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ABSTRACT

TheU.S. Food andDrugAdministration approved enzalutamide
for the treatment of patients with chemotherapy-näıve meta-
staticcastration-resistantprostatecancer(mCRPC).Attheprespec-
ified interim analysis, a statistically significant improvement
inoverall survivalwasdemonstrated forpatients in theenzaluta-
mide arm compared with patients in the placebo arm. The
overall benefit-risk profile supports the expanded indica-
tion for enzalutamide. On September 10, 2014, the U.S. Food
and Drug Administration approved enzalutamide for the
treatment of patients with chemotherapy-näıve metastatic
castration-resistantprostatecancer (mCRPC).Enzalutamidewas
initially approved in 2012 for use in patients with mCRPC who
had previously received docetaxel. The current approval was
based on the results of a randomized, placebo-controlled,
double-blind trial conducted in 1,717 asymptomatic or mini-
mally symptomatic patients with chemotherapy-näıve mCRPC.
Patients were assigned to receive either enzalutamide 160 mg
or placebo orally once daily. The coprimary endpoints were
overall survival (OS) and radiographic progression-free

survival (rPFS), which was assessed by independent central
radiology review. At the prespecified interim analysis,
a statistically significant improvement inOSwasdemonstrated
forpatients in theenzalutamidearmcomparedwithpatients in
the placebo arm (hazard ratio [HR], 0.71; 95% confidence
interval [CI],0.60–0.84).ThemedianOSwas32.4and30.2months
in the enzalutamide and placebo arms, respectively. A
statistically significant prolongation of rPFS was observed in
patients in theenzalutamidearm(HR,0.17;95%CI,0.14–0.21).
In addition, the time to initiation of cytotoxic chemotherapy
was prolonged in the enzalutamide arm (HR, 0.35; 95% CI,
0.30–0.40), with median times of 28.0 and 10.8 months in
the enzalutamide and placebo arms, respectively. The safety
profile was similar to that previously reported for enzaluta-
mide. Adverse reactions of interest included seizure, hyper-
tension, and falls. Enzalutamide should be discontinued
if a seizure occurs during treatment. The overall benefit-risk
profile supports the expanded indication for enzalutamide.
The Oncologist 2015;20:960–966

Implications for Practice: This new approval expands the enzalutamide indication, allowing health care providers and patients to
use enzalutamide for the treatment of metastatic castration-resistant prostate cancer either before or after cytotoxic
chemotherapy.

INTRODUCTION

Prostate cancer is the most commonmalignancy in men, with
anestimated29,480deaths in theUnitedStates in2014 [1].No
treatment prolonged overall survival (OS) in patients with
metastatic castration-resistant prostate cancer (mCRPC) until
docetaxel combined with prednisone received Food and Drug
Administration (FDA) approval in 2004 [2]. That approval was
basedona clinicallymeaningful improvement inOS inpatients

treated with docetaxel (administered every 3 weeks) plus
prednisone when compared with patients treated with
mitoxantrone plus prednisone (hazard ratio [HR], 0.76; 95%
confidence interval [CI], 0.62–0.94;p, .009) [2,3].Themedian
OS was 18.9 and 16.5 months in the docetaxel and mito-
xantrone arms, respectively. Of note, 45% of the patients had
active pain (with a score of 2 or more on the Present Pain

Correspondence: Yang-Min Ning, M.D., Ph.D., Office of Hematology and Oncology Products, Center for Drug Evaluation and Research, Food and
Drug Administration, 10903 New Hampshire Avenue, Building 22, Room 2139, Silver Spring, Maryland 20993, USA. Telephone: 301-796-2321;
E-Mail: ningy@cder.fda.gov Received April 23, 2015; accepted for publication May 12, 2015; published Online First on June 12, 2015.
©AlphaMed Press 1083-7159/2015/$20.00/0 http://dx.doi.org/10.1634/theoncologist.2015-0166

TheOncologist 2015;20:960–966 www.TheOncologist.com ©AlphaMed Press 2015

CM
E

mailto:ningy@cder.fda.gov
http://dx.doi.org/10.1634/theoncologist.2015-0166
http://www.TheOncologist.com


Intensity scale or an analgesic score of at least 10), and 22%
of patients had visceral metastases at study entry [3]. Since
its approval, docetaxel has generally been used to treat pa-
tients with symptomatic disease and/or visceral metastases.
For asymptomatic patients with mCRPC, concerns have been
raised regarding when to initiate docetaxel-based cytotoxic
chemotherapy [4].

Two treatments have received FDA approval for use in
asymptomatic orminimally symptomatic patientswithmCRPC
who have not received chemotherapy for metastatic disease.
One is sipuleucel-T, an autologous cellular product consisting
of peripheral bloodmononuclear cells (PBMCs) obtained from
patients by leukapheresis and cultured at 37°C with a recom-
binant fusion protein (prostatic acid phosphatase fused
with granulocyte-macrophage colony-stimulating factor) for
36–44 hours. Its approval was primarily based on the results
of a randomized, double-blind phase III trial of sipuleucel-T in
asymptomatic orminimally symptomatic patientswithmCRPC
[5, 6]. Patients with visceral metastases were excluded. The
control arm consisted of one third of leukapheresis-isolated
autologous PBMCs cultured at 2°C–8°C without the recombi-
nant fusion protein for 36–44 hours. Patients underwent 3
leukapheresis procedures (atapproximatelyweeks0, 2, and4),
followed 3 days later by an infusion of either sipuleucel-T or
the study control. The final analysis of the primary end-
point showed that patients treated with sipuleucel-T had a
statistically significant prolongation of OS compared with pa-
tients treated with the control (HR, 0.78; 95% CI, 0.61–0.98;
p 5 .032). The median OS was 25.8 and 21.7 months in
the sipuleucel-T and control arms, respectively.

The other treatment is abiraterone acetate, an oral CYP17
inhibitor approved in combination with prednisone for the
treatment of patients with mCRPC either before or after cy-
totoxic therapy. The product received FDA approval initially in
2011 for use in patients with mCRPC who have received
previous docetaxel [7]. Compared with placebo plus predni-
sone, abirateroneacetateplusprednisonewasassociatedwith
a 3.8-month prolongation of median OS (HR, 0.65; 95% CI,
0.54–0.77; p , .0001). In 2012, the indication was modified
after FDA review of the results from a randomized, double-
blind, phase III trial in asymptomatic or mildly symptomatic
patients with chemotherapy-näıve mCRPC and no visceral
metastases [8, 9]. The coprimary endpoints were OS and
radiographic progression-free survival (rPFS). Patients re-
ceived abiraterone acetate plus prednisone or placebo plus
prednisone. The results showed a statistically significant im-
provement in rPFS favoring the abiraterone acetate arm with
a hazard ratio of 0.43 (95% CI, 0.35–0.52; p , .0001). In ad-
dition, OS was prolonged, favoring the abiraterone arm (HR,
0.79; 95% CI, 0.66–0.96) in the third prespecified interim
analysis. However, this interim analysis of OS did not cross the
O’Brien-Fleming boundary for statistical significance. Pre-
specified secondaryendpoints suchas the timeto initiationof
cytotoxic chemotherapy showed statistically significant
improvements in favor of abiraterone acetate [8, 9]. The
totality of the findings, along with the established OS benefit
in patients previously treated with docetaxel, justified the
approval of abirateroneacetate for this indication.The results
of the prespecified final analysis for OS were recently re-
ported and showed a statistically significant improvement

in OS for patients treatedwith abiraterone acetate compared
with patients treated with placebo (HR, 0.81; 95% CI,
0.70–0.93; p 5 .003). The median OS was 34.7 and 30.3
months in the abiraterone acetate and placebo arms,
respectively [10].

Enzalutamide (Xtandi, Astellas Pharma US Inc., http://
www.astellas.us) is an androgen receptor inhibitor that
received initial FDA approval on August 31, 2012, for the
treatment of patients with mCRPC who have previously
received docetaxel [11]. This was based on a 4.8-month
improvement inmedianOSwithenzalutamide ina randomized,
placebo-controlled trial (AFFIRM) (HR, 0.63; 95% CI, 0.53–0.75;
p, .0001) [11, 12]. At the time of approval, the applicant was
conducting another randomized, placebo-controlled, phase III
trial (MDV3100-03) in asymptomatic or mildly symptomatic
patientswithchemotherapy-näıvemCRPC[13]. Itskeyobjective
was toassess theefficacy and safetyofenzalutamide in patients
who had not received cytotoxic chemotherapy. This was the
same disease setting that was studied in the sipuleucel-T and
abiraterone acetate trials discussed in previous paragraphs.The
enzalutamide trialwas reportedtohavepositive resultsandwas
first presented in February 2014 [14].

The applicant submitted a supplemental New Drug Ap-
plication (sNDA) on March 18, 2104, based on the results
of the MDV3100-03. This sNDA received a Priority Review
designation and, on September 10, 2014, the product’s
indication was modified to include patients with mCRPC
irrespective of the use of previous docetaxel or other cytotoxic
chemotherapy.The present report summarizes the key clinical
and statistical review findings that support this new indication
for enzalutamideandexpand the FDAexperience,with theuse
of rPFS as a coprimary endpoint.

TRIAL DESIGN

MDV3100-03 was a randomized, double-blind, placebo-
controlled, phase III trial of enzalutamide in patients with
mCRPC who had not previously received chemotherapy for
prostate cancer [14, 15]. To be eligible for the trial, patients
were required to also have evidence of prostate-specific
antigen (PSA) and/or radiographic progression [16], an Eastern
Cooperative Oncology Group (ECOG) performance status of
0–1 and be asymptomatic or mildly symptomatic, determined
byaBriefPain Inventory-ShortFormscoreof,4at studyentry.
Patients with visceral metastases were eligible. The exclusion
criteria included a history of seizure or any condition that
might predispose to seizure, previous use of androgen sy-
nthesis inhibitors (e.g., abiraterone acetate,TAK-700), and the
use ofopiate analgesics for tumor painwithin 4weeks of study
entry.Thepatientswerepermitted tousemedications that can
lower the seizure threshold. The trial was designed to assess
an improvement in both OS and rPFS.

Patients were randomly assigned (1:1) to receive
enzalutamide 160 mg or placebo orally once daily. Study treat-
ment continued until disease progression (i.e., evidence of
radiographicprogression,askeletal-relatedevent[SRE],orclinical
progression), along with the initiation of a cytotoxic chemo-
therapy or an investigational agent, unacceptable toxicity, or
consent withdrawal. Radiographic scans were performed
at baseline, every 8 weeks for the first 24 weeks after
randomization, and every 12 weeks thereafter. After study
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treatment discontinuation, patients were monitored long
term for survival, subsequent treatments for prostate cancer,
skeletal-related events, and radiographic progression (if radio-
graphic progression was not confirmed before treatment
discontinuation).

OSwasdefinedasthe interval fromrandomization todeath
fromanycause.Forpatientswhowerealiveat theanalysisdata
cutoff date, the survival time was censored at the last date
the patient was known to be alive or the data cutoff date,
whichever occurred first. Radiographic progression-free sur-
vival was defined as the time from randomization to the first
objective evidence of radiographic progression assessed by
independent central radiology (ICR) reviewordeath fromany
causewithin 168 days after study treatment discontinuation,
whichever occurred first. The ICR review of the electronically
transmitted imaging data from the study sites was blinded to
treatment assignment and nonimaging clinical information.
The blinded results of the ICR review were transmitted to
the study sites. Radiographic progression was defined by
bone scan identification of 2 or more new bone lesions
with confirmation as per the Prostate Cancer Clinical Trials
Working Group 2 (PCWG2) criteria [16]. For 2 or more new
lesions on a bone scan observed at week 9, radiographic
progression required 2 additional new lesions on a confirma-
tory scan performed at least 6 weeks later. Radiographic
progression of soft tissue lesions was determined according
to the Response Evaluation Criteria in Solid Tumors (RECIST),
version 1.1. For the primary rPFS analysis, events determined
by the ICR review were used. For patients who did not have
evidence of radiographic progression, their rPFS time was
censored to the date of the last scan showing no disease
progression. Patients who had a SRE (including radiation to
metastases), discontinued study treatment, or initiated
a new treatment before radiographic progression were
censored to the date of the last radiographic assessment
without evidence of progression before the incidence of
the SRE, treatment discontinuation, or initiation of a new
treatment.

The trial was powered to evaluate an improvement in both
OS and rPFS. The overall 2-sided a-level was 0.05, with 0.049
allocated to OS and 0.001 to rPFS. During the trial, the
statistical plan was amended to prespecify an interim
analysis for OS with approximately 516 deaths (67% of the
765 events required for the final analysis) and to clarify that
the rPFS analysis was to be conducted at the interim OS
analysis, with a minimum of the first 410 ICR-determined
events. These planned analyses were to be conducted in the
intent-to-treat population and were agreed on with the FDA
in March 2013. A prespecified analysis plan for all the
secondary endpoints was also agreed on. The key secondary
endpoints included the time to initiation of cytotoxic chemo-
therapy, time to first skeletal-related event, PSA response,
and RECIST responses.

RESULTS

The trial enrolled 1,717 patients from 22 countries, with 872
patients assigned to receive enzalutamide and 845 patients to
receive placebo. Fourteen percent of the patients were from
the United States. The baseline patient characteristics were

balanced between the two arms. The key demographic and
disease characteristics for the two arms are summarized in
Table 1. The baseline pain assessment was 0–1 (considered
asymptomatic) in 67% of patients and 2–3 (considered mildly
symptomatic) in 32%.The ECOGperformance status scorewas
0 for 68% of the patients and 1 for 32%. Fifty percent of the
patients had an initial Gleason score of 8–10. At study entry,
54% of patients had radiographic evidence of disease pro-
gression and 43% had PSA-only progression. Visceral metas-
tases were present in 12% of the patients. One patient in each
armdidnot receive thestudytreatment.Approximately12%of
the patients in each arm had at least one protocol deviation
and/or violation.The use of subsequent (after discontinuation

Table 1. Key baseline characteristics in the MDV3100-03 trial

Characteristic
Enzalutamide
(n5 872)

Placebo
(n5 845)

Age (y)

Median 72 71

Range 43–93 42–93

Race

White 669 (77) 655 (77)

Black 21 (2) 13 (2)

Asian 85 (10) 82 (10)

Other 97 (11) 95 (11)

ECOG score

0 584 (67) 585 (69)

1 288 (33) 260 (31)

BPI-SF pain scorea

0–1 569 (65) 567 (67)

2–3 275 (32) 262 (31)

$4b 15 (2) 11 (1)

Missing 13 (1) 5 (,1)

Disease progression type

PSA-only progression 375 (43) 369 (44)

Radiographic progression 475 (54) 451 (53)

No evidence of
progressionb

22 (3) 25 (3)

Metastatic sitesc

Bone 741 (85) 690 (82)

Lymph node 437 (50) 434 (51)

Viscera (liver, lung) 98 (11) 106 (13)

Total Gleason score at
diagnosis

#7 414 (47) 385 (46)

$8 424 (49) 423 (50)

Missing 34 (4) 37 (4)

Serum PSA level (ng/mL)

Median (range) 54 (0.1–3,182) 44 (0.3–3,637)

Data presented as n (%), unless otherwise noted.
aBaselineBPI-SFpain scoreswerebasedonthereportedworstpainscore
in the 24 hours before randomization.
bRepresenting protocol deviations and/or violations.
cPatients could have.1 site of metastasis.
Abbreviations: BPI-SF, Brief Pain Inventory-Short Form; ECOG, Eastern
Cooperative Oncology Group; PSA, prostate-specific antigen.
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of the study drug) prostate cancer treatments (limited to
treatments that prolong OS) is tabulated in Table 2. More
patients in the placebo arm (30% higher) received such
treatments.

Efficacy
A prespecified interim analysis for OS (with 540 deaths)
showed a statistically significant improvement in patients in
the enzalutamide arm compared with patients in the placebo
arm (HR, 0.71; 95% CI, 0.60–0.84; p , .0001; Table 3). The
median OS was 32.4 months (95% CI, 30.1–not reached [NR])
in the enzalutamide arm and 30.2 months (95% CI, 28.0–NR)
in the placebo arm. The survival benefit demonstrated for
enzalutamide was sustained in a number of sensitivity and
subgroup analyses conducted by the investigators [14, 16] and
confirmed by FDA review.

At the time of the interim OS analysis, the primary rPFS
analysis was conducted with 438 rPFS events as determined
by ICR. At that time, 1,633 patients had been randomized.
Treatment with enzalutamide resulted in a statistically
significant improvement in rPFS (HR, 0.17; 95% CI,
0.14–0.21; p , .0001; Table 3). The median rPFS was not
reached (95% CI, 13.8–NR) in the enzalutamide arm and was
3.7months (95%CI, 3.6–4.6) in theplaceboarm.Theresults are
consistent with the investigator-determined rPFS analysis,
which showed an 11-month improvement in rPFS with
enzalutamide compared with placebo (HR, 0.21; 95% CI,
0.17–0.26;p, .0001). Inconsideringthereliabilityof thispoint
estimate, it is important tonote thatonly14%ofpatients in the
enzalutamide arm had developed disease progression at the
time of the primary analysis of rPFS. In gathering experience
with this endpoint, it is also important to note that most
patients had first developed progression in areas of soft tissue
rather than bone.Thismight have beenbecause of the PCWG2
requirement for a confirmatory scan to determine bone
progression.

The number of patients in whom the findings of the
investigatorand ICR reviewdifferedwas smaller than that seen
in many other FDA-reviewed trials but was not balanced
between arms. In the present study, the ICR communicated
blinded information on progression versus no progression to
the site, and this could explain the low level of discordance
compared with similar trials. The discordance rate of rPFS
events and timing between the ICR and investigator assess-
ments was 13% for the enzalutamide arm and 26% for the
placebo arm. An examination of the data from the patients for
whom a discordance was present found that progression was
most often due to a difference in the interpretation of changes
in soft tissue disease. The extent to which the PSA findings
might have contributed to the interpretation of disease
progression by the investigator within the soft tissue is
unknown.

Analyses of key secondary endpoints supported the
improvements in OS and rPFS with enzalutamide treatment.
The most important secondary endpoint was the time to the
initiation of cytotoxic chemotherapy after randomization.The
time to the initiation of cytotoxic chemotherapy (Table 3) was
significantly delayed with enzalutamide (HR, 0.35; 95% CI,
0.30–0.40; p , .0001), with a median of 28.0 months in the
enzalutamide arm versus 10.8 months in the placebo arm. No

Table 2. Products used after discontinuation of

study treatment

Variable Enzalutamide (n5 872) Placebo (n5 845)

Total 351 (40) 592 (70)

Docetaxel 286 (33) 478a (57)

Cabazitaxel 51 (6) 110 (13)

Abiraterone 180 (21) 381b (45)

Enzalutamidec 9 (1) 37 (4)

Sipuleucel-Td 9 (1) 6 (1)

Data presented as n (%).
Some patients used.1 of the listed products.
aNot including 1 patient who initiated docetaxel approximately 2 weeks
before study treatment (placebo) discontinuation.
bNot including 4 patients (taking placebo) who started abiraterone
acetate before study treatment discontinuation.
cEnzalutamide was used after study treatment discontinuation but
before the data cutoff for the interim overall survival analysis.
dNot including patients who had had therapy initiated before study
treatment discontinuation.

Table 3. Key efficacy results of the MDV3100-03 trial

Result Enzalutamide Placebo

Overall survivala 872 845

Deaths (n) 241 (28) 299 (35)

Median survival (mo)
(95% CI)

32.4 (30.1–NR) 30.2 (28.0–NR)

Hazard ratio (95% CI)b 0.71 (0.60–0.84)

p valuec ,.0001

Radiographic progression-free
survivald

832 801

Radiographic progression 105 (13) 294 (37)

Soft tissue progression first 66 (8) 167 (21)

Bone progression first 36 (4) 111 (14)

Concurrent bone and soft
tissue progression

3 (,1) 16 (2)

Death without progression 13 (1) 26 (3)

Censored 714 (86) 481 (60)

Median rPFS (mo) (95% CI) NR (13.8–NR) 3.7 (3.6–4.6)

Hazard ratio (95% CI)b 0.17 (0.14–0.21)

p valuec ,.0001

Time to initiation of cytotoxic
chemotherapy

872 845

Patients who initiated first
cytotoxic chemotherapy

308 (35) 515 (61)

Median time to
chemotherapy
(mo) (95% CI)

28.0 (25.8–NR) 10.8 (9.7–12.2)

Hazard ratio (95% CI)b 0.35 (0.30–0.40)

p valuec ,.0001

Datapresented asn (%), unless notedotherwise.aData cutoff September
16, 2013
bHazard ratio is derived from an unstratified Cox regression model.
Hazard ratio,1 favors enzalutamide.
cp value was derived from an unstratified log-rank test.
dAs of the May 6, 2012 data cutoff date for the rPFS analysis, 1,633
patients had been randomized, with 832 in the enzalutamide arm and
801 in the placebo arm; patients randomized after the cutoff date were
not included in this analysis.
Abbreviations: CI, confidence interval; NR, not reached; rPFS,
radiographic progression-free survival.
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significant difference was found between the treatment arms
in the time to the initiation of cytotoxic chemotherapy from
study treatment discontinuation, suggesting that the 17-
month delay in the median time to the initiation of cytotoxic
chemotherapyresultedfromtheprolongeduseofenzalutamide
before progression. In addition, antitumor activity was
demonstrated for enzalutamide in the analysis of the soft
tissue response by RECIST. Among the 45% of patients with
measurable disease, 59% of the patients treated with
enzalutamide and 5% of the patients who had received
placebo had an investigator-determined soft tissue response.
These results are consistentwith those previously reported for
enzalutamide [11, 12].

Toxicity
As of the January 15, 2014, data cutoff, patients in the
enzalutamide arm had a mean treatment duration of 17.3
months comparedwith 7.2months for patients in the placebo
arm. Dose reduction and interruption were uncommon, oc-
curring in 2% and 12% of patients in the enzalutamide arm,
respectively.

The most common ($5%) grade 1–4 adverse reactions
included asthenia or fatigue, back pain, diarrhea, arthralgia,
hot flush, peripheral edema, musculoskeletal pain, headache,
upper respiratory infection, muscular weakness, dizziness,
insomnia, lower respiratory infection, spinal cordcompression
and cauda equina syndrome, hematuria, paresthesia, anxiety,
andhypertension. Grade 3–4 adverse reactionswere reported
in 46% of the patients treated with enzalutamide and 37% of
the patients receiving placebo. Adverse reactions leading to
study treatmentdiscontinuationoccurredata similar rate (6%)
between the arms.

Seizures occurred in 1 patient in each arm of the trial;
however, both of these patients had a history of a seizure
disorder. Seizures occurred in 0.9% of the patients in the
enzalutamide arm of the AFFIRM (postdocetaxel) trial and in
no patients in the placebo arm. In all the trials, patients
experiencing a seizure were permanently discontinued from
therapy. The present study allowed the use of concomitant
medications known to lower the seizure threshold and
included patients with a history of a cerebrovascular ac-
cident.The safetyofenzalutamide inpatientswith ahistoryof
seizure or with a transient ischemic attack or loss of conscious-
ness within 12 months of the initiation of enzalutamide
is unknown and is being studied as a postmarketing
requirement.

Hypertension (and related terms) was identified as an
adverse drug reaction when enzalutamide was studied in
the postdocetaxel setting. In the present study, the inci-
dence of treatment-emergent hypertension was 13.9% in the
enzalutamide arm and 4.7% in the placebo arm. Treatment-
emergent hypertension with enzalutamide required dose
modification or discontinuation in,1% of the patients.When
adjusted for patient-years on study, hypertension remained
increased in the enzalutamide arm. In addition to hyperten-
sion, the pooled safety analysis of the two placebo-controlled
trials (before and after cytotoxic chemotherapy) showed that
falls, including fall-related injuries, occurred in 9% of patients
treated with enzalutamide compared with 4% of patients
receiving placebo.

DISCUSSION

The FDA’s review and analyses of the clinical data from the
MDV3100-03 trial found that compared with placebo,
enzalutamide significantly improved OS, rPFS, and time to
initiation of cytotoxic chemotherapy in asymptomatic ormini-
mallysymptomaticpatientswithchemotherapy-näıvemCRPC.
The OS benefit was supported by a large magnitude of improve-
ment in rPFS,which translated intoa significantdelay in theuse
of cytotoxic chemotherapy. The improvement in both OS and
rPFS in patientswith chemotherapy-näıvemCRPC is consistent
with that detected in patients who had received previous
docetaxel in the AFFIRM trial, indicating that the treatment
effect of enzalutamide is irrespective of previous docetaxel
treatment [11, 12]. The safety profile is acceptable and is gen-
erally consistent between the two trials. Given the totality of
evidence in the two trials, expansion of the enzalutamide
indication was considered justified.

The improvement inbothOSand rPFS inpatientswith
chemotherapy-näıve mCRPC is consistent with that
detected in patients who had received previous
docetaxel in the AFFIRM trial, indicating that the
treatment effect of enzalutamide is irrespective of
previous docetaxel treatment

The estimate of median OS was not robust in the pre-
specified interim analysis of OS, because it contained 71% of
the information required for the protocol-specified final
analysis. To better determine the survival estimate for those
patients, the final OS analysiswill be provided as a postmarket-
ing commitment.

TherelationshipbetweenOSandrPFS improvementshasnot
been well characterized in patients with chemotherapy-näıve
mCRPC.The current approval is the second application that used
rPFS and OS as coprimary endpoints.The first application to use
these endpoints in this disease setting was abiraterone acetate.
For both applications, the approvals were not based on the
improvement in rPFSalone, but ratheron thetotalityof thedata,
including thedata from trials of abirateroneandenzalutamide in
the postdocetaxel setting. Available evidence (Table 4) suggests
that for products targeting the androgen-androgen receptor
pathway, a largemagnitudeof improvement in rPFS isassociated
with an improvement inOS.This is reflected in theenzalutamide
and abiraterone trials, but not in the trial of TAK-700 plus
prednisoneversusplaceboplusprednisone, inwhichamoderate,
but statistically significant, prolongation in rPFS (difference in
median of approximately 3 months at the final analysis) was
reported, without a statistically significant improvement in OS
[17]. TAK-700 is a CYP17 inhibitor that did not significantly
improve OS compared with placebo in patients with mCRPC
either before or after docetaxel-based therapy [17, 18]. In
contrast to the three hormonal agents, the observed OS
prolongation in the sipuleucel-T trial was not associated with a
prolongation in the time to disease progression or progression-
freesurvival [5,6].Thepossiblemechanismsofthisdisassociation
have been discussed in a number of scientific reports [19–21].

With the current expanded indication, practitioners might
question whether it is best to administer enzalutamide before
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or after chemotherapy. In addition, it is not known whether
patients canbenefit fromretreatmentwithenzalutamideafter
chemotherapy, in particular, patients who have responded
well to enzalutamide before chemotherapy, and this might be
worthy of investigation. It is important to note that approxi-
mately20%–40%ofpatientswithchemotherapy-näıvemCRPC
receiving enzalutamide had either no response or the re-
sponse was short-lived. The optimal treatment for these
patients remains unknown and additional research to de-
termine the mechanism(s) of resistance is needed. Recent
evidence suggests that patients with circulating tumors cells
that testedpositive foranandrogen-receptor isoformencoded
by splice variant 7 (AR-V7) might be resistant to enzalutamide
and abiraterone acetate [22]. If prospectively validated, this
marker could help identify patients whomight not respond to
enzalutamide and could facilitate the design of clinical trials
tailored to these patients.This could lead to a new framework
for selection of the optimum treatment for mCRPC in the
evolving, biomarker-driven oncology era.

It is important tonote thatapproximately20%–40%of
patients with chemotherapy-näıve mCRPC receiving
enzalutamide had either no response or the response
was short-lived. The optimal treatment for these
patients remains unknown and additional research to
determine the mechanism(s) of resistance is needed.

CONCLUSION
The current approval expands the indication for enzaluta-
mide, allowing health care providers and patients to use it
for the treatment of patients with mCRPC either before or
after cytotoxic chemotherapy. This is well supported by the
totality of the data and the consistency of findings from two
large randomized trials of enzalutamide in patients with
mCRPC.
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Implications for Practice:
With somanynovel agents available to treatpatientswithmetastatic castration-resistantprostate cancer (mCRPC), abetter
understanding of factors to consider when assessing the clinical utility of treatment options for patients is needed. This
reviewarticle discusses treatment strategies formCRPC in the first- andsecond-line setting, andhighlights the roleofclinical
markers, patient history, and assessing fitness for treatment when making treatment decisions. Prostate cancer is
a heterogeneous disease, therefore, treatment must consider the characteristics of the disease as it manifests in an
individual patient. In addition, assessments of patient response to treatment should reflect the mechanism of the drug.
Further study is needed to identify predictive biomarkers to indicate patient response to novel agents.
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