1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

WEALTH 4
of P
e

/ HHS Public Access

Author manuscript

Oy Clin Cancer Res. Author manuscript; available in PMC 2017 June 12.

Published in final edited form as:
Clin Cancer Res. 2016 August 01; 22(15): 3774-3781. doi:10.1158/1078-0432.CCR-15-2638.

Phase Ib Study of Enzalutamide in Combination with Docetaxel
in Men with Metastatic Castration-Resistant Prostate Cancer

Michael J. Morris?, Dana E. Rathkopf!, William Novotny?, Jacqueline A. Gibbons?, Amy C.
Peterson?, Zakaria Khondker?, Taoufik Ouatas®, Howard I. Scherl, and Mark T. Fleming?

IMemorial Sloan Kettering Cancer Center, New York, New York
“Medivation, Inc., San Francisco, California
3Astellas Pharma Global Development, Inc., Northbrook, lllinois

4Virginia Oncology Associates, Norfolk, Virginia

Abstract

Purpose—Preclinical evidence suggests that both docetaxel and enzalutamide target androgen
receptor translocation and signaling. This phase Ib study assessed the safety, tolerability, and
pharmacokinetics of docetaxel when administered with enzalutamide as first-line systemic
chemotherapy in men with metastatic castration-resistant prostate cancer (NnCRPC).

Experimental Methods—Docetaxel-naive patients received 21-day cycles of docetaxel (75
mg/m?). Enzalutamide (160 mg/day) was administered daily starting on day 2 of cycle 1. Patients
were allowed to stop and restart docetaxel at any time following cycle 2. Treatment continued
indefinitely until unacceptable toxicity or discontinuation due to investigator or patient preference.
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Results—A total of 22 patients received docetaxel, of whom 21 also received enzalutamide.
Docetaxel was administered for a median of 5.0 cycles and enzalutamide for a median of 12.0
months. With concomitant treatment, geometric mean docetaxel exposure decreased by 11.8%,
whereas peak concentrations decreased by 3.7% relative to docetaxel alone. The most common
toxicities observed during the period of concomitant therapy were neutropenia (86.4%) and fatigue
(77.3%). Common toxicities observed with post-docetaxel enzalutamide were constipation
(23.8%), decreased appetite (19.0%), fatigue (19.0%), and musculoskeletal pain (19.0%).
Treatment with enzalutamide and docetaxel resulted in prostate-specific antigen decreases in
almost all patients based on exploratory analysis of available baseline and on-study prostate-
specific antigen data.

Conclusions—The combination of docetaxel and enzalutamide is feasible, although higher rates
of neutropenia and neutropenic fever than anticipated were observed. Reductions in docetaxel
exposure with enzalutamide coadministration were not considered clinically meaningful. This
combination warrants further study in a larger mCRPC population.

Introduction

Docetaxel combined with prednisone was approved by the U.S. Food and Drug
Administration (FDA) in 2004 for the treatment of men with androgen-independent
(hormone refractory) metastatic prostate cancer based on results of the TAX 327 study,
which demonstrated that docetaxel and prednisone improved overall survival (OS), reduced
pain and prostate-specific antigen (PSA) levels, and improved quality of life relative to
mitoxantrone and prednisone (1, 2).

Enzalutamide is an oral, potent, androgen receptor (AR) inhibitor. Mechanistically,
enzalutamide inhibits binding of androgens to the AR, blocks nuclear translocation of the
AR complex, and interferes with the association of the AR complex and DNA (3). An initial
phase I/11 trial in patients with advanced castration-resistant prostate cancer (CRPC)
revealed that enzalutamide had clinical efficacy in both chemotherapy-naive patients and
those previously treated with docetaxel (4). Subsequently, two large placebo-controlled
phase IlI trials have demonstrated that enzalutamide significantly improves OS and
radiographic progression-free survival in patients with metastatic CRPC (mCRPC) in both
the pre- and post-docetaxel settings (PREVAIL [5] and AFFIRM [6] trials, respectively).

Preclinical studies have shown that docetaxel, for which microtubule stabilization is the
principal mechanism of action, can also directly affect AR signaling in prostate cancer by
inhibiting nuclear translocation of the AR (7-9). These studies suggest that the therapeutic
effect of docetaxel may, in part, be due to its ability to impair AR signaling. A recent study
based on /n vitro assays showed that docetaxel at low (hanomolar) concentrations had no
impact on AR localization (10); however, the clinical significance of this finding is uncertain
as plasma concentrations of docetaxel are typically maintained above 10 nmol/L for at least
24 hours in patients receiving 75 mg/m? docetaxel.

Given that both enzalutamide and docetaxel are approved by the FDA for treatment of
patients with mCRPC, the combination of these agents may have the potential to further
increase response rates and survival compared with monotherapy. The present trial evaluated
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the safety, tolerability, and pharmacokinetics (PK) of docetaxel when combined with
enzalutamide in men with mCRPC. Posttreatment PSA levels were also assessed as an
exploratory efficacy endpoint.

Patients and Methods

The study enrolled men with mCRPC who were eligible to receive docetaxel as their first
systemic chemotherapy. The study was conducted at two sites, Memorial Sloan Kettering
Cancer Center (MSKCC), New York, New York, and Virginia Oncology Associates,
Norfolk, Virginia. The study protocol was approved by the respective institutional review
boards, and all patients provided written informed consent prior to participating in the study.
The study was conducted under the principles of the World Medical Association,
Declaration of Helsinki, and Good Clinical Practice in accordance with International
Conference on Harmonisation guidelines.

Study population

Eligible patients were men (ages =18 years) with histologically or cytologically confirmed
adenocarcinoma of the prostate without neuroendocrine differentiation or small cell features.
Patients had castration-resistant disease and either continued their androgen deprivation
therapy with gonadotropin-releasing hormone analog or had undergone bilateral
orchiectomy and were required to have a serum testosterone level of <50 ng/dL. An Eastern
Cooperative Oncology (ECOG) performance status of 0 to 1 and estimated life expectancy
of at least 6 months were required. Patients were required to have an absolute neutrophil
count =1,500/uL, platelet count =100,000/uL, and hemoglobin =5.6 mmol/L (9 g/dL) at their
screening visit. Patients were ineligible for enroliment if there was evidence of brain
metastasis or active leptomeningeal disease; they had a history of or predisposition to
seizure; they had any other malignancy within the last 5 years except nonmelanomatous skin
cancer; they were previously treated with docetaxel-based chemotherapy; they had received
palliative radiotherapy for bone metastases less than 2 weeks prior to initiation of study
therapy; or they had received treatment with potent cytochrome P450 (CYP)-3A4 or
CYP3AGS inhibitors or inducers within 4 weeks of starting the study. Furthermore, patients
were ineligible if they had clinically significant cardiovascular disease, including myocardial
infarction or uncontrolled angina within 6 months of enrollment; the presence or history of
New York Heart Association class Il or IV congestive heart failure (unless a screening
echocardiogram or multigated acquisition scan performed within 3 months demonstrated a
left ventricular ejection fraction 245%); a history of clinically significant ventricular
arrhythmias (e.g., ventricular tachycardia, ventricular fibrillation, torsades de pointes); a
history of Mobitz type 11 second- or third-degree heart block without a permanent
pacemaker; hypotension (systolic blood pressure [BP] <86 mm Hg on two consecutive
measurements); bradycardia (heart rate <50 beats per minute on electrocardiogram [ECG]);
or uncontrolled hypertension (systolic BP >170 mm Hg or diastolic BP >105 mm Hg).

Study treatments

Docetaxel (75 mg/m?2) was administered by constant rate, 1-hour intravenous infusion once
on day 1 of each 21-day cycle. Study visits were on days 1, 2, 8, and 15 of cycles 1 and 2
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and on days 1 and 15 of subsequent cycles. Patients received premedication with
dexamethasone (8 mg by mouth) at 12, 3, and 1 hours before the start of each docetaxel
infusion and 5 mg prednisone twice daily for as long as docetaxel treatment continued. Oral
enzalutamide (160 mg/day) was administered daily starting on day 2 of the docetaxel cycle 1
(treatment cycles defined as 21-day cycles of docetaxel therapy). Treatment with docetaxel
and enzalutamide or enzalutamide alone was continued indefinitely until unacceptable
toxicity, initiation of another cytotoxic or investigational agent, or discontinuation at the
investigator’s discretion.

Per protocol, the docetaxel dose could be reduced from 75 to 60 mg/m? for cases of febrile
neutropenia, neutrophils <500 cells/mm3 for at least 1 week, severe or cumulative cutaneous
reactions, or moderate neurosensory signs or symptoms (or both); if these continued,
docetaxel therapy was discontinued. Docetaxel was not given to patients with total bilirubin
levels greater than the upper limit of normal (ULN) or with aspartate aminotransferase or
alanine aminotransferase >1.5 x ULN concurrently with alkaline phosphatase >2.5 x ULN.
Patients were allowed to stop and then restart docetaxel at any time following cycle 2.
Growth factor support was allowed per standard of care and institutional guidelines. Patients
who discontinued docetaxel for any reason, including patient preference, could continue
with enzalutamide monotherapy.

Dose reductions of enzalutamide to 80 mg/day were allowed at the investigator’s discretion
with the approval of the medical monitor.

Safety assessments

Safety and tolerability were determined by assessment of adverse events, concomitant
medications, physical examinations, ECOG performance status, 12-lead ECGs, vital signs,
and safety laboratory assessments on days 1, 2, 8, and 15 during cycles 1 and 2 and on days
1 and 15 for all subsequent cycles (Supplementary Fig. S1). The safety population included
all patients who received at least one dose of enzalutamide, docetaxel, or both. Patients
receiving enzalutamide monotherapy after discontinuing the combination regimen were
evaluated for safety every 3 months. A final follow-up safety visit was performed 30 days
after the last dose of enzalutamide. Severity grade of abnormal laboratory values was
classified using the National Cancer Institute Common Terminology Criteria for Adverse
Events (CTCAE), version 4.0. Safety was assessed during the combination therapy
(docetaxel + enzalutamide) window (defined as the period of time starting on the date of
docetaxel dose + 30 days) and the post-docetaxel enzalutamide time window.

PSA assessments

Serum PSA concentration was determined at baseline. Although not specified in the
protocol, if postbaseline PSA values were assayed as part of the standard of care, the data
were collected from the medical records for exploratory analyses. Exploratory analyses
included individual percentage PSA change from baseline to nadir, proportion of patients
with 50% PSA responses, proportion of patients with 90% PSA responses, duration of PSA
response, and mean and median PSA changes from baseline.
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PK assessments

Plasma samples for docetaxel and enzalutamide PK assessments were obtained in cycle 1
(before initiation of enzalutamide dosing) and cycle 2 (after approximately 21 consecutive
days of enzalutamide dosing; Supplementary Fig. S1). Docetaxel PK samples were collected
preinfusion and at 0.5, 1, 1.5, 2, 4, 8, and 24 hours after the start of the docetaxel infusions.
Enzalutamide predose (minimum plasma concentration [ Gyin]) PK samples were collected
on day 1 of cycle 1 and cycle 2 (Supplementary Fig. S1). Validated, sensitive, liquid
chromatography with tandem mass spectrometry methods were used to measure plasma
concentrations of docetaxel, enzalutamide, and the major human metabolites of
enzalutamide, N-desmethyl enzalutamide (an active metabolite) and a carboxylic acid
metabolite (an inactive metabolite). The lower limit of quantification was 5.0 ng/mL for
docetaxel and 0.020 pug/mL for enzalutamide and its metabolites. Docetaxel PK parameters
(with and without concomitant enzalutamide therapy) included maximum plasma
concentration (Cnax), area under the plasma concentration time curve (AUC) from time zero
to last measurable plasma concentration (AUC,st), and AUC from time zero extrapolated to
infinite time (AUC;,); these measurements were used to assess the potential effect of
enzalutamide treatment on docetaxel PK. Docetaxel PK parameters were calculated from
plasma time—concentration data using standard noncompartmental methods in Phoenix
WinNonlin version 5.2 (Pharsight Corporation) and SAS version 9.1.3 (SAS Institute).
Plasma concentration data for enzalutamide were summarized by descriptive statistics and
compared with historical data for enzalutamide as a single agent.

The PK full analysis population (A= 22) included all patients who received docetaxel with
at least one plasma concentration determination. The PK evaluable population (7= 18) was
defined as all enrolled patients who received an uninterrupted infusion of docetaxel (75
mg/m?) in cycles 1 and 2, received enzalutamide (160 mg/day) without interruption from
day 2 of cycle 1 to day 1 of cycle 2, and had sufficient PK samples for calculation of at least
one PK parameter (Cnax, AUC|ast, O AUCq¢) for at least one cycle. Assessment of potential
effects of enzalutamide on docetaxel PK involved patients in the PK evaluable population
who had reportable values for Cyax, AUC|ast, and AUC;5 for both cycles 1 and 2 (i.e.,
reference and test treatments, respectively).

Statistical analysis

A planned sample size of approximately 18 patients who could receive at least two full doses
of docetaxel was considered sufficient to evaluate safety, tolerability, and PK. As a small
phase 1b study with endpoints of safety and PK and without cross-cohort comparisons or
efficacy endpoints, the sample size was based on clinical and regulatory considerations and
had no formal statistical testing. Dosing, adverse events, and baseline patient characteristics
were summarized using descriptive statistics.

The intention-to-treat (ITT) population included all enrolled patients, whereas the modified
ITT (MITT) population consisted of all enrolled patients who received at least one dose of
enzalutamide and had a baseline and at least one postbaseline PSA value. Analyses of
patient baseline demographics, disease factors, disease characteristics, prior therapies for
prostate cancer, concomitant medications, and measurements of treatment compliance
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throughout the study were performed using the safety population (V= 22). PSA evaluations

were performed using the mITT population (n = 20), which excluded two patients (one who

did not receive enzalutamide and another lacking a postbaseline PSA value).

To assess any potential effect of enzalutamide on docetaxel PK, a linear mixed-effects
model, with fixed effects for treatment period and measurements within patient as repeated
measures, was performed on natural logarithmic-transformed Gy ax, AUC|ast, and AUCins
values of docetaxel. Point estimates and 90% confidence intervals (CIs) for the treatment
differences (test minus reference) on the natural logarithmic scale were exponentiated to
obtain estimates for ratios of geometric means (test/reference) on the original scale.

The first patient enrolled on January 22, 2012. A total of 22 patients were enrolled (10 at
MSKCC and 12 at Virginia Oncology Associates). All 22 patients received study treatment
with docetaxel, 21 of whom also received enzalutamide (one patient suffered a serious
adverse event of acute coronary syndrome during the first docetaxel infusion and
discontinued the study before receiving enzalutamide). As of the data cutoff date (July 1,
2013), 10 patients (45.5%) remained on study, and 12 patients (54.5%) had discontinued
owing to disease progression (eight patients), adverse events (two patients), death on study
(one patient), and withdrawn consent (one patient).

Demographics and baseline disease characteristics

Patient baseline demographic and disease characteristics are shown in Table 1. At study
enrollment, all patients had received at least one type of hormonal therapy for prostate
cancer, most commonly leuprolide (86.4%) and/or bicalutamide (68.2%). Most patients
(72.7%) had prior therapy for localized disease (typically prostatectomy and/or external
beam radiation therapy) and had received a median of two prior systemic therapies. Five
(22.7%) patients had received prior abiraterone. In addition, seven patients (31.8%) were
treated with a bone-targeting agent (denosumab) and seven patients (31.8%) were treated
with an experimental therapy (investigational drug). One patient (4.5%) was treated with the
antineoplastic agents carboplatin, estramustine, and paclitaxel approximately 11 years before
enrollment; one patient (4.5%) was treated with temsirolimus approximately 2.5 years
before enrollment. Of note, patients treated at MSKCC were older (median age 76 years vs.
68.5 years) and had received more prior radiation (90.0% vs. 41.7%) and prior systemic
therapies (median 3.5 vs. 2) than patients treated at Virginia Oncology Associates.

Drug treatment and compliance

The median duration of treatment for the combination regimen was 3.9 months (range, 0—
10.6), and median duration of post-docetaxel enzalutamide therapy was 5.6 months (range,
0.3-15.1). The median number of docetaxel cycles was 5.0 (range, 1.0-13.0). Median
exposure to enzalutamide following cessation of docetaxel was 12.0 months (range, 0.2—
17.2). Patients treated at Virginia Oncology Associates received more docetaxel (median of
six vs. three cycles) and post-docetaxel enzalutamide (median of 13.6 vs. 5.9 months) than
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patients at MSKCC, a finding that may at least in part be explained by the demographic
differences (prior section) showing patients treated at Virginia Oncology Associates were
younger and had received less prior therapy than patients treated at MSKCC. Patients at
Virginia Oncology Associates were also more likely to receive filgrastim (12/12) than
patients at MSKCC (1/10), which may have also influenced the amount of study drug
received.

Pharmacokinetic parameters

Safety

Mean docetaxel PK parameters are shown in Table 2 and Fig. 1. The adjusted geometric
mean ratios for docetaxel AUC a5, AUCinf, and Cray for cycle 2 relative to cycle 1 were
0.904 (90% ClI, 0.782-1.04), 0.882 (90% Cl, 0.767-1.02), and 0.963 (90% ClI, 0.834-1.11),
respectively. Thus, geometric mean docetaxel exposure (AUC;ns) decreased by 11.8% and
peak concentration (Cnay) decreased by 3.7% with concurrent enzalutamide and docetaxel
administration versus docetaxel alone.

In treatment cycle 2, mean (standard deviation [SD]) predose Cpin concentration of
enzalutamide was 10.6 (2.21) pg/mL, N-desmethyl enzalutamide was 7.79 (2.92) pg/mL, the
sum of enzalutamide plus N-desmethyl enzalutamide was 18.3 (4.11) ug/mL, and the
carboxylic acid metabolite was 3.70 (2.08) pg/mL. The mean enzalutamide concentration
was similar to the mean steady-state Cqi, Value observed in patients with mCRPC in the
phase Il AFFIRM trial (11).

The safety analysis was conducted on the full patient population (V= 22), of whom 21
patients received both enzalutamide and docetaxel. The assessment of safety distinguished
adverse events starting during the time patients received docetaxel and enzalutamide versus
the time patients received post-docetaxel enzalutamide. As mentioned above, the median
duration of combination therapy was 3.9 months, and the median duration of post-docetaxel
enzalutamide was 5.6 months. Treatment-emergent adverse events reported in at least 10.0%
of patients are shown in Table 3.

The most common any grade adverse events observed on the combination regimen (N = 22),
regardless of causality and reported in five or more patients (22.7%), were neutropenia
(86.4%), fatigue (77.3%), peripheral neuropathy (40.9%), nausea (36.4%), constipation
(31.8%), diarrhea (31.8%), peripheral sensory neuropathy (31.8%), alopecia (27.3%),
arthralgia (27.3%), back pain (27.3%), decreased appetite (27.3%), dyspnea (27.3%),
dysgeusia (22.7%), and increased lacrimation (22.7%). In the post-docetaxel enzalutamide
cycle (n=21), the most common adverse events noted in three or more patients (=14.3%)
were constipation (23.8%), decreased appetite (19.0%), fatigue (19.0%), musculoskeletal
pain (19.0%), arthralgia (14.3%), back pain (14.3%), and peripheral sensory neuropathy
(14.3%).

Nearly all (95.5%) patients on the combination regimen reported at least one grade 3 or
higher adverse event. The most common was neutropenia (19 [86.4%] patients). Other grade
3 or higher adverse events included febrile neutropenia and decreased white blood cell count
(each reported in four [18.2%] patients), decreased blood phosphorus (two [9.1%] patients),
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and the following in one (4.5%) patient each: anemia, acute coronary syndrome, death,
sepsis, ECG QT prolonged, flank pain, peripheral sensory neuropathy, and hematuria. Of the
19 patients reported to have a grade 3 or higher adverse event of neutropenia, 18 had their
first grade 3 or higher neutropenia event during cycles 1 or 2 of docetaxel. Three of four
patients with febrile neutropenia had these events during cycle 1 or 2 of docetaxel treatment.

Reasons for docetaxel discontinuations are listed in Supplementary Table S1; none were
assessed by investigators as related to enzalutamide treatment. The most common reason for
discontinuing docetaxel was peripheral neuropathy. One patient, who had grade 1 sensory
neuropathy at baseline, discontinued docetaxel after two cycles after developing grade 3
sensory neuropathy. All other patients who discontinued docetaxel due to peripheral
neuropathy received at least four cycles of docetaxel. Overall, of the 16 patients who
reported any peripheral neuropathy with the combination, nine had their first occurrence of
neuropathy after receiving at least four cycles of docetaxel.

Treatment-emergent adverse events led to temporary enzalutamide dose interruption in three
of 22 (13.6%) patients receiving combination therapy (maculopapular rash, ECG QT
prolonged, and febrile neutropenia) and in two of 21 (9.5%) patients receiving post-
docetaxel enzalutamide (decreased appetite and pneumonia); however, no enzalutamide dose
reductions were required in either group. Two of 22 patients (9.1%) permanently
discontinued enzalutamide due to adverse events (one death due to unknown cause
[described below], one acute coronary syndrome).

Eleven patients (50.0%) experienced one or more serious adverse event during the trial.
Treatment-emergent serious adverse events were reported in 36.4% (during combination
therapy) and 23.8% (during post-docetaxel enzalutamide therapy) of patients. During
combination therapy, serious adverse events were reported for three patients with febrile
neutropenia, two with acute coronary syndrome, and one each with pyrexia, sepsis,
decreased white blood cell count, flank pain, hematuria, and maculopapular rash. One
patient died on study due to an unknown cause (described below), and one died due to
disease progression after discontinuing study treatment.

During post-docetaxel enzalutamide therapy, two patients (9.5%) were reported to have
serious adverse events of atrial fibrillation, and one patient (4.8%) each had serious adverse
events of asthenia, pyrexia, hepatic failure, pneumonia, sepsis, septic shock, fall, ECG QT
prolonged, dehydration, cerebral hemorrhage, and deep vein thrombosis. All serious adverse
events reported during post-docetaxel enzalutamide therapy were assessed as unrelated to
enzalutamide.

The sole patient death on study occurred during the combination therapy cycle in a 77-year-
old white male who had received bicalutamide, leuprolide, nilutamide, ketoconazole,
abiraterone, and prednisone for prior treatment of prostate cancer. At study entry, the patient
had metastases to the lymph nodes and two to four lesions on bone scan, with ongoing
fatigue, sensory neuropathy, and bilateral hip pain, and an ECOG performance status of 0.
On day 8, cycle 1 of docetaxel treatment and 6 days after initiation of enzalutamide therapy,
the patient was discovered to have died due to an unknown cause. Autopsy was declined by
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the family. The investigator considered this death to be possibly related to the combination
regimen of enzalutamide and docetaxel.

PSA assessments

At baseline, the median (SD) PSA in the mITT population (7= 20) was 57.9 pg/L (range,
1.8-585.0). Patients had a median percentage change from baseline to nadir of —96.8 (range,
-100.0 to —31.4). The percentage change in PSA from baseline to nadir for all patients is
shown in Fig. 2. A reduction of =50% from baseline in PSA was observed in 19 of 20
(95.0%) patients, with a median duration of 226 days. A =90% reduction occurred in 13 of
20 (65.0%) patients, with a median duration of 226 days.

Discussion

The primary objectives of this phase Ib study were to assess the safety, tolerability, and PK
of docetaxel when administered in combination with enzalutamide in men with advanced
prostate cancer. The PK analyses showed no significant drug—drug interaction for the
combination regimen. This contrasts with a previous clinical study in which enzalutamide
reduced plasma exposure to orally-administered midazolam (a CYP3A4 substrate) by 86%,
which led to the drug being classified as a strong inducer of CYP3A4 (11).

Docetaxel is also cleared by CYP3A4/5-dependent pathways (12, 13). However, because
docetaxel is a high-extraction ratio drug and is administered intravenously, it was expected
to be less susceptible to CYP3A4 enzyme induction effects. The finding that the geometric
mean docetaxel exposure (AUC;j,s) decreased by 11.8% and peak concentrations (Cpyax) by
3.7% when docetaxel and enzalutamide were given concomitantly confirms a modest effect
of metabolism relative to single-agent therapy with docetaxel alone. This small effect of
enzalutamide on docetaxel PK was expected based on PK principles and is not considered
clinically meaningful.

The most common adverse events associated with the combination were those already
identified with either single agent. Nearly all patients treated with the combination reported
at least one grade 3 or higher adverse event, with events related to myelosuppression being
the most common (neutropenia [86.4%], febrile neutropenia [18.2%], and decreased white
blood cell count [18.2%]). All other grade 3 events were reported in two or fewer patients.

The incidence of grade 3 or higher neutropenia (86.4%) and febrile neutropenia (18.2%) in
this study is higher than reported in the TAX 327 study (32% and 3%, respectively; ref.2).
The reasons for this are unclear. It is possible that some of this was due to detection bias, as
counts were checked on a weekly basis in this protocol, rather than every 3 weeks on the day
of treatment as is standard practice, and therefore an excess degree of neutropenia could
have been detected. Yet, a higher rate of neutropenic fever was clearly not only a laboratory
detection issue. The PK analysis of this study does not demonstrate a significant drug—drug
interaction for the combination regimen, but that does not rule out the possibility that the
combination of docetaxel and enzalutamide is associated with more neutropenia than either
drug alone. Physicians are cautioned that neutropenic fever can occur more commonly in
patients receiving the combination of docetaxel plus enzalutamide. A larger randomized trial
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would be needed to better confirm whether the safety profile of enzalutamide plus docetaxel
differs from that of docetaxel alone.

It should be noted that the median of 5.0 docetaxel cycles received in this study was lower
than in the TAX 327 study (median of 9.5 cycles; ref.2), but it was comparable to the median
number of docetaxel cycles received in other combination studies of docetaxel with
noncytotoxic therapies such as dasatinib (six cycles; ref.14) and atrasentan (five cycles; ref.
15). The reason for the higher median number of docetaxel cycles administered in the TAX
327 study as compared with the current study and other phase I-11 studies is not clear, but in
this study patients had the option of discontinuing docetaxel therapy after two cycles and
continuing on enzalutamide monotherapy. Notably, enzalutamide was not available
commercially or on other studies in the United States during the study enrollment period,
and registration in this trial allowed for access to enzalutamide, providing that patients were
willing to undergo two cycles of chemotherapy. It is not clear whether the relatively low
number of docetaxel cycles received was due to toxicity of this regimen or patient/physician
choice.

Treatment with enzalutamide and docetaxel resulted in PSA declines in almost all patients in
this study. Of the 20 patients treated with docetaxel in the mITT population, 19 (95%) had a
=>50% reduction in PSA with a median duration of 226 days (approximately 7.4 months).
The 95% PSA response rate (=50% reduction in PSA) observed in this study was higher
than the 45% PSA response rate reported in the TAX 327 study (1). The PSA response rate
(=50% reduction in PSA) with enzalutamide was 78% in the PREVAIL phase 111 trial of
enzalutamide in patients with chemotherapy-naive mCRPC (5).

These PSA data should be interpreted with caution due to the small sample size and the
open-label, nonrandomized study design with no comparator. The study’s results do,
however, suggest that enzalutamide and docetaxel may be coadministered safely at their
standard doses and schedules in patients with mCRPC who are eligible for chemotherapy.
However, clinicians should be attentive to the possibility of an increased rate of neutropenic
fever. These data should prompt clinicians to consider carefully patient selection for this
regimen and the use of growth factor support as primary prophylaxis particularly in patients
who are frail or have prior extensive treatment histories that may compromise bone marrow
reserve. The combination of docetaxel and enzalutamide may be an effective therapeutic
option in mMCRPC and warrants further study in a larger population with a particular focus
on response and developing strict guidelines for prophylactic use of growth factor support.
Future studies will also evaluate enzalutamide combined with other prostate cancer drugs
and its use in earlier stages of disease.
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Refer to Web version on PubMed Central for supplementary material.
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Translational Relevance

Docetaxel combined with prednisone was approved for treatment of metastatic castration-
resistant prostate cancer (MCRPC) in 2004. Enzalutamide is an androgen receptor (AR)
inhibitor that improves overall survival and radiographic progression-free survival in
mCRPC both before and after docetaxel administration. Preclinical data suggest that
docetaxel and enzalutamide inhibit AR translocation and signaling. As enzalutamide plus
docetaxel may be a desirable combination therapy, we performed a phase Ib study to
evaluate the safety, tolerability, and pharmacokinetics of docetaxel when administered
with enzalutamide in docetaxel-naive men with mCRPC. Small reductions in plasma
exposure to docetaxel occurred with concurrent treatment, which were not clinically
meaningful. The treatment was safe overall, but the rates of neutropenia and neutropenic
fever were higher than expected. Prostate-specific antigen level decreases were seen in
almost all patients. Further development of the combination of docetaxel and
enzalutamide is planned.

Clin Cancer Res. Author manuscript; available in PMC 2017 June 12.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Morris et al.

Page 13

A B e Individual values
* ;
4,000 Geometric mean

—o— Cycle 1 (docetaxel alone; N = 18) = »
—a— Cycle 2 (docetaxel + enzalutamide; N = 18) E 3,500+
1,000+ < 3,000

)}
£ 2,500
% 2,000
O

= 1,500+
< 1,000

= 1004 C = 40001 .

£ E 3500 °
< 4
£ & 3,000
© £ 2,500
3 F 2,000
8 2 15001
8 107 1,000
D 4,000+
5 3,500
£ 3,000
£ 25001

04 ] 2,000 é %
T T T T T T T
O 1,500
0 4 8 12 16 20 24 ’
. 1,000
"Tlene (k] Cycle 1 Cycle 2
docetaxel docetaxel +
alone  enzalutamide
Figure 1.

Individual and mean docetaxel PK by treatment cycle. A, mean = SD plasma docetaxel
concentration in cycle 1 (docetaxel alone) and cycle 2 (with enzalutamide administration).
Insets show individual values and geometric mean for docetaxel (B) AUC|qst, (C) AUCjns,
and (D) Gnax- Box plots indicate median and 25%/75% quartiles with whiskers to the last
point within 1.5 times the interquartile range.
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Percentage change in PSA from baseline to nadir. T, Patients had a =99.5% decrease in

PSA. ™, Patients had received prior abiraterone.
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Table 1

Demographics and baseline disease characteristics

Characteristics

Site 12 (n = 10) Site 2P (n = 12)

All patients (N = 22)

Median age (range), years

76.0 (46.0-85.0) 68.5 (47.0-75.0)

=75 years, 11 (%) 6 (60.0) 1(8.3)
Race, n (%)

Black or African American 0 3(25.0)

White 10 (100.0) 9 (75.0)
Ethnicity, 77 (%)

Not Hispanic or Latino 10 (100.0) 12 (100.0)
ECOG performance status 0, 77 (%) 4 (40.0) 2(16.7)
ECOG performance status 1, 77 (%) 6 (60.0) 10 (83.3)

Median weight (range), kg

Median body mass index (range), kg/m?
Gleason score 8-10, 7 (%)

Median PSA (range), ng/mL

Median hemoglobin (range), g/L

Median alkaline phosphatase (range), U/L

77.3 (66.0-102.4)
245 (21.7-34.8)
7(70.0) 8 (66.7)

57.1 (1.8-527.5) 58.8 (1.9-585.0)
130.0 (117.0-140.0)  120.0 (98.0-148.0)
80.5(45.0-547.0)  112.0 (51.0-1432.0)

90.3 (75.3-106.1)
28.2 (23.7-35.0)

Prior opiate use, 77 (%) 1(10.0) 7(58.3)
Prior therapy for localized disease, 77 (%)
Prostatectomy 4 (40.0) 3(25.0)
Transurethral resection of the prostate 1(10.0) 1(8.3)
External beam radiotherapy 9 (90.0) 5(41.7)
Brachytherapy 0 1(8.3)
Visceral disease at screening, /7 (%)
Lung 0 2 (16.7)
Liver 0 2 (16.7)

Median time from initial diagnosis (range), mo  73.9 (15.2-209.0)

45.7 (4.0-141.3)

Median no. of prior systemic therapies (range)¢  3-5 (2-8) 2(1-4)

70.5 (46.0-85.0)
7(31.8)

3(13.6)
19 (86.4)

22 (100.0)

6(27.3)

16 (72.7)

86.5 (66.0-106.1)
26.9 (21.7-35.0)
15 (68.2)

57.9 (1.8-585.0)
125.0 (98.0-148.0)
90.5 (45.0-1432.0)
8 (36.4)

7(31.8)
2(9.1)
14 (63.6)
1(45)

2(9.1)
2(9.1)
64.7 (4.0-209.0)
2 (1-8)

NOTE: Percentages are based on number of patients in the safety population.

aMskcc.

bVi rginia Oncology Associates.

DPrior therapy data provided by the study sites.
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