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ANTI-ANDROGENS FOR THE TREATMENT OF METASTATIC CASTRATION-
SENSITIVE PROSTATE CANCER
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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-oxo-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 discase, 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-5-trifluoromethylpyridin-3-yl)-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-yl)-2-fluoro-N-methylbenzamide, 4-[7-[4-cyano-3-
(trifluoromethyl)phenyl]-8-o0x0-6-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 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-3-trifluoromethylpyridin-3-
y1)-8-ox0-6-thioxo-3,7-diazaspiro[3.4]oct-5-y1]-2-fluoro-N-methylbenzamide. In further

embodiments, the anti-androgen generally and 4-[7-(6-cyano-3-trifluoromethylpyridin-3-yl)-
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8-0x0-6-thioxo-5,7-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)-8-0x0-6-thioxo-5,7-
diazaspiro[3.4]oct-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)-8-0x0-6-thioxo-5,7-diazaspiro[ 3.4 ]oct-5-y1]-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-oxo-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-yl)-8-oxo-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 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-oxo-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; (c) 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)-8-0x0-6-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-oxo-6-thioxo-3,7-diazaspiro[3.4]oct-5-y1]-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,
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 (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-yl1)-8-oxo-6-thioxo-5,7-diazaspiro[3 .4 ]oct-5-y1]-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-5,7-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-oxo-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-o0x0-2-thioxoimidazolidin-1-y1)-2-fluoro-N-methylbenzamide. In further
embodiments, the 4-(3-(4-cyano-3-(trifluoromethyl)phenyl)-5,5-dimethyl-4-o0x0-2-
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-5,7-diazaspiro[3.4]oct-5-yl]-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)- IH-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-yl}-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-trifiuoromethylpyridintrifluoromethylpyridin-3-yl)-8-oxo-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-oxo-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 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-5-trifluoromethylpyridin-3-yl)-8-oxo-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-ox0-2-thioxoimidazolidin-1-yl)-2-fluoro-N-
methylbenzamide, 4-[7-[4-cyano-3-(trifluoromethyl)phenyl]-8-oxo-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, (1)

"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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(i1) "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 properties
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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each 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," "A or B," "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
each of these contexts (i.e., 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 5-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

-10 -
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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 (e.g., GnRH agonists), alone or in combination with
anti- androgens (e.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 disease.

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
early 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 (e.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

-12 -



WO 2020/157699 PCT/1B2020/050752

prostate cancer (mCSPC). See, e.g. Flamand V, et 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, er 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, ef al., J Clin. Oncol 2015;33:2416 2423; Lin K, et 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 least 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-5-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 INJ-56021927; CAS No. 956104-40- 8); 4-(3-(4- cyano-3-(trifluoromethyl)phenyl)-
5,5-dimethyl-4-ox0-2-thioxoimidazolidin-1-yl)-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-5,7-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-yl}-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-oxo-6-thioxo-5,7-diazaspiro[ 3.4 ]oct-
5-yl]-2-fluoro-N-methylbenzamide (apalutamide)

FsC

4-(3-(4-cyano-3-(trifluoromethyl)phenyl)-5,5-dimethyl-4-oxo0-2-thioxoimidazolidin-
1-y1)-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-{(2S)-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)- IH-pyrazol-1-yl|propan-2-yl1}-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 (e.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, e.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 simultaneously,
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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
each 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
is 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 (e.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
earlier): (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
iitiation 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 (e.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



WO 2020/157699 PCT/1B2020/050752

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-ox0-6-thioxo-5,7-diazaspiro[3.4]oct-5-y1]-
2-fluoro-N-methylbenzamide. 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 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-yl }-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,
W02016090101, W0O2016090105, and W0O2014043208, 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, 2005, 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 aerosol 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, e.g., conventional tableting ingredients such as diluents,

binders, adhesives, disintegrants, lubricants, antiadherents, and gildants. Suitable diluents
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include, but are not limited to, starch (i.e. 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 microcrystalline
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.c. 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 [1.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 (com,
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.c. 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
ease 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.
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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
acctate 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,
cthyl laureate, agar, and mixtures thereof. 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 APIL.

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,
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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-y1)-8-oxo-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-
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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-{(2S)-1-[3-(3-chloro-4-cyanophenyl)-1H-pyrazol-1-yl|propan-2-yl}-
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-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-oxo0-2- thioxoimidazolidin-1-y1)-2-fluoro-N-
methylbenzamide, 4-[7-[4-cyano-3-(trifluoromethyl)phenyl]-8-oxo-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.

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-5-trifluoromethylpyridin-3-y1)-8-oxo0-6-
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-(6-cyano-3-trifluoromethylpyridin-3-yl)-8-
0x0-6-thioxo-5,7-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-
y1)-8-0x0-6-thioxo-5,7-diazaspiro[3.4]oct-5-y1]-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-yl)-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-oxo-2-thioxoimidazolidin-1-yl)-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-o0x0-2-thioxoimidazolidin-1-y1)-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-oxo-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-[4-cyano-3-(trifluoromethyl)phenyl]-8-oxo-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-[4-cyano-3-(trifluoromethyl)phenyl]-8-oxo0-6-
thioxo-3,7-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-
1-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)- IH-pyrazole-3-carboxamideis is administered
orally to the male human. In some embodiments, N-{(2S)-1-[3-(3-chloro-4-cyanophenyl)-
IH-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, 1to 1.2 mg/kg/day, 1.2 to 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-5-trifluoromethylpyridin-3-yl)-8-oxo-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, 4-[7-(6-cyano-5-trifluoromethylpyridin-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 180 mg per day to about 480 mg per day. In certain embodiments,
4-|7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo-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-3-trifluoromethylpyridin-
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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 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-5,7-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-yl)-8-oxo-6-thioxo-5,7-
diazaspiro| 3.4]oct-5-y1]-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)-8-0x0-6-thioxo-5,7-diazaspiro[ 3.4 |oct-5-y1]-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-oxo-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-l-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-oxo-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-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: (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-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 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 (e.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 ng
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 cvery 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-yl)-8-oxo-
6-thioxo-3,7-diazaspiro[3.4]oct-5-y1]-2-fluoro-N-methylbenzamide is not co-administered

with: (a) a medication that is a strong CYP2C8 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 OATP1BI. In certain embodiments, the 4-[7-(6-cyano-5-
trifluoromethylpyridin-3-yl1)-8-oxo-6-thioxo-5,7-diazaspiro[3 .4 ]oct-5-y1]-2-fluoro-N-
methylbenzamide is not co-administered with a medication that is a strong CYP2CS or
CYP3A4 mhibitor. In certain embodiments, the 4-[7-(6-cyano-5-trifluoromethylpyridin-3-
y1)-8-0x0-6-thioxo-3,7-diazaspiro[3.4]oct-5-y1]-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-ox0-6-
thioxo-3,7-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 OATP1B1.

A non-limiting example of a strong CYP2CS 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 OATPIB1 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)-8-0x0-6-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-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-{(2S)-1-[3-(3-chloro-4-cyanophenyl)-1H-pyrazol-1-yl|propan-2-yl1} -
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, e.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)). Itisalso 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 secking 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.e., 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, e.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:

1. 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/GuidanceComplianceRegulatoryInformation/Guidan
ces/ UCMS79751 pdf), the contents of which is incorporated herein by reference), NDAs and
ANDAs can be divided into the following four categories:

(1) 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 studies 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 (j)(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
either 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,

-45-



WO 2020/157699 PCT/1B2020/050752

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 is 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 III 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 Il 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
mect 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
mcludes 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, e.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, e.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 instructions 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;
e 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.e., 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 disecase 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 (¢.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.e.. 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);

o 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);
o All patients have Eastern Cooperative Oncology Group (ECOG) PS grade of O or 1;
e Androgen deprivation therapy (i.e., 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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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;
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;

Be able to swallow whole study drug tablets;

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;

Each 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.

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;

Allowed prior treatments for localized prostate cancer (all treatments must have been

completed >1 year prior to randomization)

a. <3 years total of ADT;

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

Exclusion Criteria

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

participating in the study.

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

Known brain metastases;
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e Lymph nodes as only sites of metastases;

e Visceral (i.e., 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;

¢ C(linical 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 (e.g., enzalutamide),
CYP17 inhibitors (e.g., abiraterone acetate), immunotherapy (e.g., sipuleucel-T),
radiopharmaceutical agents or other treatments for prostate cancer except those listed
in Inclusion Criteria;

o 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;

¢ 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;

o 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. Severc/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;

c. 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;

o 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 ina 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 or2 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 baseline; 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:

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

o 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;

¢ 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;

¢ Conventional multivitamins, selenium and soy supplements;

o 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);

¢ 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 (e.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.



WO 2020/157699 PCT/1B2020/050752

o 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
index;

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

o 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

indicated.

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], 9mTc 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 PCWGQG?2 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 >225% increase from baseline and >2 ng/mL above the nadir (confirmed by
second value 3 or more weeks later)
o 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 disease 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 discase 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 Clinical 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 discase)

e Subsequent anti-cancer therapy for metastatic prostate cancer

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

o 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)

o Scizure 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 I
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 ¢=0.05: 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 ITT 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 a=0.05:
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 acetate. 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 disease 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(42)
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(7.4)
<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 51(9.7) 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

41(0.5-222.9)

4.0 (0.7-341.4)

Prior docetaxel — no. (%)

Yes* 58 (11.0) 55 (10.4)
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 (2.3)

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
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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.

¥ 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(74)
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 discase
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.
T 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.
I 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(74) 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 87 (51.2%) 190 (70.1%)
prostate cancer therapy at data cutoff} — no.
(%)
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(1.8) 17 (6.3)
Others 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. (%) 847 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.

I 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(1.1) 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.

T 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.

1 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(04) 2(0.4)
Seizure 2(0.4) 1(0.2) 1(0.2) 0
Pulmonary embolism 1(0.2) 1(0.2) 2(0.4) 1(0.2)
Sudden death 0 0 2(04) 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(53) | 11(2.1) | 4(08) | 1(02)

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 2 (0.4) 2(0.4) 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(04)
Aspartate aminotransferase or alanine 7(1.3) 4 (0.8) 1223) | 7(1.3)
aminotransferase increased

Pain** 9(L.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(L.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 discase 2(04) 2(0.4) 2(04) 2(0.4)
Pyrexia 3(0.6) 0 1(0.2) 0
Urinary retention 2(0.4) 2(0.4) 2(0.4) 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(0.4) 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) 102 | 1(02) | 1(02)
Headache 1(0.2) 0 1(0.2) 1(0.2)
Hematuria 2(0.4) 2(0.4) 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) 2(0.4) 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)
Nausea 1(0.2) 0 1(0.2) 0
Neutropenia 2 (0.4) 2(0.4) 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(02) | 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.
T 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.

I 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)
Ao/ll)deaths within 30 days of last dose — no. 18 (3.4) 23 (4.4)
( lo)eath 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 2 (0.4) 0
Acute myocardial infarction 1(0.2) 1(0.2)
Sudden death 0 2(0.4)
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 discase 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.

-85-



WO 2020/157699 PCT/1B2020/050752

HIGHUIGHTS OF PRESCRIBING INFORMATION
Fhese Ighliohs do st hrchide 23k Qs nmu m.mim nm}»d & w2
E]

. \;:p\)mi 2&18 .
discoatine: ERLEADA o pariatss

ueatnimn {5 4

RECENT RAJ0R CHANGES.

e EotmeePriet Toxiciy: ERLEADX cancaiss =9

. Adviseaie:
bl fx:wak pawtners of xevn\.\(‘c\x" T

e potentiad 1o gse sffecive

- T téport LSRR
ERLEADA M0 N 0fites < Producss, EP &8 1-59
Swadow ke sihenst T8F o wrene e girin?

s Ooncon &
& ‘%As £ x_“"L STPIET may
reswtin dosy

See 17601 PATIENT COUNSELING INFORMATIIN snd FD4-

approved patient Jabed

Bratzed: 10158

FULL PRESCRIBING INFORMATION: CONTENTS®

1 IHRCATIONS ANO USAGE i ol
3 3..‘3;\6 p’\)»D ,\QMW«S
2 3~$z\¢=. FORNME AND STRERGTHS
3 i‘eTﬁPNH}FC-‘\ IONS 3% IM\.R:. F‘HAR‘\‘MCO..O"Y
s 3 R B of m:t-w
ular Fvents
3%
S, g e
§ 14
% SRR {F“-S"f‘ RAGRE MDY HENDUNG
¥ bl COUNSIEL IS (DR AT
Eafia
ner Trugs
¥

*Serbons v subsnctoxs couttes foo o Sl preoviing femnation 20wt
isted.

- 86 -



WO 2020/157699 PCT/1B2020/050752

FULL PRESCRIBING INFORMATION
1 INDICATIONS AND USAGE

ERLEADA iz wdicated for the treatment of patients with

s hdetastane castration-sensitive prostate cancer (nCSPC)
» Now-metastatic castrafion-resistant prodate cancer (CuniCREC)

2 DOSAGE AND ADMINISTRATION

21 Recommended Dosage

adiinistered erally cace
wout food.

The reconunended dose of ERLEADIA i 240 mg {fowr 60 my tablets
daily. Swallow the tablets whale. ERTEATSA cag be taken with or with

‘2 & gopadotropin-releasing honmone {GuRH} analog concurently o

teCiOmY.

Patienis should alse rece
showdd have had a bilaters! ore

2.2  Dose Modification

If & patieat expeniences 3 greater than or suyual to Grade 3 feacity or su mtolerable side effect,
habd dosing vl syptoms hoprove 1o lew than or equal to Grade | oor oripinal grade, then
resume af the same dose or & reduced dose (180 mzor 120w £

3 DOSAGE FORMS AND STRENGTHS

AR &0 on one side.

4 CONTRAINDICATIONS

MNone

5 WARNINGS AND PRECAUTIONS

5.4 ischemic Cardiovascular Events

Ischemiic cardiovasenlar eveats, mchuding events leading to death, cotred in patiznts receiving
nitor for signs and sympionms of 1schiense heart disense. Optimze management

ascular risk fotors, such av hyperfenzion, dinbetes, or dyshipidemia. Consider
discontinuation of ERLEADA for Grade I and £ events,

I a randondzed study {SPARTAN) of patnenty with mmCEPC, techemic cardiovasenlar events
occiyred in 4% of patients reated with ERLEADA and 3% of patients treated with placebo. Ina
sandomired study {TETAN) in patients with mCSPC, ischemic cardiovascular events occutred in
4% of patients tfreated with ERLEADA and 2% of patients {reated with placebo. Across the
SPFARTAN and TITAM saxhes, 8 patents (0.5%;) treated with ERLEADA and 2 patients {3.2%}
wreated with placebo died from an fschemic cardiovascular event. Pattents with cutrent evidence
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of unstable anging, wvecardial infaroton. o comgestive hesyt fadlure within six months of
vandoimzation wers excluded Bown the SPARTAN and TITAN studiss,

5.2 Fractures

Fractures ocowved in p‘iﬁems recetving ERLEATA. Evaluate patients for fiachue risk, Monttor
nd manage patients af tsk for Bactiwes acoonding to established Weatment guidélines and
onuider tse of hone-targeied agents,

In a vandomized study (SPARTAN) of patents with non-metasiatic casiration-resistant prosiate
cancer, frachuwes ochumred i 12% of patients trested with ERLEADA and tn 7% of patients

ad with placeho. Grade 3-4 fractures coovirad i 3% of pattents freated with ERLEADA and
in 1% of patients Wweated with placebo. The median time 1o wiset of facnwe was 31 days {range:
20 fo 9534 attents treated with ERLEADA. Rmiﬁne bc»n'e demih' a3

In a rendomized strdy (TITAN} of patients wi
fracawes ondurred in 2% of patients treated with ERLE%D% amd in 6% of patients oy 3
piscebn, Grade 3-4 factures ucze stihar 10 both arms ar 2% The median tme o anset ¢ f
fracture was 3¢ days {rauge” 2 to 111 davs) for patienits treated with ERLEADAC Routine bope
density avsessanent and treatnent of osteoporosis with bone-targeted agents Were not performed
iy the TITAN sty

53 Falis

Fal Ex ovctirred i pattents revetving ERLEATIA with moreased frequency in the eldetly [See Lie
: © Pomdations (8 Fyaluate pattents ko fall sk

In 8 randorsized stady (SPARTANM). flls sccred in 16% of patients freared with ERLEADA
compred fo %% of patients treated with placebo. Falle were oot associated with foss of
CONSCIOMINsS OF sEinge.

54  Seizure

Seizmwe occumed i patients receiving FREEADA. Femmanendy diwontinue ERLEADA m
patients whoe develop o seizmre dwiing weatment It B unknown whether anti-eptleptic
medications will prevent sefzvwes with ERLEADA Advise patients of the nisk of developing &
seimme while receiving ERLEADA and of engaging in suy dctivity where sudden Joss of
consciemness conld cause hamy to themsebwes or others.

In two randonuzed smdies (SPARTAN asnd TITAN), five patents (0.4%) treated with
ERLEADA and one patient treated with placebo (0. 196 experienced z seizure. Seinwe occnred
fiom 159 fo 850 daws offer initiation of ERLEATIA. Patlents with a hiStory of selzure,
predisposing Faciors for seizmare, of receiy frngs Ko fo decrease the seizure threshold or fo
indnce seiznee wers excluded. There is no clindcal experience in re-adunmisicring EREPADA o
patients who experienced a séizure.

- 88 -



WO 2020/157699 PCT/1B2020/050752

5.5 Embryo-Fetal Toxicity

The safery and efficacy of ERLEADIA have not been established in femwmles. Based on itz
mechamtsn of action, ERLEADA can cane fetal hanm and loss of pregnancy when administered
fo 2 pregnaut female fwee Ciivical P cology {1213, Advise males female
reproduciive potential to use effective contraception diving reatment and for 3 months
tast dose of ERLEADA fswe Live i Specific Popuiations (8.2, 834

% ADVERSE REACTIONS

The following are discussed i more detat] in cther sections of the labelirg

. Ischemic Cardiovascular Events fsee Farnings and Precaytions (513
. ACT & sings and Frecoyiio

*

® s and Precautions i5.41]

6.4  Clinical Trial Experience

Because clincal tiials are conducted under widely varving condiffens, adverse reacton ates
observad i the climcal rals of & drug canmot be dive compared 10 rates m the chimcal wials
of another drug and may not reflect the rafes gbserved in practice.

The maost compon adverse reactions £ 16%) that ccowred more Feruenaly i the FRIFADA-
weated patienty (& 2% over placeto) frorn the randomized placebo-contralled chnical wials
{TITAN and ETAN} were ue, artiwalgia. rash, decreased appetite, fall, weight
decreased. hvpertension, hat flush, diarrhea, and fracture.

Metastatic Castration-sansitive Prostate Cancer (imCSPC)

TITAN. a randomuzed {1:1) double-bind, placebo-comrolled. mumiti-cemter clinical stud
cnrolled patients who had mCOSPC. In this sindy, patients received either ERLEADIA st 8 dose of
240 mg daily or placebo. All patients 1 the TITAN study receive fant gonadofropin-
releasing hormoune {GnRH)Y anslog ar had prior hilstersd orchiectomsy. The median duration of
cxposiwe was 20 months {rangar ¥ fo 34 monthe} in patients who received ERLEADA and

t&

, acute kiduey tmpmy (u=2). cavdio-
respivatory arrest (n=1}, sudden cardiac death (n=1), respiratory failure (=1} cerebrovascular
accident (=1}, and large intestinal ulcer perforation {n=1}. ERLEADA was discontinmed due fo
adverse reachons i of panents. most commnondy from rash (2%4), Adverse reactions leading
to dose interruption or reduction of ERLEADA ocomred in 23% of patients: the most frequent
were rash, fatigne, and hyperfension Serious adverse reachions occnrred in 20% of
ERLEADA-treated patients aud 2094 in patiends recelving placebe.
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3

Table 1 shows adverse reactions occuiping in = op the ERIEADA am i TITAN that
ocourred with & 2% absolufe increace in frequency comparad to placebe. Table 2 shows
faboriory abnormalittes that ccoured @ »15% of patients, and more frequently (55%) In the

ERLEADA arm compared 1o placebo.

Tabie 1t Adverse Reartions in TITAN (mCSPC)
ERLEADA Placebn
N=524 N=327
SystemOrgan Class AR Grades  Grade 34 AW Grades  Grade 34
Adverse regetion &% ki 8 &
General disorders amd sdministration site conditians
Fahgue'” 26 3 25 2
Musculoskeletal snd connedctive Gssue disorders
Asthralzia® 17 G4 is 0.8
Skin amd subcutanenus tissue disarders
Rash’ 28 & 5 8.6
Prurttus 1 <t K] e
Vascular disorders
Hot flush 23 & is 8
PertAnsIon 18 a 16 2

ez smbdferme. wah popiarn
Tister, papnle, pemehigetd, shin

terti for doverse Reachions ({CTCAEY, the highest severtty fov these events &s Grade 3
econring in 2%, but less than 10% of patents treated

versus 2% on
versus 1%e oa

Addinonal adv eactions of huterest
with ERLEADA included dissrhea (9% versus 6% on placebo), nmscle spasm {
placebed, dysgensia (3% versus 1% on placebho), and hypothvroidism {4

Table 2: Labaratnry Abnormalifies Qorurring in = 15% sf ERILEADA-Treated Fatients and at a Higher
Incidencs than Placebu {Between Armn Bifference = 50 Al Gradess in TITAN (mCSPO)

PCT/1B2020/050752

ERLEADA
Al Grasdes Grade 3¢ Al Grades Grade 34
Laboratory Abnnrmality " . & .
- * 2 ] S 2
Hematology
Thite blood cell decransed 27 4 12 8.8
Chemistyy
Hypertrighveenide: i7 3 12 2

Tioes not reffect faz

Non-metastatic Castration-resistant Prostate Cancer {(nmnCRPC)

SPARTAN. a randonuzed {2:1), double-bhad, placebo-conwrolled, multi-center olinteal study
enrolled pattents who had mnCRPC, In this v, patients received either ERLEADA at a dose
af 240 myg dailv or a placebo. Al patients 1o the SPARTAN stady recetved & concomitant
gonad 2astng bonpose {GoRH}Y analog or had & bilateral orchieciomy. The niedian
siion of expesire was 16.9 months {range: .1 to 42 months) in patienis who recerved
ERLEADA and 11.2 months {range: 0.1 o 37 months) in patients who recetved placeba.
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Eihy potients

for deatls we on {3=4), mivoesrdial infarcion (=), and cerebsa! hewarhage (=13 Oue
patiewt (0.3 aterd with placebo disd Bowm ot adverse reaction of cardiopulmonary atrest

{p=1) ERLEADA was discontinuad due o adverse reachions in 1% of patients, most comanondy
from rash (3%} Adveise reactions leading fo dose wterruption or seductinn of ERLEADA
ocauted fn were yash, diarhes, fatigne, nausea,
vormting,  hypertension, atiris, Sedous adverse resctions cocunred i 23% of
FRLFADA-treated pafients and 23% in patients receiving placebo. The most frequent sen
adverse teactions { 3 wete Fachu o} it the ERIFATIA ayon and wioary refention {
the placeha arit

v

ot

Tabde 3 shows adverse peactions occuriing m > 10% on the ERLEADA avm in SPARTAN that
sectred with & =29 absobwe inceease i fregeocy compared o placeho. Table'd shosws
faboratory shuomalities that occurred in 21 5% of patients, and more frequently (5%} in the
ERLEADA anu conpared to placebn,

Table Xt Adverze Beactions iz SFARTAN unCRPC)
ERLEATA Placebo
N=863 N=3R§

Systew/trgan Class Al Grades  Grade 3-3  Albizrades  Grade 34
Adverse seaetion ) 2p E3 Y%
General dijm‘dere ansd adminisivaiion site condifons

Fatignatt 3% i 23 6.5
Muscifoskeletsd and connective tissue disorsdess

Srthssipia” 1% o} g Is3
Skin sud subcutanesis tissae disorders

3

Rash® 25 = & o3
Kletaolism snd nutritton disprders

Degrzased appetits’ 12 6.3 2 o

Pevipheral rdema’ 11 3] b ¢
Injury, poisaning and procedural campliviiars

Fait! 16 2 5 %

Fractors’ 2 3 7 0.8
Invesiigations

Woight decreansg’ is i 3 Q.3
Yasruiar disavders

Hypertension i) 14 28 12

Hot flush 14 el ? &
Gastrointestn disurders

Disnhes 24 i 13 D

Nausea 1% a 15 b
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Inchodes fRuge and asthents
Tortndes rach vash moaaie-papnlar, rol genenaiined, wiicanz, vash grostic, el morda
ks exdoliavic sh it Srvg Sraption., wonth wheratic

bR vesiebaal Bwchwe. 3
Sm\z S&\mm

sl sspiession SR, s I
fuved sanmen, aad fnetve, pabis A
% § ‘mﬁ.bm\}rmbmzrmz i Sackre, mw "u.mm
< e, cerviesd verdssal

=3
compresiias
‘":mmre ﬁmi:s 3

X

o Aidveres Regctions {

}mlmes agneu:r msor:kr decreased appethie. ety satety, awd
o G pentle egesns, pesiphered swellme, vevoril edema,

Smphedams,

& Ot ph;,e“‘m and he.m t.i}me (: :% ELHRY 3 R piace&x. .

Tabie 31 Laporatory sbnormalites Goowtrirg in2 15% of ERLEARA-Trenvred Patients and a3 a Highes
Incidence thag Placebo (Betwesn Avin Difference ~ 520 AN Grades) o SPARTAN (nimCURPC}

ERLEADS Placebn
N=593 N=38%
) A8 forades Gragds 3-4 Al Gragdss Grade 3-4
Labaratiny Abnormality P P N P
¥ - % 3 g 8y
Hesmatndngy
Ansnas i3 a4 &4 a3
Leukapems a7 9.3 29 o
Lyinphoparas 41 2 i 2
Chemistsy
H‘,}.H\“hzyes\exﬂlﬂnxsw FH o1 48 &
3\ i 5@ i
&7 2 3 8
32 2 23 03

T
Dezeand reflsct futing vakes
Rash

I the combined data of tae randomnzed, placebo-oontrolisd chnical studi sh associsted with,
ERLEADA was most conmnonly described as macular or raculo~ . Addverse resctions of
raslt were reported for 26% of patients tregted with ERLEADA vessus 8% of patients trested
with placebo, Grade 3 rashes (deBned as covering » 30% bosdy swiace area {BSAJ) were
reported wath ERLEADA meatment (6%) verss pdacebo {1.5%)

ash ocomred 2t median of 83 davs of ERLEATIA treatment. Bash resclved i
7aty of patients within 8 median of T8 days from onset of rash, Bash was commuonly maasaged
with ol antthistandnes. fopical corticostercids. and 18% of patteniy received svstemnc
corhicosteroids, Dose reduction or dose mitevruption sccurrad m 14% and 28% of patients,
respectively, OF the pattents whe bad dose interruption, 39% experienced recwrewe of tash
upon reimtradoction of ERLEADA.

-92 -



WO 2020/157699 PCT/1B2020/050752

Hypothyroidism

In the combined duts of hwe randomized, placebo-condrelled climical studies, hypothyroidism
eported for 8% of }mi ents weated with ERLEADA and 2% of patieris wreated with placebo
cd on assessivents of thyroid-stimulating hormons $T%H§ every 4aonihs, Elevated T8H
cured in 23% of patients “treated with ERLEADA sd 7% of patients freated with placebo,
TE miedian onset was at the Rest schaduled assessment. Thers were no Grade 3 or 4 adverse

actions. Thyrodd replaceigent STAPY WS initiated iy 3% of patients veated with ERLEADA.
T} vrodd replacenient ‘i‘leaapv when clideally indicated, should be initiated or dose-sdinstad fzee
Dy fsteractions

7 DRUGINTERACTIONS
7.1 Effect of Other Drugs on ERLEADA
Strong CYP2C8 or CYP3A4 inhibitors

4 1ndabiion is prediciad o tncresse fhe steady-
the potency-adyusted

Co-admimistvation of a strg CYPICE w O
state expostire of the active moeieties (s of wwbopnd apalutamde pl
unbound N-desmethvi-apalntamide). No inttial dose adjustment 1s necessary howe\‘ez’ reduce the
ERLEADA dese based on folerabili v [see Dosage o miinistreion {2207, Ml or moderate
mdtibifors of CYP2CR or CYP3AS are zM expected t affect the exposure of apalntanide.

7.2 Effect of ERLEADA on Qther Drugs
CYP3AS, QYP2CS, CYP2C 18 and UGT Substiates

el

ERLEADA iy o strong ducer of CYPIAS and O¥BXRIL0, and @ wesk mducer of € ‘LP"{ Y
momans. Concomitant use of ERLEADA with medications that are primarily
CYPIAS, CYP2CIS, ar UYP209 conx result 1 lower exposie & these m:-aixuimn\ Suby m Oh
for these medications 15 recommended when possible or evaluate for losz of activit
medication 1v contiped. Conconitant admgsieation of ERLEADA with medics
substrates of UDWP-ghicuronosyl tranaferase (UGT) can result in decreased exposure. TUse caution
Caubstrades of TIGT nmst be co-administered with ERLEADA and avahuate for loss of acgvity
7 x

wioer! Pharasaesd F2.33.

v
B =

r;,.,,

P-gp, BCGRP ow CATF1B1 Subatrates

Apalutanide was showe to be a weak miducey of P-glycoprotein (P-gp). breast cagicsy resistance
tein (BUERP), and organic amon taneporting polvpeptide 1Bl {OATPIBIY climeally. Av
~ieaki tate, apalutanuds reduced the plasma éxposnre to fexofeumdine {3 Fogp substrate) and

sivastatin (3 BURP/OATPIRI subswate). Concomitant wse of ERL FADA with nredications
that are substiafes of P-gp, BORP, or QATPIBY cap result in lower cxposwre of these
medications. Use cautiog if sabsirates «f Poop, BORP or (GATPIBI mwust be co-sdinintsterad
with ERLEADA a-ni evaluate for losy of activity if medication 1s continued [ses Clfnicsd
Plewsnacology (1 i,

o
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8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

The satety and efficacy of ERLEEADA have pot been established in females. Based on ifs
mechaunism of action, ERLEADA can cause fetal hamu and loss of preguancy fsee (finical
Fiupmacoiogy £12.13]. There are no human data on the use of ERLEADA in pregnant women.
ERLEADA is nof indicated for nse in fomales, o amimal embrvo-tetal developmental toxicology
studies were not condacted with apabrtamid

8.2 Lactation

Risk Suemmary

The safety and efficacy of ERLEADA have not been established in ferusles. There are no data on
the presence of apahuamide or its metabolites in human palk, the effect on the treasifed child, or
the effect on milk production.

8.3 Females and Males of Reproductive Potential

Contraception

fialas

Based on the mechanium of action and findings in as animal reproduction stady, advize nmle
patientz with female partners of reproductive potential fo nse effective comtraception during

freatment and for 3 months sfter the last dose of ERLEADA. [see Le iy Specific Populations
65137

infertility

fiatzs

Based on aninwal studies

Nepo#iniral Toxt

ERLEADIA away napair fertility i males of reproducive poteatial fses

fogy {1304

8.4 Pediatric Use
Rafety and effecitveness of ERLEADA in pediatric patients have not been established.

8.5 Geriatric Use

3§ the 1327 patients who recetved ERLEADA I chnical studies, 19% of pafients were less than
53 years, 31% of pattents were 63 years to T4 vears, and 408 were 75 vears and over.

N overall differences in effectiveness ware observed between older and vonager patients,

Of patients treated with ERLEADA (n=1073}, Grade 3-4 adverse reactions oconred in 30%
patients vornger than 65 wesrs, 419 of patients §3-74 wears, and 49% of patients 75 weas

alder. Falls i patients receiving ERLEADA with androgen deprivation therapy was elevated in
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the elderiy, ocourring i 8% of patients youngsr than 63
19%5 of patients 75 vears or older.

aare, 1% of patienty 63-74 years, and

10  OVERDOSAGE

There is no known specific antidote for apatutamide overdose. In the event of an overdose, stop
ERLEADA, underinke general supportive measures nufil clinical fcaicity has been diminished or
resclved

1 DESCRIPTION

Apalutaniide, the active ingredieni of ERLEATIA s an sadiogen receptor mbubstor, The
chemical nagme {4-[ T-{6-Chano-3-triflooromethyipyridin-3-yh-S-oxo-a-thioxe
diazaspire] 3.4 Joct-3-vi]-2-fluore-N-methyibenzamide). Apashrtanude is a white to shightly
powder. Apahrtamide is practically fnsoluble in agqueous media over a wide range of pH values.

¥

The molecular weight is 477 44 and mclecular formda 18 CrHes P8, The structural fomula
180

I]Lff\”
oi

ERLEATS {spalunannde)} is mpp}ted as Hihm-coated tablets for oral sdininistration conainng
a0 mg of apalutaniide. Inactive ingredients of the core tablet arer colloidsl anhvdious sitica,
croscarmeliose sodnun, wnovvpmp&i meihyleellnlose-acetate succinate, magnesium stearate,
msicrocrystalline celindose, and sihicifed nncrocrystalline celinlose.

o

The tablets are Doished with a conmarcialiv available film-coating comprising the following
excipients: ron ade black, iron exide yellow, palvethvlene glhvool, polyvinyt alcohal, fale, and
ttandurn dioxade.

12 CLINICAL PHARMACOLQGY
12.4 Mechanism of Action

Apahstanude is an Androgen Receptor (AR} mdubitor that binds divectly to the ligand-binding
domain of the AR, Apalutsnide mhibits AR miclear ransiocation, mhibits DNA binding, snd
ipedes AR-mediated transcriphion. A major ‘}}etﬁi‘uhit_‘ -desmethy] apalutsmide, iz a 1
potent infobitar of AR, amd exhibited ope-third th wity of apslutamide i an & vio
franscriptional siter  assayv.  Apalutamide admm ration caused decreased fumor cell
prchiferation and moreased apoptosis leading fo decreased twmor volume In mouse xeoograll
models of prostate cancer.

7
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12.2 Pharmacodynanucs

Cardiac Electrophysinlogy

The effect of apalotamide 240 my once daily on the QT interye ed i an open-label,
tmcmtmilﬁi ‘"2'1—\. enter, \m_ie-mn yﬁdnam«i H'{ xmd‘ m 43 ;}menw with CRPC. The
DN { ; I iefms) An
for apahtamide

u»-igl 218
wmd s active me{a‘cnhh

12.3 Pharmacokinetics

Apalut mnfie p}mmawkmetc parameters are presented as the memn {staudard deviation (8D)
wintwnde e aixd area mader the concentmtion cuive {~\§ )
; mi foraang repeated once-datly e F 30 to 480 me (0,125 o 2 hunes
the recomended dn\'we\ Following admimstration of ihe reconunended dosage, apaltantide
steadv-state wae achieved after 4 weeks and the mean acomumnlation ratio was approximately 5-
fold. Apahtamide Cuy was 6.0 megdml {1.7hand AUC was 100 meghimT (32) at sieady-state.
v fluchmations in apafutamide plavos cmxcenﬁmimx* were low, with mean peak-to-trough
ratip of 163, An increase in apparent clearance (CL/F) was observed with repeat dosing. bk
due o mdmfim of apabsamide’s own ;}‘iemhoh\m The sutoanduction effect Hbely reached its
maxinnun a the recommended dosage becanse exposwre of apaluiamide acrogs the dose mage of
30 to 430 mp s dose-proportional.

The major active metabohite M-desmiethyl spalutsamde g
124 meg-himl {23} at steady-state after the recommended dos N-desnetlind apabranude was
chagacterized by a Hlat concentraton-time profife at s with'a ngean peak-to-trongh tatio
of 1270 Mean AUC metabolite’parent dimg mtlo for N-desmethiyl apolutsodde foliowing
vepai-o 3 fenmnc exposure, relafive potency, and

@ adndnistation was 1.3 Based on
phanmacokinstic yroperties, N-desimethy] apahutamide hkelv contribated to the linicsl achivity
of apalufanude,

5.9 mozimk {103 and AUCwas

Absorption

Mean abselute oral bicavalability wes spproximately 100%%. Median fime o achieve peak
plasma conceanation . was 2 heurs (rnge 1 5o 3 howrs

Effsct of Food
ions aud with a high-fat

s, 3ad 150 protein cadories)
Aty Hine Fo reach G Was

Advnistrztion of apalutentide to healthy subjects nuder ding cond
mseal (approxhmately 383 o 600 fat oalories, 256 carboloadite calp
AT !

resulted in no clinically relevant chasges I Chpe and AU M
delaved approximalely 2 hoves with foed

Distribution

he mean apparent volnme of distribudon ar steady-state of apahuamide was approximately

T
236 L

i
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Apalptanide was 96% and N-desmethy! apalutamide was 852 bomnd to plasma proteins with no

concentration dependencye.

Elimination

ing and mcreased to 2.0 L' of steadyv-state

for

The CLF of apalutomide was 1.3 L' after singde dos
after once-daily dosing bkely due to CYPIAS muo-induction. The mesn effective half-hie
apalutanude in patients was approximately 3 days at steady-siate.

fdetabolism

Retabolism is the main rowe of chmination of apebusmide. Apabstanude v primarily
metabolized by CYPZCS and {YP3IAL 1o form active metabolite, W-desraethyl apalitamide. The
copfribution of CYP2CE and £ YP3A4 1o the membolism of apahuamide iv estimated to e S8%

and 13% fodlowing siagle dose but changes fo 40% and 37%, respectively at steady-siate.

Apalutarnnde represented 43% and N-desmetind apalutanude represented 4425 of the total A
following 8 single oral administration of radiolabeled apahmamide 240 mg.

Excrefion

sheled 1paim' mide, 63% of the
methivl

as
B

alutamnide and 2%

Lip to 7l days following 3 smgle oral administration of radicd

doge was recovered in nrine {1.2% of dese as mochanged apabdamide ad 2.

apalutamide} and 24% was recovered m feces {1.3% of dose as unchanged ap
F-desmethyl spalutanude).

RS

Speacific Populations

No chinieally stomificant differences i the pharmacokinetics of apslutamide or N-desmetind
apalutamide were observed based on age (18-%4 vears), race (Black, non-Japanese Asian
T’i'mnex‘e) mild to mnderate (eGFR 30-88¢ mTimin't. 73, esthmsted by the modification of diet
m renal disease [MDRDY eguation) renal mnpsivment, or mibd {Thild-Pugh A) to moderate
{Child-Pugh B) hepatic impairmen.

The effect of vevere renal hmpairment o end stage renal disease {eGFR <29 mLimin']. 73m’,
MDED} or severe hepatic impairment (Chiid—f-‘ugh Y on apslotamude ;:hmma»:akmfnfs 1%
unkaoaT

Drug Interactions
CHsct of Other Drugs on ERLEADA

Strong CYP2CE inhibitors

Apalutanude gy, decreased by Cincrsased by 63% following co-adminisiration
of ERLEADA & & 240 mg single dose

ith gemfitvozi (& strong CYP2CE mbhabitor).
Gemnfibrozil iz predicted fo increase the steady

state apabutamide Cupy, by 3236 and ATIC by 4
For the aciive mateties {smm of unbound apahutanude plas the potency-adiusted vubound \-
Jesmethy apalotanide), the predicted steadv-state e increased by 1

21%% while AUC

» and AU by 23%
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Swrang CYPIAL inhibitors

Apahiamide Cua decveased by 22% while AUC was sumilsr following co—mhimmt; tmn u~
ERIFADA & a 248 ng iin»le d{h;‘:‘ u-‘iih jtmtmmm»e :\a strong CE 1

a;;ah’siaﬁndx: {

Tl Increased by

CYPIAL/CYPICE inducers

Rifampin {a strong CYPIA4 and mederste CYP2CH mducer) |
state spalutsinde Dga by X 34
state Cuu deereased by 158

predicied o decrease the steady-

o, For the setive meieties, the predicted steady-

Aci‘d lowering agenis

Apaluismude i not iomzable uader relevant phyéiological pH condition, therefore acid kevenng
3;;_&11&:( {eg proton penp nbildtor, He-receptor antagonist, satacid) ate niot expected fo affert the
sodubility and bivavailability of apalutanude.

Drugs affecting ransperiers

fa vitve, apalufannde ad N-desmettivl apshutamide e subsirates for Fogp bul pot BORP,
GATPIRE, and OGATPIBI. Beosuse apslutamide is  completely abworbed after oral
admintsirabon, P-gp does not Bt the absorption of apalutamide and therefore, inhibition or
induction of P-gp K not expeciad o affect the bioavailability of apalutamide

Effect of ERLEADA on Sther Drugs

C\fP subsuates
B v studies showed that spabstamide and N-desmethy! apalmnide ae windevate to shrong

CYP3A4 and OYP2BS inducers. are moderais mibnbitors of CYPEG and C
wihubitors of CYPICE, CYP2CI9, and CYF
nof affect CYPIAL and

YP2CS, and weak
4. Apsiutanade and N-desmethyl apalutannds do
TP2DG at therapeuitcally refevant concentiations.

VP substrates resnfted in
cerease v the AUC of ﬁn\hzcc}am {& ‘1 Pjﬁv \wbma»e: 85% 3

& de
umﬂpxa&ie {a CYPIUI9 subsivate), and 46% decresse in the AUC of S-warfana {a C‘x"{—"""
subsivate), ERLEADA did not cause clinically dgnificant changes in exposure to g OYPIC
sibairate.

P-gp. BCRP and CATPIBY subsirates

C(’s-adnm‘ir‘ﬁ‘aﬁm: af ERLEADA with single oral doses of wansposter substtates respdted in a
309 AU of fexofenndine {3 P-gp subsirate} and 41% decrease in the AUC o
JATPIBI substrate} bat had to mmpact on Cuy.

P-l»

Pospvasiatin QBCR_“:

UET subsrates
Apahiamide may imduce UGT. Concomitant admnisteation of ERLEADA with medications that
ave substrates of UHGT may cesult in lower exposie to these medications.,
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QUCT2, DATY, QAT3 and MATEs subsirates

In vigro, apalntangde sud N-desnethyl apaligamide whibit ceganic cation ransporter 2 {OCT2L
organic andon fransporter 3 {OAT3) and mudidniz and foxin extrusions (MATEs), and do not
inhitat organic anion transpoarter 1. Apslutamide is not predicted to case clincally significant
changes iy exposure 1o an BAT3I substrate.

GnRH Analog

In wmCSPC subjects receiving leuprolide acetate (& GuRH analog) co-adnunisterad with
apaluisnnde, PR data imdicated that apahuamide had no appsrent effect on the steady-state
exposire of leuprolide.

13 NONCLINICAL TOXICOLOGY

13,1 Carcinogenesis, Mutagenesis, impairment of Fertility

Long-term antina} studies have got been conducted to evaluate the carcinogenic potential of
albtamide. Apalutanyde did not bpluce muations in the bacterial reverse nmtation {Ames}
s and was not genot ity either chromosone shepration assay or the 1t vhve at
bowe marrow nucronuclens assay or the i vive raf Comet az

In repeat-dose toxicity shudies in msa}a ats {up 0 28 W Pei\d, and dn'«» { np ro R
of the prostate gland and senunal vesteles. aspermia/
h;ﬁgﬂpla\ aor by yperfrophy of

».,4

f the .umsntm} cells in the ‘c‘:“iﬁ\ilh.!l\e
3y i rats (1.4 tres the homau exposuee based on AU
«ism (( D times the hwmnan exposire hagsed on AUCH

In a fernibity stxdy in omale rats, a decrease i spenn concentration and monlily, incressed
abroruzal :«:pﬂ’m n‘xm}:haio lewer copulation and fertthity rates {npon prunng with matrested
) Fthe swonm sex v and epidadymis were obsarved
2 1 S tirnes the wnan exposure based on AUC)
& re(m\.ed m_mﬁm ui five Mu. due o mmﬂ@i pre- sndior post-implantation foss was
observed following 4 weeks of 150 mpke'day administeation {57 times the human ¢ S
based on AUIC), Effects on male rats were reversible affer 8 weeks from the kst apaiutamide
adininistration.

14  CLINICAL STUDIES

The efficacy and safety of ERLEADA was establiched in fwo randomized placebo-controlied
clmical trials.

TITAN (NCTO2488318): Metastatic Castralion-sensitive Prostate Cancer {mCSPC)

TH AN was a i.mdoxmzed double-biingd, placeho-controlied, nulunational, climcal frial in which

g e randomdzed {101} 10 1 either ERTEADA craily at a dose
of "48 nig once daily (N = 325) or placebe once daly (N . Al patients b the TITAN tial
vecerved concomstant GnRH fog or hed prior bilateral orchiectomy. Patients were stegtified
by Gleason score at dlagnosis, prior docetaxel use, and region of the world, Patients with both
high- and low-voliune mC 'SPC were eligible for the studv. High volume of disease was defined
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as niefastases velving the viscera with 1 bone lesion or the presence of 4 opmwre bone lesions,
at lenst 1 of which must be in a bowy stonchne heyand the vertebral colunm snd pelvic boaes.

ics were balanced betwee
s of patiente were
mm;m. 22% Astan, and 280 Black,
~{L1\_e- j_)ci\.clst t( ayof piﬁl?‘}iw i} d figh-vo ium\. disease and 37%% bad low-volume disease,
Rixreen percent {16%} of pstients had prior suegery. radivtherapy of the prostate mism};.
magonty of g}nnem‘ iad & Gleason score of % of Tigher {67%), Sixby-aight percent (68
patients received priog treatnient with an 331(:—.33)(110&&%1 {bivalutamide. flutantide, ot mhmﬁmde)
AN patients except one in the placebe grovp. had an Eastern Couperative Oncology Group
Performance Smtus {ECOG PRY coore of e § s study enry

3 of

The mwjor efficacy oufcome messures of the soudy were overall suwvival {08 and radiographic
progression-free “rvival {rPF Radingraphis creseion-frae swivival was hassd i
tigator assessment and was defined as thoe from randonyzation i radiograplic disease

eritenia) andics progression i soff s disease.

A stutistically significant inprovement in 08 and rPES ed In patients mademized
to recetve ERLEADA compared with patients randomized o receive placebo. The vesulis for OS
afe bazel wpon @ prespecified bdterbwm efficecy analysds. Efftcacy results of TITAN ae
suntnarized in Table S and Fignres 1 and 2

Table 8 Surnary of Effic

oy Results — Intest-to-tvent mOsPC Prxpuia*mu {TITAN)

Placeho

Endpoint

Crveratt Sarvivad
Diegths {90}
Riedian, mord ? (ﬁfi}d
Hazard saho
povabue®
Rushivgraphic Progr
Duseass progres o death (85§
Median, months {§3% CI¥
Hezard ftio {95% I 2
pvaive” ~6 0061
focied Aphs =623

egsion-free Survivad

WE=ov Extirnatde

Cousistent snprovement n 1PES was observed across the following patient subg
wrbone (hugh ve foswy, prive dosetaxel use (ves or nad, and Glesson scare @ draguosts ¢
71
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Consistent npprovement in OF% was observed across the following patient suberups discase

volpme (high vs low) and Glesson score at diagnosis v, 2Ty,

Treatment with ERLEADA statistically  sipnificantly delaved the mitistion of cytotoxic
cheniotherapy (HE = (139, 2995 CI=0.27 SRV

Figuie 12 Rapian-Jeier Pt of Overall Sarvival {08); Intert-to-trest mOSPL Populaiion (TITAN}
UGS SIS -
T Tt
T e

50
=
?:
@

E 80 4
&
:i;;‘.
E+3
B8

& 40+
0
5
=

204

Q

1 : ¥ T §
] 3 6 % 1% 15 18 1 47 30 3} 88

Months from Randomization
Jubjects atrisk

Plagsbe 527 S34 S0¢ B0z 4v3 483 WY 288 142 &89 13 & Q

ERLEADS. 525 19 B11 200 480 967 410 286 65 &0 14

=
o
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Fipure I: Kapian-Meier Plot of Radiopraphic Progression-Free Survival (PFS); Inient-to-treaf
wOSPC Population (TITAN}

100
80~
b
£
@
5 80~
=
¢ .-
5 A0
@
kst
& b e
20
0
T ¥ v ¥ ¥ ¥ T v ¥ ¥ H T T
0 3 & ] 2 48 8 #2437 W OB I8

fonthy from Rangomization
Sulgects =t risk

Flacebo 527 488 437 281 328 240 21 4D &7 14 3 i ¢}

ERLEADA &35 488 458 A% 389

e 124 88 21 b 1 e}

SPARTAN INCTO1948204 1 Non-metastatic, Castration-resistant Prostate Cancer
{rmiCRPC}

SPARTAN was a mmiticenter, donbie-bhind, randonuzed (2:13, placebo-conirolied clinical trial 1n
which 1207 patients with renCRIC were randomized {2:1) o receive either ERLEADS orally at
3 dose of 240 mg once datly (N = 804} or placebo once datly (N = 4611 AH patients in the
SPARTAN uial recefved a convomitant GaRH analog or had 2 bilateral orchiectomy, Patients
were siranfied by Prostate Specific Antigen {(PRA} Doubling Time {(PSADT]. the use of boue-
paing agents, and locoregional disease. Patients were required fo have 3 PSADT < 10 months
and confirmation of son-metastatic disease by bitnded independent ventral review (BICR) PSA
resuits were Blinded and were not used for treatment discomiinuation. Patients randomized
either arm discontinved treatment for radiomraplic disease progression confirmed by BICR,
Iocoregionad-only progresston, matiation of new weatment, unacceptable foxicity. o withdeawal.

The following patient demgraphics and baselme disease characteristics wete balanced between
the trestment sims, The medisn age was 7 s {range 48971 and 26% of patients were
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RO vears of age or obder, The racial distrlntion was 66% Cavcasian, 12% Asiag, aud 6% Black
Reveniy-seven percent {779} of pafients in both weatment anus had prioy surgery or
iotherspy of ih: prostate. A msjority of patients had a Gleasan scove of 7 o higher {7895
Fifteen percent { 159y of patients had «2 cm pebvic bhnph nodes at sindy sntry, Sevepty-three
percent { {733 i pum‘ms ei‘;'eé m‘ioi’ m?ar‘mmir vdf‘:x an anfi-ami{mr:‘-n; 9% of patients
yeceived bics
Cooperative Uﬂmmw iﬁ'@i;gs Pcsf Drnance \iﬁtu: {Et
Asnong the pattents whe discontifiued s‘md'
ERLEADA) a grealer propostion { 3
frerapy compared Wy paties freatad \mh }ERLF% A { Wya) im<\1391031a§-0£1;3~* PrOSresion
aceurrad iy 2% of patients overall

The major efficacy ditcoine measure of the shady
fae time from mndemization to fhe thoe of fira &
defined as new bone of soft fissue Iesmms or Pnlz ge Ivmph nuie\ nhm'e the ﬂnc ﬁu’cmimx, o
were e fo
OCON "'QI(‘G al ps*@g{exﬁfsimx:

reveive placebo, Consistent resubts
(< & months or » 6 monthis}, use of &
'mm \h‘-E"hﬂ NG or NIy The maer efficacy

prior buneupmmg agm“ i\_sv, o HQ}. and Euw
nufceme was supportsd by statistically significent improvements in TTA, PFS, and fime fo
symuptearsahic progression, Ovessll surarval %U‘x\ data wers not msture at fhe time of Basl MES
analysis 5 of the wquufd sumber of eventsy The eificacy resuls of MFS, TTA, and PES
frony SPARTAN are sunmvarized in Figure 3 and Table &
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Figure 3: Kaplan-ddeder Metastasis-Free Survival (MES Carve in SPARTAN {mmCRPO)
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Storage and Handling

L excursions permitizd to 13°C 1o 30°C {(39°F to 88°F) [soe

Ntore in the original package. Do not discard desiccant, Profect frons Helwt and moisture.

17 PATIENT COUNSELING INFORMATION

Advize the patient o ¥

ischemic Cardiovascular Events

* Inform patients that ERLEADA has been
A(E«}\g patiens fo seak humes

assccited with ischemic cardiovasculy events,
e medical stienion 1f A apprems suggestive of a

ardinvascular event occur free Warnings and Procausions €3

Falis and Fraciures

® Inforn patienfs that ERLEADA & as "'\{o?t\u Wi {ﬂ} an werassed mcidence of falls and

fractures Jeee Warnings and Preca

Sefzures
. Tnform patients tha ERLEADA has been assaciated with an increased risk of seizure.

Discuss conditipng that may predispose 1o serzures and medications that may lower the
seizme threshodd, Advise patients of the risk of engaging in any activily where susdden
foss of vog siess condd case serions hanm o themselves or vilers. Inform patients

to contact theh healtheare provider vight away i they experience a seirnre fsoe Barnings

erid Procanitons (5407,

Rasgh

¢ fuform patents that EREEADA fz assonated with rashies and to inform their hesltheare
provider if they develop w rash fsoe ddverse Regcorions 16.43].

Dosage and Administration

® Infort patienis receiving concontiagf gonddcmopin-relensing bommons {GuRH} analog
therapy that they seed. fo matizin s weatmem during fhe coubse of treatmeent with
FRLEADA.

» Instract pabients o ke their dose at the saane Hue sach day {ooce daily), ERLEADA van

be taken with or without food. Each tablet shonld be swallowed whole

® Inform patients that in the event of a missed daily doseof ERLEADA, they shonld take
their normal dose 8y soon & possible on the sae day with & retwn o the normal
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PATIENT INFORMATION
ERLEADA™ ter tee'dah}
{apalutamide}
Tabilets

What is ERLEADA?
ERLEADA I a D
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«  Your healihcars provider may chengs your dose ¥ need
& Do oot stop takng your prescoribed dose of ERLEADA withwat taiking with ywour healthoare provider fist

T provides feb

. = yony prescabed dose of ERLEADA 1 time 3 day, ettt me each day.
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et chesi pain or discormnfort al rest.of with acthdty o
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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:

I. 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)-8-0x0-6-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-
y1)-2-fluoro-N-methylbenzamide,
4-|7-[4-cyano-3-(trifluoromethyl)phenyl]-8-oxo0-6-thioxo-5,7-diazaspiro[3.4]oct-5-
yl]-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.

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.

1.

12.

The method of any one of the preceding claims, wherein the anti-androgen is 4-[7-(6-
cyano-5-trifluoromethylpyridin-3-yl)-8-o0x0-6-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-y1)-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-3-y1]-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-y1)-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-y1)-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-y1)-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-y1)-8-oxo-
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.

The method of claim 13, wherein the dose of 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
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-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 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, KLH-2109 or triptorelin.

The method of claim 15, 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 used in

combination with bilateral orchiectomy.

The method of claim 6, wherein the 4-[7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-
ox0-6-thioxo-5,7-diazaspiro[3.4]oct-5-yl]-2-fluoro-N-methylbenzamide 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, 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.

- 111 -



WO 2020/157699 PCT/1B2020/050752

20. The method of claim 1, wherein the anti-androgen is 4-(3-(4-cyano-3-
(trifluoromethyl)phenyl)-5,5-dimethyl-4-ox0-2- thioxoimidazolidin-1-y1)-2-fluoro-N-

methylbenzamide.

21. The method of claim 20, wherein the 4-(3-(4-cyano-3-(trifluoromethyl)phenyl)-5,5-
dimethyl-4-oxo0-2- thioxoimidazolidin-1-y1)-2-fluoro-N-methylbenzamide is

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

22. The method of claim 1, wherein 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.

23. The method of claim 1, wherein 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.

24. 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)-8-0x0-6-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-oxo0-6-thioxo-5,7-diazaspiro[3.4]oct-3-
yl1]-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.

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

trifluoromethylpyridin-3-y1)-8-oxo0-6-thioxo-5,7-diazaspiro[3.4]oct-5-yl]-2-fluoro-N-

methylbenzamide.

-112 -



WO 2020/157699 PCT/1B2020/050752

26. The method of claim 25, wherein 4-[7-(6-cyano-5-trifluoromethylpyridin-3-yl)-8-oxo-
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.

27. A method 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-5-trifluoromethylpyridin-3-yl)-8-oxo-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-yl)-2-fluoro-N-methylbenzamide,
4-[7-[4-cyano-3-(trifluoromethyl)phenyl]-8-oxo0-6-thioxo-3,7-diazaspiro[3.4]oct-
5-yl]-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.

28. 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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