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ANTI-ANDROGENS FOR THE TREATMENT OF METASTATIC CASTRATION-
SENSITIVE PROSTATE CANCER

CROSS REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. provisional patent application no. U.S.
provisional patent application no. 62/901,694, filed on September 17, 2019; 62/836,920, filed
April 22, 2019; U.S. provisional patent application no. 62/833,371, filed April 12, 2019; U.S.
provisional patent application no. 62/822.312, filed on March 22, 2019; 62/803,096, filed
February 8, 2019; and U.S. provisional application no. 62/798,836, filed on January 30, 2019;

all of which are incorporated by reference herein in their families.

TECHNICAL FIELD

Disclosed herein are methods of treating metastatic castration-sensitive prostate
cancer with anti-androgens, including but not limited to, 4-[ 7-(6-cyano-5-
trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-5,7-diazaspiro| 3 .4]oct-5-yl]-2-fluoro-N-

methylbenzamide.

BACKGROUND

Prostate cancer is the second most frequently diagnosed cancer and the sixth leading
cause of cancer death in males, accounting for 14% (903,500) of the total new cancer cases
and 6% (258,400) of the total cancer deaths in males worldwide. The course of prostate
cancer from diagnosis to death is best categorized as a series of clinical stages based on the
extent of disease, hormonal status, and absence or presence of detectable metastases:
localized disease, rising levels of prostate-specific antigen (PSA) after radiation therapy or
surgery with no detectable metastases, and clinical metastases in the non-castrate or castrate
stage. Although surgery, radiation, or a combination of both can be curative for patients with
localized disease, a significant proportion of these patients have recurrent disease as
evidenced by a rising level of PSA, which can lead to the development of metastases,
especially in the high-risk group — a transition to the lethal stage of the disease.

Based on current guidelines, androgen deprivation therapy (ADT) with or without
docetaxel is considered the appropriate active control therapy for the patients with metastatic

hormone-sensitive prostate cancer. However, there is a clear unmet medical need for
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alternative treatment options in mCSPC. Treatments that can delay disease progression and
associated morbidities would be of significant clinical benefit in this patient population. The

disclosed methods are directed to these and other important needs.

SUMMARY

Described herein are methods of treating metastatic castration-sensitive prostate
cancer in a male human comprising, consisting of, or consisting essentially of administering a
therapeutically effective amount of an anti-androgen to a male human with metastatic
castration-sensitive prostate cancer. In these methods, the anti-androgen can be: 4-[7-(6-
cyano-3-trifluoromethylpyridin-3-yl)-8-ox0-6-thioxo-5,7-diazaspiro| 3.4 oct-5-yl|-2-fluoro-
N-methylbenzamide, 4-(3-(4-cyano-3-(trifluoromethyl)phenyl)-3,5-dimethyl-4-oxo-2-
thioxoimidazolidin-1-y1)-2-fluoro-N-methylbenzamide, 4-|7-[4-cyano-3-
(trifluoromethyl)phenyl]-8-ox0-6-thioxo-5,7-diazaspiro| 3 .4]oct-5-y1]-2-fluoro-N-
methylbenzamide or N-{(25)-1-[3-(3-chloro-4-cyanophenyl)-1H-pyrazol-1-yl|propan-2-yl}-
5-(1-hydroxyethyl)-1H-pyrazole-3-carboxamide. In some embodiments, administration of
the anti-androgen provides an increase in overall survival of the male human relative to the
overall survival rate of a comparative population of male humans with the metastatic
castration-sensitive prostate cancer, said comparative population having been administered a
placebo in combination with an androgen deprivation therapy. In other embodiments, the
comparative population is untreated. In further embodiments, administration of the anti-
androgen provides an increase in progression-free survival of the male human relative to the
progression-free survival rate of a comparative population of male humans with the
metastatic castration-sensitive prostate cancer, said comparative population having been
administered a placebo in combination with an androgen deprivation therapy. In other
embodiments, the comparative population is untreated.

In some embodiments, the male human has received at least one prior therapy for the
treatment of cancer prior to the administration of the anti-androgen, wherein the prior therapy
for the treatment of cancer is radiation, surgical intervention or docetaxel therapy. In some
embodiments, the male human is treatment naive.

In some embodiments, the anti-androgen is 4-[ 7-(6-cyano-5-trifluoromethylpyridin-3-
y1)-8-0x0-6-thioxo-5,7-diazaspiro[3.4]oct-5-yl|-2-fluoro-N-methylbenzamide. In further
embodiments, the anti-androgen generally and 4-| 7-(6-cyano-5-trifluoromethylpyridin-3-yl)-
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8-0x0-6-thioxo-53,7-diazaspiro| 3 .4]oct-5-yl]-2-fluoro-N-methylbenzamide more specifically
is administered daily to the male human. In still further embodiments, the anti-androgen
generally and 4-[7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-5,7-
diazaspiro| 3.4 Joct-5-y1]-2-fluoro-N-methylbenzamide more specifically is administered
orally to the male human. In some embodiments, the anti-androgen generally and 4-[7-(6-
cyano-3-trifluoromethylpyridin-3-yl)-8-ox0-6-thioxo-5,7-diazaspiro| 3.4 oct-5-yl|-2-fluoro-
N-methylbenzamide more specifically is administered orally to the male human on a
continuous daily dosing schedule. In further embodiments, the anti-androgen generally and
4-]7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-5,7-diazaspiro[ 3.4 ]oct-5-y1]-2-
fluoro-N-methylbenzamide more specifically is administered orally to the male human at a
dose of about 30 mg per day to about 480 mg per day. In still further embodiments, the anti-
androgen generally and 4-|7-(6-cyano-5-trifluoromethylpyridin-3-yl1)-8-oxo0-6-thioxo-5,7-
diazaspiro| 3.4 Joct-5-y1]-2-fluoro-N-methylbenzamide more specifically is administered
orally to the male human at a dose of about 180 mg per day to about 480 mg per day. In
certain embodiments, the anti-androgen generally and 4-[7-(6-cyano-5-
trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-5,7-diazaspiro| 3 .4]oct-5-yl]-2-fluoro-N-
methylbenzamide more specifically is administered orally to the male human at a dose of: (a)
about 30 mg per day; (b) about 60 mg per day; (¢) about 90 mg per day; (d) about 120 mg per
day; or (d) about 240 mg per day. In some embodiments, the anti-androgen generally and 4-
[7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-ox0-6-thioxo-5,7-diazaspiro[3.4]oct-5-yl]-2-
fluoro-N-methylbenzamide more specifically is administered orally to the male human at a
dose of about 240 mg per day. In some embodiments, the dose of the anti-androgen generally
and 4-| 7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-ox0-6-thioxo-5,7-diazaspiro| 3.4]oct-5-
yl]-2-fluoro-N-methylbenzamide specifically is decreased to 180 mg per day or 120 mg per
day if the male human experiences a greater than or equal to Grade 3 toxicity.

In certain embodiments, the anti-androgen generally and 4-[7-(6-cyano-5-
trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-5,7-diazaspiro| 3 .4]oct-5-yl]-2-fluoro-N-
methylbenzamide specifically is not co-administered with: (a) a medication that is a strong
CYP2C8 or CYP3A4 inhibitor; (b) a medication that is primarily metabolized by CYP3A4,
CYP2CI19, or CYP2C9; (¢) a medication that is a substrate of UDP-glucuronosyl transferase
(UGT); or (d) a medication that is a substrate of P-glycoprotein (P-gp), breast cancer
resistance protein (BCRP) or organic anion transporting polypeptide 1B1 (OATP1B1).
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In some embodiments, the anti-androgen generally and 4-[7-(6-cyano-5-
trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-5,7-diazaspiro| 3 .4]oct-5-yl]-2-fluoro-N-
methylbenzamide more specifically is administered in combination with androgen
deprivation therapy. In further embodiments, the anti-androgen generally and 4-[7-(6-cyano-
S-trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-3,7-diazaspiro|3.4]oct-5-y1]-2-fluoro-N-
methylbenzamide more specifically is administered in combination with at least one
gonadotropin-releasing hormone (GnRH) agonist or antagonist. In still further embodiments,
the at least one GnRH agonist or antagonist is or comprises leuprolide, buserelin, naferelin,
histrelin, goserelin, deslorelin, degarelix, ozarelix, ABT-620 (elagolix), TAK-385 (relugolix),
EP-100, KLH-2109 or triptorelin. In certain embodiments, the anti-androgen generally and
4-]7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-5,7-diazaspiro[ 3.4 ]oct-5-y1]-2-
fluoro-N-methylbenzamide more specifically is used in combination with bilateral
orchiectomy.

In some embodiments, the anti-androgen is 4-(3-(4-cyano-3-(trifluoromethyl)phenyl)-
5,5-dimethyl-4-oxo0-2-thioxoimidazolidin-1-y1)-2-fluoro-N-methylbenzamide. In further
embodiments, the 4-(3-(4-cyano-3-(trifluoromethyl)phenyl)-5,5-dimethyl-4-oxo0-2-
thioxoimidazolidin-1-yl)-2-fluoro-N-methylbenzamide is administered orally to the male
human at a dose of about 160 mg per day.

In some embodiments, the anti-androgen is 4-[7-[4-cyano-3-(trifluoromethyl)phenyl]-
8-0x0-6-thioxo-3,7-diazaspiro|3.4]oct-5-y1]-2-fluoro-N-methylbenzamide.

In some embodiments, the anti-androgen is N-{(2S)-1-[3-(3-chloro-4-cyanophenyl)-
1H-pyrazol-1-yl]propan-2-yl}-5-(1-hydroxyethyl)-1H-pyrazole-3-carboxamide
(darolutamide). In further embodiments, N-{(2S)-1-|3-(3-chloro-4-cyanophenyl)-1H-
pyrazol-1-yl|propan-2-yl}-5-(1-hydroxyethyl)- 1H-pyrazole-3-carboxamide is administered
orally to the male human at a dose of 600 mg twice daily. In further embodiments, N-{(2S)-
1-[3-(3-chloro-4-cyanophenyl)-1H-pyrazol-1-yl |propan-2-y1}-5-(1-hydroxyethyl)-1H-
pyrazole-3-carboxamide is administered orally to the male human at a dose of 600 mg twice
daily with food.

Also disclosed herein are methods for treating metastatic castration-sensitive prostate
cancer in a male human consisting or consisting essentially of administering a
therapeutically effective amount of an anti-androgen to a male human with metastatic

castration-sensitive prostate cancer, wherein the anti-androgen is one or more of: 4-[7-(6-
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cyano-5-trifiuvoromethylpyridintrifluoromethylpyridin-3-yl)-8-ox0-6-thioxo-5,7-
diazaspiro[3.4]oct-5-y1]-2-fluoro-N- methylbenzamide, 4-(3-(4-cyano-3-
(trifluoromethyl)phenyl)-5,5-dimethyl-4-oxo-2- thioxoimidazolidin-1-y1)-2-fluoro-N-
methylbenzamide, 4-| 7-[4-cyano-3-(trifluoromethyl)phenyl]-8-oxo-6-thioxo-3,7-
diazaspiro[3.4]oct-5-y1]-2-fluoro-N- methylbenzamide or N-{(2S)-1-[3-(3-chloro-4-
cyanophenyl)-1H-pyrazol-1-yl|propan-2-y1}-5-(1-hydroxyethyl)-1H-pyrazole-3-
carboxamide.

Also disclosed herein are methods of treating metastatic castration-sensitive prostate
cancer in a male human, comprising: (a) determining whether the male human has metastatic
castration-sensitive prostate cancer; and (b) administering an anti-androgen to a male human
in a therapeutically effective amount to treat the metastatic castration-sensitive prostate
cancer, wherein the anti-androgen is: 4-[ 7-(6-cyano-3-trifluoromethylpyridin-3-y1)-8-0x0-6-
thioxo-5,7-diazaspiro[3.4]oct-5-y1]-2-fluoro-N- methylbenzamide, 4-(3-(4-cyano-3-
(trifluoromethyl)phenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-y1)-2-fluoro-N-
methylbenzamide, 4-|7-[4-cyano-3-(trifluoromethyl)phenyl]-8-ox0-6-thioxo-5,7-
diazaspiro|3.4]oct-5-y1]-2-fluoro-N-methylbenzamide, or N-{(2S)-1-[3-(3-chloro-4-
cyanophenyl)-1H-pyrazol-1— yl|propan-2-yl}-5-(1-hydroxyethyl)- 1H-pyrazole-3-
carboxamide.

Also disclosed herein are methods of treating metastatic castration-sensitive prostate
cancer comprising administering an approved drug product comprising apalutamide to a male
human with metastatic castration-sensitive prostate cancer in an amount that is described in a
drug product label for said drug product. In some embodiments, the approved drug product
comprising apalutamide is an ANDA drug product, a supplemental New Drug Application
drug product or a 505(b)(2) drug product. In some embodiments, the method is clinically
proven safe and/or effective.

Also disclosed herein are pharmaceutical products comprising a clinically proven safe
and clinically proven effective amount of apalutamide, wherein the pharmaceutical product is
packaged and wherein the package includes a label that (a) identifies apalutamide as a
regulatory approved chemical entity, and (b) instructs use of apalutamide in the treatment of
castration-sensitive prostate cancer.

Also disclosed herein are methods of selling an approved drug product comprising

apalutamide, said method comprising selling such drug product, wherein a drug product label
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for a reference listed drug for such drug product includes instructions for treating castration-
sensitive prostate cancer. Further disclosed herein are methods of offering for sale an
approved drug product comprising apalutamide, said method comprising offering for sale
such drug product, wherein a drug product label for a reference listed drug for such drug
product includes instructions for treating castration-sensitive prostate cancer. In some
embodiments, the drug product is an ANDA drug product, a supplemental New Drug
Application drug product or a 505(b)(2) drug product.

BRIEF DESCRIPTION OF THE DRAWINGS

The summary, as well as the following detailed description, is further understood
when read in conjunction with the appended drawings. For the purpose of illustrating the
disclosed methods, the drawings show exemplary embodiments of the methods; however, the
methods are not limited to the specific embodiments disclosed. In the drawings:

FIG. 1 is a schematic of the apalutamide phase III clinical trial study design. ADT =
androgen deprivation therapy.

FIGS. 2A-2B illustrate Kaplan-Meier estimates of radiographic progression-free
survival (FIG. 2A) and Forest Plot of Radiographic Progression-free Survival by Baseline
Patient Characteristics (FIG. 2B). Analyses were performed using a log-rank test with
stratification by Gleason score at diagnosis (<7 vs. >7), region (North America and European
Union vs. all other countries), and prior treatment with docetaxel (yes vs. no)..

FIG. 3A-3B illustrates Kaplan-Meier Estimate of Overall Survival and (FIG. 3A) and
Forest Plot of Overall Survival by Baseline Patient Characteristics (FIG. 3B). Analyses were
performed using a log-rank test with stratification by Gleason score at diagnosis (<7 vs. >7),
region (North America and European Union vs. all other countries), and prior treatment with
docetaxel (yes vs. no).

FIG. 4 illustrates Kaplan-Meier Estimate of Time to Cytotoxic Chemotherapy .
Analyses were performed using a log-rank test with stratification by Gleason score at
diagnosis (<7 vs. >7), region (North America and European Union vs. all other countries),
and prior treatment with docetaxel (yes vs. no).

FIG. 5 illustrates Kaplan-Meier Estimate of Time to PSA Progression. Time to PSA
progression was the time from date of randomization to date of PSA progression, based on

Prostate Cancer Working Group 2 criteria. Analyses were performed using a log-rank test
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with stratification by Gleason score at diagnosis (<7 vs. >7), region (North America and
European Union vs. all other countries), and prior treatment with docetaxel (yes vs. no).

FIG. 6 shows Kaplan-Meier Estimate of Time to Second Progression-free Survival.
Second progression-free survival was the time from date of randomization to first occurrence
of investigator-determined disease progression (PSA progression, progression on imaging, or
clinical progression) while patient was receiving first subsequent therapy for prostate cancer
or death due to any cause, whichever occurs first. Analyses were performed using a log-rank
test with stratification by Gleason score at diagnosis (<7 vs. >7), region (North America and
European Union vs. all other countries), and prior treatment with docetaxel (yes vs. no).

FIG. 7 shows Repeated-Measures Mixed Effects Analyses for Mean Change from
Baseline in FACT-P Total Score. Error bars are standard errors of the mean. Raw FACT-P
scores range from 0 to 156, with higher scores indicating more favorable health-related
quality of life; a 6- to 10-point change in FACT-P total score would be the minimally
important difference. However, this figure presents mean changes in total scores compared
with baseline rather than raw total scores. FACT-P, Functional Assessment of Cancer

Therapy-Prostate.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

It is to be appreciated that certain features of the invention which are, for clarity,
described herein in the context of separate embodiments may also be provided in
combination in a single embodiment. That is, unless obviously incompatible or specifically
excluded, each individual embodiment is deemed to be combinable with any other
embodiment(s) and such a combination is considered to be another embodiment. Conversely,
various features of the invention that are, for brevity, described in the context of a single
embodiment, may also be provided separately or in any sub-combination. Finally, although
an embodiment may be described as part of a series of steps or part of a more general
structure, each said step may also be considered an independent embodiment in itself,
combinable with others.

The transitional terms "comprising," "consisting essentially of," and "consisting" are

intended to connote their generally in accepted meanings in the patent vernacular; that is, (i)

"comprising," which is synonymous with "including," "containing," or "characterized by," is

inclusive or open-ended and does not exclude additional, unrecited elements or method steps;
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(1) "consisting of excludes any element, step, or ingredient not specified in the claim; and
(ii1) "consisting essentially of limits the scope of a claim to the specified materials or steps
"and those that do not materially affect the basic and novel characteristic(s)" of the claimed
invention. More specifically, the basic and novel characteristics relates to the ability of the
method to provide at least one of the benefits described herein, including but not limited to
the ability to improve the survivability of the male human population relative to the
survivability of the comparative male human population described elsewhere herein.

Embodiments described in terms of the phrase "comprising" (or its equivalents), also
provide, as embodiments, those which are independently described in terms of "consisting of
and "consisting essentially of."

When a value is expressed as an approximation by use of the descriptor “about,” it
will be understood that the particular value forms another embodiment. In general, use of the
term “about” indicates approximations that can vary depending on the desired propertics
sought to be obtained by the disclosed subject matter and is to be interpreted in the specific
context in which it is used, based on its function. The person skilled in the art will be able to
interpret this as a matter of routine. In some cases, the number of significant figures used for
a particular value may be one non-limiting method of determining the extent of the word
“about.” In other cases, the gradations used in a series of values may be used to determine
the intended range available to the term “about” for each value. Where present, all ranges are
inclusive and combinable. That is, references to values stated in ranges include every value
within that range.

If not otherwise specified, the term “about” signifies a variance of £10% of the
associated value, but additional embodiments include those where the variance may be +5%,
+15%, £20%, £25%, or £50%.

It is to be appreciated that certain features of the invention which are, for clarity,
described herein in the context of separate embodiments, may also be provided in
combination in a single embodiment. That is, unless obviously incompatible or specifically
excluded, each individual embodiment is deemed to be combinable with any other
embodiment(s) and such a combination is considered to be another embodiment. Conversely,
various features of the invention that are, for brevity, described in the context of a single
embodiment, may also be provided separately or in any sub-combination. Finally, while an

embodiment may be described as part of a series of steps or part of a more general structure,
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cach said step may also be considered an independent embodiment in itself, combinable with
others.

When a list is presented, unless stated otherwise, it is to be understood that each
individual element of that list, and every combination of that list, is a separate embodiment.
For example, a list of embodiments presented as "A, B, or C" is to be interpreted as including
the embodiments, "A," "B.," "C.," "AorB," "A or C," "Bor C," or "A, B, or C."

The present invention may be understood more readily by reference to the following
description taken in connection with the accompanying Drawing and Examples, all of which
form a part of this disclosure. It is to be understood that this invention is not limited to the
specific products, methods, conditions or parameters described or shown herein, and that the
terminology used herein is for the purpose of describing particular embodiments by way of
example only and is not intended to be limiting of any claimed invention. Similarly, unless
specifically otherwise stated, any description as to a possible mechanism or mode of action or
reason for improvement is meant to be illustrative only, and the invention herein is not to be
constrained by the correctness or incorrectness of any such suggested mechanism or mode of
action or reason for improvement. Throughout this text, it is recognized that the descriptions
refer to various compounds, compositions and methods of using said compounds and
compositions. That is, where the disclosure describes or claims a feature or embodiment
associated with a composition or a method of using a composition, it is appreciated that such
a description or claim is intended to extend these features or embodiment to embodiments in
cach of these contexts (i.¢., compositions and methods of using).

Androgen receptor (AR) is a member of the steroid and nuclear receptor superfamily.
Among this large family of proteins, only five vertebrate steroid receptors are known and
include the androgen receptor, estrogen receptor, progesterone receptor, glucocorticoid
receptor, and mineralocorticoid receptor. AR is a soluble protein that functions as an
intracellular transcriptional factor. AR function is regulated by the binding of androgens,
which initiates sequential conformational changes of the receptor that affect receptor-protein
interactions and receptor-DNA interactions.

AR is mainly expressed in androgen target tissues, such as the prostate, skeletal
muscle, liver, and central nervous system (CNS), with the highest expression level observed
in the prostate, adrenal gland, and epididymis. AR can be activated by the binding of

endogenous androgens, including testosterone and S-dihydrotestosterone (5a-DHT).
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The androgen receptor (AR), located on Xql 1-12, is a 110 kD nuclear receptor that,
upon activation by androgens, mediates transcription of target genes that modulate growth
and differentiation of prostate epithelial cells. Similar to the other steroid receptors, unbound
AR is mainly located in the cytoplasm and associated with a complex of heat shock proteins
(HSPs) through interactions with the ligand-binding domain. Upon agonist binding, AR goes
through a series of conformational changes: the heat shock proteins dissociate from AR, and
the transformed AR undergoes dimerization, phosphorylation, and translocation to the
nucleus, which is mediated by the nuclear localization signal. Translocated receptor then
binds to the androgen response element (ARE), which is characterized by the six-nucleotide
half-site consensus sequence 5'-TGTTCT-3' spaced by three random nucleotides and is
located in the promoter or enhancer region of AR gene targets. Recruitment of other
transcription co- regulators (including co-activators and co-repressors) and transcriptional
machinery further ensures the transactivation of AR-regulated gene expression. All of these
processes are initiated by the ligand-induced conformational changes in the ligand-binding
domain.

AR signaling is crucial for the development and maintenance of male reproductive
organs including the prostate gland, as genetic males harboring loss of function AR mutations
and mice engineered with AR defects do not develop prostates or prostate cancer. This
dependence of prostate cells on AR signaling continues even upon neoplastic transformation.
Androgen depletion (such as using GnRH agonists) continues to be the mainstay of prostate
cancer treatment. However, androgen depletion is usually effective for a limited duration and
prostate cancer evolves to regain the ability to grow despite low levels of circulating
androgens.

Castration resistant prostate cancer (CRPC) is a lethal phenotype and almost all of
patients will die from prostate cancer. Interestingly, while a small minority of CRPC does
bypass the requirement for AR signaling, the vast majority of CRPC, though frequently
termed "androgen independent prostate cancer” or "hormone refractory prostate cancer,"
retains its lineage dependence on AR signaling.

Prostate cancer is the second most common cause of cancer death in men in the US,
and approximately one in every six American men will be diagnosed with the disease during
his lifetime. Treatment aimed at eradicating the tumor is unsuccessful in 30% of men, who

develop recurrent disease that is usually manifest first as a rise in plasma prostate-specific
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antigen (PSA) followed by spread to distant sites. Given that prostate cancer cells depend on
androgen receptor (AR) for their proliferation and survival, these men are treated with agents
that block production of testosterone (¢.g., GnRH agonists), alone or in combination with
anti- androgens (¢.g., bicalutamide), which antagonize the effect of any residual testosterone
on AR. The approach is effective as evidenced by a drop in PSA and regression of visible
tumor (if present) in some patients; however, this is followed by regrowth as a castration
resistant prostate cancer (CRPC) to which most patients eventually succumb. Recent studies
on the molecular basis of CRPC have demonstrated that CRPC continues to depend on AR
signaling and that a key mechanism of acquired resistance is an elevated level of AR protein
(Nat. Med, 2004, 10, 33-39). AR targeting agents with activity in castration sensitive and
castration resistant prostate cancer have great promise in treating this lethal discase.

The course of prostate cancer from diagnosis to death is best categorized as a series of
clinical states based on the extent of disease, hormonal status, and absence or presence of
detectable metastases: localized disease, rising levels of prostate-specific antigen (PSA) after
radiation therapy or surgery with no detectable metastases, and clinical metastases in the non-
castrate or castrate state. Although surgery, radiation, or a combination of both can be
curative for patients with localized disease, a significant proportion of these patients have
recurrent disease as evidenced by a rising level of PSA, which can lead to the development of
metastases, especially in the high-risk group - a transition to the lethal phenotype of the
disease.

Androgen depletion is the standard treatment with a generally predictable outcome:
decline in PSA, a period of stability in which the tumor does not proliferate, followed by
rising PSA and regrowth as castration-resistant disease. Molecular profiling studies of
castration- resistance prostate cancers commonly show increased androgen receptor (AR)
expression, which can occur through AR gene amplification or other mechanisms.

Anti-androgens are useful for the treatment of prostate cancer during its early stages.
However, prostate cancer often advances to a "hormone-refractory' state in which the disease
progresses in the presence of continued androgen ablation or anti-androgen therapy. Instances
of antiandrogen withdrawal syndrome have also been reported after prolonged treatment with
anti- androgens. Antiandrogen withdrawal syndrome is commonly observed clinically and is
defined in terms of the tumor regression or symptomatic relief observed upon cessation of

antiandrogen therapy. AR mutations that result in receptor promiscuity and the ability of
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these anti-androgens to exhibit agonist activity might at least partially account for this
phenomenon. For example, hydroxyflutamide and bicalutamide act as AR agonists in T877A
and W741L/W741C AR mutants, respectively.

In the setting of prostate cancer cells that were rendered castration resistant via
overexpression of AR, it has been demonstrated that certain anti-androgen compounds, such
as bicalutamide, have a mixed antagonist/agonist profile (Science, 2009 May 8;324(5928):
787-90). This agonist activity helps to explain a clinical observation, called the anti-
androgen withdrawal syndrome, whereby about 30% of men who progress on AR antagonists
experience a decrease in serum PSA when therapy is discontinued (J Clin. Oncol, 1993.
11(8): p. 1566-72).

Prostate Cancer Stages

In the early stages of prostate cancer, the cancer is localized to the prostate. In these
carly stages, treatment typically involves either surgical removal of the prostate or radiation
therapy to the prostate or observation only with no active intervention therapy in some
patients. In the early stages where the prostate cancer is localized and requires intervention,
surgery or radiation therapy are curative by eradicating the cancerous cells. About 30% of the
time these procedures fail, and the prostate cancer continues to progress, as typically
evidenced by a rising PSA level. Men whose prostate cancer has progressed following these
carly treatment strategies are said to have advanced or recurrent prostate cancer.

Because prostate cancer cells depend on the androgen receptor (AR) for their
proliferation and survival, men with advanced prostate cancer are treated with agents that
block the production of testosterone (¢.g., GnRH agonists), alone or in combination with anti-
androgens (e.g., bicalutamide), which antagonize the effect of any residual testosterone on
AR. These treatments reduce serum testosterone to castrate levels, which generally slows
disease progression for a period of time. The approach is effective as evidenced by a drop in
PSA and the regression of visible tumors in some patients. Eventually, however, this is
followed by regrowth referred to as castration-resistant prostate cancer (CRPC), to which
most patients eventually succumb. Castration-resistant prostate cancer (CRPC) is categorized
as non-metastatic or metastatic, depending on whether or not the prostate cancer has
metastasized to other parts of the body.

Estimates from European country-specific registries indicate that approximately 15%

to 30% of men diagnosed with prostate cancer had metastatic (M1) castration-sensitive
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prostate cancer (mCSPC). See, e.g. Flamand V, ef al., Prog Urol. 2008;18:53-59. In the US,
patients presenting with mCSPC account for approximately 4% of all prostate cancer
diagnosis. Cetin K, et al. Urology 2010,75:1396-1405. This disparity may result from
differences in the use of PSA screening in different geographies. Schroder FH, ef al., Eur
Urol. 2012;62:745-752. However, the percentage of men in the US who present with
mCSPC may increase because there now appears to be a decrease in PSA screening after the
United States Preventive Services Task Force (USPSTF) released its recommendation against
PSA screening in 2012, Drazer MW, et al., J Clin. Oncol 2015;33:2416 2423; Lin K, ef al.
Agency for Healthcare Research and Quality, 2011;No. 12-05160-EF-1.

Given that prostate cancer cells depend on AR signaling for their proliferation and
survival, the standard treatment for patients with mCSPC disease is androgen deprivation
therapy (ADT). Androgen deprivation therapy is defined as medical castration (i.c.,
gonadotropin releasing hormone analog [ GnRHa; agonist or antagonist]) or surgical
castration (i.c., bilateral orchiectomy). To prevent tumor flare in subjects with overt
metastases, a short period of treatment with first generation anti-androgen may be used to
reduce the flare in testosterone with initiation of a GnRH agonist.

Anti-Androgens

As used herein, the term "anti-androgen" carries its generally accepted meaning and
may refer to a group of hormone receptor antagonist compounds that are capable of
preventing or inhibiting the biologic effects of androgens on normally responsive tissues in
the body. In some embodiments, an anti-androgen is a small molecule. In some embodiments,
an anti-androgen is an AR antagonist. In some embodiments, an anti-androgen is an AR full
antagonist. In some embodiments, an anti- androgen is a first- generation anti-androgen. In
some embodiments, an anti-androgen is a second-generation anti- androgen.

As used herein, the term "AR antagonist” or "AR inhibitor" are used interchangeably
herein and refer to an agent that inhibits or reduces at least one activity of an AR polypeptide.
Exemplary AR activities include, but are not limited to, co-activator binding, DNA binding,
ligand binding, or nuclear translocation.

As used herein, a "full antagonist” refers to an antagonist, which, at an effective
concentration, essentially completely inhibits an activity of an AR polypeptide. As used
herein, a "partial antagonist" refers an antagonist that is capable of partially inhibiting an

activity of an AR polypeptide, but that, even at a highest concentration is not a full
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antagonist. By 'essentially completely' is meant at least about 80%, at least about 90%, at
least about 95%, at least about 96%, at lcast about 97%, at least about 98% at least about
99%, or greater inhibition of the activity of an AR polypeptide.

As used herein, the term "first-generation anti-androgen" refers to an agent that
exhibits antagonist activity against a wild-type AR polypeptide. However, first-generation
anti-androgens differ from second-generation anti-androgens in that first-generation anti-
androgens can potentially act as agonists in castration resistant prostate cancers (CRPC).
Exemplary first- generation anti-androgens include, but are not limited to, flutamide,
nilutamide and bicalutamide.

As used herein, the term "second-generation anti-androgen" refers to an agent that
exhibits full antagonist activity against a wild-type AR polypeptide. Second-generation anti-
androgens differ from first-generation anti-androgens in that second-generation anti-
androgens act as full antagonists in cells expressing elevated levels of AR, such as for
example, in castration resistant prostate cancers (CRPC). Exemplary second-generation anti-
androgens include 4-[ 7-(6-cyano-3-trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-5,7-
diazaspiro[3.4]oct-5- yl]-2-fluoro-N-methylbenzamide (also known as apalutamide, ARN-
509, or JNJ-56021927; CAS No. 956104-40- 8); 4-(3-(4- cyano-3-(trifluoromethyl)phenyl)-
5,5-dimethyl-4-ox0-2-thioxoimidazolidin-1-y1)-2- fluoro-N- methylbenzamide (also known as
MDV3100 or enzalutamide; CAS No: 915087-33-1),4-| 7-(4-cyano-3-trifluoromethylphenyl)-
8-0x0-6-thioxo-3,7-diazaspiro|3.4]oct-5-y1]-2-fluoro-N-methylbenzamide (RD162; CAS No.
915087-27-3) and N-{(2S)-1-[3-(3-chloro-4-cyanophenyl)-1H-pyrazol-1-yl|propan-2-y1}-5-
(1-hydroxyethyl)-1H-pyrazole-3-carboxamide (also known as darolutamide). In some
embodiments, a second-generation anti-androgen binds to an AR polypeptide at or near the

ligand binding site of the AR polypeptide.
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4-] 7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-5,7-diazaspiro[ 3.4 Joct-
5-yl]-2-fluoro-N-methylbenzamide (apalutamide)

A CHs;
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4-(3-(4-cyano-3-(trifluoromethyl)phenyl)-5,5-dimethyl-4-ox0-2-thioxoimidazolidin-
1-yD)-2-fluoro-N-methylbenzamide (enzalutamide)
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4-|7-(4-cyano-3-trifluoromethylphenyl)-8-ox0-6-thioxo-5,7-diazaspiro[3.4]oct-5-y1]-
2-fluoro-N-methylbenzamide (RD162)
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N-{(25)-1-|3-(3-chloro-4-cyanophenyl)-1H-pyrazol-1-yl|propan-2-y1}-5-(1-
hydroxyethyl)-1H-pyrazole-3-carboxamide (darolutamide)ln some embodiments, an anti-
androgen contemplated in the methods described herein inhibits AR nuclear translocation,
such as darolutamide, DNA binding to androgen response elements, and coactivator
recruitment. In some embodiments, an anti-androgen contemplated in the methods described

herein exhibits no agonist activity in AR-overexpressing prostate cancer cells.
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Apalutamide is a second-generation anti-androgen that binds directly to the ligand-
binding domain of AR, impairing nuclear translocation, AR binding to DNA and AR target
gene modulation, thereby inhibiting tumor growth and promoting apoptosis. Apalutamide
binds AR with greater affinity than bicalutamide and induces partial or complete tumor
regression in non-castrate hormone-sensitive and bicalutamide -resistant human prostate
cancer xenograft models (Clegg et al. Cancer Res. March 15, 2012 72; 1494). Apalutamide
lacks the partial agonist activity seen with bicalutamide in the context of AR overexpression.

Darolutamide, BAY 1841788 or ODM-201, is an AR antagonist that includes two
diastereomers — ORM-16497 and ORM-16555. The chemical name is N-{(2S)-1-[3-(3-
chloro-4-cyanophenyl)- 1H-pyrazol-1-yl|propan-2-y1}-5-(1-hydroxyethyl)-1H-pyrazole-3-
carboxamide. It has activity against known AR mutants that confer resistance to other
second-generation antiandrogens. Darolutamide binds to the AR with high affinity and
impairs subsequent androgen-induced nuclear translocation of AR and transcription of AR
gene target. Matsubara, N., Mukai, H., Hosono, A. et al. Cancer Chemother Pharmacol
(2017) 80: 1063.

Certain Terminology

The terms used herein carry their normally accepted meaning, but for avoidance of
doubt, some of the definitions are provided herein.

The term "cancer” as used herein refers to an abnormal growth of cells which tend to
proliferate in an uncontrolled way and, in some cases, to metastasize (spread).

The term "prostate cancer” as used herein refers to histologically or cytologically
confirmed adenocarcinoma of the prostate.

The term "androgen-deprivation therapy (ADT)" refers to the reduction of androgen
levels in a prostate cancer patient to castrated levels of testosterone (< 50 ng/dL). Such
treatments can include orchiectomy or the use of gonadotropin-releasing hormone agonists or
antagonists. ADT includes surgical castration (orchiectomy) and/or the administration of
luteinizing hormone-releasing hormone (“LHRH”)/gonadotropin-releasing hormone (GnRH)
agonists or antagonists to a human. Examples of GnRH agonist or antagonist is or comprises
leuprolide, buserelin, naferelin, histrelin, goserelin, deslorelin, degarelix, ozarelix, ABT-620
(elagolix), TAK-385 (relugolix), EP-100, KLH-2109 or triptorelin. In certain embodiments,
examples of GnRH agonists include goserelin acetate, histrelin acetate, leuprolide acetate,

and triptorelin palmoate.
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The term "locally advanced prostate cancer” refers to prostate cancer where all
actively cancerous cells appear to be confined to the prostate and the associated organs or
neighbor organs (e.g., seminal vesicle, bladder neck, and rectal wall).

The term "high-risk localized prostate cancer” refers to locally advanced prostate
cancer that has a probability of developing metastases or recurrent disease after primary
therapy with curative intent. In some embodiments, high risk for development of metastases
is defined as prostate specific antigen doubling time (PSADT) < 20 months, < 19 months, <
18 months, < 17 months, < 16 months, < 15 months, < 14 months, < 13 months, < 12 months,
or < 11 months, < 10 months, <9 months, < 8 months, < 7 months, < 6 months, <5 months,
< 4 months, < 3 months, <2 months, or < 1 month. In some embodiments, high risk for
development of metastases is defined as prostate specific antigen doubling time (PSADT) <
10 months. In some embodiments, high risk for development of metastases is defined as
having a high Gleason score or bulky tumor.

For the avoidance of doubt, the terms “castration-sensitive prostate cancer” and
“hormone-sensitive prostate cancer” are equivalent and are used interchangeably.

The terms "castration-sensitive prostate cancer” and “hormone-sensitive prostate
cancer” refer to cancer that is responsive to androgen-deprivation therapy (ADT) either as
localized disease, biochemical relapse or in the metastatic setting.

The terms "metastatic castration-sensitive prostate cancer" and “metastatic hormone-
sensitive prostate cancer” refers to cancer that has spread (metastasized) to other areas of the
body, ¢.g., the bone, lymph nodes or other parts of the body in a male, and that is responsive
to androgen-deprivation therapy (ADT).

The terms "non-metastatic castration-sensitive prostate cancer” refers to cancer that
has not spread (metastasized) in a male, and that is responsive to androgen-deprivation
therapy (ADT). In some embodiments, non-metastatic castration-sensitive prostate cancer is
assessed with bone scan and computed tomography (CT) or magnetic resonance imaging
(MRI) scans. [0089] The term "CRPC" as used herein refers to castration-resistant prostate
cancer. CRPC is prostate cancer that continues to grow despite the suppression of male
hormones that fuel the growth of prostate cancer cells.

The term "metastatic castration-resistant prostate cancer” refers to castration-resistant

prostate cancer that has metastasized to other parts of the human body.
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Metastatic castration-sensitive prostate cancer (CSPC), refers to prostate cancer that
still responds to testosterone suppression therapy.

The term "NM-CRPC" as used herein refers to non-metastatic castration-resistant
prostate cancer. In some embodiments, NM-CRPC is assessed with bone scan and computed
tomography (CT) or magnetic resonance imaging (MRI) scans.

The term "chemotherapy naive metastatic castration-resistant prostate cancer” refers
to metastatic castration-resistant prostate cancer that has not been previously treated with a
chemotherapeutic agent.

The term "post-abiraterone acetate-prednisone treated metastatic castration-resistant
prostate cancer" refers to metastatic castration-resistant prostate cancer that has already been
treated with abiraterone acetate.

The term "high risk NM-CRPC" refers to probability of a man with NM-CRPC
developing metastases. In some embodiments, high risk for development of metastases is
defined as prostate specific antigen doubling time (PSADT) < 20 months, < 19 months, < 18
months, < 17 months, < 16 months, < 15 months, < 14 months, < 13 months, < 12 months, or
< 11 months, < 10 months, <9 months, < 8 months, < 7 months, < 6 months, < 5 months, < 4
months, < 3 months, < 2 months, or < 1 month. In some embodiments, high risk for
development of metastases is defined as prostate specific antigen doubling time (PSADT) <
10 months. In some embodiments, high risk for development of metastases is defined as
having local-regional recurrence (¢.g. primary tumor bed, bladder neck, anastomotic area,
pelvic lymph nodes).

The terms "co-administration” or the like, as used herein, encompass administration
of the selected therapeutic agents to a single patient, and are intended to include treatment
regimens in which the agents are administered by the same or different route of
administration or at the same or different time.

The term "pharmaceutical combination" as used herein, means a product that results
from the mixing or combining of more than one active ingredient and includes both fixed and
non- fixed combinations of the active ingredients. The term "fixed combination" means that
the active ingredients, ¢.g., apalutamide and a co-agent, are both administered to a patient
simultaneously in the form of a single unit or single dosage form. The term "non-fixed
combination" means that the active ingredients, ¢.g., apalutamide and a co-agent, are

administered to a patient as separate units or separate dosage forms, either simultancously,
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concurrently or sequentially with no specific intervening time limits, wherein such
administration provides safe and effective levels of the two active ingredients in the body of
the human male. The latter also applies to cocktail therapy, ¢.g., the administration of three or
more active ingredients.

The term "FDHT-PET" refers to 18F- 16P-fluoro-5a-dihydrotestosterone Positron
Emission Tomography and is a technique that uses a tracer based on dihydrotestosterone and
allows for a visual assessment of ligand binding to the androgen receptor in a patient. It may
be used to evaluate pharmacodynamics of an androgen receptor directed therapy.

The term "continuous daily dosing schedule" refers to the administration of a
particular therapeutic agent without any drug holidays from the particular therapeutic agent.
In some embodiments, a continuous daily dosing schedule of a particular therapeutic agent
comprises administration of a particular therapeutic agent every day at roughly the same time
cach day.

The terms “treat” and "treatment" refer to the treatment of a patient afflicted with a
pathological condition and refers to an effect that alleviates the condition by killing the
cancerous cells, but also to an effect that results in the inhibition of the progress of the
condition, and includes a reduction in the rate of progress, a halt in the rate of progress,
amelioration of the condition, and cure of the condition. Treatment as a prophylactic measure
(i.e., prophylaxis) is also included. Unless otherwise specified, the terms “treat”, and
“treatment” refers to the totality of effects described, but on other embodiments, the terms
may also refer to any one of the effects described, or exclusive of at least one effect.

The term "metastasis-free survival” or "MFS" refers to the percentage of subjects in a
study who have survived without cancer spread for a defined period of time or death. MFS is
usually reported as time from the beginning of enrollment, randomization or treatment in the
study. MFS is reported for an individual or a study population. In the context of treatment of
CRPC with an anti-androgen, an increase in the metastasis-free survival is the additional time
that is observed without cancer having spread or death, whichever occurs first, as compared
to treatment with placebo. In some embodiments, the increase in the metastasis-free survival
1s about 1 month, about 2 months, about 3 months, about 4 months, about 5 months, about 6
months, about 7 months, about 8 months, about 10 months, about 11 months, about 12
months, about 13 months, about 14 months, about 15 months, about 16 months, about 17

months, about 18 months, about 19 months, about 20 months, or greater than 20 months. In
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some embodiments, administration of a safe and effective amount of an anti-androgen
provides an increase in the metastasis-free survival of a male human, optionally wherein the
increase in the metastasis-free survival is relative to the mean survival rate of a population of
male humans with the non-metastatic castration-resistant prostate cancer, said population
having been treated with a placebo. In some embodiments, metastasis-free survival refers to
the time from randomization to the time of first evidence of BICR-confirmed bone or soft
tissue distant metastasis or death due to any cause, whichever occurs first.

The term “time to metastasis™ is the time from randomization to the time of the scan
that shows first evidence of BICR-confirmed radiographically detectable bone or soft tissue
distant metastasis. In some embodiments, administration of a safe and effective amount of an
anti-androgen provides improved anti-tumor activity as measured by time to metastasis
(TTM).

The term “radiographic progression-free survival” is the time from randomization to
first imaging-based documentation of progressive disease or death, whichever came first. A
subject is considered to have radiographic progressive disease if the subject has either
progression of soft tissue lesions measured by computed tomography or magnetic resonance
imaging or new lesion on bone scan.

The term “progression-free survival” is based on RECIST v1.1 and is defined as
follows: For subjects with at least one measurable lesion, progressive disease is defined as at
least a 20% increase in the sum of diameters of target lesions taking as reference the smallest
sum on study (this includes the baseline sum if that is the smallest on study). In addition to
the relative increase of 20%, the sum must also demonstrate an absolute increase of at least
Smm. Furthermore, the appearance of one or more new lesions is also considered
progression. For subjects with only non-measurable disease observed on CT or MRI scans,
unequivocal progression (representative of overall disease status change) or the appearance of
one or more new lesions was considered progression. For new bone lesions detected on bone
scans, a second imaging modality (¢.g., CT or MRI) was required to confirm progression. In
some embodiments, administration of a safe and effective amount of an anti-androgen
provides improved anti-tumor activity as measured by progression-free survival rate.

The term “prostate cancer-specific survival” is defined as the time from

randomization to the date of death if attributed to prostate cancer.
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The term “PFS2” means the time from initial study randomization to 2™ disease
progression or death from any cause.

The term “time to symptomatic progression” is defined as the time from
randomization to documentation in the CRF of any of the following (whichever occurs
carlier): (1) development of a skeletal-related event (SRE): pathologic fracture, spinal cord
compression, or need for surgical intervention or radiation therapy to the bone; (2) pain
progression or worsening of disease- related symptoms requiring initiation of a new systemic
anti-cancer therapy; or (3) development of clinically significant symptoms due to loco-
regional tumor progression requiring surgical intervention or radiation therapy. In some
embodiments, administration of a safe and effective amount of an anti-androgen provides
improved anti-tumor activity as measured by time to symptomatic progression.

The term “time to pain progression” is defined as the time from randomization to pain
progression (average increase in 2 points from baseline in Brief Pain Inventory-Short Form
[BPI-SF] worst pain intensity observed at two consecutive evaluations >3 weeks apart, with
an average worst pain score of >4 in patients who have had no decrease in opioids or
initiation of chronic opioids, whichever occurs first). BPI-SF worst pain (item 3) is used for
the time to pain progression end point. Scores range from 0 to 10, with lower scores
representing lower levels of pain intensity; a change of 2 was the minimally important
difference.

The term “time to skeletal-related event (SRE”) is defined as the time from the date of
randomization to the date of the first observation of an SRE (symptomatic pathologic
fracture, spinal cord compression, radiation to bone, or surgery to bone).

The term “time to chronic opioid use” is defined as the time from date of
randomization to the first date of confirmed chronic opioid use. Chronic opioid use was
defined as administration of opioid analgesics for >3 weeks for oral or >7 days for nonoral
formulations. For patients who were already receiving opioids at study entry, chronic opioid
use was defined as a >30% increase in total daily dose of the opioid analgesics lasting for >3
weeks for oral or >7 days for nonoral formulations. Administration of as-needed (e.g., not
fixed or scheduled dosage) opioid analgesics or extended opioid use for treatment other than
the patient’s prostate cancer did not require discontinuation from study treatment.

The term “time to symptomatic local progression” is defined as the time from date of

randomization to date of symptomatic local progression, whichever occurs first. Examples of
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symptomatic local progression include, but are not limited to, urethral obstruction or bladder
outlet obstruction.

The term “time to ECOG PS grade deterioration™ is defined as the time from date of
randomization to the first date of deterioration in ECOG PS grade (defined as the worsening
of ECOG PS grade by at least 1 point).

The term “overall survival” is defined as the time from randomization to the date of
death due to any cause. Survival data for subjects who are alive at the time of the analysis
was to be censored on the last known date that they were alive. In addition, for subjects with
no post- baseline information survival, data was to be censored on the date of randomization;
for subjects who are lost to follow-up or who withdraw consent, data is censored on the last
known date that they were alive. In some embodiments, administration of a safe and effective
amount of an anti- androgen provides improved anti-tumor activity as measured by overall
survival.

The term “time to cytotoxic chemotherapy™ is defined as the time from randomization
to documentation of a new cytotoxic chemotherapy.

The term “progression-free survival with the first subsequent therapy (PFS2) is
defined as the time from randomization to investigator-assessed disease progression (PSA,
radiographic, symptomatic, or any combination) during first subsequent anti-cancer therapy
or death (any cause) prior to the start of the second subsequent anti-cancer therapy,
whichever occurs first.

The term “time to PSA progression™ is defined as the time from randomization to date
of PSA progression based on Prostate Cancer Working Group 2 criteria. Scher HI, et al. J
Clin Oncol 2008;26:1148-1159.

The term “time to second progression-free survival™ is defined as the time from
randomization to first occurrence of investigator-determined disease progression (PSA
progression, progression on imaging, or clinical progression) while patient was receiving first
subsequent therapy for prostate cancer or death due to any cause, whichever occurs first.

Progression data for subjects without documented progression after subsequent
therapy is censored at the last date known to be progression-free or date of death. In some
embodiments, administration of a safe and effective amount of an anti-androgen provides
improved anti-tumor activity as measured progression-free survival with the first subsequent

therapy.
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Prostate specific antigen response and time to PSA progression is assessed at the time
of the primary analysis of MFS according to the Prostate Cancer Working Group (PCWG2)
criteria. The time to PSA progression is calculated as the time from randomization to the time
when the criteria for PSA progression according to PCWG?2 are met.

The term "placebo"” as used herein means administration of a pharmaceutical
composition that does not include a second-generation anti-androgen. In the context of
treatment of metastatic castration-sensitive prostate cancer, men that are administered an anti-
androgen or placebo will need to continue to maintain castrated levels of testosterone by
either co-administration of a GnRH agonist/antagonist or orchiectomy.

The term "survival benefit" as used herein means an increase in survival of the patient
from time of randomization on the trial of administered drug to death. In some embodiments,
the survival benefit is about 1, about 2, about 3, about 4, about 5, about 6, about 7, about 8,
about 9, about 10, about 15, about 20, about 25, about 30, about 35, about 40, about 45, about
50, about 55, about 60, about 80, about 100 months or greater than 100 months.

The term "delay in symptoms related to disease progression” as used herein means an
increase in time in the development of symptoms such as pain, urinary obstruction and
quality of life considerations from the time of randomization on the trial of administered
drug.

The term 'randomization' as it refers to a clinical trial refers to the time when the
patient is confirmed eligible for the clinical trial and gets assigned to a treatment arm.

The terms "kit" and "article of manufacture" are used as synonyms.

The term "subject” and "patient” and "human" are used interchangeably.

Routes of Administration and Pharmaceutical Compositions

Therapeutic agents described herein are administered in any suitable manner or
suitable formulation. Suitable routes of administration of the therapeutic agents include, but
are not limited to, oral and parenteral (¢.g., intravenous, subcutaneous, intramuscular). All
formulations are in dosages suitable for administration to a human. A summary of
pharmaceutical compositions can be found, for example, in Remington: The Science and
Practice of Pharmacy, Nineteenth Ed (Easton, Pa.: Mack Publishing Company, 1995);
Hoover, John E., Remington's Pharmaceutical Sciences, Mack Publishing Co., Easton,
Pennsylvania 1975; Liberman, H A. and Lachman, L., Eds., Pharmaceutical Dosage Forms,

Marcel Decker, New York, N.Y ., 1980; and Pharmaceutical Dosage Forms and Drug
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Delivery Systems, Seventh Ed. (Lippincott Williams & Wilkins 1999), herein incorporated
by reference for such disclosure.

Studies that look at safety also seek to identify any potential adverse effects that may
result from exposure to the drug. Efficacy is often measured by determining whether an
active pharmaceutical ingredient demonstrates a health benefit over a placebo or other
intervention when tested in an appropriate situation, such as a tightly controlled clinical trial.

Unless otherwise specified, the terms "effective amount” or "therapeutically effective
amount," as used herein, refer to an amount of an anti-androgen being administered that treats
the underlying disease or condition including. halting or slowing the progression of the
disease or condition.

The term "acceptable” with respect to a formulation, composition or ingredient, as
used herein, means that the beneficial effects of that formulation, composition or ingredient
on the general health of the male human being treated substantially outweigh its detrimental
effects, to the extent any exist.

In some embodiments, the anti-androgen is present in a solid oral dosage form. In
some embodiments, the anti-androgen is formulated as an oral dose form, a unit oral dose
form, or a solid dose form (e.g., a capsule, tablet, or pill). In some embodiments, for
example, the anti-androgen is formulated as a tablet. In some embodiments, the anti-androgen
is 4-| 7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-5,7-diazaspiro| 3.4 Joct-5-yl]-
2-fluoro-N-methylbenzamide. In some embodiments, the anti-androgen is 4-(3-(4-cyano-3-
(trifluoromethyl)phenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-y1)-2-fluoro-N-
methylbenzamide. In some embodiments, the anti-androgen is 4-| 7-[4-cyano-3-
(trifluoromethyl)phenyl]-8-ox0-6-thioxo-5,7-diazaspiro| 3 .4]oct-5-y1]-2-fluoro-N-
methylbenzamide. In some embodiments, the anti-androgen is N-{(2S)-1-[3-(3-chloro-4-
cyanophenyl)-1H-pyrazol-1-yl|propan-2-y1}-5-(1-hydroxyethyl)-1H-pyrazole-3-
carboxamide. Formulations may also comprise two or more of these materials in
combinations. Solid oral dosage forms containing the anti-androgen may be provided as soft
gel capsules as disclosed in W02014113260 and CN104857157, each of which is
incorporated herein by reference, or as tablets as disclosed in W02016090098,
WO02016090101, W0O2016090105, and W02014043208, each of which is incorporated
herein by reference. Techniques suitable for preparing solid oral dosage forms of the present

invention are described in Remington's Pharmaceutical Sciences, 18th edition, edited by AR.
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Gennaro, 1990, Chapter 89, and in Remington - The Science, and Practice of Pharmacy, 21st
edition, 20035, Chapter 45.

In certain embodiments, the anti-androgen is present in a solid unit dosage form, and a
solid unit dosage form suitable for oral administration. The unit dosage form may contain
about 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190,
200, 210, 220, or 240 mg of the anti-androgen per unit dose form or an amount in a range
bounded by two of these values.

To prepare the pharmaceutical compositions of this invention, the active
pharmaceutical ingredient is intimately admixed with a pharmaceutical carrier according to
conventional pharmaceutical compounding techniques, which carrier may take a wide variety
of forms depending of the form of preparation desired for administration (e.g., oral or
parenteral). Suitable pharmaceutically acceptable carriers are well known in the art.
Descriptions of some of these pharmaceutically acceptable carriers may be found in The
Handbook of Pharmaceutical Excipients, published by the American Pharmaceutical
Association and the Pharmaceutical Society of Great Britain.

In solid oral preparations such as, for example, dry powders for reconstitution or
inhalation, granules, capsules, caplets, gel caps, pills and tablets (each including immediate
release, timed release and sustained release formulations), suitable carriers and additives
include but are not limited to diluents, granulating agents, lubricants, binders, glidants,
disintegrating agents and the like. Because of their ease of administration, tablets and
capsules represent the most advantageous oral dosage unit form, in which case solid
pharmaceutical carriers are obviously employed. If desired, tablets may be sugar coated,
gelatin coated, film coated or enteric coated by standard techniques.

Preferably these compositions are in unit dosage forms from such as tablets, pills,
capsules, dry powders for reconstitution or inhalation, granules, lozenges, sterile solutions or
suspensions, metered acrosol or liquid sprays, drops, or suppositories for administration by
oral, intranasal, sublingual, intraocular, transdermal, rectal, vaginal, dry powder inhaler or
other inhalation or insufflation means.

These formulations are manufactured by conventional formulation techniques. For
preparing solid pharmaceutical compositions such as tablets, the principal active ingredient is
mixed with a pharmaceutical carrier, ¢.g., conventional tableting ingredients such as diluents,

binders, adhesives, disintegrants, lubricants, antiadherents, and gildants. Suitable diluents

-25-



WO 2020/157699 PCT/1IB2020/050752

include, but are not limited to, starch (i.c. corn, wheat, or potato starch, which may be
hydrolized), lactose (granulated, spray dried or anhydrous), sucrose, sucrose-based diluents
(confectioner's sugar; sucrose plus about 7 to 10 weight percent invert sugar; sucrose plus
about 3 weight percent modified dextrins; sucrose plus invert sugar, about 4 weight percent
invert sugar, about 0.1 to 0.2 weight percent cornstarch and magnesium stearate), dextrose,
inositol, mannitol, sorbitol, microcrystalline cellulose (i.e. AVICEL microcrystalling
cellulose available from FMC Corp.), dicalcium phosphate, calcium sulfate dihydrate,
calcium lactate trihydrate and the like. Suitable binders and adhesives include, but are not
limited to acacia gum, guar gum, tragacanth gum, sucrose, gelatin, glucose, starch, and
cellulosics (i.e. methylcellulose, sodium carboxymethylcellulose, ethylcellulose,
hydroxypropylmethylcellulose, hydroxypropylcellulose, and the like), water soluble or
dispersible binders (i.e. alginic acid and salts thereof, magnesium aluminum silicate,
hydroxyethylcellulose [i.e. TYLOSE available from Hoechst Celanese], polyethylene glycol,
polysaccharide acids, bentonites, polyvinylpyrrolidone, polymethacrylates and pregelatinized
starch) and the like. Suitable disintegrants include, but are not limited to, starches (corn,
potato, etc.), sodium starch glycolates, pregelatinized starches, clays (magnesium aluminum
silicate), celluloses (such as crosslinked sodium carboxymethylcellulose and microcrystalline
cellulose), alginates, pregelatinized starches (i.e. corn starch, etc.), gums (i.e. agar, guar,
locust bean, karaya, pectin, and tragacanth gum), cross-linked polyvinylpyrrolidone and the
like. Suitable lubricants and antiadherents include, but are not limited to, stearates
(magnesium, calcium and sodium), stearic acid, talc waxes, stearowet, boric acid, sodium
chloride, DL-leucine, carbowax 4000, carbowax 6000, sodium oleate, sodium benzoate,
sodium acetate, sodium lauryl sulfate, magnesium lauryl sulfate and the like. Suitable
gildants include, but are not limited to, talc, cornstarch, silica (i.e. CAB-O-SIL silica
available from Cabot, SYLOID silica available from W.R. Grace/Davison, and AEROSIL
silica available from Degussa) and the like. Sweeteners and flavorants may be added to
chewable solid dosage forms to improve the palatability of the oral dosage form.
Additionally, colorants and coatings may be added or applied to the solid dosage form for
case of identification of the drug or for aesthetic purposes. These carriers are formulated with
the pharmaceutical active to provide an accurate, appropriate dose of the pharmaceutical

active with a therapeutic release profile.

-26 -



WO 2020/157699 PCT/1IB2020/050752

An aspect of the invention is a solid dispersion comprising the anti-androgen.
Various techniques exist for preparing the solid dispersions of the invention including melt-
extrusion (e.g. hot melt extrusion), spray-drying and solution-evaporation, in particular hot
melt-extrusion and spray-drying, spray-drying being preferred. An aspect of the invention is
a particle consisting of a solid dispersion as described herein. In an aspect of the invention,
the particles as described herein are obtainable, in particular are obtained, by spray drying a
mixture comprising the anti-androgen generally and ARN-509 more specifically and
HPMCAS in a suitable solvent. In an aspect, the particles are obtainable, in particular are
obtained, by melt extrusion.

HPMCAS or hydroxypropyl methylcellulose acetate succinate or hypromellose
acetate succinate (CAS number 71138-97-1) is a mixture of acetic acid and monosuccinic
acid esters of hydroxypropylmethyl cellulose (IUPAC name : cellulose, 2-hydroxypropyl
methyl ether, acetate, hydrogen butanedioate). Different grades are available differentiated
based on degree/ratio of substitution (acetyl content, succinoyl content) and particle size
(micronized and granular). In an aspect of the invention, the HPMCAS in the dispersions
with ARN-509 is HPMCAS LG (granular grade) or HPMCAS LF (micronized grade) (Shin-
Etsu Chemical Co., Ltd), in particular HPMCAS LG.

Binders suitable for use in the pharmaceutical compositions provided herein include,
but are not limited to, starches, cellulose, and its derivatives (e.g., ethylcellulose, cellulose
acetate, carboxymethyl cellulose calcium, sodium carboxymethyl cellulose, methylcellulose,
hydroxypropyl methylcellulose), polyviny1 pyrrolidone, and mixtures thereof.

Examples of fillers suitable for use in the pharmaceutical compositions provided
herein include, but are not limited to, microcrystalline cellulose, powdered cellulose,
mannitol, lactose, calcium phosphate, starch, pre-gelatinized starch, and mixtures thereof.

The binder or filler in pharmaceutical compositions is typically present in from about
50 to about 99 weight percent of the pharmaceutical composition or dosage form.

Disintegrants can be used in the compositions to provide tablets that disintegrate when
exposed to an aqueous environment. Tablets that contain too much disintegrant may
disintegrate in storage, while those that contain too little may not disintegrate at a desired rate
or under the desired conditions. Thus, a sufficient amount of disintegrant that is neither too
much nor too little to detrimentally alter the release of the active ingredients should be used

to form solid oral dosage forms. The amount of disintegrant used varies based upon the type
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of formulation, and is readily discernible to those of ordinary skill in the art. Typical
pharmaceutical compositions comprise from about 0.5 to about 15 weight percent of
disintegrant, specifically from about 1 to about 5 weight percent of disintegrant. Disintegrants
that can be used in the pharmaceutical compositions provided herein include, but are not
limited to, croscarmellose sodium, crospovidone, sodium starch glycolate, potato or tapioca
starch, pre-gelatinized starch, other starches, other celluloses, gums, and mixtures thereof.

Lubricants that can be used in the pharmaceutical compositions provided herein
include, but are not limited to, calcium stearate, magnesium stearate, mineral oil, light
mineral oil, glycerin, sorbitol, polyethylene glycol, other glycols, stearic acid, sodium lauryl
sulfate, sodium stearyl fumarate, talc, hydrogenated vegetable oil (e.g., peanut oil, cottonseed
oil, sunflower oil, sesame oil, olive oil, com oil, and soybean oil), zinc stearate, ethyl oleate,
ethyl laureate, agar, and mixtures thercof. Lubricants are typically used in an amount of less
than about 1 weight percent of the pharmaceutical compositions or dosage forms into which
they are incorporated.

Compressed tablet formulations may optionally be film-coated to provide color, light
protection, and/or taste-masking. Tablets may also be coated so as to modulate the onset,
and/or rate of release in the gastrointestinal tract, so as to optimize or maximize the
biological exposure of the patient to the APL

Hard capsule formulations may be produced by filling a blend or granulation of
apalutamide or enzalutamide into shells consisting of, for example, gelatin, or hypromellose.

Soft gel capsule formulations may be produced.

Pharmaceutical compositions intended for oral use may be prepared from the solid
dispersion formulations, and blended materials described above in accordance with the
methods described herein, and other methods known to the art for the manufacture of
pharmaceutical compositions. Such compositions may further contain one or more agents
selected from the group consisting of sweetening agents, flavoring agents, coloring agents,
and preserving agents in order to provide pharmaceutically elegant and palatable
preparations.

Tablets may contain the active ingredient in admixture with non-toxic
pharmaceutically acceptable excipients that are suitable for the manufacture of tablets. These
excipients may be for example, inert diluents, granulating, and disintegrating agents, binding

agents, glidants, lubricating agents, and antioxidants, for example, propyl gallate, butylated
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hydroxyanisole, and butylated hydroxy toluene. The tablets may be uncoated, or they may be
film coated to modify their appearance or may be coated with a functional coat to delay
disintegration, and absorption in the gastrointestinal tract, and thereby provide a sustained
action over a longer period.

Compositions for oral use may also be presented as capsules (e.g., hard gelatin)
wherein the active ingredient is mixed with an inert solid diluent, for example, calcium
carbonate, calcium phosphate or starch, or as soft gelatin capsules wherein the active
ingredient is mixed with liquids or semisolids, for example, peanut oil, liquid paraffin,
fractionated glycerides, surfactants or olive oil. Aqueous suspensions contain the active
materials in mixture with excipients suitable for the manufacture of aqueous suspensions.
Dispersible powders and granules suitable for preparation of an aqueous suspension by the
addition of water provide the active ingredient in mixture with a dispersing or wetting agent,
suspending agent, and one or more preservatives. In certain embodiments of the invention,
the pharmaceutical compositions of the invention include a diluent system, disintegrant, salt,
lubricant, glidant, and filmcoat, at concentrations of from about 3%w/w to about 58%w/w,
from about 4%w/w to about 20%w/w, from about 4%w/w to about 20%w/w, from about
0.5%w/w to about 4%w/w, from about 0%w/w to about 2%w/w, and from about 1 %w/w to
about 5%w/w respectively, or at from about 18%w/w to about 40%w/w, from about 7%w/w
to about 15%w/w, from about 7%w/w to about 18%w/w, from about 1.0%w/w to about 3.0%,
from about 0.1 %w/w to about 1.0%w/w, and from about 2.0%w/w to about 4.0%w/w,
respectively. In certain embodiments, the solid dispersion formulations are blended with a
diluent, one or more disintegrating agents, lubricants, and glidants. An exemplary blended
composition or oral dosage form includes mannitol, microcrystalline cellulose,
croscarmellose sodium, sodium chloride, colloidal silica, sodium stearyl fumarate, and
magnesium stearate.

The disintegrant may be present in a concentration from about 4%w/w to about
20%w/w or from about 7%w/w to about 15%w/w. A salt may be also present, which may be
sodium chloride, potassium chloride or a combination thereof. The combination of salts and
disintegrant is present at a concentration from about 5%w/w to about 35%w/w of the final
pharmaceutical composition.

In certain embodiments, inactive ingredients of the core tablet are: colloidal

anhydrous silica, croscarmellose sodium, hydroxypropyl methylcellulose-acetate succinate,

-29._



WO 2020/157699 PCT/1IB2020/050752

magnesium stearate, microcrystalline cellulose, and silicified microcrystalline cellulose. In
other embodiments, the tablets are finished with a film-coating consisting of the following
excipients: iron oxide black, iron oxide yellow, polyethylene glycol, polyvinyl alcohol, talc,
and titanium dioxide

In other embodiments, a single unit dosage of the pharmaceutical composition
comprises, consists of, or consists essentially of about 60 mg of apalutamide. In some
embodiments, multiple doses of the single unit dosage pharmaceutical composition
comprising, consisting of, or consisting essentially of about 60 mg of apalutamide, ¢.g., 4
multiple or individual unit dosage forms, are administered to the human. The total daily dose
of apalutamide may be about 240 mg per day.

In some embodiments, a single unit dosage of the pharmaceutical composition
comprises, consists of, or consists essentially of about 40 mg of enzalutamide. In some
embodiments, multiple doses of the single unit dosage pharmaceutical composition
comprising, consisting of, or consisting essentially of about 40 mg of enzalutamide, ¢.g., 4
multiple or individual unit dosage forms, are administered to the human. The total daily dose
of enzalutamide may be about 160 mg per day.

In still further embodiments, a single unit dosage of the pharmaceutical composition
comprises, consists of, or consists essentially of about 300 mg of darolutamide. In some
embodiments, multiple doses of the single unit dosage pharmaceutical composition
comprising, consisting of, or consisting essentially of about 300 mg of darolutamide, e.g., 2
multiple or individual unit dosage forms, are administered to the human. The total daily dose
of darolutamide may be about 600 mg twice daily. The total daily dose of darolutamide may
be about 1200 mg per day.

All formulations for oral administration are in dosage form suitable for such
administration.

Methods of Dosing and Treatment Regimens

In one aspect described herein are methods of treating metastatic castration-sensitive
prostate cancer in a male human comprising, consisting of, or consisting essentially
administering a therapeutically effective amount of an anti-androgen to a male human with
metastatic castration-sensitive prostate cancer, wherein the anti-androgen is at least one of: 4-
[7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-ox0-6-thioxo-5,7-diazaspiro[3.4]oct-5-yl]-2-
fluoro-N-methylbenzamide, 4-(3-(4-cyano-3-(trifluoromethyl)phenyl)-5,5-dimethyl-4-oxo-2-
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thioxoimidazolidin-1-y1)-2-fluoro-N-methylbenzamide, 4-|7-[4-cyano-3-
(trifluoromethyl)phenyl]-8-ox0-6-thioxo-5,7-diazaspiro| 3 .4]oct-5-y1]-2-fluoro-N-
methylbenzamide, or N-{(2S)-1-[3-(3-chloro-4-cyanophenyl)-1H-pyrazol-1-yl|propan-2-y1}-
5-(1-hydroxyethyl)-1H-pyrazole-3-carboxamide. In the following disclosure, “methods of
treating metastatic castration-sensitive prostate cancer,” may alternatively be recited as
“methods of treating a male human having metastatic castration-sensitive prostate cancer.”
For the sake of brevity, each possible alternative is not parsed out, but each are considered
separately considered as if fully described.

Also disclosed herein are methods for treating metastatic castration-sensitive prostate
cancer in a male human consisting or consisting essentially of administering a
therapeutically effective amount of an anti-androgen to a male human with metastatic
castration-sensitive prostate cancer, wherein the anti-androgen is one or more of: 4-[7-(6-
cyano-5-trifinvoromethylpyridintrifluoromethylpyridin-3-yl)-8-ox0-6-thioxo-5,7-
diazaspiro[3.4]oct-5-y1]-2-fluoro-N- methylbenzamide, 4-(3-(4-cyano-3-
(trifluoromethyl)phenyl)-5,5-dimethyl-4-oxo-2- thioxoimidazolidin-1-y1)-2-fluoro-N-
methylbenzamide, 4-|7-[4-cyano-3-(trifluoromethyl)phenyl]-8-ox0-6-thioxo-5,7-
diazaspiro[3.4]oct-5-y1]-2-fluoro-N- methylbenzamide or N-{(2S)-1-[3-(3-chloro-4-
cyanophenyl)-1H-pyrazol-1-yl|propan-2-y1}-5-(1-hydroxyethyl)-1H-pyrazole-3-
carboxamide.

In another aspect described herein, administration of the anti-androgen provides an
increase in overall survival of the male human relative to the overall survival rate of a
comparative population of male humans with the metastatic castration-sensitive prostate
cancer, said comparative population having been administered a placebo in combination with
an androgen deprivation therapy, said placebo having been administered prior to or during the
administration of the anti-androgen. In other embodiments, the comparative population is
untreated. In another aspect described herein, administration of the anti-androgen provides an
increase in overall survival of the male human relative to the overall survival rate of a
comparative population of male humans with the metastatic castration-sensitive prostate
cancer, said comparative population having been administered androgen deprivation therapy.
In certain embodiments, administration of the anti-androgen provides an increase in overall
survival of the male human relative to the overall survival rate of a comparative population of

male humans with the metastatic castration-sensitive prostate cancer, said comparative
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population having received no treatment. In certain embodiments, administration of the anti-
androgen provides an increase in overall survival of the male human relative to the overall
survival rate of a comparative population of male humans with the metastatic castration-
sensitive prostate cancer, said comparative population having been administered a first-
generation anti-androgen, with or without androgen deprivation therapy. In some
embodiments, the population to whom the anti-androgen is administered and the comparative
population both have been previously been treated by the same or similar prior treatment
regimen.

In further embodiments, administration of the anti-androgen provides an increase in
progression-free survival of the male human relative to the progression-free survival rate of a
comparative population of male humans with the metastatic castration-sensitive prostate
cancer, said comparative population having been administered a placebo in combination with
an androgen deprivation therapy. In another aspect described herein, administration of the
anti-androgen provides an increase in progression-free survival of the male human relative to
the progression-free survival rate of a comparative population of male humans with the
metastatic castration-sensitive prostate cancer, said comparative population having previously
been administered androgen deprivation therapy. In certain embodiments, administration of
the anti-androgen provides an increase in progression-free survival of the male human
relative to the progression-free survival rate of a comparative population of male humans
with the metastatic castration-sensitive prostate cancer, said comparative population having
previously received no treatment. In certain embodiments, administration of the anti-
androgen provides an increase in progression-free survival of the male human relative to the
progression-free survival rate of a comparative population of male humans with the
metastatic castration-sensitive prostate cancer, said comparative population having been
previously administered a first-generation anti-androgen, with or without androgen
deprivation therapy. Again, in preferred embodiments, the population to whom the anti-
androgen is administered and the comparative population have both been previously
experienced the same or similar prior treatment regimen.

In one aspect, described herein are methods of treating metastatic castration-sensitive
prostate cancer comprising, consisting of, or consisting essentially of administering a
therapeutically effective amount of an anti-androgen to a male human with a metastatic

castration-sensitive prostate cancer, wherein the anti-androgen is administered orally. In some
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embodiments, the anti-androgen is administered daily. In some embodiments, the anti-
androgen is administered twice-a-day. In some embodiments, the anti-androgen is
administered three times a day. In some embodiments, the anti-androgen is administered four
times a day. In some embodiments, the anti-androgen is administered every other day. In
some embodiments, the anti- androgen is administered weekly. In some embodiments, the
anti-androgen is administered twice a week. In some embodiments, the anti-androgen is
administered every other week. In some embodiments, the anti-androgen is administered
orally on a continuous daily dosage schedule.

In one embodiment, the desired dose is conveniently presented in a single dose or in
divided doses administered simultancously (or over a short period of time) or at appropriate
intervals, for example as two, three, four or more sub-doses per day. In some embodiments,
the anti-androgen is conveniently presented in divided doses that are administered
simultaneously (or over a short period of time) once a day. In some embodiments, the anti-
androgen is conveniently presented in divided doses that are administered in equal portions
twice-a-day. In some embodiments, the anti-androgen is conveniently presented in divided
doses that are administered in equal portions three times a day. In some embodiments, the
anti-androgen is conveniently presented in divided doses that are administered in equal
portions four times a day.

In certain embodiments, the desired dose may be delivered in 1,2, 3,4,5,6,7, 8,9,
or 10 fractional unit dosages throughout the course of the day, such that the total amount of
anti-androgens delivered by the fractional unit dosages over the course of the day provides
the total daily dosages.

In further embodiments, 4-| 7-(6-cyano-3-trifluoromethylpyridin-3-yl)-8-oxo0-6-
thioxo-5,7-diazaspiro[3.4]oct-5-yl]-2-fluoro-N-methylbenzamide is administered daily to the
male human. In still further embodiments, 4-| 7-(6-cyano-3-trifluoromethylpyridin-3-y1)-8-
o0x0-6-thioxo-3,7-diazaspiro|3.4]oct-5-y1]-2-fluoro-N-methylbenzamide is administered
orally to the male human. In some embodiments, 4-| 7-(6-cyano-5-trifluoromethylpyridin-3-
yl)-8-0x0-6-thioxo-5,7-diazaspiro[3.4]oct-5-yl]-2-fluoro-N-methylbenzamide is administered
orally to the male human on a continuous daily dosing schedule.

In further embodiments, 4-(3-(4-cyano-3-(trifluoromethyl)phenyl)-5,5-dimethyl-4-
oxo-2-thioxoimidazolidin-1-y1)-2-fluoro-N-methylbenzamide is administered daily to the

male human. In still further embodiments, 4-(3-(4-cyano-3-(trifluoromethyl)phenyl)-5,5-
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dimethyl-4-ox0-2-thioxoimidazolidin-1-y1)-2-fluoro-N-methylbenzamide is administered
orally to the male human. In some embodiments, 4-(3-(4-cyano-3-(trifluoromethyl)phenyl)-
5,5-dimethyl-4-ox0-2-thioxoimidazolidin-1-yl)-2-fluoro-N-methylbenzamide is administered
orally to the male human on a continuous daily dosing schedule.

In further embodiments, 4-7-[4-cyano-3-(trifluoromethyl)phenyl]-8-ox0-6-thioxo-
5,7-diazaspiro[3.4]oct-5-y1]-2-fluoro-N-methylbenzamide is administered daily to the male
human. In still further embodiments, 4-[7-[4-cyano-3-(trifluoromethyl)phenyl]-8-ox0-6-
thioxo-5,7-diazaspiro[3.4]oct-5-yl]-2-fluoro-N-methylbenzamide is administered orally to the
male human. In some embodiments, 4-|7-[4-cyano-3-(trifluoromethyl)phenyl]-8-0x0-6-
thioxo-5,7-diazaspiro[3.4]oct-5-yl]-2-fluoro-N-methylbenzamide is administered orally to the
male human on a continuous daily dosing schedule.

In further embodiments, N-{(2S)-1-[3-(3-chloro-4-cyanophenyl)-1H-pyrazol-
I-yl]propan-2-y1}-5-(1-hydroxyethyl)-1H-pyrazole-3-carboxamideis administered daily to
the male human. In still further embodiments, N-{(2S)-1-[3-(3-chloro-4-cyanophenyl)-1H-
pyrazol-1-yl|propan-2-yl}-5-(1-hydroxyethyl)- 1H-pyrazole-3-carboxamideis is administered
orally to the male human. In some embodiments, N-{(2S)-1-|3-(3-chloro-4-cyanophenyl)-
1H-pyrazol-1-yl|propan-2-yl}-5-(1-hydroxyethyl)-1H-pyrazole-3-carboxamideis is
administered orally to the male human on a continuous daily dosing schedule.

In some embodiments, the anti-androgen is a second-generation anti-androgen. In
certain embodiments, the anti-androgen is enzalutamide, apalutamide,RD-162 or
darolutamide. In some embodiments, the anti- androgen is apalutamide. In some
embodiments, the anti-androgen is enzalutamide. In some embodiments, the anti-androgen is
RD-162. In some embodiments, the anti-androgen is darolutamide.

In general, doses of the anti-androgen employed for treatment of the diseases or
conditions described herein in humans are typically in the range of 10 mg to 1000 mg per
day. In some embodiments, the anti-androgen is administered orally to the human at a dose of
about 30 mg per day to about 1200 mg per day. In some embodiments, the anti-androgen is
administered orally to the human at a dose of about 30 mg per day to about 600 mg per day.
In some embodiments, the anti-androgen is administered orally to the human at a dose of
about 30 mg per day, about 60 mg per day, about 90 mg per day, about 120 mg per day, about
160 mg per day, about 180 mg per day, about 240 mg per day, about 300 mg per day, about
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390 mg per day, about 480 mg per day, about 600 mg per day, about 780 mg per day, about
960 mg per day, or about 1200 mg per day.

In certain embodiments, the doses of the anti-androgen employed for treatment of the
diseases or conditions described herein in humans may have a range of from 30 to 40 mg/day,
40 to 50 mg/day, 50 to 60 mg/day, 60 to 70 mg/day, 70 to 80 mg/day, 80 to 90 mg/day, 90 to
100 mg/day, 100 to 120 mg/day, 120 to 140 mg/day, 140 to 160 mg/day, 160 to 180 mg/day,
180 to 200 mg/day, 200 to 220 mg/day, 220 to 240 mg/day, 240 to 260 mg/day, 260 to 280
mg/day, 280 to 300 mg/day, 300 to 320 mg/day, 320 to 340 mg/day, 340 to 360 mg/day, 360
to 380 mg/day, 380 to 400 mg/day, 400 to 420 mg/day, 420 to 440 mg/day, 440 to 460
mg/day, 460 to 480 mg/day, or any range defined by two or more of these ranges, or any
individual value cited in these ranges.

In some embodiments, the doses of the anti-androgen employed for treatment of the
diseases or conditions described herein in humans may have a range of from 0.3 to 0.4
mg/kg/day, 0.4 to 0.5 mg/kg/day, 0.5 to 0.6 mg/kg/day, 0.6 to 0.7 mg/kg/day, 0.7 to 0.8
mg/kg/day, 0.8 to 0.9 mg/kg/day, 0.9 to 1 mg/kg/day, 1 to 1.2 mg/kg/day, 1.2to 1.4
mg/kg/day, 1.4 to 1.6 mg/kg/day, 1.6 to 1.8 mg/kg/day, 1.8 to 2 mg/kg/day, 2 to 2.2
mg/kg/day, 2.2 to 2.4 mg/kg/day, 2.4 to 2.6 mg/kg/day, 2.6 to 2.8 mg/kg/day, 2.8 to 3.0
mg/kg/day, 3.0 to 3.2 mg/kg/day, 3.2 to 3.4 mg/kg/day, 3.4 to 3.6 mg/kg/day, 3.6 to 3.8
mg/kg/day, 3.8 to 4.0 mg/kg/day, 4.0 to 4.2 mg/kg/day, 4.2 to 4.4 mg/kg/day, 4.4 to 4.6
mg/kg/day, 4.6 to 4.8 mg/kg/day, or any range defined by two or more of these ranges, or any
individual value cited in these ranges

In further embodiments, 4-| 7-(6-cyano-3-trifluoromethylpyridin-3-yl)-8-oxo0-6-
thioxo-5,7-diazaspiro[3.4]oct-5-yl]-2-fluoro-N-methylbenzamide is administered orally to the
male human at a dose of about 30 mg per day to about 480 mg per day. In still further
embodiments, 4-[7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-3,7-
diazaspiro| 3.4]oct-5-y1]-2-fluoro-N-methylbenzamide is administered orally to the male
human at a dose of about 180 mg per day to about 480 mg per day. In certain embodiments,
4-]7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-5,7-diazaspiro[ 3.4 ]oct-5-y1]-2-
fluoro-N-methylbenzamide is administered orally to the male human at a dose of: (a) about
30 mg per day; (b) about 60 mg per day; (c) about 90 mg per day; (d) about 120 mg per day;
or (d) about 240 mg per day. In some embodiments, 4-|7-(6-cyano-5-trifluoromethylpyridin-
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3-yl)-8-ox0-6-thioxo-5,7-diazaspiro| 3.4 |oct-5-y1]-2-fluoro-N-methylbenzamide is
administered orally to the male human at a dose of about 240 mg per day.

In some embodiments, the dose of 4-[7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-
0x0-6-thioxo-3,7-diazaspiro[3.4]oct-5-y1]-2-fluoro-N-methylbenzamide is decreased to 180
mg per day if the male human experiences a greater than or equal to Grade 3 toxicity.
Alternatively, or in addition, the original dosing may be held until the toxicity symptoms
improve to less than or equal to Grade 1 toxicity; the dosing may then be decreased as noted
herein or resumed at the original dosing with continued monitoring. In some embodiments,
the dose of 4-[7-(6-cyano-5-trifluoromethylpyridin-3-yl1)-8-oxo0-6-thioxo-5,7-
diazaspiro| 3.4]oct-5-yl]-2-fluoro-N-methylbenzamide is decreased to 180 mg per day if the
male human experiences an intolerable side effect. In some embodiments, the dose of 4-]7-
(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-5,7-diazaspiro| 3.4 Joct-5-yl]-2-
fluoro-N-methylbenzamide is decreased to 120 mg per day if the male human experiences a
greater than or equal to Grade 3 toxicity. Alternatively, or in addition, the original dosing
may be held until the toxicity symptoms improve to less than or equal to Grade 1 toxicity; the
dosing may then be decreased as noted herein or resumed at the original dosing with
continued monitoring. In some embodiments, the dose of 4-[7-(6-cyano-5-
trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-5,7-diazaspiro| 3 .4]oct-5-yl]-2-fluoro-N-
methylbenzamide is decreased to 120 mg per day if the male human experiences an
intolerable side effect.

In some embodiments, 4-(3-(4-cyano-3-(trifluoromethyl)phenyl)-5,5-dimethyl-4-oxo-
2-thioxoimidazolidin-1-yl)-2-fluoro-N-methylbenzamide is administered orally at a dose of
about 160 mg per day. In some embodiments, greater than 160 mg per day of enzalutamide is
administered.

In some embodiments, 4-[7-[4-cyano-3-(trifluoromethyl)phenyl]-8-oxo0-6-thioxo-5,7-
diazaspiro| 3.4]oct-5-y1]-2-fluoro-N-methylbenzamide is administered orally to the male
human at a dose of about 30 mg per day to about 480 mg per day. In still further
embodiments, 44-[7-[4-cyano-3-(trifluoromethyl)phenyl]-8-0x0-6-thioxo-5,7-
diazaspiro| 3.4]oct-5-y1]-2-fluoro-N-methylbenzamide is administered orally to the male
human at a dose of about 180 mg per day to about 480 mg per day. In certain embodiments,
4-[7-|4-cyano-3-(trifluoromethyl)phenyl |-8-0x0-6-thioxo-5,7-diazaspiro[3.4]oct-5-y1]-2-

fluoro-N-methylbenzamide is administered orally to the male human at a dose of: (a) about
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30 mg per day; (b) about 60 mg per day; (c) about 90 mg per day; (d) about 120 mg per day;
or (d) about 240 mg per day. In some embodiments, 44-[7-[4-cyano-3-
(trifluoromethyl)phenyl]-8-ox0-6-thioxo-5,7-diazaspiro| 3 .4]oct-5-y1]-2-fluoro-N-
methylbenzamide is administered orally to the male human at a dose of about 240 mg per
day.

In some embodiments, the N-{(2S)-1-[3-(3-chloro-4-cyanophenyl)-1H-pyrazol-
I-yl]propan-2-y1}-5-(1-hydroxyethyl)-1H-pyrazole-3-carboxamide is administered orally at a
dose of about 1200 mg per day. In some embodiments, greater than 1200 mg per day of N-
{(25)-1-| 3-(3-chloro-4-cyanophenyl)-1H-pyrazol-1-yl|propan-2-yl}-5-(1-hydroxyethyl)-1H-
pyrazole-3-carboxamide is administered.

In certain embodiments, wherein improvement in the status of the disease or condition
in the human is not observed, the daily dose of anti-androgen is increased. In some
embodiments, a once-a-day dosing schedule is changed to a twice-a-day dosing schedule. In
some embodiments, three times a day dosing schedule is employed to increase the amount of
anti-androgen that is administered.

In some embodiments, the amount of anti-androgen that is given to the human varies
depending upon factors such as, but not limited to, condition and severity of the disease or
condition, and the identity (¢.g., weight) of the human, and the particular additional
therapeutic agents that are administered (if applicable).

In some embodiments, the male human received at least one prior therapy for the
treatment of cancer, wherein the prior therapy for the treatment of cancer is radiation, surgical
intervention or docetaxel therapy. In some embodiments, the male human is treatment naive.

In some embodiments, the anti-androgen is administered in combination with
androgen deprivation therapy. In further embodiments, anti-androgen is administered in
combination with at least one gonadotropin-releasing hormone (GnRH) agonist or antagonist.
In still further embodiments, the at least one GnRH agonist or antagonist is or comprises
leuprolide, buserelin, naferelin, histrelin, goserelin, deslorelin, degarelix, ozarelix, ABT-620
(elagolix), TAK-385 (relugolix), EP-100, KLH-2109 or triptorelin.

Physicians can prescribe GnRH agonists in accordance with instructions,
recommendations and practices. In some embodiments, the gonadotropin-releasing hormone
agonist or antagonist is leuprolide. In some embodiments, leuprolide is administered as a

depot injection at a dose of about 7.5 mg every 4 weeks, or 22.5 mg every 3 months, or about
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30 mg every 4 months, or about 45 mg every 6 months. In some embodiments, leuprolide is
administered at about 0.01 mg to about 200 mg of leuprolide over a period of about 3 days to
about 12 months, preferably about 3.6 mg of leuprolide over a period of about 3 days to about
12 months. In some embodiments, the gonadotropin-releasing hormone agonist or antagonist
is buserelin. In some embodiments, the gonadotropin-releasing hormone agonist or
antagonist is naferelin. In some embodiments, the gonadotropin-releasing hormone agonist
or antagonist is histrelin. In some embodiments, the gonadotropin-releasing hormone agonist
or antagonist is histrelin acetate. In some embodiments, histrelin acetate is administered at
about 50 mg of histrelin acetate over a period of 12 months of histrelin acetate or about 50 pg
per day of histrelin acetate. In some embodiments the GnRH agonist or antagonist is
goserelin. In some embodiments, goserelin is administered as a subcutancous implant at a
dose of about 3.6 mg every 4 weeks or about 10.8 mg every 12 weeks. In some embodiments,
goserelin is administered at about 0.01 mg to about 20 mg of goserelin over a period of about
28 days to about 3 months, preferably about 3.6 mg to about 10.8 mg of goserelin over a
period of about 28 days to about 3 months. In some embodiments the GnRH agonist or
antagonist is deslorelin. In some embodiments, the gonadotropin-releasing hormone agonist
or antagonist is degarelix. In some embodiments, degarelix is administered as a subcutaneous
injection at a dose of about 240 mg followed by about 80 mg administered every 4 weeks. In
some embodiments the GnRH agonist or antagonist is ozarelix. In some embodiments the
GnRH agonist or antagonist is ozarelix. In some embodiments the GnRH agonist or
antagonist is ABT-620 (elagolix). In some embodiments the GnRH agonist or antagonist is
TAK-385 (relugolix). In some embodiments the GnRH agonist or antagonist is EP-100. In
some embodiments the GnRH agonist or antagonist is KLH-2109. In some embodiments, the
gonadotropin-releasing hormone agonist or antagonist is triptorelin. In some embodiment,
triptorelin is administered at about 0.01 mg to about 20 mg of triptorelin over a period of
about 1 month, preferably about 3.75 mg of triptorelin over a period of 1 month.

In certain embodiments, the anti-androgen is used in combination with bilateral
orchiectomy. In certain embodiments, the anti-androgen is administered post-bilateral
orchiectomy.

In still further embodiments, the 4-[7-(6-cyano-5-trifluoromethylpyridin-3-yl1)-8-oxo-
6-thioxo-5,7-diazaspiro|3.4Joct-5-y1]-2-fluoro-N-methylbenzamide is not co-administered

with: (a) a medication that is a strong CYP2CS8 or CYP3A4 inhibitor; (b) a medication that is
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primarily metabolized by CYP3A4, CYP2C19, or CYP2C9; (c) a medication that is a
substrate of UDP-glucuronosyl transferase (UGT); or (d) a medication that is a substrate of P-
glycoprotein, BCRP or OATPIBI1. In certain embodiments, the 4-[7-(6-cyano-5-
trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-5,7-diazaspiro| 3 .4]oct-5-yl]-2-fluoro-N-
methylbenzamide is not co-administered with a medication that is a strong CYP2C8 or
CYP3A4 inhibitor. In certain embodiments, the 4-[7-(6-cyano-5-trifluoromethylpyridin-3-
yl)-8-0x0-6-thioxo-5,7-diazaspiro[3.4]oct-5-yl]-2-fluoro-N-methylbenzamide is not co-
administered with a medication that is primarily metabolized by CYP3A4, CYP2C19, or
CYP2C9. In certain embodiments, the 4-| 7-(6-cyano-5-trifluoromethylpyridin-3-y1)-8-oxo0-6-
thioxo-5,7-diazaspiro[3.4]oct-5-yl]-2-fluoro-N-methylbenzamide is not co-administered with
a medication that is a substrate of UDP-glucuronosyl transferase (UGT); or (d) a medication
that is a substrate of P-glycoprotein, BCRP or OATP1BI.

A non-limiting example of a strong CYP2C8 inhibitors is gemfibrozil.

Non-limiting examples of strong CYP3A4 inhibitors include Boceprevir, Aprepitant,
Clarithromycin, Conivaptan, grapefruit juice, Indinavir, Lopinavir, Itraconazole, Mibefradil,
Ketoconazole, Nefazodone, Ritonavir, Posaconazole, Nelfinavir, Saquinavir, Conivaptan,
Telaprevir, Boceprevir, Telithromycin, Clarithromycin, Voriconazole, Clotrimazole,
Diltiazem, Erythromycin, Fluconazole, Verapamil, and Troleandomycin.

Non-limiting examples of moderate to strong CYP3A4 inducers include Avasimibe,
St. John’s wort, Carbamazepine, Efavirenz, Phenytoin, Etravirine, Bosentan, Nafcillin,
Rifampin, Modafinil, Rifabutin, and Barbiturates.

A non-limiting example of a medication that is primarily metabolized by CYP3A4 is
midazolam. A non-limiting example of a medication that is primarily metabolized by
CYP2C19 is omeprazole. A non-limiting example of a medication that is primarily
metabolized by CYP2C9 is S-warfarin.

A non-limiting example of a medication that is a substrate of P-glycoprotein is
fexofenadine.

A non-limiting example of a medication that is a substrate of BCRP is rosuvastatin.

A non-limiting example of a medication that is a substrate of OATP1B1 is
rosuvastatin.

In another aspect, provided herein are methods of treating metastatic castration-

sensitive prostate cancer in a male human, comprising, consisting or consisting essentially of:
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(a) determining whether the male human has metastatic castration-sensitive prostate cancer;
and (b) administering an anti-androgen to a male human in a therapeutically effective amount
to treat the metastatic castration-sensitive prostate cancer, wherein the anti-androgen is 4-|7-
(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-5,7-diazaspiro| 3.4 Joct-5-yl]-2-
fluoro-N- methylbenzamide, 4-(3-(4-cyano-3-(trifluoromethyl)phenyl)-5,5-dimethyl-4-oxo-
2-thioxoimidazolidin-1-yl)-2-fluoro-N-methylbenzamide, 4-[7-[4-cyano-3-
(trifluoromethyl)phenyl]-8-ox0-6-thioxo-5,7-diazaspiro| 3 .4]oct-5-y1]-2-fluoro-N-
methylbenzamide or N-{(25)-1-[3-(3-chloro-4-cyanophenyl)-1H-pyrazol-1-yl|propan-2-yl}-
5-(1-hydroxyethyl)-1H-pyrazole-3-carboxamideis.

Methods of Treatment Involving an Approved Drug Product

Also provided herein are methods of treating metastatic castration-sensitive prostate
cancer in a male human comprising administering an approved drug product comprising
apalutamide to a male human with metastatic castration-sensitive prostate cancer in an
amount that is described in a drug product label for said drug product. In some embodiments,
the approved drug product comprising apalutamide is an ANDA drug product, a
supplemental New Drug Application drug product or a 505(b)(2) drug product. In certain
embodiments, the method is clinically proven safe and/or effective. In certain embodiments,
the method is clinically proven safe. In certain embodiments, the method is clinically proven
effective.

The term, “drug product™ or “approved drug product™ is a product that contains an
active pharmaceutical ingredient that has been approved for marketing for at least one
indication by a governmental authority, ¢.g., the Food and Drug Administration or the similar
authority in other countries.

Similarly, “label” or “drug product label” refers to information provided to a patient
which provides relevant information regarding the drug product. Such information includes,
without limitation, one or more of the description of the drug, clinical pharmacology,
indications (uses for the drug product), contraindication (who should not take the drug
product), warnings, precautions, adverse events (side effects), drug abuse and dependence,
dosage and administration, use in pregnancy, use in nursing mothers, use in children and
older patients, how the drug is supplied, safety information for the patient, or any
combination thereof. In certain embodiments, the label or drug product label provides an

instruction for use in a patient with metastatic castration-sensitive prostate cancer. In further
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embodiments, the label or drug product label identifies apalutamide as a regulatory approved
chemical entity. In still other embodiments, the label comprises data for superior efficacy in
improving radiographic progression-free survival or overall survival relative to placebo. In
yet further embodiments, the label instructs a patient or a physician to administer the
apalutamide if the patient has metastatic castration-sensitive prostate cancer.

The term “Reference Listed Drug (RLD)” is a drug product to which new generic
versions are compared to show that they are bioequivalent. See 21 CFR 314.3(b)). Itis also a
medicinal product that has been granted marketing authorization by a Member State of the
European Union or by the Commission on the basis of a completed dossier, i.e., with the
submission of quality, pre-clinical and clinical data in accordance with Articles 8(3), 10a, 10b
or 10c¢ of Directive 2001/83/EC and to which the application for marketing authorization for a
generic/hybrid medicinal product refers, by demonstration of bioequivalence, usually through
the submission of the appropriate bioavailability studies.

In the United States, a company seeking approval to market a generic equivalent must
refer to the RLD in its Abbreviated New Drug Application (ANDA). For example, an ANDA
applicant relies on the FDA'’s finding that a previously approved drug product, i.¢., the RLD,
is safe and effective, and must demonstrate, among other things, that the proposed generic
drug product is the same as the RLD in certain ways. Specifically, with limited exceptions, a
drug product for which an ANDA is submitted must have, among other things, the same
active ingredient(s), conditions of use, route of administration, dosage form, strength, and
(with certain permissible differences) labeling as the RLD. The RLD is the listed drug to
which the ANDA applicant must show its proposed ANDA drug product is the same with
respect to active ingredient(s), dosage form, route of administration, strength, labeling, and
conditions of use, among other characteristics. In the electronic Orange Book, there is a
column for RLDs and a column for reference standards. In the printed version of the Orange
Book, the RLDs and reference standards are identified by specific symbol. For an ANDA
based on an approved suitability petition (a petitioned ANDA), the reference listed drug
generally is the listed drug referenced in the approved suitability petition.

A reference standard is the drug product selected by FDA that an applicant seeking
approval of an ANDA must use in conducting an in vivo bioequivalence study required for
approval. FDA generally selects a single reference standard that ANDA applicants must use

in in vivo bioequivalence testing. Ordinarily, FDA will select the reference listed drug as the
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reference standard. However, in some instances (¢.g., where the reference listed drug has
been withdrawn from sale and FDA has determined it was not withdrawn for reasons of
safety or effectiveness, and FDA selects an ANDA as the reference standard), the reference
listed drug and the reference standard may be different.

FDA identifies reference listed drugs in the Prescription Drug Product, OTC Drug
Product, and Discontinued Drug Product Lists. Listed drugs identified as reference listed
drugs represent drug products upon which an applicant can rely in seeking approval of an
ANDA. FDA intends to update periodically the reference listed drugs identified in the
Prescription Drug Product, OTC Drug Product, and Discontinued Drug Product Lists, as
appropriate.

FDA also identifies reference standards in the Prescription Drug Product and OTC
Drug Product Lists. Listed drugs identified as reference standards represent the FDA’s best
judgment at this time as to the appropriate comparator for purposes of conducting any in vivo
bioequivalence studies required for approval.

In some instances when FDA has not designated a listed drug as a reference listed
drug, such listed drug may be shielded from generic competition. If FDA has not designated a
reference listed drug for a drug product the applicant intends to duplicate, the potential
applicant may ask FDA to designate a reference listed drug for that drug product.

FDA may, on its own initiative, select a new reference standard when doing so will
help to ensure that applications for generic drugs may be submitted and evaluated, ¢.g., in the
event that the listed drug currently selected as the reference standard has been withdrawn
from sale for other than safety and efficacy reasons.

In Europe, Applicants identify in the application form for its generic/hybrid medicinal
product, which is the same as an ANDA or supplemental NDA (sNDA) drug product, the
reference medicinal product (product name, strength, pharmaceutical form, MAH, first
authorization, Member State/Community), which is synonymous with a RLD, as follows:

L. The medicinal product that is or has been authorized in the EEA, used as the
basis for demonstrating that the data protection period defined in the European
pharmaceutical legislation has expired. This reference medicinal product, identified for the
purpose of calculating expiry of the period of data protection, may be for a different strength,
pharmaceutical form, administration route or presentation than the generic/hybrid medicinal

product.
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2. The medicinal product, the dossier of which is cross-referred to in the
generic/hybrid application (product name, strength, pharmaceutical form, MAH, marketing
authorization number). This reference medicinal product may have been authorized through
separate procedures and under a different name than the reference medicinal product
identified for the purpose of calculating expiry of the period of data protection. The product
information of this reference medicinal product will, in principle, serve as the basis for the
product information claimed for the generic/hybrid medicinal product.

3. The medicinal product (product name, strength, pharmaceutical form, MAH,
Member State of source) used for the bioequivalence study(ies) (where applicable).

The different abbreviated approval pathways for drug products under the FD&C Act
include the abbreviated approval pathways described in section 505(j) and 505(b)(2) of the
FD&C Act (21 U.S.C. 355(j) and 21 U.S.C. 23 355(b)(2), respectively).

According to the FDA
(https://www.fda.gov/downloads/Drugs/GuidanceCompliance RegulatoryInformation/Guidan
ces/ UCM579751 pdf), the contents of which is incorporated herein by reference), NDAs and
ANDAs can be divided into the following four categories:

@) A “stand-alone NDA” is an application submitted under section 505(b)(1) and
approved under section 505(c) of the FD&C Act that contains full reports of investigations of
safety and effectiveness that were conducted by or for the applicant or for which the applicant
has a right of reference or use.

2) A 505(b)(2) application is an NDA submitted under section 505(b)(1) and
approved under section 505(c) of the FD&C Act that contains full reports of investigations of
safety and effectiveness, where at least some of the information required for approval comes
from studies not conducted by or for the applicant and for which the applicant has not
obtained a right of reference or use.

3) An ANDA is an application for a duplicate of a previously approved drug
product that was submitted and approved under section 505(j) of the FD&C Act. An ANDA
relies on FDA’s finding that the previously approved drug product, i.., the reference listed
drug (RLD), is safe and effective. An ANDA generally must contain information to show that
the proposed generic product (a) is the same as the RLD with respect to the active
ingredient(s), conditions of use, route of administration, dosage form, strength, and labeling

(with certain permissible differences) and (b) is bioequivalent to the RLD. An ANDA may
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not be submitted if studics are necessary to establish the safety and effectiveness of the
proposed product.

@) A petitioned ANDA is a type of ANDA for a drug product that differs from
the RLD in its dosage form, route of administration, strength, or active ingredient (in a
product with more than one active ingredient) and for which FDA has determined, in
response to a petition submitted under section 505(j)(2)(C) of the FD&C Act (suitability
petition), that studies are not necessary to establish the safety and effectiveness of the
proposed drug product.

A scientific premise underlying the Hatch-Waxman Amendments is that a drug
product approved in an ANDA under section 505(j) of the FD&C Act is presumed to be
therapeutically equivalent to its RLD. Products classified as therapeutically equivalent can be
substituted with the full expectation that the substituted product will produce the same
clinical effect and safety profile as the prescribed product when administered to patients
under the conditions specified in the labeling. In contrast to an ANDA, a 505(b)(2)
application allows greater flexibility as to the characteristics of the proposed product. A
505(b)(2) application will not necessarily be rated therapeutically equivalent to the listed drug
it references upon approval.

The term "therapeutically equivalent to a reference listed drug" means that the drug
product is a generic equivalent, i.e., pharmaceutical equivalents, of the reference listed drug
product and, as such, is rated an AB therapeutic equivalent to the reference listed drug
product by the FDA whereby actual or potential bioequivalence problems have been resolved
with adequate in vivo and/or in vitro evidence supporting bioequivalence.

“Pharmaceutical equivalents” means drug products in identical dosage forms and
route(s) of administration that contain identical amounts of the identical active drug
ingredient as the reference listed drug.

FDA classifies as therapeutically equivalent those products that meet the following
general criteria; (1) they are approved as safe and effective; (2) they are pharmaceutical
equivalents in that they (a) contain identical amounts of the same active drug ingredient in the
same dosage form and route of administration, and (b) meet compendial or other applicable
standards of strength, quality, purity, and identity; (3) they are bioequivalent in that (a) they
do not present a known or potential bioequivalence problem, and they meet an acceptable in

vitro standard, or (b) if they do present such a known or potential problem, they are shown to
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meet an appropriate bioequivalence standard; (4) they are adequately labeled; and (5) they are
manufactured in compliance with Current Good Manufacturing Practice regulations

The term "bioequivalent” or "bioequivalence" is the absence of a significant
difference in the rate and extent to which the active ingredient or active moiety in
pharmaceutical equivalents or pharmaceutical alternatives becomes available at the site of
drug action when administered at the same molar dose under similar conditions in an
appropriately designed study. Section 505 (5)(8)(B) of the FD&C Act describes one set of
conditions under which a test and reference listed drug shall be considered bioequivalent: the
rate and extent of absorption of the [test] drug do not show a significant difference from the
rate and extent of absorption of the [reference| drug when administered at the same molar
dose of the therapeutic ingredient under similar experimental conditions in either a single
dose or multiple doses; or the extent of absorption of the [test] drug does not show a
significant difference from the extent of absorption of the [reference] drug when administered
at the same molar dose of the therapeutic ingredient under similar experimental conditions in
cither a single dose or multiple doses and the difference from the [reference] drug in the rate
of absorption of the drug is intentional, is reflected in its proposed labeling, is not essential to
the attainment of effective body drug concentrations on chronic use, and is considered
medically insignificant for the drug.

Where these above methods are not applicable (e.g., for drug products that are not
intended to be absorbed into the bloodstream), other scientifically valid in vivo or in vitro test
methods to demonstrate bioequivalence may be appropriate.

For example, bioequivalence may sometimes be demonstrated using an in vitro
bioequivalence standard, especially when such an in vitro test has been correlated with
human in vivo bioavailability data. In other situations, bioequivalence may sometimes be
demonstrated through comparative clinical trials or pharmacodynamic studies.

Also provided herein are pharmaceutical products comprising a clinically proven safe
and clinically proven effective amount of apalutamide, wherein the pharmaceutical product is
packaged and wherein the package includes a label that (a) identifies apalutamide as a
regulatory approved chemical entity, and (b) instructs use of apalutamide in the treatment of
metastatic castration-sensitive prostate cancer. In certain embodiments, the label provides
data for improving radiographic progression-free survival and/or overall survival relative to a

placebo. In certain embodiments, the label lists ischemic cardiovascular events, fractures,
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falls and seizure as adverse reactions. In certain embodiments, the label includes data
indicating an increase in ischemic cardiovascular events, fractures, falls or seizures relative to
a standard of care. In certain embodiments, the standard of care 1s administration of
androgen deprivation therapy.

As used herein, unless otherwise noted, the term “safe” means without undue adverse
side effects (such as toxicity, irritation, or allergic response), commensurate with a reasonable
benefit/risk ratio when used in the manner of this invention. Similarly, unless otherwise
noted, the term “effective” means the efficacy of treatment has been demonstrated for the
treatment of patients with metastatic castration-sensitive prostate cancer when dosed in a
therapeutically effective dose. In certain embodiments, the methods described herein are
safe. In other embodiments, the methods described herein are effective. In further
embodiments, the methods described herein are safe and effective. In yet other embodiments,
the therapeutically effective amount of apalutamide is safe. In still further embodiments, the
therapeutically effective amount of apalutamide is effective. In other embodiments, the
therapeutically effective amount of apalutamide is safe and effective.

As used herein, unless otherwise noted, the term “clinically proven™ (used
independently or to modify the terms “safe” and/or “effective”) means that proof has been
proven by a phase III or IV clinical trial that is sufficient to meet approval standards of U.S.
Food and Drug Administration or similar study for market authorization by EMEA.
Preferably, an adequately sized, randomized, placebo-controlled, double-blinded study is
used to clinically prove the effects of apalutamide. Most preferably, to clinically prove the
effects of apalutamide to treat metastatic castration-sensitive prostate cancer, this would be a
randomized, placebo-controlled, double-blind study of apalutamide plus androgen
deprivation therapy versus androgen deprivation therapy with the patient’s condition assessed
by radiographic progression-free survival or overall survival. For example, proof may be
provided by the clinical trial described in Example 1.

As used herein, unless otherwise noted, the term “clinically proven effective” means
the efficacy of treatment has been proven by a phase Il or I'V clinical trial as statistically
significant i.e., the results of the clinical trial are not likely to be due to chance with an alpha
level less than 0.05 or the clinical efficacy results are sufficient to meet approval standards of
U.S. Food and Drug Administration or similar study for market authorization by EMEA. For

example, apalutamide was clinically proven effective for the treatment of patients with
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metastatic castration-sensitive prostate cancer when orally administered at a therapeutically
effective dose of 240 mg and co-administered with androgen deprivation therapy in
improving radiographic progression-free survival and overall survival relative to patients
treated with placebo plus androgen deprivation therapy, and as specifically set forth in the
examples.

As used herein, unless otherwise noted, the term “clinically proven safe” means the
safety of treatment has been proven by a phase 11 or IV clinical trial by analysis of the trial
data and results establishing that the treatment is without undue adverse side effects and
commensurate with the statistically significant clinical benefit (¢.g., efficacy) sufficient to
meet approval standards of U.S. Food and Drug Administration or similar study for market
authorization by Europe, the Middle East, and Africa (EMEA). For example, apalutamide
was clinically proven safe for the treatment of patients with metastatic castration-sensitive
prostate cancer when orally administered at a therapeutically effective dose of 240 mg and
co-administered with androgen deprivation therapy, and as specifically set forth in the
examples.

Methods of Sale

Provided herein are methods of selling an approved drug product comprising
apalutamide, said method comprising, consisting of, or consisting essentially of selling such
drug product, wherein a drug product label for a reference listed drug for such drug product
includes instructions for treating metastatic castration-sensitive prostate cancer. In certain
embodiments, the drug product is an ANDA drug product, a supplemental New Drug
Application drug product or a 505(b)(2) drug product.

The terms “sale” or “selling” means transferring a drug product, ¢.g., a
pharmaceutical composition or an oral dosage form, from a seller to a buyer.

Further provided herein are methods of offering for sale an approved drug product
comprising apalutamide, said method comprising, consisting of, or consisting essentially of
offering for sale such drug product, wherein a drug product label for a reference listed drug
for such drug product includes instructions for treating metastatic castration-sensitive prostate
cancer. In certain embodiments, the drug product is an ANDA drug product, a supplemental
New Drug Application drug product or a 505(b)(2) drug product.

The term “offering for sale” means the proposal of a sale by a seller to a buyer for a

drug product, ¢.g., a pharmaceutical composition and an oral dosage form.
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In another aspect, described herein are methods of selling apalutamide, said method
comprising, consisting of, or consisting essentially of placing apalutamide into the stream of
commerce wherein said apalutamide includes a package insert that contains istructions for safely
and effectively treating metastatic castration-sensitive prostate cancer using apalutamide.

In still further aspects, described herein are methods of offering for sale apalutamide,
said method comprising, consisting of, or consisting essentially of offering to place the
apalutamide into the stream of commerce wherein said the apalutamide includes a package insert
that contains instructions for safely and effectively treating metastatic castration-sensitive

prostate cancer using the apalutamide.

EXAMPLES
These examples are provided for illustrative purposes only and not to limit the scope

of the claims provided herein.

Example 1: A Phase 3 Randomized, Placebo-controlled, Double-blind Study of
Apalutamide Plus Androgen Deprivation Therapy (ADT) Versus ADT in Subjects with
Metastatic Hormone-Sensitive Prostate Cancer (mCSPC)

OBIJECTIVES
Primary Objective
To determine if the addition of apalutamide to androgen deprivation therapy (ADT)
provides superior efficacy in improving radiographic progression-free survival (rPFS) or
overall survival (OS) for subjects with mCSPC.
Secondary Objectives
e To evaluate clinically relevant improvements with addition of apalutamide to ADT
including delays in pain progression and opioid use for prostate cancer, skeletal-
related events, and the need for cytotoxic chemotherapy;
o To characterize the safety of adding apalutamide to ADT for subjects with mCSPC;
e To characterize the population pharmacokinetics (PK) and pharmacodynamics (PD)
of apalutamide;
e To evaluate the concentration of leuprolide and assess the PD effect of leuprolide on
testosterone concentrations when used alone or in combination with apalutamide;
e To evaluate the treatment effectiveness with the addition of apalutamide to ADT for

the subpopulations of subjects with low-volume or high-volume mCSPC.
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Other Objectives

e To evaluate exploratory biomarkers predictive of response and resistance to treatment;

e To evaluate patient relevant outcomes including symptoms (i.e., pain, fatigue,
urination) and function (i.¢., physical, emotional, social) and health-related quality of
life;

e To evaluate improvements in other clinically relevant endpoints of apalutamide plus
ADT compared with ADT alone;

e To collect medical resource utilization (MRU) data that may be used in future

economic modeling.

STUDY DESIGN

The study described in Example 1 has been at least partially completed according to
the criteria described herein and is continuing. This was a randomized, double-blind,
placebo-controlled, multinational, and multicenter Phase 3 study to determine if subjects with
mCSPC benefited from the addition of apalutamide to ADT. The data presented herein as
associated with this study reflects the state of this study at the time of this filing. The study
was conducted at 260 sites in 23 countries. Review boards at all participating institutions
approved the study, which was conducted in accordance with current International
Conference on Harmonization guidelines for Good Clinical Practice and according to
Declaration of Helsinki principles. All patients provided written informed consent. An
independent data-monitoring committee was commissioned by the sponsor to monitor safety
and efficacy before unblinding and make study conduct recommendations. Data were
transcribed by personnel at each site from source documents into sponsor-prepared electronic
case report forms. Blinding of investigators, patients, study site personnel, and sponsor study
team to randomization codes was maintained until study completion, independent data-
monitoring committee recommendation, or individual patient medical need.

Enrollment of approximately 1,000 subjects was planned for this study. Subjects who
met all of the inclusion criteria and none of the exclusion criteria were stratified by Gleason
score at diagnosis (<7 versus >7), region (North America [NA] and European Union [EU]
versus Other Countries), and prior docetaxel use (yes versus no).

Patients were randomized 1:1 to receive apalutamide (240 mg) or matched placebo

administered orally once daily, in addition to continuous ADT. Patients were stratified by
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Gleason score at diagnosis (<7 vs. >7), region (North America and European Union vs. all
other countries), and prior treatment with docetaxel (yes vs. no). A Screening Phase of up to
28 days before randomization established study eligibility. Subjects will receive/received
treatment in 28-day cycles during the Treatment Phase until disease progression or the
occurrence of unacceptable treatment-related toxicity or the sponsor terminates the study. If
the subject has/had radiographic progression without clinical progression and alternate
therapy is/was not initiated, treatment may continue until clinical progression is observed;
subjects must discontinue study drug with documented clinical progression based on
protocol-specified criteria. After discontinuation of study drug, subjects will have an End-of-
Treatment Visit within 30 days after the last dose of study drug. During the Follow-up Phase,
data collection (every 4 months) will include survival, additional data on secondary
endpoints, date and type of disease progression (radiographic, PSA, clinical or a
combination) on the first subsequent therapy for prostate cancer, and subsequent therapy for
prostate cancer. Data collection in follow-up will continue until the subject dies, withdraws
consent, is lost to follow-up or the study is terminated by the sponsor. The Brief Pain
Inventory Short Form (BPI SF), Brief Fatigue Inventory (BFI), and EQ-5D-5L patient-report
outcome (PRO) measures will also continue in the Follow-up Phase up to 12 months after
treatment discontinuation. In the event of a positive study result at either of the interim
analyses or at the final analysis, all subjects in the Treatment Phase will have the opportunity
to enroll in an Open-label Extension Phase, which will allow subjects to receive active drug
(apalutamide) for approximately 3 years.

Subjects were/will be monitored for safety starting from the signing of informed
consent until 30 days after the last dose of study drug. Adverse events (AEs) including
laboratory AEs will be graded and summarized using National Cancer Institute-Common
Terminology Criteria for Adverse Events (NCI-CTCAE; Version 4.03). Dose modifications
will be/were made according to dose modification rules outlined in the protocol.

A diagram of the study design is provided in FIG. 1.

STUDY POPULATION
Each potential subject satisfied all of the following criteria to be enrolled in the study:

Overview of Patient Eligibility
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Eligible patients were required to have documented adenocarcinoma of the prostate
and distant metastatic disease documented by >1 lesion on bone scan, with or without
visceral or lymph node involvement. All patients had Eastern Cooperative Oncology Group
performance status (a 5-point scale where higher numbers reflect greater disability) of 0 or 1.
Patients were castration sensitive (i.e.. patients who are not receiving ADT at the time of
progression). Previous treatment for prostate cancer was limited to prior docetaxel
(maximum six cycles, no evidence of progression during treatment or before randomization),
ADT for <6 months for metastatic castration-sensitive prostate cancer or <3 years total
duration for localized prostate cancer, one course of radiation or surgical therapy for
symptoms associated with metastatic disease, and other localized treatments (e.g., radiation
therapy, prostatectomy) completed >1 year before randomization. Patients who had received
a gonadotropin-releasing hormone agonist <28 days before randomization were required to
take a first-generation antiandrogen (i.c.. biclutamide, flutamide, or nilutamide) for >14 days
before randomization. Antiandrogen must have been discontinued before randomization.
Patients with severe angina, myocardial infarction, congestive heart failure, arterial/venous
thromboembolic events, history of orpredisposition for seizure, or recent ventricular
arrhythmias were excluded.

Inclusion Criteria

e Subject must be a man >18 years of age (or the legal age of consent in the jurisdiction
in which the study is taking place);

e Diagnosis of prostate adenocarcinoma as confirmed by the investigator;

¢ Distant metastatic disease documented by >1 bone lesion(s) on Technetium-99m

(99mTc) bone scan, with or without visceral or lymph node involvement. Subjects

with a single bone lesion must have confirmation of bone metastasis by computed

tomography (CT) or magnetic resonance imaging (MRI);
e All patients have Eastern Cooperative Oncology Group (ECOG) PS grade of O or 1;
e Androgen deprivation therapy (i.c., medical or surgical castration) must have been
started >14 days prior to randomization. Subjects who start a GnRH agonist <28 days
prior to randomization will be required to take a first-generation anti-androgen for
>14 days prior to randomization. The anti-androgen must be discontinued prior to

randomization;
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o Subjects were castration sensitive, and subjects who received docetaxel treatment
must meet the following criteria:
Received a maximum of 6 cycles of docetaxel therapy for mCSPC;
b. Received the last dose of docetaxel <2 months prior to randomization;
¢. Maintained a response to docetaxel of stable disease or better, by investigator
assessment of imaging and PSA, prior to randomization;

e Be able to swallow whole study drug tablets;

e To avoid risk of drug exposure through the ejaculate (even men with vasectomies),
subjects must use a condom during sexual activity while on study drug and for 3
months following the last dose of study drug. Donation of sperm is not allowed while
on study drug and for 3 months following the last dose of study drug;

e FEach subject must sign an informed consent form (ICF) indicating that he understands
the purpose of and procedures, required for the study, and is willing to participate in
the study. Subject must be willing and able to adhere to the prohibitions and
restrictions specified in this protocol.

e  Other allowed prior treatment for mCSPC:

a. Maximum of 1 course of radiation or surgical intervention with metastatic disease,
and other localized treatments completed >1 year prior to randomization; radiation
therapy for metastatic lesions must be completed prior to randomization;

b. =<6 months of ADT prior to randomization for mCSPC or <3 years total duration
for localized prostate;

e Allowed prior treatments for localized prostate cancer (all treatments must have been
completed >1 year prior to randomization)

<3 years total of ADT;

b. All other forms of prior therapies including radiation therapy, prostatectomy,
lymph node dissection, and systemic therapies.
Exclusion Criteria

Any potential subject who meets any of the following criteria was excluded from

participating in the study.

e Pathological finding consistent with small cell, ductal or neuroendocrine carcinoma of
the prostate;

e Known brain metastases;

-52 -



WO 2020/157699 PCT/1IB2020/050752

e Lymph nodes as only sites of metastases;

e Visceral (i.¢., liver or lung) metastases as only sites of metastases;

e  Other prior malignancy (exceptions: adequately treated basal cell or squamous cell
skin cancer, superficial bladder cancer, or any other cancer in situ currently in
complete remission) <5 years prior to randomization;

e C(Clinical laboratory values during the Screening Phase:

a. hemoglobin <9.0 g/dL;

b. neutrophils <1.5 x 109/L;

c. platelets <100 x 109/L;

d. total bilirubin >1.5 x upper limit of normal (ULN) [NOTE: in subjects with
Gilbert’s syndrome, if total bilirubin is >1.5 x ULN, measure direct and
indirect bilirubin and if direct bilirubin is <1.5 x ULN, subject may be
eligible];

¢. alanine aminotransferase (ALT) or aspartate aminotransferase (AST) > 2.5 x
ULN;

f. serum creatinine >2 0xULN;

g. serum albumin <3.0 g/dL.

e Prior treatment with other next generation anti-androgens (¢.g., enzalutamide),
CYP17 inhibitors (e.g., abiraterone acetate), immunotherapy (e.g., sipuleucel-T),
radiopharmaceutical agents or other treatments for prostate cancer except those listed
m Inclusion Criteria;

e Initiation of treatment with a bisphosphonate or denosumab for the management of
bone metastasis <28 days prior to randomization;

e Medications known to lower the seizure threshold must be discontinued or substituted
>28 days prior to randomization;

e Administration of other investigational therapeutic agents, blood product support,
growth factor support or invasive surgical procedure (not including surgical
castration) <28 days prior to randomization or currently enrolled in an investigational
study;

e Current or prior treatment with anti-epileptic medications for the treatment of
seizures. History of seizure or condition that may predispose to seizure (including, but

not limited to prior cerebrovascular accident, transient ischemic attack, or loss of
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consciousness within 1 year prior to randomization; brain arteriovenous
malformation; or intracranial masses such as a schwannoma or meningioma that is
causing edema or mass effect);

e Current evidence of any of the following:

a. Severe/unstable angina, myocardial infarction, symptomatic congestive heart
failure, uncontrolled hypertension, clinically significant arterial or venous
thromboembolic events (¢.g., pulmonary embolism), or clinically significant
ventricular arrhythmias <6 months prior to randomization;

b. Gastrointestinal disorder affecting absorption;

¢. Active infection requiring systemic therapy such as human immunodeficiency
virus (HIV);

d. Active or symptomatic viral hepatitis or chronic liver disease; ascites or
bleeding disorders secondary to hepatic dysfunction;

e Subject has known allergies, hypersensitivity, or intolerance to apalutamide or its
excipients
e Any condition or situation that in the opinion of the investigator, would preclude

participation in this study.

TREATMENT ALLOCATION

Procedures for Stratification and Randomization

Subjects were stratified by Gleason score at diagnosis (<7 versus >7), region (North
America [NA] and European Union [EU] versus Other Countries), and prior docetaxel use
(Yes versus No). Subjects were randomly assigned to the active or control group in a 1:1
ratio. The randomization was balanced by using randomly permuted blocks. The interactive
web response system (IWRS) assigned a unique treatment code, which dictated the treatment
assignment and matching study drug kit for the subject. The requestor sued his own user
identification and personal identification number when contacting the IWRS, and then gave

the relevant subject details to uniquely identify the subject.

DOSAGE AND ADMINISTRATION

Apalutamide Administration
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Apalutamide was administered on a continual basis, but for the purpose of scheduling
the study assessments and treatment compliance, a treatment cycle is defined as 28 days.
Subjects were randomly assigned in a 1:1 ratio to receive either apalutamide or matching
placebo:

e Apalutamide 240-mg (4 x 60-mg tablets); taken orally once daily with or
without food or
o Placebo (4 tablets); taken orally once daily with or without food.

If a dose of apalutamide (or placebo) was missed it was omitted and was not be made
up or taken with the next dose the following day.

ADT Administration

All subjects who did not undergo surgical castration, received and remained on a
stable regimen of ADT. The choice of the GnRHa (agonist or antagonist) was at discretion of
the Investigator. Dosing (dose and frequency of administration) was consistent with the
prescribing information.

Toxicity and Rash Management

Table 1 summarizes apalutamide/placebo dose modifications for drug-related
toxicities. Dose modifications may also be provided for drug-related rashes. Once the dose
was reduced for drug-related toxicities, a re-escalation of the dose was discussed with the
sponsor.

Table 1: Dose Modifications of Apalutamide/Placebo

Severity Number of apalutamide/placebo tablets

Grade 1 or 2 No change or hold until return to baseline

>Grade 3 Hold until Grade 1 or baseline, resume at
full dose

Recurrence >Grade 3 Hold until Grade 1 or bascline; 2 dose

reductions are allowed for recurrent
treatment-related toxicity (180 mg [3
tablets]) and 120 mg |2 tablets]).
Discontinue if toxicity persists after 2 dose
reductions.

First occurrence of seizure of any grade or | Discontinue

Grade 4 neurotoxicity
Note: Adverse events are graded according to NCI-CTCAE Version 4.03

If the skin rash has any component of desquamation, mucosal involvement, or

pustules, stop dosing with apalutamide/placebo, the subject was/will be referred to
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dermatology for evaluation, and a skin biopsy is recommended (in addition to the dose
modifications). If the skin rash is Grade 3 or higher, the subject may be asked to consent to

documentation by a photograph and further evaluation by a dermatologist.

PRESTUDY AND CONCOMITANT THERAPY

Permitted Supportive Care Therapies

Supportive care medications are permitted with their use following institutional
guidelines. The following supportive care therapies are considered permissible during the
study:

e Intermittent short course of opioid analgesics is allowed for pain control;

e Surgical interventions and procedures such as transurethral resection of the prostate
(TURP) and placement of ureteral stents for the management of complications due to
local progression;

e Bisphosphonates and denosumab for management of bone-related metastasis should
be used according to their market authorized approved label. Subjects should be either
on a stable dose of such agents for >28 days prior to randomization or agree not to
initiate such therapy until radiographic progression is documented. Bisphosphonates
and denosumab at doses for prevention of osteoporosis are allowed;

e Conventional multivitamins, selenium and soy supplements;

e Transfusions and hematopoietic growth factors per institutional practice guidelines
(Note that blood product support and growth factor support are not allowed in the
period of <28 days prior to randomization);

e Immunoglobulin therapy for non-cancer-related treatment per institutional practice
guidelines.

Prohibited Concomitant Therapies

As a class effect, AR antagonists have been associated with seizures due to an off-
target mechanism of action (gamma amino butyric acid chloride channel [GABAA]
inhibition). Drugs known to lower the seizure threshold or cause seizures are prohibited and a
representative list is included below:

e Atypical antipsychotics (e.g. clozapine, olanzapine, risperidone, ziprasidone);

e Bupropion;

e Lithium;
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Meperidine (pethidine);

Phenothiazine antipsychotics (e.g., chlorpromazine, mesoridazine, thioridazine);
Tricyclic antidepressants (e.g., amitriptyline, desipramine, doxepin, imipramine,
maprotiline, mirtazapine);

Aminophylline/theophylline;

Other prohibited therapies include the following:

Investigational agents;

Abiraterone acetate or other CYP17 inhibitor;

Other hormonal agents for the treatment of prostate cancer;

Other antineoplastic agents;

Radiation therapy for new painful metastatic prostate cancer lesions that were not
present on baseline imaging;

5-a-reductase inhibitors;

Chemotherapy;

Immunotherapy or vaccine therapy for cancer treatment;

Other anti-androgens (¢.g., bicalutamide, nilutamide, flutamide, cyproterone acetate,
enzalutamide);

Bisphosphonates or denosumab for management of bone metastasis unless such
therapy was started >28 days prior to randomization and subjects have been on a
stable dose. Bisphosphonate or denosumab at doses for osteoporosis prophylaxis is
allowed;

Systemic ketoconazole (or other azole drugs such as fluconazole or itraconazole);
Diethylstilbestrol (DES) or similar;

Other preparations such as pomegranates or pomegranate juice or saw palmetto,
which are thought to have endocrine effects on prostate cancer;
Radiopharmaceuticals such as strontium (89Sr) or samarium (153Sm) or similar
analogs such as radium-223 (223Ra);

Spironolactone.

Restricted Concomitant Medications

Highlights of drug interaction are summarized below.
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e Strong CYP3A4 inducers: the potential for drug-drug interactions with apalutamide
has not been tested clinically. Strong inducers of CYP3A4 (e.g., phenytoin,
carbamazepine, rifampin, rifabutin, rifapentine, phenobarbital, efavirenz, tipranavir,
St. John's wort) should be avoided as much as possible;

e Apalutamide may also induce CYP3A4; therefore, caution should be taken when
administered in conjunction with CYP3A4 substrates that have a narrow therapeutic
idex;

e Strong CYP2C8 inhibitors (¢.g., gemfibrozil) should be used with caution with
apalutamide;

e Long-term use of systemically administered corticosteroids during the study is not
allowed. Short-term use (<4 weeks, including taper) and locally administered steroids
(e.g., inhaled, topical, ophthalmic, and intra-articular) are allowed, if clinically

mdicated.

EFFICACY EVALUATIONS/ENDPOINTS

Radiographic progression was/will be assessed by soft tissue lesion by computed
tomography (CT)/magnetic resonance imaging (MRI) per modified Response Evaluation
Criteria in Solid Tumors (RECIST 1.1) or by bone lesion progression on bone scans. Survival
data was/will be collected throughout the Treatment Phase and during the Follow-up Phase.

Evaluations

Patients were assessed for efficacy per modified Response Evaluation Criteria in
Solid Tumors version 1.1 using computed tomography or magnetic resonance imaging of
chest, abdomen, and pelvis during screening (<6 weeks before randomization) and Prostate
Cancer Working Group 2 criteria using bone scan during cycles 3 and 5, and every fourth
cycle thereafter. Progression events were assessed by investigator. Scans from ~60% of
patients were randomly selected for independent central review. Adverse events were
assessed monthly and graded per National Cancer Institute Common Terminology Criteria
for Adverse Events Version 4.0.3. FACT-P assessments were collected day 1 of cycles 2-7,
then every other cycle, end of treatment, and every 4 months for up to 1 year after
discontinuation. BPI-SF assessments were collected 6 days before cycle 1, then at each cycle,
end of treatment, and every 4 months for up to 1 year after discontinuation.

More specifically, the efficacy evaluations include the following:
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Tumor measurements (CT or MRI [abdomen, chest, and pelvis], 99mTc bone scans).
The same imaging modality for tumor assessments should be used throughout the
evaluation of an individual subject. Unscheduled tumor assessment and appropriate
imaging should be considered if signs or symptoms suggestive of disease progression,
including escalating pain not attributed to another cause, worsening ECOG PS status
grade, or physical examination findings consistent with disease progression, are
recorded;

Scans from approximately 60% of patients were randomly selected for independent
central review;

Serum PSA evaluations (performed at a central laboratory);

Skeletal-related event (SRE) is defined as the occurrence of symptomatic pathological
fracture, spinal cord compression, radiation to bone, or surgery to bone;

Pain progression is defined as an increase by 2 points from baseline in the BPI-SF
questionnaire worst pain intensity (item 3) observed at 2 consecutive evaluations >4
weeks apart; with an average worst pain score of >4 in subjects who have had no
decrease in opioids or initiation of chronic opioids, whichever occurs first.
Patient-Reported Qutcomes

Patient-reported outcomes include administration of various questionnaires including

the Brief Pain Index-Short Form (BPI-SF), the Analgesic Use Log, the Brief Fatigue
Inventory (BFI), the Functional Assessment of Cancer Therapy-Prostate (FACT-P) and the

EQ-5D-5L (a standardized measure of health status developed by the EuroQoL Group to

provide a simple, generic measure of health for clinical and economic appraisal (EuroQoL

Group, 1990)). Patient reported outcome questionnaires were/will be collected throughout

the study as well as during the Follow-up Phase (up to 12 months after treatment

discontinuation) and the Open-label Extension Phase.
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Tumor Response Criteria

Tumor response was assessed utilizing imaging measurements, as defined by
Response Evaluation Criteria in Solid Tumors (RECIST 1.1). In this study, RECIST was
modified based on Prostate Cancer Working Group 2 (PCWG?2) criteria, which are specific
for this patient population. Prostate specific antigen measurements were evaluated according
to PCWG2 criteria. Evaluation of rPFS was assessed by the investigator.

Patients in the embodied study were assessed for efficacy per modified Response
Evaluation Criteria In Solid Tumors version 1.1 and Prostate Cancer Working Group 2
criteria.2 Prostate Cancer Working Group 2 criteria for progression are as follows:

o PSA: first >25% increase from baseline and >2 ng/mL above the nadir (confirmed by
second value 3 or more weeks later)
e Soft-tissue lesions: follow Response Evaluation Criteria in Solid Tumors with caveats
o Imaging should include a computed tomography scan or magnetic resonance
imaging at a minimum; centers with relevant expertise should utilize
endorectal magnetic resonance imaging or transrectal ultrasound
o Only report changes in lymph nodes that were >2 cm in diameter at baseline
o Record changes in nodal and visceral soft tissue sites separately
o Record complete elimination of disease at any site separately
o Confirm favorable change with a second scan
o Record changes using a waterfall plot
o Progression at first assessment must be confirmed by a second scan >6 weeks
later
e Bone: appearance of >2 new lesions, and, for the first reassessment only, a
confirmatory scan performed >6 weeks later indicating a minimum of >2 new
lesions.

Endpoints

Dual-Primary Endpoints

The dual-primary endpoints were radiographic progression-free survival (rPFS) and
overall survival (OS).

Secondary Endpoints

Secondary end points were time to cytotoxic chemotherapy, time to pain progression

as assessed by Brief Pain Inventory Short Form (BPI-SF; worst pain [item 3] was used for the
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time to pain progression end point; scores range 0 to 10, with lower scores representing lower
levels of pain intensity; a change of 2 was the minimally important difference), time to
chronic opioid use, and time to skeletal-related event. . Prespecified subgroup analysis based
on data from patients with low- or high-volume metastatic castration-sensitive prostate cancer
was planned, and evaluation of treatment outcomes in these groups was a secondary
objective. High-volume discase definition was as adapted from Sweeney CJ, Chen YH,
Carducci M, et al. Chemohormonal therapy in metastatic hormone-sensitive prostate cancer.
N Engl J Med 2015;373:737-46 as follows 1) visceral metastases and >1 bone lesion, or 2) >4
bone lesions, with >1 outside of the axial skeleton. Low-volume disease was defined as
presence of bone lesions not meeting high-volume disease definition.

Exploratory Endpoints

Exploratory end points included time to prostate-specific antigen (PSA) progression,
second progression-free survival, and time to symptomatic local progression. Time to second
progression-free survival was defined as time from randomization to first occurrence of
investigator-determined disease progression (PSA progression, progression on imaging, or
clinical progression) while patient was receiving first subsequent therapy for prostate cancer,
or death due to any cause, whichever occurs first. Patient-reported outcomes for health-
related quality of life were assessed by Functional Assessment of Cancer Therapy-Prostate
(FACT-P) questionnaire. Raw FACT-P scores range from 0 to 156, with higher scores
indicating more favorable health-related quality of life. A 6-to 10-point change in FACT-P
total score is the minimally important difference.

Population Pharmacokinetic Evaluations

Trough PK samples were/will be collected. Pre-dose blood samples for analysis of
apalutamide and active metabolite (JNJ-56142060) concentrations was/will be collected on
Day 1 of Cycles 2, 3, 4, 5, and 6.

Leuprolide PK Sub-study

Optional PK samples were/will be collected from at least 60 consenting subjects (in
selected countries) who received or will receive leuprolide acetate as the GnRHa at the time
of randomization. Samples were/will be collected on Day 1 of Cycles 1, 3, 4, 5, and 6 for
analysis of leuprolide and testosterone concentrations.

Biomarker Evaluations
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Plasma-based circulating DNA was/will be used to assess the presence of the
androgen receptor (AR) F876L mutation and whole blood or plasma DNA to assess other
markers that may be associated with resistance to apalutamide. Archival formalin fixed
paraffin embedded (FFPE) tumor blocks or tumor slides was/will be collected to evaluate
mRNA expression of genes representing AR signaling to compare biology of high- and low
volume disease with outcome and to evaluate expression of immune markers such as 0X40,
GITR, and FOXP3.

Safety Evaluations

Safety evaluations include AEs, vital signs measurements (blood pressure), physical
examinations, ECOG PS, and clinical laboratory tests including but not limited to a
hematology panel, serum chemistry panel, liver function test, and fasting lipid panel. In the
event of additional safety monitoring, unscheduled laboratory assessments was/will be
performed as required. Vital signs and Eastern Cooperative Oncology Group performance
status were evaluated at screening and at every scheduled visit during treatment. Safety was
assessed continuously, and adverse events were graded according to National Cancer Institute
Common Terminology Criteria for Adverse Events Version 4.0.3. FACT-P assessments were
collected on day 1 of cycles 1 through 7, then every other cycle, at end of treatment, and once
every 4 months for up to 1 year after discontinuation

Electrocardiogram (ECG)

Electrocardiograms (ECGs) (12 lead) was recorded at screening.

Vital Signs

Body temperature, heart rate, respiratory rate, and blood pressure were recorded at
screening. At all other visits, only blood pressure will be measured.

Physical Examination

The screening physical examination included, at a minimum, the general appearance
of the subject, height, weight, examination of the skin, ears, nose, throat, lungs, heart,
abdomen, extremities, musculoskeletal system, lymphatic system, and nervous system.
During the Treatment Phase and at the EOT Visit, limited symptom-directed physical
examination and weight assessment were required.

Eastern Cooperative Oncology Group (ECOG) PS

When scheduled, ECOG PS assessments as with PRO questionnaires was obtained

prior to any other study procedures planned for the same day.
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SUBJECT COMPLETION/WITHDRAWAL
Completion
A subject will be considered to have completed the study if he has died before the end
of the study or has not been lost to follow-up or withdrawn consent before the end of the
study.
Discontinuation of Apalutamide
If a subject's study drug must be discontinued before disease progression this will not
result in automatic withdrawal of the subject from the study. If the subject has radiographic
progression without clinical progression and alternate therapy is not initiated, treatment may
continue until clinical progression is observed. All attempts should be made to capture
radiographic progression even in subjects who have evidence of clinical progression.
However, a subject's study treatment must be discontinued for:
e C(linical progression defined as:
e Deterioration in ECOG PS grade to grade 3 or higher (related to prostate cancer
progression)
e Need to initiate any of the following because of tumor progression (even in the
absence of radiographic evidence of disease)

e Subsequent anti-cancer therapy for metastatic prostate cancer

o Radiation therapy for metastatic prostate cancer lesion(s) (palliative radiation
to lesions existing at baseline will not be considered clinical progression)

e Surgical interventions for complications due to metastatic prostate cancer
progression.

e Need for chronic opioid analgesics: For subjects entering the study without
receiving opioids, chronic opioid use is defined as administration of opioid
analgesics lasting for >3 weeks for oral or >7 days for non-oral formulations.
For subjects entering the study already receiving opioids, chronic opioid use is
defined as a >30% increase in total daily dose of the opioid analgesics lasting
for >3 weeks for oral or >7 days for non-oral formulations.

e More than 2 dose level reductions for Grade 3 or higher treatment-related AEs (Table
1)

e Secizure of any grade or Grade 4 neurotoxicity
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e Subjects who have had their treatment assignment unblinded for any reason except for
IDMC recommendation to unblind the study
o The investigator believes that for safety reasons (e.g., AE) it is in the best interest of
the subject to discontinue study treatment
All attempts to obtain imaging studies at the time of treatment discontinuation or EOT
Visit should be made to assess for radiographic progression. Study drug was/will be
continued for subjects who have increasing PSA values in the absence of radiographic or
clinical progression. Although serial PSA measurements were performed in this study,
progression or change in PSA values were not used as the lone indicator for disease
progression or treatment discontinuation. If a subject discontinues study drug, but does not
withdraw consent for follow-up, scheduled assessments should continue according to the

Follow-up Phase in the Time and Events Schedule.

STATISTICAL METHODS

Overview

The clinical trial exemplified herein was designed to enroll =1,000 patients.
Radiographic progression-free survival was tested first. If it was statistically significant, its
alpha was recycled to overall survival based on the fallback method. An overall 5% type 1
error was planned. 368 imaging progression-free survival events were required to provide at
least 85% power to detect a hazard ratio of 0.67 with two-tailed significance level 0.005. For
final overall survival analysis, 410 deaths were required to provide ~80% power to detect a
hazard ratio of 0.75 with a two-tailed significance level of 0.045. Overall survival analysis
incorporated group sequential design with an alpha spending function that was calculated as
Wang-Tsiatis power boundaries of shape parameter 0.2. Two interim analyses were planned
for overall survival. It was estimated that first interim analysis would include ~50% of total
required events for overall survival at the time of primary analysis for radiographic
progression-free survival. Alpha level for interim analysis for overall survival was 0.009,
assuming overall two-tailed significance level 0.045. Subgroup analyses were prespecified to
assess consistency of treatment effect. If dual primary end points were statistically
significant, evaluation of secondary end points was to be performed in the following
hierarchical order, each with overall two-sided significance level of 0=0.05: 1) time to

cytotoxic chemotherapy, 2) time to pain progression, 3) time to chronic opioid use, 4) time to
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skeletal-related event. Demographic and baseline characteristics were summarized using
descriptive statistics. Primary statistical method of comparison for time-to-event end points
was stratified log-rank test, according to stratification factors. Kaplan-Meier product limit
method and Cox proportional hazards model were used to estimate time-to-event variables
and determine hazard ratios and associated confidence intervals.

Analysis Populations

The primary analysis population uses the intent-to-treat (ITT) population, which
includes all randomized subjects. The I'TT population was used for the analysis of subject
disposition and efficacy. The safety population includes all subjects who received at least 1
dose of study drug as treated.

Sample Size Determination

An overall type I error of 5% is planned for this study. This study utilizes the co-
primary endpoints of rPFS and OS with a 0.005 level of significance allocated for the rPFS
endpoint and 0.045 is allocated for OS. The study is considered a success if at least one of the
co-primary endpoints is statistically significant.

The fallback method was used to recycle the alpha level for radiographic progression-
free survival to overall survival if radiographic progression-free survival was statistically
significant. It was estimated that ~50% (205) of total required events for overall survival
analysis would have been observed at primary analysis for radiographic progression-free
survival. The alpha level for the interim analysis for overall survival was 0.009, assuming
overall two-tailed significance level of 0.045. Additional subgroup analysis of patients with
low- or high-volume disease at overall survival analysis was allowed without assigned alpha
spending. If the dual primary end points overall survival and radiographic progression-free
survival were statistically significant, evaluation of secondary end points was to be performed
in the following hierarchical order, each at an overall two-sided significance level of 0=0.03:
1) time to initiation of cytotoxic chemotherapy, 2) time to pain progression, 3) time to
chronic opioid use, 4) time to skeletal-related event. Demographic and baseline
characteristics were summarized using descriptive statistics. Kaplan-Meier product limit
method and Cox proportional hazards model were used to estimate time-to-event variables
and determine hazard ratios and associated confidence intervals. For radiographic
progression-free analyses, patients without evidence of radiographic progression or death or

those who withdrew from study or received a new subsequent anticancer therapy without
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documented disease progression were censored on the date of last tumor assessment, and
patients without postbaseline tumor assessment were censored on date of randomization

It is estimated that approximately 368 rPFS events would be required to provide at
least 85% power in detecting a hazard ratio (HR) of 0.67 (median rPFS of 20 months for the
control group [ADT] versus 30 months for the treatment group of apalutamide plus ADT) ata
2-tailed significance level of 0.005. The study will also provide sufficient power
(approximately 80%) to detect a HR of 0.75 in the co primary endpoint of OS based on an
assumed median OS of 44 months for the control group (ADT). Approximately 410 death
events will be required to detect the assumed HR at a 2-tailed significance level of 0.045 with
an enrollment duration of approximately 30 months (approximately 1,000 subjects). The total
study duration will be approximately 54 months to obtain 410 deaths.

Efficacy Analysis

Kaplan Meier product limit method and Cox proportional hazards model will be used
to estimate the time-to-event variables and to obtain the HR along with the associated
confidence intervals.

Interim Analysis

For the co-primary OS endpoint, 2 interim analyses are planned for this study after
observing approximately 60% (~246 events) and approximately 75% (~308 events) of the
total number of required (410) events. The timing of the first interim analysis of OS may
occur at the same time as the primary analysis of rPFS. However, this analysis may be
performed at a different time if the number of death events needed for a valid interim analysis
of OS would require an extended delay in the analysis of the rPFS endpoint. No interim
analysis is planned for the rPFS endpoint.

Population PK and PD Analysis

Population PK analysis of plasma concentration-time data of apalutamide will be
performed using nonlinear mixed-effects modeling. If sufficient data are available, the
relationship of exposure to apalutamide and active metabolite (JNJ-56142060) to measures of
efficacy and AEs may also be analyzed.

Leuprolide PK Analysis

Descriptive statistics of leuprolide PK data will be summarized by treatment groups
(with apalutamide or placebo) and dose of leuprolide acctate. Statistical analysis to compare

leuprolide concentrations when administered alone or in combination with apalutamide will
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be performed. The percentage of subjects with testosterone levels <50 ng/dL will be
summarized descriptively by treatment groups.

Biomarker Analysis

The associations of the biomarkers with clinical response or time-to-event endpoints
may be assessed using appropriate statistical methods (such as analysis of variance
[ANOVA], categorical, or survival models), depending on the endpoint.

Safety Analysis

The safety parameters to be evaluated are the incidence and intensity of treatment-
emergent AEs, clinically significant changes in the subject’s physical examination findings,
vital signs measurements, and clinical laboratory results. Exposure to study drug and reasons

for discontinuation of study treatment will be tabulated.

RESULTS

Overview

Five-hundred and twenty-five (525) patients were randomized to apalutamide plus ADT
and 527 to placebo plus ADT. Median age was 68 years; 8% had prior treatment for localized disease;
11% had prior docetaxel; 63% had high- and 37% had low-volume disease. At the first interim
analysis, with a median of 22.7 months’ follow-up, apalutamide significantly improved radiographic
progression-free survival (hazard ratio [HR], 0.48; 95% confidence interval [CI], 0.39 to 0.60;
P<0.0001), with a 52% reduction in risk of radiographic progression or death. Overall survival also
improved with apalutamide, with 33% reduction in risk of death (HR, 0.67; 95% CI, 0.51 to 0.89;
P=0.0053). Rates of grade 3/4 adverse events were not different between apalutamide and placebo
groups. The independent data-monitoring committee recommended unblinding to allow patients
receiving placebo to cross over to apalutamide. The addition of apalutamide to ADT significantly
improved overall survival and radiographic progression-free survival for patients with metastatic
castration-sensitive prostate cancer and had a side effect profile not different from the placebo plus
ADT group.

Patients

Five-hundred and twenty-five (525) patients were randomized to apalutamide and 527
to placebo (FIG. 1). At cutoff for the first prespecified interim analysis and after 83 and 117
deaths in the apalutamide and placebo groups, respectively, median follow-up time was 22.7
months. Median number of cycles received was 23 for apalutamide and 19 for placebo

(range, 1 to 37 in each group). Median treatment duration was 20.5 months for apalutamide
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and 18.3 months for placebo. 66% and 46% of patients in the apalutamide and placebo
groups, respectively, remained on treatment clinical cutoff. A total of 45 patients across
groups withdrew consent for study treatment. These patients were followed for survival and
secondary end points, so their data were not missing. A total of 39 patients were either lost to
follow-up or withdrew from further data collection; this information is not otherwise captured
in FIG. 1.

Demographics and baseline discase characteristics were well balanced (Table 2).
Patients had de novo metastatic castration-sensitive prostate cancer or relapsed metastatic
disease after initial diagnosis of localized disease; most had de novo metastatic disease. Prior

therapies for prostate cancer are listed in Table 3.

Table 2: Demographics and Baseline Disease Characteristics

Apalutamide Placebo
(n=525) (n=527)
Age, median — yr (range) 69 (45-94) 68 (43-90)
Age (yr) —no. (%)
<65 149 (28.4) 182 (34.5)
65 to 69 136 (25.9) 108 (20.5)
70 to 74 107 (20.4) 124 (23.5)
>75 133 (25.3) 113 (21.4)
Race — no. (%)
White 354 (67.4) 365 (69.3)
Asian 119 (22.7) 110 (20.9)
Black or African American 10 (1.9) 9(1.7)
American Indian or Alaska native 6(1.1) 13 (2.5)
Not reported 11 (2.1) 8 (1.5)
Other 24 (4.6) 22 (4.2)
Multiple 1(0.2) 0
ECOG PS score — no. (%) n=525 n=527
0 328 (62.5) 348 (66.0)
1 197 (37.5) 178 (33.8)
2 0 1(0.2)
Gleason score at initial diagnosis — n=525 n=527
no. (%) 41 (7.8) 39(74)
<7 133 (25.3) 130 (24.7)
7 351 (66.9) 358 (67.9)
>7
Tumor, lymph node, metastatic stage n=525 n=527
at initial diagnosis — no. (%)
TO 1(0.2) 0
Tl 41 (7.8) 27(5.1)
T2 146 (27.8) 110 (20.9)
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T3 210 (40.0) 225 (42.7)
T4 76 (14.5) 105 (19.9)
TX 51097 60 (11.4)
NO 212 (40.4) 216 (41.0)
N1 199 (37.9) 184 (34.9)
NX 114 (21.7) 127 (24.1)
MO 85(16.2) 59 (11.2)
Ml 411 (78.3) 441 (83.7)
MX 29 (5.5) 27(5.1)

Disease volume — no. (%)
Low 200 (38.1) 192 (36.4)
High 325 (61.9) 335 (63.6)
Extent of disease at study entry — no.
(%) 525 (100.0) 527 (100.0)
Bone 289 (55.0) 269 (51.0)
Bone only 199 (37.9) 219 (41.6)
Lymph node 56 (10.7) 72 (13.7)
Visceral and bone 47 (9.0) 64 (12.1)
Lung 12 (2.3) 13(2.5)
Liver 22 (4.2) 27(5.1)

Soft tissue and bone

Median time from initial diagnosis to
randomization (range) — mo

4.1(0.5-222.9)

4.0 (0.7-341.4)

Prior docetaxel — no. (%)

Yes* 58 (11.0) 55(104)
No 467 (89.0) 472 (89.6)
Median no. of cycles of docetaxel 6 6
among patients with prior docetaxel
Prior therapy for localized prostate
cancer — no. (%)
Prostatectomy or radiotherapy 94 (17.9) 79 (15.0)
Prostatectomy only 26 (5.0) 27 (5.1)
Radiotherapy only 47 (9.0) 39(7.4)
Both prostatectomy & radiotherapy 21 (4.0) 13 (2.5)

Median PSA (range) — pg/L

5.97 (0-2682)

4.02 (0-2229)

Median LDH (range) — U/L

178 (88—1248)

179 (85-1514)

Median alkaline phosphatase (range)
- U/L

98 (26-5193)

94 (32-3892)

Mean baseline BPI-SF pain scoret —

no. (%) 198 (37.7) 200 (38.0)
0 (no pain) 195 (37.1) 207 (39.3)
1 to 3 (mild pain) 98 (18.7) 95 (18.0)
4 to 7 (moderate pain) 12 (2.3) 11 (2.1)
8 to 10 (severe pain)

Median baseline FACT-P total score} 113 113

- 69 -



WO 2020/157699 PCT/1IB2020/050752

ECOG PS, Eastern Cooperative Oncology Group performance status; FACT-P, Functional
Assessment of Cancer Therapy-Prostate; PSA, prostate-specific antigen.

* 27 patients (46.6%) in the apalutamide group and 22 patients (40.0%) in the placebo group
were N1 at diagnosis.

T Scores range 0 to 10, with lower scores representing lower levels of pain intensity; a change
of 2 was the minimally important difference.!

+Scores range from 0 to 156, with higher scores indicating more favorable health-related
quality of life. A 6-to 10-point change in FACT-P total score is the minimal important
difference.

Prior therapies for prostate cancer are listed in Table 3.

Table 3: Prior Prostate Cancer Therapy

Apalutamide Placebo
(n=525) (n=527)
Prostatectomy or radiotherapy — no. (%) 94 (17.9) 79 (15.0)
Prostatectomy only 26 (5.0) 27 (5.1)
Radiotherapy only 47 (9.0) 39(7.4)
Both prostatectomy and radiotherapy 21 (4.0) 13 (2.5)
Hormonal therapy — no. (%) 525 (100) 527 (100)
First-generation antiandrogen 352 (67.0) 361 (68.5)
Gonadotropin-releasing hormone agonist 462 (88.2) 455 (86.3)
Gonadotropin-releasing hormone 56 (10.7) 53 (10.1)
antagonist
Bilateral orchiectomy 33(6.3) 40 (7.6)
Docetaxel — no. (%) 58 (11.0) 55(10.4)
Vandetanib — no. (%) 1(0.2) 0

Dual Primary End Points

Radiographic Progression-free Survival and Overall Survival

365 radiographic progression events were observed (134 apalutamide, 231 placebo).
The 24-month event-free rates were 68% in the apalutamide group and 48% in the placebo
group. Treatment with apalutamide significantly improved radiographic progression-free

survival (HR, 0.48; 95% CI, 0.39 to 0.60; P<0.0001), with 52% reduction in risk of
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radiographic progression or death (FIG. 2A). At this final analysis for radiographic
progression-free survival, the median was not reached for apalutamide and 22.1 months for
placebo. Apalutamide effect on radiographic progression-free survival was consistently
favorable across subgroups analyzed (FIG. 2B) , including in prior docetaxel use and disease
volume. Independent central review further confirmed investigator assessment of
radiographic progression (concordance rate, 85%).

Treatment with apalutamide significantly improved overall survival (24-month event-
free rates were 82% and 74% in the apalutamide and placebo groups, respectively; hazard
ratio [HR], 0.67; 95% confidence interval [CI], 0.51 to 0.89; P=0.0053), with 33% reduction
in risk of death (FIG. 3A). The treatment effect on overall survival consistently favored
apalutamide over placebo, with no difference in the apalutamide effect based on disease
volume (FIG. 3B).

Secondary End Points

Time to cytotoxic chemotherapy was significantly improved with apalutamide
compared with placebo (Table 4, FIG. 4). Based on the preplanned hierarchical testing
sequence, time to pain progression was tested and, because it did not reach statistical

significance, no formal testing for further secondary end points was conducted.
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Table 4. Prespecified Secondary and Exploratory Efficacy End Points.
Apalutami  Placebo Hazard P Value,
de (n=527) Ratio Stratifie
(n=525) (95% CI) d Log-
rank
End Point Test
Secondary end points
Median time to cytotoxic chemotherapy — mo NE NE 0.39 <0.0001
(0.27-0.56)
Median time to pain progression® — mo NE NE 0.83 0.1173%
(0.65-1.05)
Median time to chronic opioid use — mo NE NE 0.77 -
(0.54-1.11)
Median time to skeletal-related events} — mo NE NE 0.80 -
(0.56-1.15)
Other clinically relevant end points
Median time to symptomatic progression — NE NE 1.20
mo (0.71-2.02)
Median time to PSA progression — mo NE 12.91 0.26
(0.21-0.32)
Median second progression-free survival — NE NE 0.66
mo (0.50-0.87)

NE, not estimable.
* Pain progression was reported by patients using the BPI-SF worst pain (item 3). Scores
range 0 to 10, with lower scores representing lower levels of pain intensity; a change of 2 was
the minimally important difference.
+ Secondary end points were tested in a preplanned hierarchical sequence. When time to pain
progression was determined not to be significantly improved with apalutamide, further
secondary end points were not formally tested.
1 Skeletal-related events were defined as the occurrence of symptomatic pathological
fracture, spinal cord compression, radiation to bone, or surgery to bone.

Other Clinically Relevant End Points

Median time to PSA progression was more favorable following apalutamide
compared with placebo (FIG. 5, Table 4), and PSA reached undetectable levels (PSA <0.2 ng
per ml) in 68% and 29% of patients in the apalutamide and placebo groups, respectively. 87
and 190 patients in the apalutamide and placebo groups, respectively, received subsequent
treatment for prostate cancer (first therapies described in Table 5). Median second
progression-free survival was improved with apalutamide compared with placebo (Table 4;

FIG. 6). There were few events and no difference between groups in time to symptomatic
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local progression (Table 4). Analysis of change in FACT-P from baseline using a mixed-

effect repeated measures model demonstrated maintained health-related quality of life and no

between-group difference (FIG. 7).

Table 5: First Subsequent Systemic Prostate Cancer Therapy

Apalutamide Placebo
(n=525) (n=527)
Patients who discontinued treatment for any 170 (%) 271 (%)
reason* and remained alive (denominator for
first subsequent therapy calculations below)—
no.
Patients who discontinued because of 99 (18.9) 227 (43.1)
disease
progression — no. (%)
Patients with adverse events as the primary 39(7.4) 17 (3.2)
reason for discontinuation — no. (%)
Patients with adverse events leading to 42 (8.0) 28 (5.3)
discontinuation — no. (%)
Patients with life-prolonging subsequent 87 (63) 190 (78)

therapy for prostate cancert — no. (%)

Patients receiving subsequent systemic
prostate cancer therapy at data cutoff} — no.
(%)

87 (51.2%)

190 (70.1%)

First subsequent therapy

Hormonal therapy — no. (%) 44 (25.9) 98 (36.2)
Abiraterone acetate plus prednisone 21 (12.4) 45 (16.6)
Bicalutamide 16 (9.4) 31(11.4)
Enzalutamide 3(1.3) 17 (6.3)
Other} 424 5(1.8)

Chemotherapy — no. (%) 35 (20.6) 73 (26.9)
Docetaxel 29 (17.1) 67 (24.7)
Cabazitaxel 1(0.6) 2(0.7)
Other§ 529 4(1.5)

Other therapy — no. (%) 84.7) 19 (7.0)
Radium-223 2(1.2) 4 (1.5)
Sipuleucel-T 2(1.2) 5(1.8)
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Other** 4(2.4) 10 (3.7)

* Possible reasons for discontinuation were disease progression, adverse event,
withdrawal by patient, death, physician decision, and protocol violation.

tIncluded docetaxel, abiraterone acetate plus prednisone, enzalutamide, cabazitaxel,
radium-223, and sipuleucel-T.

1 Some patients were unblinded after discontinuation and prior to first subsequent
therapy to allow enrollment in a subsequent clinical trial.

§$ Included diethylstilbestrol, flutamide, and cyproterone.

**Included etoposide, paclitaxel, estramustine, carboplatin, and cisplatin.

*** Included zoledronic acid, clodronate, prednisolone, and prednisone.

Safety

Table 6 presents the most common treatment-emergent adverse events. Frequencies of
grade 3 and 4 events (42.2% in the apalutamide group; 40.8% in the placebo group) and of
serious adverse events (19.8% in the apalutamide group; 20.3% in the placebo group) were
not different between groups. Most treatment discontinuations were the result of progressive
disease (99 [19%] apalutamide; 227 [43%)] placebo; Table 5). Adverse events led to
discontinuation in (42 (8.0%) patients in the apalutamide group and 28 (5.3%) in the placebo
group (Table 7). Ten (1.9%) and 16 (3.0%) patients in the apalutamide and placebo groups,
respectively, died as the result of an adverse event (Table 8). Rash of any grade was more
common among patients treated with apalutamide than placebo (27.1% and 8.5%,
respectively; Table 6), and the most common event considered related to apalutamide was
rash of any type (6.3%). Hypothyroidism was reported by 6.5% and 1.1% in each group,
respectively (Table 6); all events were grade 1 or 2. Ischemic heart disease was reported in
4.4% and 1.5% of patients in the apalutamide and placebo groups, respectively; ischemic
events led to death in two patients in each group.

Table 6. Treatment-Emergent Adverse Events.

Adverse Event Apalutamide Placebo
(n=524) (n=527)
Any adverse event 507 (96.8) 509 (96.6)
Grade 3 or 4 adverse event 221 (42.2) 215 (40.8)
Any serious adverse event 104 (19.8) 107 (20.3)
Any adverse event leading to 42 (8.0) 28 (5.3)
treatment discontinuation
Adverse event leading to 10 (1.9) 16 (3.0)
death
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Treatment-Emergent All Grade >3 All Grade >3
Adverse Events Grades Grades
Reported in >10% of
Patients or Grade >3
in >10 Patients in
Either Group
Hot flush 119 0 86 (16.3) 0

22.7)
Fatigue 103 8(1.5) 88 (16.7) 6(1.1)
(19.7)
Hypertension 93 (17.7) 44 (8.4) 82 (15.6) 48 (9.1)
Back pain 91(17.4) 12 (2.3) 102 14 (2.7
(19.4)
Arthralgia 91 (17.4) 2 (0.4) 78 (14.8) 5(0.9)
Pain in extremity 64 (12.2) 3(0.6) 67 (12.7) 5(0.9)
Pruritus 56 (10.7) 1(0.2) 24 (4.6) 1(0.2)
Weight increased 54 (10.3) 6(1.1) 89 (16.9) 10 (1.9)
Anemia 48 (9.2) 9(1.7) 71 (13.5) 17 (3.2)
Constipation 47 (9.0) 0 57 (10.8) 0
Asthenia 37(7.1) 10 (1.9) 44 (8.3) 3(0.6)
Bone pain 34 (6.5) 6(1.1) 53 (10.1) 9(1.7)
Rash generalized 34 (6.5) 14 (2.7) 5(0.9) 2(0.4)
Blood alkaline 16 3.1) 2 (0.4) 28 (5.3) 13 (2.5)
phosphatase increased
Urinary retention 13 (2.5) 0 19 (3.6) 10 (1.9)
Adverse Events of All Grade =3 All Grade =3
Special Interest Grades Grades
Rash* 142 33(6.3) 45 (8.5) 3(0.6)
(27.1)
Fall 39(7.4) 4 (0.8) 37 (7.0) 4 (0.8)
Fracture 33(6.3) 7 (1.3) 24 (4.6) 4 (0.8)
Hypothyroidism3 34 (6.5) 0 6(1.1) 0
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Seizure§ 3(0.6) 1(0.2) 2(0.4) 0

Values are no. (%).

* Rash was a grouped term including rash, butterfly rash, erythematous rash, exfoliative rash,
follicular rash, generalized rash, macular rash, maculo-papular rash, papules, papular rash,
pruritic rash, pustular rash, genital rash, blister, skin exfoliation, exfoliative dermatitis, skin
reaction, systemic lupus erythematosus rash, toxic skin eruption, mouth ulceration, drug
eruption, conjunctivitis, erythema multiforme, stomatitis, and urticaria.

+ Fracture was a grouped term including acetabulum fracture, ankle fracture, clavicle
fracture, femoral neck fracture, femur fracture, fibula fracture, foot fracture, forearm fracture,
fracture, fractured ischium, fracture pain, hand fracture, hip fracture, lower limb fracture,
patella fracture, radius fracture, rib fracture, skull fracture, spinal compression fracture, spinal
fracture, sternal fracture, thoracic vertebral fracture, tibia fracture, traumatic fracture, ulna
fracture, upper limb fracture, and wrist fracture.

I Hypothyroidism was a grouped term including autoimmune thyroiditis, blood thyroid
stimulating hormone increased, and hypothyroidism.

§ Seizure was a grouped term including seizure and tongue biting.

Table 7: Treatment-Emergent Adverse Events Leading to Treatment Discontinuation,
Dose Reduction, and Dose Interruption

Apalutamide Placebo
(n=524) (n=527)
All Grades | Grade All Grade
>3 Grades >3
Discontinuation
Patients with treatment-emergent adverse 42 (8.0) 26(5.0) | 28(5.3) | 22(4.2)
events leading to discontinuation — no.
(%)
Rash* 12 (2.3) 7 (1.3) 1(0.2) 1(0.2)
New cancer neoplasm 7(1.3) 5(1.0) 5(0.9) 3(0.6)
Infections} 1(0.2) 1(0.2) 3(0.6) 0
Fatigue 4 (0.8) 1(0.2) 0 0
Ischemic cardiac events$ 2(0.4) 2(0.4) 2(0.4) 2(0.4)
Seizure 2 (0.4) 1(0.2) 1(0.2) 0
Pulmonary embolism 1(0.2) 1(0.2) 204 1(0.2)
Sudden death 0 0 20.4) 2(0.4)
Cerebrovascular disorder 1(0.2) 1(0.2) 0 0
Parkinson’s disease 1(0.2) 1(0.2) 0 0
Radiculopathy 1(0.2) 1(0.2) 0 0
Cognitive disorder 0 0 1(0.2) 0
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Intracranial hemorrhage 0 0 1(0.2) 1(0.2)
Loss of consciousness 0 0 1(0.2) 1(0.2)
Atrial fibrillation 1(0.2) 1(0.2) 0 0
Cardio-respiratory arrest 1(0.2) 1(0.2) 0 0
Cardiogenic shock 1(0.2) 1(0.2) 0 0
Cardiac failure 0 0 1(0.2) 1(0.2)
Sudden cardiac death 1(0.2) 1(0.2) 0 0
Hypothermia 0 0 1(0.2) 1(0.2)
Anxiety 1(0.2) 0 0 0
Euphoric mood 1(0.2) 0 0 0
Suicide 0 0 1(0.2) 1(0.2)
Large intestinal ulcer perforation 1(0.2) 1(0.2) 0 0
Lip swelling 1(0.2) 0 0 0
Dyspnea 0 0 1(0.2) 0
Pleural effusion 0 0 1(0.2) 1(0.2)
Pulmonary edema 0 0 1(0.2) 1(0.2)
Respiratory failure 0 0 1(0.2) 1(0.2)
Dehydration 1(0.2) 0 0 0
Hot flush 1(0.2) 0 0 0
Subdural hemorrhage 0 0 1(0.2) 1(0.2)
Alanine aminotransferase increased 0 0 1(0.2) 1(0.2)
Dose Reduction

Patients with treatment-emergent adverse 37(7.1) 19 (3.6) 11 (2.1) 1(0.2)

events leading to dose reduction — no. (%)

Rash* 28 (5.3) 11 (2.1) 4 (0.8) 1(0.2)

Aspartate aminotransferase or alanine 0 0 4(0.8) 0

aminotransferase increased

Fatigue 2 (0.4) 2 (0.4) 0 0

Headache 1(0.2) 0 1(0.2) 0

Hypertension 1(0.2) 1(0.2) 1(0.2) 0

Neutropenia 20.4) 204 0 0
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Cognitive disorder 1(0.2) 1(0.2) 0 0
General physical health deterioration 1(0.2) 1(0.2) 0 0
Hot flush 1(0.2) 0 0 0
Asthenia 0 0 1(0.2) 0
Dehydration 1(0.2) 0 0 0
Lethargy 0 0 1(0.2) 0
Pain** 1(0.2) 0 0 0
Performance status decreased 0 0 1(0.2) 0
Vertigo 1(0.2) 1(0.2) 0 0
Weight decreased 1(0.2) 1(0.2) 0 0

Dose Interruption
Patients with treatment-emergent events 104 (19.8) | 68 (13.0) | 63(12.0) | 43 (8.2)
leading to dose interruption — no. (%)
Rash* 44 (8.4) 20 (3.8) 5(0.9) 2(0.4)
Aspartate aminotransferase or alanine 7(1.3) 4(0.8) 12(23) | 7(1.3)
aminotransferase increased
Pain** 9(1.7) 4 (0.8) 7(1.3) 3 (0.6)
Infections? 6 (1.1) 4(0.8) 9(1.7) 3(0.6)
Hypertension 6 (1.1) 6 (1.1) 6 (1.1) 6(1.1)
Fatigue 6(1.1) 1(0.2) 2 (0.4) 1(0.2)
Vomiting 3(0.6) 0 4(0.8) 0
Anemia 2(0.4) 0 3(0.6) 2(0.4)
Asthenia 3(0.6) 3 (0.6) 2 (0.4) 1(0.2)
Decreased appetite 2(0.4) 1(0.2) 3(0.6) 1(0.2)
New cancer neoplasm 3(0.6) 1(0.2) 1(0.2) 1(0.2)
Diarrhea 1(0.2) 0 3(0.6) 0
Chronic obstructive pulmonary disease 2(0.4) 2(0.4) 2(0.4) 2(0.4)
Pyrexia 3 (0.6) 0 1(0.2) 0
Urinary retention 204 204 204 2(04)
Arthralgia 2(0.4) 0 1(0.2) 0
Insomnia 3(0.6) 0 0 0
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Acute kidney injury 1(0.2) 1(0.2) 1(0.2) 1(0.2)
Anxiety 2(04) 0 0 0
Cerebrovascular accident 1(0.2) 1(0.2) 1(0.2) 0
Dizziness 1(0.2) 0 1(0.2) 0
Dyspnea 1(0.2) 0 1(0.2) 1(0.2)
Fall 1(0.2) 1(0.2) 1(0.2) 1(0.2)
Headache 1(0.2) 0 1(0.2) 1(0.2)
Hematuria 2(0.4) 204 0 0
Hot flush 1(0.2) 0 1(0.2) 0
Hypersensitivity 1(0.2) 0 1(0.2) 0
Hypertriglyceridemia 2(0.4) 20.4) 0 0
Hyponatremia 1(0.2) 1(0.2) 1(0.2) 1(0.2)
Muscular weakness 1(0.2) 0 1(0.2) 1(0.2)
Nausca 1(0.2) 0 1(0.2) 0
Neutropenia 20.4) 204 0 0
Spinal cord compression 1(0.2) 1(0.2) 1(0.2) 1(0.2)
Acute respiratory failure 1(0.2) 1(0.2) 0 0
Allergy to chemicals 1(0.2) 1(0.2) 0 0
Angina unstable 0 0 1(0.2) 1(0.2)
Atrial fibrillation 1(0.2) 1(0.2) 0 0
Bile duct obstruction 0 0 1(0.2) 1(0.2)
Blood alkaline phosphatase increased 1(0.2) 1(0.2) 0 0
Cardiac amyloidosis 0 0 1(0.2) 1(0.2)
Cardiac disorder 0 0 1(0.2) 1(0.2)
Cardiac failure 0 0 1(0.2) 0
Cardiac failure congestive 1(0.2) 1(0.2) 0 0
Cheilitis 1(0.2) 0 0 0
Chronic hepatitis 1(0.2) 0 0 0
Cognitive disorder 1(0.2) 1(0.2) 0 0
Confusional state 1(0.2) 1(0.2) 0 0
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Constipation 1(0.2) 0 0 0
Dehydration 0 0 1(0.2) 0
Depression 1(0.2) 0 0 0
Diabetes mellitus 1(0.2) 1(0.2) 0 0
Diplegia 0 0 1(0.2) 1(0.2)
Dysuria 1(0.2) 1(0.2) 0 0
Edema 1(0.2) 0 0 0
Eyelid edema 1(0.2) 0 0 0
Facial edema 1(0.2) 0 0 0
Febrile neutropenia 1(0.2) 1(0.2) 0 0
Gamma-glutamyltransferase increased 1(0.2) 1(0.2) 0 0
Gastric ulcer perforation 1(0.2) 1(0.2) 0 0
Gastritis 0 0 1(0.2) 1(0.2)
General physical health deterioration 1(0.2) 1(0.2) 0 0
Hallucination 1(0.2) 0 0 0
Hematoma 1(0.2) 1(0.2) 0 0
Hemorrhagic erosive gastritis 1(0.2) 1(0.2) 0 0
Hemorrhage intracranial 1(0.2) 1(0.2) 0 0
Hepatic cirrhosis 1(0.2) 0 0 0
Hepatic failure 0 0 1(0.2) 1(0.2)
Hip fracture 1(0.2) 1(0.2) 0 0
Hypokalemia 1(0.2) 1(0.2) 0 0
Hydronephrosis 0 0 1(0.2) 1(0.2)
Hyperbilirubinemia 1(0.2) 1(0.2) 0 0
Influenza-like illness 1(0.2) 0 0 0
Large intestinal ulcer perforation 1(0.2) 1(0.2) 0 0
Mental status changes 1(0.2) 0 0 0
Musculoskeletal stiffness 0 0 1(0.2) 0
Ischemic cardiac events$ 1(0.2) 1(0.2) 0 0
Osteoarthritis 0 0 1(0.2) 1(0.2)
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Osteoporosis 1(0.2) 0 0 0
Pathological fracture 0 0 1(0.2) 1(0.2)
Peripheral edema 1(0.2) 0 0 0
Peripheral swelling 0 0 1(0.2) 1(0.2)
Proctalgia 1(0.2) 0 0 0
Renal injury 0 0 1(0.2) 0
Rheumatoid arthritis 1(0.2) 1(0.2) 0 0
Seizure 1(0.2) 0 0 0
Stomatitis 1(0.2) 0 0 0
Subarachnoid hematoma 1(0.2) 1(0.2) 0 0
Subarachnoid hemorrhage 1(0.2) 0 0 0
Subdural hemorrhage 0 0 1(0.2) 1(0.2)
Syncope 1(0.2) 1(0.2) 0 0
Thrombocytopenia 1(0.2) 0 0 0
Tongue ulceration 1(0.2) 0 0 0
Urinary incontinence 1(0.2) 0 0 0
Urinary tract obstruction 1(0.2) 1(0.2) 0 0
Urethral stenosis 0 0 1(0.2) 0
Vertigo 1(0.2) 1(0.2) 0 0
Weight increased 0 0 1(0.2) 0

* Rash was a grouped term including eczema, eczema nummular, exfoliative rash,
generalized rash, rash, dermatitis, dermatitis exfoliative, psoriasis, hyperhidrosis, maculo-
papular rash, macular rash, drug eruption, erythema multiforme, lichenoid keratosis,
pruritus, pruritic rash, skin exfoliation, skin lesion, skin reaction, and toxic skin eruption.
+ New cancer neoplasms (benign, malignant, and unspecified [including cysts and polyps])
was a grouped term including malignant lung neoplasms, colon adenoma, colon neoplasms,
leiomyosarcoma, oropharyngeal cancer, papilloma, rectal adenocarcinoma, small-cell
carcinoma, gastric adenocarcinoma, colon adenocarcinoma, bladder cancer, and non—small-
cell lung cancer.

1 Infections was a grouped term including urinary tract infection, Klebsiella infection,
sepsis, urosepsis, fungal infection, localized infection, lung infection, pneumonia, fungal
respiratory tract infection, acarodermatitis, cellulitis, bacterial bronchitis, influenza,
necrotizing fasciitis, and viral upper respiratory tract infection.

§ Ischemic cardiac events was a grouped term including myocardial infarction, acute
myocardial infarction, acute coronary syndrome.
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chest pain.

** Pain was a grouped term including pain in extremity, back pain, bone pain, upper
abdominal pain, lower abdominal pain, musculoskeletal pain, neck pain, and noncardiac

Table 8: Investigator Reported Cause of Death on Study in the Safety Population

Apalutamide Placebo
(n=524) (n=527)
All deaths within 30 days of last dose — no. 18 (3.4) 23 (4.4)
(%)
Death due to prostate cancer 8(1.5) 7(1.3)
Death due to adverse event 10 (1.9) 16 (3.0)
Adverse events leading to death — no. (%)
Respiratory failure 1(0.2) 2(0.4)
Acute kidney injury 204 0
Acute myocardial infarction 1(0.2) 1(0.2)
Sudden death 0 204
Acute coronary syndrome 0 1(0.2)
Cardiac failure 0 1(0.2)
Cardio-respiratory arrest 1(0.2) 0
Cardiogenic shock 1(0.2) 0
Cerebrovascular accident 1(0.2) 0
Death 0 1(0.2)
Hypothermia 0 1(0.2)
Intracranial hemorrhage 0 1(0.2)
Large intestinal ulcer perforation 1(0.2) 0
Myocardial infarction 1(0.2) 0
Pulmonary embolism 0 1(0.2)
Sepsis 0 1(0.2)
Subdural hemorrhage 0 1(0.2)
Sudden cardiac death 1(0.2) 0
Suicide 0 1(0.2)
Urosepsis 0 1(0.2)
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Vascular rupture 0 1(0.2)

A post-hoc analysis accounting for the competing risk of death was performed based
on the Fine and Gray model (Table 9). Fine JP, Gray RJ. J Am Star Assoc 1999,94:496-509.
The estimates of a subdistribution hazard ratio of the apalutamide group relative to the
placebo group, along with the respective 95% confidence limits and the P values from the
Wald Chi-Square test, are presented. The results of this post-hoc analysis supported and

confirmed the preplanned analysis results.

Table 9: Estimates of Subdistribution Hazard Ratio of the Apalutamide Group
Relative to the Placebo Group

Hazard 95% Confidence Limits of

P Value Ratio the Hazard Ratio
Time to cytotoxic <0.0001 0.408 0.286 0.581
chemotherapy
Time to pain progression 0.1540 0.843 0.667 1.066
Time to chronic opioid use 0.2004 0.789 0.549 1.134
Time to skeletal-related 0.2759 0.818 0.570 1.174
event

Rash Management

Skin rash associated with apalutamide was commonly described as generalized or
maculo-papular. Treatment-emergent skin rash was reported by 27.1% of patients in the
apalutamide group versus 8.5% in the placebo group. Grade 3 rashes were reported with
apalutamide (6.3%) and placebo (0.6%) treatment. No Stevens-Johnson syndrome or toxic
epidermal necrolysis was reported. Skin rash led to treatment discontinuation, dose reduction,
and dose interruption in 12 (2.3%), 28 (5.3%), and 44 (8.4%), patients, respectively, in the
apalutamide group, and 1 (0.2%), 4 (0.8%), and 5 (0.9%), patients, respectively, in the
placebo group. Grade >3 rash led to discontinuation in 7 (1.3%) and 1 (0.2%) patients in the
apalutamide and placebo groups, respectively (Table 7). For patients who had a skin rash,
treatment included topical corticosteroids, oral antihistamines, systemic corticosteroids, drug
interruption, and dose reduction. Median time to onset of rash was 81 days in the apalutamide

group and 141 days in the placebo group.
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Discussion

In this phase 3 study in men with metastatic castration-sensitive prostate cancer
(mCSPC), apalutamide plus ADT significantly improved overall survival and radiographic
progression-free survival compared with placebo plus ADT. The reduced risk of death was
not different based on disease volume, and benefits in radiographic progression-free survival
were consistently observed across all subgroups analyzed, including patients with prior
docetaxel exposure. Longer survival with apalutamide was observed even though a higher
proportion of patients in the placebo group who discontinued treatment received life-
prolonging subsequent therapy for prostate cancer (64 of 170 patients [38%] and 165 of 271
patients [61%] in the apalutamide and placebo groups, respectively; Table 5). Based on
results from this first planned interim analysis, the independent data -monitoring committee
recommended unblinding to allow crossover of patients receiving placebo to receive
apalutamide.

Secondary and exploratory end points also favored apalutamide treatment, including time
to cytotoxic chemotherapy and time to second progression-free survival. Apalutamide plus
ADT also resulted in a greater proportion of patients achieving undetectable PSA levels and a
delay in time to PSA progression compared with placebo plus ADT. In this exemplified
study, initial therapy with apalutamide in patients with metastatic castration-sensitive prostate
cancer led to improved clinical outcomes.

The intent of the trial was to enroll a broad group of patients with metastatic
castration-sensitive prostate cancer, resulting in the limitation that certain patient subgroups
were relatively small. For example, although all patients acknowledged the survival benefit of
docetaxel during informed consent, only 11% received prior docetaxel before study
enrollment. This likely reflects perceived patient fitness for docetaxel and differences in
patient choice or care approaches. However, the consistency of clinical benefit of
apalutamide across all subgroups is reassuring.

Rates of high-grade and serious adverse events were not different in the apalutamide
and placebo groups; rates of discontinuation due to adverse events were low in both groups.
Adverse events were generally consistent with the known apalutamide safety profile. Rash
related to treatment with apalutamide was common and typically managed with

antihistamines and topical glucocorticoids, dose interruption, and dose reduction.
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Hypothyroidism was mild to moderate, monitored by thyroid-stimulating hormone, and
managed with levothyroxine. Health-related quality of life was also preserved, with no
difference between groups, supporting tolerability of apalutamide plus ADT.

In conclusion, in the exemplified study in patients with metastatic castration-sensitive
prostate cancer, including those with high- and low-volume disease, prior docetaxel, prior
treatment for localized disease, and patients with previously diagnosed or de novo disease,
addition of apalutamide to ADT significantly improved overall survival and delayed disease
progression, with a safety profile not notably different from placebo plus ADT, and preserved
health-related quality of life.

FORMULATION OF APALUTAMIDE

The apalutamide tablet supplied for this study contains 60-mg of apalutamide. It was
manufactured and provided under the responsibility of the sponsor.

Placebo was provided as a tablet formulation and will be matched in size, color, and
shape in order to maintain the study blind.

Packaging

Apalutamide 60-mg tablets were packaged in 120-count, 160 cc high-density
polyethylene (HDPE) bottles with child-resistant closures.

Example 2: Final FDA Approved Drug Product Label

The FDA approved the following drug product label on September 17, 2019 for
ERLEADA™ (apalutamide), which will be the reference listed drug for apalutamide.
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FULL PRESCRIBING INFORMATION
1 INDICATIONS AND USAGE

ERLEADIA 15 wrdteated for the weatment of patients with

s hdetastativ castration-sensive provtate cancey {(IntUSPC}
* Non-metastatic castration-resistant prostate cancer QuntURPC

2 DOSAGE AND ADMINISTRATION
24 Recommended Dosage

The reconuncnded dose of ERLEADIA ix 240 mg {four 60 myg tablets) administered crallv once
daily. Swallow the wablets whole, ERIEATIA can be taken with or withow food.

Patients \homi also receive & gonadotropiu-releasing honnone (GuRH} anslog concumrently o
shondd have had s bilaters! ore

2.2 Dose Modification

If @ patie:ﬂ ewp«:hmcvx B greater t} i u; 3 o u.ih' o BH imdﬂi‘:ﬁ\fe Ridﬁ effcct

3 DOSAGE FORMS AND STRENGTHS

Tablets {60 mey shightly vellowich to grevish green oblong fils-conted tablets, debossed with
AR &0 o one side.

4 CONTRAINDICATIONS

Mone.

& WARNINGS AND PRECAUTIONS
5.4 Ischemic Cardiovascular Events

Ischemic cardiovascular events, imcluding events leadiny to death, coomred in patients recerving
ERLEADA. Monttor for sions and sympioms of schenie heart disense. Opthimze management
of cardiovascular risk feetors, such as hypertension, dinbetes, or dislipidemia. Consider
discontinuation of ERLEADA for Grade 3 and 1 events,

I a randardzed soxdy {SPARTAN) of patents with sipCEPU, fschemic cardiovasenlay events
ocawred in 4% of patients reated with ERLEADIA and 3% of patients treated with placebo. In a
sandomired study (TETAN) in patients with mCSPC. ischamic cardiovaseular events occurred i
4% of patiends freated with ERLEADA and 2% of patients treated with placebo. Across the
SPAR and TITAN surdies, § pattends {3 53%) treatad with ERLEADA and 2 patients {3 2%}
weated with placebe died from an ischemic cardicvascnlar event. Patlents with current evidence

et
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of unstable anging, wyecardial infarcton. o congestive heart Hailure within six months of
randomization werg exclided fom the SPARTAN and TITAN studies.

52  Fractures

Fractures ocowmred o patients recetving ERLEATIA. Evaluate patients for Sachure risk. Montior
and manage patients af cisk for factures scennding jo eciablished dreatment guidelines sud
onsder use ef bone-tageied agants,

L]

It a vandonuized study {(SPARTAN) of patients with non-melastatic castration-resistant prosiats
cancer, frachiss scenmred in 12% of patients frested with ERLEADA smd i T% of patients
treated with placebo. Grade 3-4 fractures cootgrad By 3% of patients regted with FRLEADA and
m 1% of patients ti eated with placebo. The median thne to wiset of frachwe was 314 daws {tange:
20 to 953 days)y for potlents freated with ERLEADA. Rontne bone dénstty assésamend and
freatuent of o sis with bone-targeted agents were not performed 1 the F;&Rf AN study,

{ TITAN} of patients with mefastatic castrahon-densi m' pm,sta?e RO,

In a vandomized sindy
i 1 2% of patients “tseated with ERLEADA asd in 6% ui patients treated with

frachges oncurre

wiacebn. Grade 3-4 Sactures were simibar in both anms ar 2%, The median tme 1o s et of
fracture was 36 d:-.} {ia:um;‘ 2 to 111 davey for patients treated with ERLEADA Routine boge
density assessanent and treatmeont of ostooporosis with bone-targeted szents were not performed

withe TITAN study,
5.3 Falis

31 oucwred iy patients ze».eu g EREEATIA with micreased frequeéncy o the elderly [See The
- Speriftc Pomdations 8 valuate patients for fall ok

v

aw

In & randomized sindy (SPARTAM). flls occmred in 16% of pattemts treated with ERLEADA
compared o 9% of patients teared with placebo. Falle were not associated with Joss of
COBSCIOMISHERS OF SR,

4]

4 Seizure

Seinwe ocoumed m pafients receiving ERLEADA L Formavenly discomthmoe ERLEADSA i
patiens 1,\}1 develop 8 seizme dmmg treatment. Tt i unknown whether anti-eptieptic
madications will prevent se eizwes with ERLEADA Advise patients of the sk of developing &
seimpe while receiving ERLEADA and of engaging in any activity where sudden loss of
conscionsiess could cause hamm o thenselves or others

I two randonuzsd sindies (SPARTAN and TITAN), five patients (0.4%) treated with
ERLEADA and one patient weated with placebo (0.1%6) experienced o seizure, Seinwe oconrrad
from 159 fo 850 wi}_ after intiaion of ERLEADIA. Patlents with & histary of seizure,
predisposmz faclors for seizure, of teceiving drags knovm o decrease the seizure threshold or o
indoce seizire were excluded. There 1s no clindeal expenicnce in re-adnnmstering ERIFADA o

E}B,He}’ii.‘f\ who \EX@CIISIE‘I@(I a seizme,

.,.
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55 Embryo-Fetal Toxicity

The safery and efficacy of ERLEADIA 21' = not been established in femwles. Based on iz
mechanisn of action, ERLEADA canc feral imm 'm.d loss of pregnancy when adininistered
o a pregoant femmale fsee Cliwived P I Advise males with female partners of
reproduciive pofsntiad to use effective contraception iumo freatment and for 3 months after the
ast dose of ERLEADIA fyae Lie in Specific Popwlatons (8.1, 8347,

ko)
i‘j
[,
p~.
S

& ADVERSE REACTIONS

The foHowing are discussed i more detail 1 ather sections of the labeling:

* Ischemic Cardiovascular Bverds fsee
. Fraciures {see Haw

»

L ]

6.1 Clinical Trial Experience

Because chnical titals age &.Gndudui nader widely varving comdiftons, adverse reaction mates
observed i the climcal mals of a dug cammot be im: compared 10 rates i the chimcal wials
of another drug and may oot reflect the rates observed in practice

i\,

The most conpnon adverse reactions £ 16%) that ecowred more Berueraly 3 the ERIFADA-
weasted patients (& 3% over ph»e‘bot fromn the randoanized placebo-contralled chaoical trials
{TITAN and SPABRTAN} were fafigue, anthralgia. rash, decreased appettte, fall, weight
decveased. hypertension, hot flush, diarhea, and fracture.

Metastatic Castration-sensitive Prostate Canser imCEPC)

TITAN. a randounzed {11} double-blind placebo-controlled. nmbti-center climcal study,
curolled petionts who had mOSPC. In this stndy, paticnts received cither ERLEADIA st 8 dose of
240y daily or placebo. All pattents m the TITAN study received a concomtiant gonadoiropin-
releasing hormone ((&nRH} analoz o had prior bilstersl orchiectomy. The nredian duration of
expostme was 20 months {range: ¥ o 34 monthed i patients who received ERLEADA and
18 monshs frange: G to 34 mwonths) in patients who received placebo,

Ten patients {2%6) who were weated with ERLEADA died from adverse reactions. The reasons
i death were ischennc cardiovascular evenis {8=3), acute kidnev mpuy (=2} cavdio-
respivatory arvest {n=1}, sudden cardiac death (n=1), 1E¢pﬁ'3€0§‘}’ fatlnre (n=1}, cerelwovascular

accident (=1}, and large intestinal nicer perforation {n=1}. EELEADA was « discontirmed due fo
adverse reactions m 8% of patients. most comunondy from rash (2%6), Adverse reactions leading

o dose mterruption or reduction of ERLEADA ocourred in 23% of patients: the most ﬁeqhent
{180} were rash, farigne, and h\pemm&mn Serious adverse reachons ooomred in 20% of
ERLEADA-reated patients and 209 in patiends recelving placebo.
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Table 1 shows adverse reactions oCCuining in on the ERLEADIA ami in TITAN that
occwred with & 22% absolule increase i freguensy couzpsred to placebe. Tabie.. showsy
laboraiory abnommalities that coowred in 215% of pationts, and more fequentlv 5%} i the
ERLEADA amu compared to placebo.

Table 1. Adverse Reactions in TITAN (mC8PCY
ERLEADA Placebo
N=324 N=317
Systemi3rgan Class AR Grades  Grade 34 AN Grades  Grade 3-4
Adverse reprtion S 2y 8 L&
General disorders ansd sdministration site conditians
Fatigma'~ 28 3 25 2
Muscalockeletal sud connedctive tsse disorders
Astharlzia® 17 04 13 0.8
Skin ansd subcutanenus tissue disarders
Rash’ 28 & 5 8.6
T 11 <1 & fie1
Vascuiar disorders
Hot flush 23 G 16 i
Hypertansion is & 1& 2

e and as ":u‘m;

RIO3ICEE QRrmER

Fer the Copmnon Temunology Critensa oy Adverse Reachons (CTCAE}, the highest seventy for these events ix Grad

ad
o versus 2% on
verss 1% on

Addinonal adverse reaciions of huterest ocomring in 2%, but less than if}‘}"iz of p'\iieim tr
with ERLEADA included disorhes (9% versus 6% on placebo), nmnscle s
placebed, dwsgeusia (3% varsts 19 o placebo), and hypethyroidis
placeba).

Table 2: Labaratory Abnormalifies Qorurring in > 15% sf ERLEADA-Treated Fatients and at a Higher
Incidencs than Placebu {Bebtween Avmn IHfference = 5% Al Gradesy in TITAN (mOSPCY

ERLEADA Placeba
M=524 N=327
AN Grastes Grade 34 AR Grades Grade 3-4
Laloratory Abmnrmality ; ane ? a;e {: e ! a; "e
- * i3 Y8 ot 8
Hematology
Whiie blood cell decressed 27 g e fak:
Chemistry
n‘!pe“mah carderia’ i7 3 12 z

Tioes not reflect § vakues

Non-metasiatic Casfration-resistant Prostate Cancer {inmCRPC)

SPARTAN, a rendomized {2:1), double-blind, placebo-conwolled, multi-center clintcal smdy,
anrolled patiem\ who had nnCRPC In this sindy, paticnts received either ERLEADA at 3 dose
of 240 myg dailv or & placeho. Al patients 1n the SPARTAN study received a conconuisnt
gcma;('ism‘cmiﬂ-‘,eieaxmg hormone {GaRH} analog or had & bilateral orchieciomy. The median
duration of exposure was 169 months {range: §.1 to 42 months) in patienie who recerved
ERLEADA and 11.2 months {range: 0.1 {0 37 months) & patients who recetved placebo,
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3 T 33, and C&Iebs;ﬂ hemmrhag-: {n=1} iy
I'L»tlﬂﬂt {0:3%) treated with placebo died fow an adverse reavon of umi-n}i}mmmv_,\f airest
{p=1} EELEADA was discontinuad dise o adverse reactions i 11% of patients, wost commendy
fromm rash (3%} Adverse reactions leading fo dose herruption or weductionn of FRLEADA
ocenfred In 33% of patiemts; the most conwnon (219 were rash, disivhes, fatigne, nausea
vorniting, hypertension, ¥

4 henmtmriz. Senous adverse esctions cocwred m 23% of
FREEADIA treated patients and 23% in patents recarving placebo, The most frequent sent
adverse Teactions { 3 were facturs (3%} in the ERLEADIA avon and vuinary refention {
fhte placeha aem

Talde 3 shows adverse reactions occpring W > H0% o the ERLEADA avm tm SPARTAN that
otcipred with & 229 abschge increase 1y fegiensy compared o placeho. Table'd shoaws
faboratory shonsmalhities that oromred 21 5% of patients, and more fequently (3%
ERLEADIA anu conpared to placebo.

20

TubleX: Adversze Reactions in SFARTAN mmCBPC)
ERFEADA Placebun
N=863 N=IRS

Sysempbrgan Class Al Grades  Grade 34 Al Gradex  Grpde 34
Adverss sepeiion % 2 & g
General disarder: and administvatien site conditions

Fatiguat* g 1 o 6.3
Muscubosiieletad snd connet tive tissue disordess

%:fhsﬂim'i 1% G Z b3
Skin aud subcutanemys fissue disarders

Rash® 25 5 & 0.3
Fletatolisn: snd mm s disarders

Defrzased s ppﬂm—“ 2 Gl 2 ]

Pevighseral rderma’ 11 4] 5 ¢

Injury, poisentag and procedural complicgidmes

Falth 16 2 5 DR

Sractuvs’ 2 3 0.8
Invesiigations

Wi mgh‘: decreassd’ is i 8 Q3
¥asrulsy dizarders

Hypertension 25 34 28 12

Hot flush 14 a @ ]
Gastroiuntesdnnd disprders

Thgnhea ulis i 15 D5

Nausea 1% { 5 53
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Inctodes fRughe st asthents

5 Torhodes rach fash macaic-papriar, rash generalized, wiizania, vash pratitic, sash apes 3 i, ervihenn mubifonms
shin &« o] 3 3 . Soive eruption. wonds viveratices 13t pusislarn; bifsrer, popwle. permphis

Al Soaresstod fectung . spdnd dhachne; o Sachue, hip fachwe, omems Ssttwe.
artebral Suchise, :gme am\ﬂ" fm ﬁ fed sanmeen, Band factiee, pubis frantve, 2ced Teachupe, wkie fachire,
coampression Sachus costal cantilage fachire, facial bases fracties; Iower b fostiee, ostevporatic Sachrs, st fechee REHN
Buetore, Sials fachice, factivetd o j\“fi\‘ o achire wrdine fuche, stvend Thotore, Shress frachue, rssandie favhe, cervond vertehsal
Fravtue, femonat nack arwmre,
Per the Ceinusenn Tenminsig
Tnchudes appetite Asorder, deces é‘d appéme eazi*'
Tochades peripherat edens: ceneralized edemy, edeto &
sveding ot incalized edema

(UTCAES, the ddphedt sevariyy for duste eoants §s Grude 3
ephagt
i, penile edesns, veriphers swetling, vovokal edema, himptiedams,

wnoea A

Additional climcally siguificant adverse reactings occurnng @ 2% or maore of patisnts feated
with EREEADA inchded By vpothyroidism (8. §‘. o versits 2% on placeba), prmitus (6.2% versus

2% o placebe), and heart Fathwe 3.2%5 versuw 195 on placebal,

Table 4 Laheraiary Abnormalities Occurving 52 13% of ERLEADA-Treated Patfeats and a3 a Highes
Incidence than Placebo (Benwern Avin Differvence ~ 3% AR Gredes) o FPARTANY {(nml WP

ERLEADA Placebn
N=803 N=308
) Al Eerades Grade 3-4 Al Gradss Grade 3-4
Labaratiny Admormality 2 e - Py
3 Yy G M
Brnigindogy
Anesans 0 a4 [ 8.5
Leubopents 37 9.3 24 2
Lymphoparas 41 2 21 2
Chemistsy _
Hyperchole: 'e;ﬂlﬂm..f da 91 3G &
G 2 5 H
&7 2 3 0.8
Hypetkal alemiz 32 2 2 a5

DG\‘I ot reflect fasting values
Fash

[ the combined data of bwo randonnzed, placebo-controlisd clinical shadics, rash sssocisted with
ERIEADA was wost conmnoaly described as nacndar or necudo-papaddar. Addverse mactions of
raslt were reported for 26% of patienty treated with ERLEADA versnd 8% of pavients tregted

with placebo. Grade 3 yashes {defined as covering > 308 body swface aren [BSA{ were
reported with ERLEADA weatment (8% versus placeba {05

et of vash cooimved ot a median of 83 davs of ERLEATIA veatment, Hash resclved in
TE% of patients within 2 soedian of 78 days from onset of rash, Rash was ¢ mmnuﬂi’x ﬂm‘-m_-ed
with ol autibistamdnes. fopical corticostercids. and 19% of pattents recel

corhicosteroids, Dose reduction or dose intevruption occurrad m 4% and 289

of patisnts,
respaotively, OF the patients whe bad dose interruption, 39% experienced recwrenwe of rash
upon yeinfroduction of ERLEADAL
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Hypothyroidism

In the combined o‘l\zm of bwe randormzed, placebo-contrelled chinical stadies, hypotloroidiam
reported K 896 of patients meated with ERLEADA and 2% of patierds treated with pacebo
based on assessmients of thyrotd-stimulating horens {TSH) every 4months. Elevated TSH
oceurred in 23% of patients “reated with ERLEADA md 79 of pat:ems treated with placebo,
The miedisy onset was at the frst scheduled as nent. There were ao Grade 3 o 4 adverse
Teactions. T“‘muld replacersent }erapv was mitiated iy 3% of patients weated with ERLEADA,
Thyroid replacensent therapy, when clideslly indicated, should be itiated or dose-sdiistad foee

7

D"I;".{Nz{“'ﬁ oy (7 PEEEN

§ DRUGINTERACTIONS

7.1 Effectof Other Drugs on ERLEADA
Strong CYP2C8 or CYFP3A4 inhibitors

Cre-adnmimisiraiion of a sty CYPICE wr
state expaspre of the active moieties (s ¢
unbound N-desmethyl- a}aamfmndﬂ N ins tm} &w ;
FRLEADA dose based on fol levabilify fsee Dosage o .
inhibitors of CYP2CR or CYPIAL are ut f\peur:ﬁi  affect the expesure of és)‘ai i (ﬂmde.

7.2 Efect of ERLEADA on Qther Drugs
CYP3A4, QYP2C3, CYP2C18 and UGT Substrates

ERLEADA v o srong imdicer of OYPIAd and CW P20, and & wesk nducer of OV in
momans. Concomitant use of ERLEADA with medications that e primarily metabohzed by
CYPIAL, OYPRCIS, or OYP209 con resolt 1 lower expovige by fhese medications. Substitation
for these medications 15 recommended when possible or evaluate fof loss of activi
medication {s contumred. Concomitay admbnisieation of ERLEADA with medications that a
subsirates of UDP-ghiciwonnsyl erase (UGT) canresult in decreas sure. Lise oauizon

Wanbetrates of TIGT must be w-dbmum\m\,d with EREEADIA and evaluate for toss of actvity

fsee Clivical Pheomaesiomy |

ooy

P-gp, BCREP o SATRIB] Subwslrates

Apalatanide was shows to be o weak fiidacsy of P-glyveoprotein (P-gp). bitast cancer resistance
prodein (B “_*‘J"L and organic andon WRnEpOing po } p‘tijc 1Bl {OATPIBL) clusoally. ¢
stepdhestate, apalutamide reduced the plasms exposure to fexplenadine {a Fogp substrate) and
rostvastatin {3 BURPOATPIBI substrate), {oncomitant wse of ERLEADF\_ with nredications
that are substrates of P-gp, BOURP, or QATPIBY con result in lower EXpostIe of these
medications. Use cantion if aiﬁwmw\ of P-gp. BCRP or OATPIBI must be co-sdndnisterad
with ERLEADA and evaluate for less of activity i msdication 1o continued [eas O
Plemnacelogy (1254,

e d

HEH

2
i~
P
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B USE IN SPECIFIC POPULATIONS
8.1 Pregnanhcy

Eisk Summary

b
h

)
o
~
X
fud

mechanism of acocn, ERLEADA can cause iem} Im‘m aind oss u; preguancy §
FPhopmacoioge (12 1)), There are no human data oa the use of ERLEADA in pregaent women.
ERLEADA 1 nok Jldi\ ated for nee in females, so amimal entbryo-tetal developmental toxdeclogy
studies were not conducted with apabutaide.

8.2 Lactation

Risk Summary

N

The safety and efficacy of ERLEADIA have ot been extablished n fernales. There are no data on
the presence of apan.uannde or itz metabolites i huoan milk, the effect on the tweasied cluld, o1
the effect on milk production.

8.3 Females and Males of Reproductive Potential
Contraception
falas

Based on the mechaniun of action and findings in an animal reproduction study, advise nale
patientz with female partpers of reproductive potential o tse effective contraception during
freatment and for 3 months sfter the last dose of ERLEADA. fsee Uke in Specific Populations
(%14

infertiity

fiates

Based on anmal xtudm«

.\T T
Noucknical To

ERIEADA nyay wapat fertility in males of reproduciive potential feee

8.4 Pediatric Use
Rafety and eifectiveness of ERLEADA in pediatric patienis have not been established,

8.5 Geriatric Use

o of pattents were lesz than

327 patents who ved EELEADA i clinical studies :
Of the 1327 pattents who recetved ERLEADA i climical studie
75 vears and aver,

6F vears, $1%5 of pattents were 65 years to T4 vears, sind 40% wers

No overall differences in effectiveness were observed between older and vounger patients,

Of patisnts treated with ERLEADA {#n=1073), Grade 3-4 adverss reactions ocoigred in 39%
patients younger f}mL 65 vears, 41% of pattents 63-74 vears, and 49% 3
alder. Falls 1 patients receiving ERIFADA with androgen deprivation therapy was elevated in
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the elderly, oconrring n 836 of patients vouanger than 63 vears, 1% of patients 65-74 vears, and
19% of patients 75 vears oy older.

16 OVERDOSAGE

There is no koown specific antidote for apalutamide overdose. In the event of an overdose, stop
ERLEADA, undertake general supportive measures nofil clindoal toxicsy has been dininished or
sahved

11 DESCRIPTION

Apalutamide, the achive mgredient of ERLEATIA & an sndrogen recepior mbabitor, The
chemical naTe is {4-17-{& .m-:r-f-tx1:1&1'“0111\,:%1‘ ipvridin-3-vh-S-oxo-G-thioxe-5, 7-
dizzaspirof 3 4joct-3-vi]-2-fluore-N- met}n dhenzamide). Apshianude is a white to slightly yellow

powder. Apahnansde is practically insoluble in agueous media over a wide range of pH values,

3

The molecudar weight 1s 477 44 and mclecula formnda is CryHFadN(LS. The stvactural faimnula

180

o

FsC N ;q
asf* i {
o L]

ERIEADxY {apahuanude} iz supplied az fim-costed tablers for oral administration comaining
S0 mg of apalntanide. Inactive inpredients of the core tablef arer colloidal anhvdrous silica,
croscarmeliose sadi umy, hy mm\pmp‘.i nmethyleellulose-acetate succinate, magnesivm stearate,
asicrocrystalline celindose, and silicified microorystailine cellndose.

The tablets are hmished with 2 conumercially avatlshie film-coating conmprising the followmg
excipiens: rom oxade black, iron oxide veliow, polverwiens glyveol, pobyvinyl alcohal, ale, and
ttanitun dioxade.

12 CLINICAL PHARMACOLOGY
12.1 Mechanism of Action

Apahutanude is an Andiogen Recepior (AR} infubitor that binds dliu.ﬁ\ to the ligand-binding
domainn of the AR Apalutennide mbibits AR muclear transtocstion, mhibats DNA binding, and
impades AR-medinted transcription. A mwjor metabolite, N-desy neth\} apaluiamide, s 3 less
potent indubdtor of AR, and exiubited one-third the sctvity of apalutamidde i an fn vige
framscriptional  repoiter —\pah,mmd\. adldsiration cansed  decreased hmnor el
pui fevation and increas tosis leading fo decreased tvnor velume in mmouse xenografl
models of prostate caucer.
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12.2 Pharmacodynamics

Cardiac Electrophysinlogy

The effect of apslotamide 240 mp once daily on the QTe tuterval was assessed inan open-label,
uncentrolied, mulii-centar, \m..}a- amm dedicated 37 study in 43 pattents with CRPC. The
urannmwn mean OTeF change from baselioe was 124 ms {2esided %08 npper O 16m3). An
expostre-iT anaf suggested @ copcentration-dependent morease in 1FTCF fov apahitamude
and s active nictabolite.

12.3 Pharmacokinetics

Apalmamide pharmacokinetic parameters are presented as the memn {standard deviation (8D)]
wiless otherwise specified kpah taamide Cpgr aind avea under the concentmation cuive tr\.V_,-(.‘.j
icreased proporonally following repested once-datly dosing of 30 to 480 mg {0125 2 nmes
the recommerded dosage). Following administragon of I’he reconunended dosage, apaltantide
steadv-state wae achieved after 4 weeks and the mean accmmtilalion ratio was am}m\mmm‘ 5-
fold, Apahuanide Cupy was S0 meg/ml {1. 7 and AU C was 100 megehin (32) at steady-stage.
Datly fluchiations i apslutamide plasms wmenhmmna wese low, with mean peak-m-mmgii
ratp s)f 163, An increase i appareni clearance {CLF) was @bsen:ed with repeat dosing, likely
due B induction of apahmtamide’s own metabolisn, The swioanduction effect likely reached s
maxinnun &t the recommended dosage because exposwee of apaluismide acrass the dose age of
38 to 430 mz v dose-proportional,

The major active metabolite M-destoethy] spalutmimde g was 3.9 moeg '}’_ {105 and AUC was
24 mcg-hvmE (23) at steady-state afler the recommended dosage: N-desnietlnd apabstansde was

Cimi'v'm:nd by a Hat concentration-fime profile at steady-state with o nean peak-fo-frongh ratio
of 1270 Mesn AUC metsholite/parent dimg 1atly for Nedesnethyd apohursnude following

3

repeai-dose adminfshation was £.3 Based on wstemnc exposwre, relative potency, and
pharmacokinstic properties, N-desinethy] apahutamide hkelv contibuied to the clivical activity
of apaluiamide.

Absorption

Miean absolute oral bioavadabilily was spproxis mei}-‘ 100%%, Median me o achieve peak
plasism concenmration M. was 2 boars (range 1 80 5 b

Effect of Food

Admnistrstion of apslutamids to healthy subjects nuder fsting conditons sud with a high-fut
meeal {approgimately 300 o 600 it oxlories, 250 catholn di.;ata: cakonzes, sud 150 protem calories)
resplfed in no clindcally relevagt changes I Cope and ATRD Median time 10 reach fng Was
delaved approximately 2 hours with fved.

Distrihution

|

e ean apparent volume of disiribution ar steady-tate of apaghuamide was approximately
76 L.

P2
U\.
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Apahnansde was 96% and N-desnethyi apalutaanide was 85% bouad to plasima proteins with no
concentration dependency

Elimination

The CLF of apalutamide was 1,3 -'1 after single dosing and increased to 2.0 Léh ot steadyv-state
after once~daily dosing fikely die to CYPIAYS mwp-mnduction. The mesn effective half-hie for

apatutandde in patients was wpzm:m&tfg 3 days at steady-state.
Metabolism

Bletabolism is the main rowe of elimdnation of apehusmide. Apahdannde v privasrils
metabolized by CYPZCS and CYP3AL 1o form active metabolite, W-desmmethyl apahniamide. Zhe
contribution «f CYP2CR pud OYP3A4 1 the membo wpabiamide 15 eatimared to be S8%
and 139 following single dose but changes to 40% and | respectively at steady-state,

Apalutarmde represented 43% and N-desmetind apalutanude represented 44%% of the total AUC
following » single oral administration of radiclabeled apabstamide 240 mg,

Excrefion

Lip to 70 daws following 3 single oral administation of radiclsbeled apalutamide, §3% of the
doge was recovered in urine {1.2% of doge as nochanged apabytamide mud 2,
apalutamide) and 24% was recovered in feces {1.5% of dose as unchanged a
a8 M-desmethy! spalutanude),

1l Urmmdf and 2%

Spacific Populations

1

No chinally simmificant differences in the phanmacokinetics of a‘tp;a}utamé»;ie or N-desmett
apalutamide were observed based Ni age (18-8%4 wveas), lack
Japanesey, mild (o mnderate (eGFR 30-88 ml min’d 73
w orenal disease [MDRD] eqr:atic-m renal muapsirment, or mild (Child-Pugh AY to moderate
{Child-Paght B) hepatic impairmsent,

non-Japanese  Asian,
e\tmmmi by the niodification of et

The effect of severe 1“%3}&1 impairment or end stape renal divease {&GFR <29 mLmiin']. 73m’
MDED)Y or severe hepatic ingpwiument {Child-Pugh O on apalotansde pharmacokinetics s

unknowr:

Drug interactions

Effect of Other Drugs on ERLEADA

Strong CYP2CE inhibitors

Apalutannide {gge decreasad by 219% while ATK fncrensed by 68% follmving co-adidndsiraton
of ERLEADA a3 & 240 mp single dose with gembibrozil {r stong OYP2CE  mbabiter).
Gamnfibrozi i' predicted fo increass the steadv-state apabutamide Cpy by 320 and ALIC by 4475,
For the active motetes nm of unbound apabutamide plas the potencv-adjusted wnbound N-
desmethyl apalutanude), the predicted steady-state {pe oreased by 18 and AUC by 23%
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Strang CYPIA4 inhibitors
Apahismide Cun decveased by 22% while AUC was sunilsy following co-admaistration of
ERIFADA & a 240 mg single dose with ipeconazole {a strong CYPSA4 imbibator).
Iwks;.-\m role {a strong CYPIAL mhibitor) is predicted 1o incrense the single-dose apahrtamude

T by 2495 But hove 1o mip&cr on Oy Kotoconazoele is predicted 1o mncrense the steady-state
3}\’1}\&&1‘}.\\6 L By 38% a0l 810 by \E“ 2. Forthe aciive oicieties, the predicted steady=ate
Con nmeagcd By 23% and ATIC by

By

CYRIAJCYPILHE inducers
Rifranpin {3 strong CY P3RS
state apaluismnde £ “m}
state O deereased by 13

Acid lowering agenis

Apalutsmude i not wmuzable sader relevant phvéiological pH condition, therefore said icw‘ex’mo
awmx {e.g. proton ponp wibnbitor, He-receptor and wmm agtacidy ace ot expected fo affect the
sadubility and bicavailability of a}:ahmmnd\.,

Drugs affecting tvransporiers

I vifre, apalviamide snd N-desmietll apalutannde we substrates for F-gp bul sot BORP,
SIATPIRE, and OQATPIBI Beoause apalotamide 38 completely absorbed after  oral
adininisiration, P-gp does not st the absorption of apalutamide and thersfore, inlubition or
inducton of P-gp i not expeciad fo affect the ioavailabality of spalutanude.

Effect of ERLEADA on Gther Drugs

CYP subswrates

I vl stuadies showed that spabuamide and W-dewnethyt aplmtmnak: are wiaderafe 1o stoug
OYP3A4 and CYP2BS inducers, are wroderste miubitors of OYPRHG and CYP2CSE, and weak
whibttors of CYPICH, CYP20I0, and CYPIAL. Apsluimnde and N-desusiind apalutanmds do
oot affect CYPIAL and OYPR2D6 at therapeutically relevant concentiations,

(‘9-;\(%111&:&%{'1‘& ion of ERLEADA with single oval doses of sensitive CYP substrates resnlied i a
@5 decrease in the AUC of midazolam (a8 OYP3AS substeate), 853% decresss in the AU
Oih*"p‘a”’tsit‘ (2 CYPRCIY substrate), and $68% decrease n the AUC of Sowarfans (a C ﬂ“-‘.
spbsirate), ERLEADA did not cause chnically sipnificant changes 1n exposme fo g CYPICR
sbwivate.

P-gp. BCRP and QATPIB{ subsirates

Co-admnisteation of ERLEADA with single oral doses of pansposter substrates resndied in a
30% decreasve in the AUL of fexefenadme {3 P-gp @ 1 mw and 41% decrease m the AUC of
rasuvasintin {n BOCRVOATPIBI substrate) but had o impact on Cyay,

UET subsirates
Apaliide may mduce UGT, Concontitant admmistration of ERLEADA with medications that
arz subsetrates of UGT may result in lower exposure to these medications,
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QCT2, DATY, QAT? and MATES substrates

I vitro, ap’du’r'mmk and M-deunethyl apalotamide whibit cegarde cation fransporter 2 {OCT2).
OrEanic amion transporter 3{OATE) amd mundtidmz and foxin :}ztmmm% {} {ATEs}) and do not
bl organic andon transpoaster 1 Apslutamide is not predicied to cose clinically significant
changes i1 exposwre fo an QAT substrate,

GnRH Analog

I mOSPC subjects receiving leuprolide acetate {a GuRB anale
apalutsmnde, PK data indicated that apaluianide had no sppsrent <f
expostre of leuprolide.

13 NONCLINICAL TOXICOLOGY

g} co-adnpnisterad with
ot on the s.tv:aciy-smte

131 Carcincgenesis, Mutagenesis, Impairment of Fertility

Long-term aninal studies have ant been conducted to evaluate the carcinogenic potential of
apalitandide. Apalutennde did not mduce mutations in the bacterial reverse mntaiion {Ames}
awsay and was nol senotoxic i 2iher fv wirn chromosome shersation assay or the i vhve rat
boue marsow microniclens assay of the i vive rat Comet azsay.

¥

In repeat-dose toxiclty stadies in mmle rats (up 1o 26 weeks) and dogs (up o 39 weeks), straphy
hyvpospernia, tubular m,;_jelmmwn andior
plasia or hypertrophy of the interstitial cells in the rew@vim:ﬁve system were obsarved at
g/ ‘a-"(i:sV in m\ ‘1 4 mm:a Ehc e exposuie based on AUCY and » 2.8 mg'kefday
sed on ALICH

of e prostate gland and senunal vesicles, aspern

In a fernibity sndy momale rais, a decrease In spenn concentmation and motility, increased
abuorial spen morphology, kewer w;mh o and fertility rates {npon paumyg with potested
fernales) aloiig with ibdml ed weights of the secondary sex glands and epididyrms were obsarved
foblowing 4w recks of dosie g at >l av {05 tunes the human exposure based on AU
& reduced number of Hve ‘cm\c\ due to ncreased pre- sndéor post-inplsmtation loss was
nbserved following 4 weels of 50 mphe'day sduunistration {57 tiues the hmman exposre
based on AUC), Effects on male rats were reversible after 8 weeks fom the last apalutamide
adrginistration

14  CLINICAL STUDIES

B

l}

The efficacy and safety of ERLEADA was extablished o twe randomized placebo-controlied
chusteal trials.

TITAN INCTOZ2488318Y Metastatic Castration-sensifive Prostate Cancer (mCSPC)

TIT AN was o randomized, double-biind, placebo-controlied, nmltnstivnal, climcal tial in which
1052 patients with Q8P were randondzad (1:1) to receive ether ERLEADA orally at & dose
of 240 mig once daily (N = 325) or placebo ance -J\lii'\ (N = 3271 Al patients i the TITAN tial
vecerved conconntant UmRH analog or had prior bilateral orchiectomy. Patients were stratified
by Gleason score at diagnosis, prior docstaxel use, and region of the world, Patients with both
high- and low-vohune mUSPC were eligible for the study, High volume of disease was defined
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as nictastases mvelving the viscers with 1 hone lesion or the presence of 4 or miore bone lestons,
at fenst 1 of which must be in & bony stinchnee bevond the v A P —— pelvic boges.

The following mncm demnographics and baseline disease characteristios were halanced between
the treatoed snus, The roedian age was 68 years frange 43841 and 23% of patiente were

78 vears of age or older. The scial distribution was §8% {..m_zcasi;m. 2‘3‘.‘*6 Acsian, and 2% Bhck,

b fhrge percent (63%) of patisnts had high-vohune discase and 37% had low-volame disease,
Rixreen percent {16901 of petients had prior swrgery. radictherapy of fhe presiate of both, A
maiorty of' ;).mem’ had & Glegson scorg of 8 or Tugher {6798), Saxtv-aiglt percent (88%4) of
patents received prioe réatmient with n anti-androgen hivaluotamide, fivamide, or nilatamnide).
All patients except one i the placebo group. had an Eastern Coopeathve Gfsm}o-f‘r. roup
Performance Stus (ECOG PRY soore of o T a study eny

The major efficacy oufcome messures of the strdy were overall survival (08
progression-free srvival  OPFS). Radingraphic  progression-free  swrvival 1
wnvestgator assessatent and was defined av thue Hom randonuzation i :‘;-1(‘imz= phic ds
progression o death: Radingraphic disesse progression was defined b won of 2 oy
niove new hond lesions on a bone soan with confirmation {Prostate Cailc&l‘ ‘s‘«-m'igng {rroap 2
criteria) andicr progression in soff thesne disease.

A statstically significant unprovemsnt in 08 and rPES was
to recetve ERLEADA compared with patients randomnized o receive pk
sre bazed upon a preamc; Ged iaterin efficacy smabvsds, Efffcacy resolis
sununarized in Table S and Figures § and 2

enponsfrated in patients mndomized
< resulis for OS

ceho, Tk

of TITAN are

Table 5: Sumgnary of Efficacy Results — Intept-ta-treat O SPC Popiiation {TITAN)

Endpoint Flaceba

verall Survivad
Dieaths 4 o"o'\
Radian, movdhs (5% ( Dd

117 (3299
NE N8, NE}

Ha?;:rd hi Nel
vatue®
’Rm; pgraphic Progressivn-ires Suvvivad

Priseass frogressing o7 de-;fh B4}
Median, months {955 CH
Hazaid ratio (83% CH ,

p-vaine” <6.0001

Inferien snstesivs busedt o 30% o8 e sandwes of eveads planned Sor the final o) Atlocived apha =401

azand radde i Bow sreiified propostional barsds modid Hazawd satte <3 favors ERTEADA.

s frooy fhe T raek e stratified Ty Gleatss srase ot 73 Région IHATU v, Difer Coaniniacy motl Prisy
danetaxel wee {¥es s Nok,

WE=Thor Estlmatde

IS

Cousistent inproveément i 1PES was (’bsu’z 4 across e following patient sebgroups: disease
wishumie (high vs low), prioe dovitaxe] use {ves m n_m) and ulc‘:as{m score @t disgiosis (47
»TY
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Conststent Huprovet
voinme (righ vs low) and Gleason score at diaguosis

PCT/1IB2020/050752

nent in OF was observed actosy the follewing paticnt suberoupsy: disease
Ty T

Treatment with ERLEADA statisticelly simnficantly delaved the wmitistion of cviotoxic

chemotherapy {HE

Figure L:

(.39, 2805 CI= 027, 056, p < Q0001

Rapisn-Meier Plop of Overall Sarvivel (08); Intent-to-trest mOSPC Population {TITAN]

20 s ..
B R ~EEN S et Placsbo
.Q:A R S R
80+
BRI A S
2
EE da it K]
@
*:g G0
&
L
R
5 40
w
kS
R
204
0+
T 1 H T T T T T H H ¥ T T
8] 3 8 g8 3% 8 1 24 27 30 3 3%
Months Fom Randomization
Bubjects at risk
Plagebs 527 S84 506 BO2 473 488 3V 283 142 88 18 ki 2]
ERLEADA 525 &3 513 SO0 480 87 4 28§ IBS ©o 14 2 Q
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Nowre
Figure 2t

PCT/1IB2020/050752

Kapisn-Meier Pint of Radiographic Pregression-Free Survival (rPFS); Intent-to-trest
wOSPC Population (TITAN

100
Rl B
2 Y - - - ERLEADA
i‘ﬁm% ‘*“"'*“%
3 T gt
80 L} ‘%—%x
_ 1 % .
% T e - -
1
E EQ" - -~ -
o
=
W
3 Bn
5 40
&
B
& b e
20~
O..
T ¥ i T 0 T T v T T H i T
g 3 & g 2 15 18 & 4 I OE O3B I
fonths from Hangomization
Subgscts At risk
Plossbo 527 488 437 281 326 240 239 140 87 14 @ 4 0
ERLEADA 535 488 458 434 389 336 S5 14 88 2 2 % o
SPARTAN INCTD1848204 1 Non-metastatic, Castration-resistant Prostate Cancer
{rmORPC)
SPARTAN was a un 11*1 nter, donble-bhind, modondzed {2:1), placebo-conirolied chinical frial 1n

which 1247

patients

wifhs el RP‘( Were \-mdm}m-’-d {2:1}) to receive cither ERLE mm uﬁh at

3 dose of 240 mg once datdy (N = 8304) or placebo once datly (N = 401 Al pstients in the
SPARTAN aial recefved a concomitant (mRH analog or had a b‘memi orchiectongy, Patients
were siratified by Prostate Spec f 3¢ An*igc}‘ {FRA} Doubling Time (PSADT), the use of bone-
sparmg agents, and locoregional disense. Patients were required fo have 3 PSADT < 10 months

and cmﬁzmaimn of son-tnegstatic ri
rere blinded and were
eiﬂm A 'i SCOMY Imued treatiment ﬂl‘ radiographic disems

TESUIE ¥

The following 1

the treatment s

xr
By
3

Y
W

eview {BICR) PSA

siifinuaiion. Patients randomized to

progression confirmed by BICR,
weephable foxicity, or withdeawal,

se by bitnded independent central ¢
ot psed for treatment disc

S
=
L

Woreatment,

1
23

slanced b
wd 26% of pmeh

eline disease ¢h zu‘acteﬁst 1Y Were
74 vears {ramge 4897

ratient denographics and base
ms. The medisa 3gze was

(5=

o]

G were

5
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80 vears of age or older. The racial distabation was 65% Cavcastan, 12% Asian, sl 6% Black
Seveniv-seven percent {77%Y of patients in both treatnent amus had prioy surgery o

radinthersyy of I‘he prostate. A mority of patisnds bad a (leason score of 7 o higher {78%)
Emfm ;\s:rcmi 390y of patients had <2 cwm pelvic banph nodes at sindy safry, Seventy-theee
perc A%} ¢ z‘ patients received prioy freatment with an anti-apdingen; 68%% of palients
ecei 1 vicalutaraide and 10% of patients received flatamide. Al }\aii@rs had an Eastem
£ m; tive Caeology Groug Performance S atus BTG PSY soore of @ or 1 at study emiry

A

2 for placsho sud N = 314 for
of pahcm\ treat t:} mth placeby received subseqm:m

Anmiv 2‘1 pattents whe discettinued sndy teatment (N =
ERLEADA} a greater propostion {809

fherapy compared oy pstievas freated with ERLE. ANA (58%%) Toworegional-ondy jrosression

oceurrad i 2% of patients overall,

The major efficacy sntcome meassire of the study was metastasis-free swvival (M
fhe tine Fom mandendzation o the thne of firg eidence of BICE-confinmed :h\mm :
defined as oW bone o soft fissue Tesivans ar sz-we( Ivph nodes above the illag uﬁum thom, of
Geathr ddue 1o any Cause, winchever eccun Addinonal effivacy andpoinis were time to
metastasis [TTM), progessiore-free stuvival (& FSﬁ v,h ch abo mchides Iocoregional prograssion,
e o symptomaiic progressing, and overalb survival {081

A stat ”"'sm improvemeit in MES was Cieu-on»ua’ed y pattents randomized to
retelve ERL vnpared with paimm\ randondzad o receive placebo, Consivent resulls
were observed across g vm»m subgionps ﬂimhmlz FRADT ¢ o months or » 6 months). use of 8
prior bone-spaning agent {ves oy no). and locoregional disease (N0 or N1 The majer efficacy
Dufcome was 2 }"-:\sﬁmi by statistically \Nmﬂ am tprovensents in TTM, PPX, and fime fo
ST ﬂm progression. Overall survrval (08 data were not nmfu{e at the time of Susl MES
analysi % ai the requirad number of events). The efficacy results of RFS, TTM, and PES
frons SPARTAN are summuarized i Fizure 3 and Table &
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Figure 3; Kapian-3deder Metastasis-Free Survival {HMFS) Curve i SPARTAN {nmCRPD)
166 - »% v s Planeh
" T b ERLEADA
‘C' Ni*"ﬁ-h

z-Survival Probabiiity {4
)
>
F
L3

rwﬁ
i
¢ rr’

2 AG - LI &
e e
i’ % 9&«&3 e
g e es[
@ B o b
ol ES ¥
& =
:
:
. ]
i~
T ¥ H T ¥ N 1 T 3 H T 1
0 4 8 13 15 26 24 23 32 36 A% 44
Moaths: fram Randorrization
Suhjects. at sk
Placebe 401 291 220 153 el 58 34 i3 3 3 3] 3
ERLEADS 408 T3 BBZ H9 388 282 a0 5 R R} 3 2
Tabls 6: BICH-assesses] Efffcacy Results (SFARTAN)
Number of Everts {24} Xedian {Menths (8585 CTY HR {95% CU
Eadpoln Placebo ERLEADA Placeho p-vatge dug-
N4y rank festy
Niensiasis Froe 104 (838} 63 $22{023 035}
Bsgvrval {15, 18} <O
Tune fo 12} £48%) 188 ‘ y
Kletastasis £1%, 18
Progression-Free 304 {313 147
. 14035

xif analyzes strafified by PRA-doubling Hme. bone-sparig agent use, and levoregicaal diseyss: oy,
NE=Not Exfimabie

18 HOW SUPPLIEDISTORAGE AND HANDLING

ERLEADA {Eip“i!ﬂf'mn dey a0 mg &
oblong~-shaped tabletx debossed wit h kR ut" oR Qe side. H;\LE %DA 50 mo fﬂbie.b are
available in botties «f 120 tablets. Each bottle contains siticy el desic

NG Munthey SRETH-600-12
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Storage and Handling

@‘iﬂri;‘ Szt 'm'

1 penmitied te 13°C 1o 30°C

Store i the original package. Do oot discard desiccant. Protect fhom light and moisture.

17 PATIENT COUNSELING INFORMATION

Advise the patientio

lschemie Cardiovascular Events

L

Inform patients that ERLEADA has heen »
Advise patiens fa seek ,nmmimw medicn
eardinvascular event occur

2% '1‘131’ evets,
'mpmzm suggesiive of a

=
T G
o]
%)
4]
%
¥
N
=
“
&)
;2
(=2
s
/;
£
5
52
=
v
e
%
Z
=
e
[+
=
7

Falls and Fraciures

% weiated with an incressed hcidence of falls sud
32 53N,

Seizures

» Inform patients that ERLEADA has been ssscctated with an increased visk of seizure.
Discuss conditiong that mey predispese 1o seizuees and medications that may lower the
seizre threshold, Advise patients of the risk of eugaming in any activily where sudden
loss of conscionsness condd cause sevions hanm o themselves o others. Inforv panems
o mex.t then‘ heattheare provider right away iU they experience a setrure fsow Harnings

Rash

® fafonm pansnts that ERLEADA i3 assonated with ":Nbe; and to mform e hegltheae

provider if they develop a twsh fsve ddverse Reaciions 18.43].

Diosage and Administration

Infont patisns recaiv m:_ conconttant pordiddmopin-releading hormons (GaRHY anidog
therapy that they aeed. o manilain s weatindat dofing fhe comse of treatent with
ERLEADA.

Tustyuct pabients i ke their dose af the same fime sach day {onee daiiw ERLEADA oot
be taken with or without food. Esch tablet shonld be swallowsd whole

Inform y'ihems that {n the svent of & missed daily doseof ERLEADA . they shonld take
their nonmal dose as soon as possible on the same day with & renun do the nonmal
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Embryn-Felal Toxicily

schedide on the fellowing day.
wssed duse Jses Dosages and dminifssation $213].

3 inforyn patiesty thar

e

Z
e a

{534,
Infertility

. Advise male mm
therapy ami :

Propsfesiions £ {

ATRAAE

Afanufachred by

Janssen Ortho LLC
Crarabo, PR OGTTR

Mamnfactured for:
en Products. LP
Heorsham, BA 19044

€ 2319 Tanssen Pharmacentical

abnent and for 3
condoin i baving sex

ERLEADA con be hamniul w a developing
patients with fomale pastters of reproductive potential o use eff Ciive contracephon
tre Y raouths after the last duv‘ Sf ERLEADA, ¢

¢
\
oman Jsee Warnings and Precontions

Commpanies
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PATIENT INFORMATION
ERLEADA™ {2r les'dah)
{apalutamide}
Tabiets

What is ERLEADA?

EREEADA s o prescription medicine used for ogtats

ciher paris of the

s e enown i ERLEADA s sa
net known i ERLEADA 5 53

i?.

fe and effecivs in Tamales.
@

b
it > ard gffective i chifjdren

a

Befors taking ERLEADA, tell your haaithcare provider about all your medical conditions, including if you:
»  have o history of heart disesss
+  havs high biood pressure

+  hsve dished

T
o

ot arncunts of Tt or cholesiarod

+  havs g history of selzuras, bran niiy, S

. i t o plan o beoome pregnant. % a0 cause harm o your unbam &
-
come preghnant sh birth control
s after the fast dose o
o Ma ax owith a want femaie
ave ausstions about binth controd.
* K iz not kv if ERLEADIA passas inie braast milk

Tel your b
vitamuys, and hr—r i

} ihe-counter medicines,
A cav interacl with many other meadicmes
_"ici'e Yo tgik with the healthcare provi

o show tovour healthea

ad ERTEADA
= provider and pharmacist when vou

Know the m
qat a new e

§=

3 with your healthoare provides

e each day.

arnad

twent with

af simergency £3am.

What are the possible side effacts of ERLEADA?
ERLEADA may cause serious side sffecis inc!uding:

+  Hseart Disease, Blookay
treatmant with ERLEADA
your treatment with ERL

has happened
S & :d SRS

2 paople dunng
il wobler
FoOM Rah s
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gt chasi pain or'g ’sscon::fur-‘, At rest of with ar;;wity, g

Talls and Tracdures, Fan and {a

pravidar wit rronitor yem ¢

+  Beizure. Troalmsy

syddan aas ol ooy

R you Bave 3.
uskg roalment,

The most common side effects of ERLEADA includs:

}&m
3 heat

fodling very walght loss

ot p@iv

fryperiension

ara provider § you

¢ ® o w0 &

fEatels:
2WBY.

1-800-FOASID88

Haow simuid i storg ERLEADAY

°  Siove ERLEADRA af oo tegnperature bebveon

Store ERLEADA n th inal pack:

*  The boitle of ERLEADS cont
fhrow away (diecard) the des

»  Protoct FREEADA from fight arsd ¢

Keep ERLEADA and alf medicines out of the reach of children.

=]

@ help keop your pwdicing dny (protect § from woshes: B

Wistie.

General information abog? the safe and effective use of ERLEADA.
tedicings are sumelimes presoribad for purpo ather than those sl
ERLEADA §57 a condition for which Hw m nat prasaribed. Bo nod give E.
aame sympfoms thad vo e i' PO WOLES ;
You-oan 'as.k ym::‘ heat
prefosgions
What are the mgrsdiems in ERLEABA?T
Active ingredient: o,::an_aian 1
inact\ve zr\gredssnts coiividal ant
SENesENN fearats, m
ceigs ek ran sxide

wva Paiiont Informstion feafist Do not Gse
LEnDA "‘u f;ﬂ"w peopie, sve if ey Hs

)3 ,;,

'?."

aveiate
tr-enating

wosoearraelvse 5
;‘i hose, &
AN po&vet‘w g g

r)

vl metindoaiui
-ml 08,

Ve e e wsee evleads oov.

Ireary agprowed by Te 5, Fuod snd

The examples and embodiments described herein are for illustrative purposes only
and various modifications or changes suggested to persons skilled in the art are to be included

within the spirit and purview of this application and scope of the appended claims
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What is claimed:

1. A method for treating metastatic castration-sensitive prostate cancer in a male human
comprising administering a therapeutically effective amount of an anti-androgen to a
male human with metastatic castration-sensitive prostate cancer, wherein the anti-
androgen is:
4-|7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-5,7-diazaspiro[ 3.4 ]oct-
5-yl]-2-fluoro-N- methylbenzamide,
4-(3-(4-cyano-3-(trifluoromethyl)phenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-
yl)-2-fluoro-N-methylbenzamide,
4-[7-|4-cyano-3-(trifluoromethyl)phenyl |-8-ox0-6-thioxo-5,7-diazaspiro[3.4oct-5-
yl]-2-fluoro-N-methylbenzamide, or
N-{(25)-1-|3-(3-chloro-4-cyanophenyl)-1H-pyrazol-1-yl |propan-2-y1}-5-(1-
hydroxyethyl)-1H-pyrazole-3-carboxamide.

2. The method of claim 1, wherein administration of the anti-androgen provides an
increase in overall survival of the male human relative to the overall survival rate of a
population of male humans with the metastatic castration-sensitive prostate cancer,
said population having been administered a placebo in combination with an androgen

deprivation therapy.

3. The method of claim 1 or 2, wherein administration of the anti-androgen provides an
increase in progression-free survival of the male human relative to the progression-
free survival rate of a population of male humans with the metastatic castration-
sensitive prostate cancer, said population having been administered a placebo in

combination with an androgen deprivation therapy.

4. The method of any one of the preceding claims, wherein the male human received at
least one prior therapy for the treatment of cancer, wherein the prior therapy for the

treatment of cancer is radiation, surgical intervention or docetaxel therapy.

5. The method of any one of claims 1 to 3, wherein the male human is treatment naive.
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10.

11.

12.

The method of any one of the preceding claims, wherein the anti-androgen is 4-[7-(6-
cyano-3-trifluoromethylpyridin-3-yl)-8-oxo-6-thioxo-5,7-diazaspiro| 3 .4]oct-5-y1]-2-

fluoro-N-methylbenzamide.

The method of claim 6, wherein 4-|7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo-
6-thioxo-5,7-diazaspiro|3.4]oct-5-yl]-2-fluoro-N-methylbenzamide is administered

daily to the male human.

The method of claim 6, wherein 4-|7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo-
6-thioxo-5,7-diazaspiro|3.4]oct-5-yl]-2-fluoro-N-methylbenzamide is administered

orally to the male human.

The method of claim 6, wherein 4-|7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo-
6-thioxo-5,7-diazaspiro|3.4]oct-5-yl]-2-fluoro-N-methylbenzamide is administered

orally to the male human on a continuous daily dosing schedule.

The method of claim 6, wherein 4-|7-(6-cyano-5-trifluoromethylpyridin-3-yl1)-8-oxo-
6-thioxo-5,7-diazaspiro|3.4]oct-5-yl]-2-fluoro-N-methylbenzamide is administered
orally to the male human at a dose of about 30 mg per day to about 480 mg per day.

The method of claim 6, wherein 4-|7-(6-cyano-5-trifluoromethylpyridin-3-yl1)-8-oxo-
6-thioxo-5,7-diazaspiro|3.4]oct-5-yl]-2-fluoro-N-methylbenzamide is administered
orally to the male human at a dose of about 180 mg per day to about 480 mg per day.

The method of claim 6, wherein 4-|7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo-
6-thioxo-5,7-diazaspiro|3.4]oct-5-yl]-2-fluoro-N-methylbenzamide is administered
orally to the male human at a dose of:

(a) about 30 mg per day;

(b) about 60 mg per day;

(c) about 90 mg per day;

(d) about 120 mg per day; or

(d) about 240 mg per day.
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13.

14.

15.

16.

17.

18.

19.

The method of claim 6, wherein 4-|7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo-
6-thioxo-5,7-diazaspiro|3.4]oct-5-yl]-2-fluoro-N-methylbenzamide is administered

orally to the male human at a dose of about 240 mg per day.

The method of claim 13, wherein the dose of 4-| 7-(6-cyano-3-trifluoromethylpyridin-
3-yl)-8-ox0-6-thioxo-5,7-diazaspiro| 3.4 ]oct-5-y1]-2-fluoro-N-methylbenzamide is
decreased to 180 mg per day or 120 mg per day if the male human experiences a

greater than or equal to Grade 3 toxicity.

The method of claim 6, wherein 4-|7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo-
6-thioxo-5,7-diazaspiro| 3.4]oct-5-yl]-2-fluoro-N-methylbenzamide is administered in

combination with androgen deprivation therapy.

The method of claim 15, wherein 4-| 7-(6-cyano-3-trifluoromethylpyridin-3-yl)-8-oxo-
6-thioxo-5,7-diazaspiro| 3 .4]oct-5-yl]-2-fluoro-N-methylbenzamide is administered in
combination with at least one gonadotropin-releasing hormone (GnRH) agonist or

antagonist.

The method of claim 16, wherein the at least one GnRH agonist or antagonist is or
comprises leuprolide, buserelin, naferelin, histrelin, goserelin, deslorelin, degarelix,

ozarelix, ABT-620 (elagolix), TAK-385 (relugolix), EP-100, KLLH-2109 or triptorelin.

The method of claim 15, wherein 4-| 7-(6-cyano-3-trifluoromethylpyridin-3-yl)-8-oxo-
6-thioxo-5,7-diazaspiro|3.4]oct-5-yl]-2-fluoro-N-methylbenzamide is used in

combination with bilateral orchiectomy.

The method of claim 6, wherein the 4-[7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-
0x0-6-thioxo-5,7-diazaspiro| 3.4 Joct-5-yl]-2-fluoro-N-methylbenzamide is not co-
administered with:

(a) a medication that is a strong CYP2CS8 or CYP3A4 inhibitor;

(b) a medication that is primarily metabolized by CYP3A4, CYP2C19, or CYP2C9;
(c) a medication that is a substrate of UDP-glucuronosyl transferase; or

(d) a medication that is a substrate of P-glycoprotein, breast cancer resistance protein

or organic anion transporting polypeptide 1B1.
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20.

21.

22.

23.

24,

25.

The method of claim 1, wherein the anti-androgen is 4-(3-(4-cyano-3-
(trifluoromethyl)phenyl)-5,5-dimethyl-4-oxo0-2- thioxoimidazolidin-1-y1)-2-fluoro-N-

methylbenzamide.

The method of claim 20, wherein the 4-(3-(4-cyano-3-(trifluoromethyl)phenyl)-5,5-
dimethyl-4-0x0-2- thioxoimidazolidin-1-y1)-2-fluoro-N-methylbenzamide is

administered orally to the male human at a dose of about 160 mg per day.

The method of claim 1, wherein the anti-androgen is 4-[7-[4-cyano-3-
(trifluoromethyl)phenyl]-8-oxo0-6-thioxo-5,7-diazaspiro| 3 .4]oct-5-y1]-2-fluoro-N-

methylbenzamide.

The method of claim 1, wherein the anti-androgen is N-{(25)-1-[3-(3-chloro-4-
cyanophenyl)-1H-pyrazol-1 yl|propan-2-yl}-5-(1-hydroxyethyl)-1H-pyrazole-3-

carboxamide.

A method for treating metastatic castration-sensitive prostate cancer in a male human
consisting essentially of administering a therapeutically effective amount of an anti-
androgen to a male human with metastatic castration-sensitive prostate cancer,
wherein the anti-androgen is one or more of:
4-|7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-5,7-diazaspiro[ 3.4 ]oct-
5-yl]-2-fluoro-N-methylbenzamide,
4-(3-(4-cyano-3-(trifluoromethyl)phenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-
yl)-2-fluoro-N-methylbenzamide,

4-[7-|4-cyano-3-(trifluoromethyl)phenyl |-8-ox0-6-thioxo-5,7-diazaspiro[3.4oct-5-
yl]-2-fluoro-N-methylbenzamide, or
N-{(25)-1-|3-(3-chloro-4-cyanophenyl)-1H-pyrazol-1 yl]propan-2-y1}-5-(1-
hydroxyethyl)-1H-pyrazole-3-carboxamide.

The method of claim 23, wherein the anti-androgen is 4-[7-(6-cyano-5-

trifluoromethylpyridin-3-yl)-8-ox0-6-thioxo-5,7-diazaspiro| 3.4 |oct-5-y1]-2-fluoro-N-

methylbenzamide.
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26.

27.

The method of claim 25, wherein 4-| 7-(6-cyano-3-trifluoromethylpyridin-3-yl)-8-oxo-
6-thioxo-5,7-diazaspiro|3.4]oct-5-yl]-2-fluoro-N-methylbenzamide is administered
orally to the male human at a dose of:

(a) about 30 mg per day;

(b) about 60 mg per day;

(c) about 90 mg per day;

(d) about 120 mg per day; or

(d) about 240 mg per day.

A method of treating metastatic castration-sensitive prostate cancer in a male human,

comprising:

28.

(a) determining whether the male human has metastatic castration-sensitive prostate

cancer; and

(b) administering an anti-androgen to a male human in a therapeutically effective

amount to treat the metastatic castration-sensitive prostate cancer, wherein the anti-

androgen is:
4-|7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo0-6-thioxo-5,7-
diazaspiro[3.4]oct-5-y1]-2-fluoro-N- methylbenzamide,
4-(3-(4-cyano-3-(trifluoromethyl)phenyl)-5,5-dimethyl-4-oxo0-2-
thioxoimidazolidin-1-y1)-2-fluoro-N-methylbenzamide,
4-[7-|4-cyano-3-(trifluoromethyl)phenyl|-8-ox0-6-thioxo-5,7-diazaspiro[3.4]oct-
5-yl]-2-fluoro-N-methylbenzamide, or
N-{(25)-1-[3-(3-chloro-4-cyanophenyl)-1H-pyrazol-1 yl|propan-2-yl}-5-(1-
hydroxyethyl)- 1H-pyrazole-3-carboxamide.

A method of treating metastatic castration-sensitive prostate cancer comprising

administering an approved drug product comprising apalutamide to a male human with

metastatic castration-sensitive prostate cancer in an amount that is described in a drug

product label for said drug product.

29.

The method of claim 28, wherein the approved drug product comprising apalutamide

is an ANDA drug product, a supplemental New Drug Application drug product or a 505(b)(2)

drug product.
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30.  The method of any one of claims 27 to 29, wherein the method is clinically proven

safe and/or effective.

31. A pharmaceutical product comprising a clinically proven safe and clinically proven
effective amount of apalutamide, wherein the pharmaceutical product is packaged and
wherein the package includes a label that

(a) identifies apalutamide as a regulatory approved chemical entity, and

(b) instructs use of apalutamide in the treatment of castration-sensitive prostate

cancer.

32. A method of selling an approved drug product comprising apalutamide, said method
comprising selling such drug product, wherein a drug product label for a reference listed drug

for such drug product includes instructions for treating castration-sensitive prostate cancer.

33. A method of offering for sale an approved drug product comprising apalutamide, said
method comprising offering for sale such drug product, wherein a drug product label for a
reference listed drug for such drug product includes instructions for treating castration-

sensitive prostate cancer.

34, The method of claim 32 or 33, wherein the drug product is an ANDA drug product, a
supplemental New Drug Application drug product or a 505(b)(2) drug product.
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