer and adjacent non-neoplastic 
prostatic tissue. Any nuclear and/or cytoplasmic immunore- 20 

activity was recorded. Intensity was graded on a four-point 
scale from O to 3 to represent negative, weak, moderate, and 
strong, respectively. This scoring was performed by two 
pathologists who reviewed the immunoreactivity together 
and arrived at a consensus score that was used in the analyses. 25 

Follow-Up and Cancer Recurrence Analysis. 
Follow-up data were collected using the University of Chi­

cago Prostate Cancer Database (UCPC). All patients under­
going surgery, in this case radical prostatectomy, are captured 
in the electronic UCPC Database. The database contains 30 

26 
ard ratios between groups. PFS rates at 2 and 5 years were 
compared using a chi-squared test with a complementary 
log-log transformation of the Kaplan-Meier estimator (Klein 
et al., 2007). 

GR Antagonist Studies. 
CWR-22RV1 (22RV1) and LAPC4 prostate cancer cell 

lines were grown in vitro with various combinations of the AR 
antagonist MDV3100 (10 µM), synthetic androgen R1881 
(10 nM), GR agonist dexamethasone (Dex, 1 µMor 100 nM, 
the GR inhibitor mifepristone (Mif, 100 nM), or the SGKl 
kinase inhibitor GSK650394 (1 µM). SGKl-FLAG or vector 
was stably expressed and cellular viability, secreted PSA, and 
protein lysates were collected. 

Example 2 

Immunohistochemistry of SGKl, GR, and AR 
Expression 

AR and SGKl were expressed in essentially all prostate 
epithelium including TN-PC, AD-PC, and unaffected adja­
cent prostate tissue (UPT). As expected, nuclear AR expres­
sion was uniformly strong (3+) in all prostate cancer tissue 
samples regardless of treatment status (Table II, FIGS. 
lA-C). SGKl expression was consistently more intense in the 
prostate cancer samples compared to UPT (FIGS. lA-C). 
Additionally, SGKl expression was more intense in the 
nucleus versus the cytoplasm. As SGKl expression by immu­
nohistochemistry was strong in the majority of specimens, the 
four-point scale for SGKl expression was grouped as high 
(3+) versus low (0, 1, and 2+) for further analysis. With this 
classification, 100 of 126 (79%) TN-PC samples were 
strongly positive for SGKl compared to only 8 out of 18 

35 (44%) AD-PC samples (P ¼ 0.003) (Table II, FIGS. lA-C). 

detailed demographic, surgical, pathological, functional as 
well as long-term oncologic outcome data. The follow-up and 
outcome data were collected using surveys (mail, e-mail, and 
phone) at, 3, 6, 12, and 24 months after surgery and annually 
thereafter. Professional support by the Survey Lab at Univer­
sity of Chicago was utilized. Oncologic outcome was con­
firmed by mailed/emailed/faxed tumor marker (PSA) results, 
reports for adjuvant treatments as well as queries to death 
registries. For prostate cancer recurrence analysis, PSA recur­
rence post-prostatectomy was defined as any PSA value 
above the lower limits of detection. Patients whose PSA 
failed to nadir to undetectable post-prostatectomy were con­
sidered to have met the recurrence endpoint at the date of first 
PSA follow-up. Patients were censored from the analysis at 
the time oflast follow-up if they were alive and had not met 45 

criteria for PSA recurrence. Time to PSA progression was 
calculated for groups based on Gleason grade and stage. 
Gleason scores 5 and 6 were considered low grade and were 
combined for this analysis. Similarly the Gleason scores 7, 8, 
and 9 were grouped as they represent more aggressive biol- 50 

ogy. Although it has been reported that Gleason sum 4+3 
versus 3+4 cancers behave differently, many of the pathology 
reports available from this tissue set did not differentiate 
between the two, but rather listed the cancer as "Gleason 7 ." 
Thus, the group was analyzed together (Chan et al., 2000; 55 

Wright et al., 2009). 

There was no association between SGKl expression and 
tumor stage. The percentage of patients with a low Gleason 
score (Gleason sum 5 or 6) and low SGKl expression was 
nearly half of that compared to the percentage of high Glea-

40 son grade (7-9) tumors with low SGKl expression (13.8% vs. 
26.5%, P ¼ 0.08). This implies that SGKl expression may 
inversely correlate with prostate tumor grade. 

Statistical Analysis. 
Data were s=arized using descriptive statistics. Fish­

er's exact test was used to compare categorical variables ( e.g., 
high vs. low staining levels) between groups. The Kaplan and 60 

Meier method was used to estimate progression-free survival 
(PFS). Univariate analyses comparing PFS between groups 
were performed using the log-rank test. In addition, the Wil­
coxon-Breslow-Gehan log-rank test, which gives higher 
weight to the earlier data points, was used to compare PFS 65 

between SGK-1 expression groups. Univariate Cox propor­
tional hazards regression models were used to estimate haz-

TN-PC 
AD-PC 

*P = 0.003, 

TABLE2 

IHCExpression of SGKl, AR, and GR 

SGKl 3+ (%)* 
(n = 126) 

100 (79) 
8 (44) 

AR+(%) 
(n= 126) 

126 (100) 
18 (100) 

**P = 0.002 (Fisher's exacttest). 

GR+(%)** 
(n = 126) 

48 (38) 
14 (78) 

The inventors next examined GR expression. Unlike AR, 
which was universally strongly positive regardless of whether 
the patient was untreated or androgen-deprived, GR expres­
sion was more variable. Specifically, GR expression was 
present in a significantly higher proportion of AD-PC com­
pared to TN-PC (78% vs. 38% positive staining, P ¼ 0.002) 
(Table II, FIGS. lA-C). Interestingly GR was highly 
expressed in four of five castrate-resistant AD-PC samples 
(80% ), suggesting that increased GR activity may contribute 
to castration-resistance by bypassing AR blockade. 

SGKl Expression and Prostate Cancer Recurrence. 
To date, of the 122 TN-PC patients for whom there is 

follow-up data available, PSA recurrence post-prostatectomy 
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has occurred in 37.7% (n=46). Of the 76 patients who have 
not met PSA recurrence criteria, the median follow-up is 5.5 
years (range 0.11-15.4 years). The median progression-free 
survival [ (PFS)=time from prostatectomy to PSA recurrence] 
for the entire cohort is 11.13 years (95% CI: 8.8-not 5 

reached) (FIG. 2A). Time to PSA progression was also cal­
culated for patient subgroups based on tumor Gleason grade 
and stage. As expected, there was a statistically significant 
difference in PFS between the "low" and "high" Gleason 
grade subgroups (P=0.004) (FIG. 2B), and patients with high 10 

Gleason scores were at a higher risk of progression 
(HR=2.51) on univariate analysis. Higher tumor stage was 
similarly associated with an increased risk of relapse 
(P<0.0001 ). Overall, there was a non-statistically significant 
trend towards decreased PFS (worse outcome) associated 15 

with low (0 to 2+) SGKl expression compared to high SGKl 
expression (log-rank P=0.116; Wilcoxon-Gehan-Breslow 
log-rank test P=0.077) (FIG. 2C). At 2 years, 86.2% (95% CI: 
77 .3-91. 7%) of patients were alive without progression in the 
high SGKl group versus only 71.4% (95% CI: 49.1-85.2%) 20 

alive without progression in the low SGKl-expression group 
(P=0.083). At 5 years of follow-up, the percentage of patients 
without progression in the high SGKl group was 72.6% (95% 
CI: 61.8-80.8%) versus only 47.8% (24.1-68.2%) in the low 
SGKl group (P=0.034). These data support the hypothesis 25 

that low SGKl expression in primary prostate tumors is asso­
ciated with a worse clinical outcome compared to high SGKl 
expression. This study provides strong supporting transla­
tional evidence from patient-derived prostate tissue that AR 
signaling regulates SGKl expression in prostate cancer. 30 

Interestingly, there is a suggestion that SGKl expression is 
inversely associated with grade and cancer recurrence. It is 
possible that aberrant AR signaling is associated with a 
poorly differentiated phenotype and unfavorable outcome. 
Following androgen deprivation, GR expression increases 35 

and SGKl expression remains high in a subset of patients. 
Further study is needed to clarify the role of the AR/GR/ 
SGKl network in castration resistance. This study highlights 

28 
Expression of SGKl was reduced with MDV3100, but 
increased with the addition of Dex. When mif was added in 
addition to MDV3100 treatment, there was a synergistic 
impairment of cell survival. For LAPC4 cells, compared to 
Rl 881 +Dex control, there was no change in survival with the 
addition of Mif alone, but a significant 26% and 52% reduc-
tion in cell death with MDV3100 and MDV3100+ Mif respec­
tively. 

To test if SGKl was required for GR-mediated protection 
from cell death following AR inhibition, the cell lines were 
grown with or without GSK650394. Cell survival with both 
cell lines was impaired following treatment with the SGKl 
inhibitor. For LAPC4, relative to Rl 881 +Dex control,% sur­
vival was 58% with MDV3100+Dex and only 19% with the 
addition of GSK650394 (p<0.05). Results with the 22RV1 
cells were similar. SGKl-Flag over-expressing LAPC4 cells 
were protected from MDV3100 treatment compared to vector 
controls-61% vs. 24% survival (p<0.05). These data sug­
gest that increased GR expression and activity antagonizes 
AR inhibition and sustains tumor cell survival. Furthermore, 
SGKl appears to be a downstream mediator of this effect. 

In conclusion, the inventors have shown that in the context 
of first line ADT, the expression of glucocorticoid receptor 
(GR) within human prostate cancer specimen increases com­
pared to those who have not been treated with ADT. With the 
understanding that CRPC is driven by AR signaling, and that 
second generation AR inhibitors such as MDV3100 potently 
inhibit the AR in this setting, the inventors set out to test if GR 
activation could potentially compensate for reducedAR func­
tion in the setting of CRPC treated with MDV3100 thereby 
leading to resistance to the anti-AR therapy. The preclinical 
data to date support the notion that increased GR activity in 
CRPC treated with AR inhibitors such as MDV3100 can 
compensate for diminished AR activity and can protect 
CRPC cells from MDV3100 (and other AR inhibitor)-asso­
ciated cell death. In the inventors' preclinical models with 
CRPC cell lines, the addition of MDV3100 significantly 
increases GR expression level within 3-7 days. Furthermore, 
with the addition of a GR inhibitor, such as mifepristone, the an interesting interaction between AR signaling, SGKl, and 

GR in prostate cancer. 
GR Antagonist Studies. 

40 GR activity can be overcome, restoring the decrease in pro­
liferation seen with MDV3100 in the absence of GR activa-

Sustained androgen receptor (AR) signaling is required for 
the development of castrate resistant prostate cancer (CRPC). 
As shown above, following androgen deprivation therapy for 
prostate cancer, tumor glucocorticoid receptor (GR) expres- 45 

sion is increased. The GR and AR are known to share similar 
DNA binding sequences and to regulate several common 
target genes, including the anti-apoptotic protein serum/glu­
cocorticoid regulated kinase 1 (SGKl ). The inventors 
hypothesized that increased GR expression might compen- 50 

sate for diminished AR signaling, thereby facilitating resis­
tance to potent inhibitors of the AR through sustained expres­
sion of apoptosis inhibitor. Following MDV3100 treatment, 
GR expression increased in both CWR-22RV1 and LAPC4 
cell lines. Although proliferation rates of both SGKl and 55 

vector expressing cell lines were slower following Dex, there 
was a relative protection from MDV3100-associated cell 
death. For LAPC4 cells, cell survival compared to R1881 
control was improved with Dex (66% vs. 47%, p<0.05). For 
22RV1, Dex treatment also increased cell survival despite 60 

MDV3100 (151% vs. 51 % without Dex). Dex treatment also 
led to increased PSA secretion despite MDV3100 treatment. 
For LAPC4 cells, secreted PSA levels (ng/nL) were 22.7 
(R1881), 1.4 (MDV3100), and 31.5 (MDV3100+Dex). For 
the CWR-22RV1 's there was similar antagonism of 65 

MDV3100 activity following Dex treatment: 10.9, 4.4, and 
41.9 for Rl 881, MDV3100 and MDV31 00+Dex respectively. 

tion. Clinically, this has high-level potential implications. 
CRPC patients have endogenous circulating and local hor­
mones (glucocorticoids) that can activate the GR at baseline. 
Furthermore, CRPC patients are often treated with higher 
doses of synthetic glucocorticoids used for their anti-inflam­
matory properties. Thus, CRPC patients who are treated with 
MDV3100 may have activated GR within their prostate can­
cers that could drive resistance to AR inhibition based on the 
data described above. Thus, the inventors believe that a GR 
inhibitor will synergize with second generation AR-inhibi­
tors, such as MDV3100, and delay the onset of CRPC pro­
gression in patients treated with the combination compared to 
patients treated with MDV3100 alone. 

All of the compositions and methods disclosed and 
claimed herein can be made and executed without undue 
experimentation in light of the present disclosure. While the 
compositions and methods of this invention have been 
described in terms of preferred embodiments, it will be appar­
ent to those of skill in the art that variations may be applied to 
the compositions and methods, and in the steps or in the 
sequence of steps of the methods described herein without 
departing from the concept, spirit and scope of the invention. 
More specifically, it will be apparent that certain agents which 
are both chemically and physiologically related may be sub­
stituted for the agents described herein while the same or 
similar results would be achieved. All such similar substitutes 
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and modifications apparent to those skilled in the art are 
deemed to be within the spirit, scope and concept of the 
invention as defined by the appended claims. 
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What is claimed is: 
1. A method of treating prostate cancer in a subject com­

prising administering to said subject therapeutically effective 

15 
amounts of an androgen receptor (AR) antagonist and a glu­
cocorticoid receptor (GR) antagonist. 

2. A method of claim 1 wherein the prostate cancer is 
castration resistant with an elevated glucocorticoid receptor 
level and the AR antagonist and GR antagonist are adminis-

20 tered in amounts that provide a synergistic reduction of pros­
tate cancer cells in the subject. 

3. The method of claim 2, wherein the AR antagonist is 
MDV3100, ARN-509, flutamide, bicalutamide, nilutamide, 
or cyproterone acetate. 

25 
4. The method of claim 2, wherein said GR antagonist is 

mifepristone. 
5. The method of claim 2 wherein the GR antagonist is 

selected from the group consisting of pyrimidinediones, aza­
decalins, and aryl pyrazolo azadecalins. 

30 
6. The method of claim 2, wherein said subject has previ-

ously been or is being treated with androgen deprivation 
therapy. 

7. The method of claim 6, wherein said androgen depriva­
tion therapy comprises treatment with leuprolide goserelin, 

35 
triptorelin, histrelin, or surgical castration. 

8. The method of claim 6, said androgen deprivation 
therapy is an androgen synthesis inhibitor. 

9. The method of claim 8, wherein the androgen synthesis 
inhibitor is selected from ketococonazole, abiraterone, TAK-

40 700 and TOK00l. 
10. The method of claim 2, wherein said GR antagonist is 

administered systemically, regionally or locally to a tumor 
site. 

11. The method of claim 2, further comprising assessing 

45 
GR expression in a prostate cancer tissue of said subject. 

12. The method of claim 2, further comprising assessing 
androgen receptor expression in a prostate cancer tissue of 
said subject. 

13. The method of claim 2, wherein said prostate cancer is 
metastatic or recurrent. 

* * * * * 


