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ABSTRACT

Objective: To evaluate the efficacy and safety of enzalutamide in metastatic castration-resistant prostate cancer (mCRPC) in
docetaxel-naive and docetaxel-pretreated patients.

Study Design: Observational study.

Place and Duration of Study: HSU Dr. Abdurrahman Yurtaslan Oncology Training and Research Hospital, Department of
Medical Oncology, Ankara, Turkey, from March 2017 to July 2019.

Methodology: A total of 67 patients with mCRPC were retrospectively evaluated. Castration-naive patients and non-metastatic
patients were excluded from the study. Comorbid diseases, ECOG performance status, PSA response, and the radiological
response of the patients were recorded. Kaplan-Meier method was used for survival analysis, and a Cox regression model was
formed.

Results: The overall survival (0OS) was significantly longer in patients with eastern cooperative oncology group performance
status (ECOG PS) 0 (26.0 vs. 14.0 months, p=0.031), PSA response (26.0 vs. 7.0 months, p=0.002), radiological response (26.0
vs. 10.0 months, p=0.006) and duration of enzalutamide =9 months (26.0 vs. 7.0 months, p<0.001) compared to ECOG PS 1.
According to Cox regression analysis, patients with PSA response had 0.35 fold (C.95% 0.13-0.94) reduced the risk of death and
0.36-fold (CI.95%0.16-0.85) reduced the risk of progression compared to those without PSA response. Moreover, longer enzalu-
tamide treatment (=9 months) was noted to decrease the risk of death.

Conclusion: PSA response, radiological response and duration of enzalutamide treatment may predict the improvement of

survival in patients with mCRPC treated with enzalutamide.
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INTRODUCTION

Prostate cancer (PC) is the most common male cancer world-
wide, accounting for 1-2% of deaths in men." Prostate canceris
approximately 5% metastatic at the time of diagnosis.” Consid-
ering the known effects of androgens on the progression of PC,
androgen deprivation therapy (ADT) remains the gold standard
of treatment for PC.>** However, castration-resistant prostate
cancer (CRPC) recurs within an average of 14-20 months after
ADTthrough castration.’
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Castration-resistant means the progression of disease despite a
serum testosterone level of <50 ng/dl (<1.7 nmol/l).® Castration
resistance in prostate cancer increases the risk of metastasis and
one-third of patients become metastatic-disease within 2 years.’

In metastatic CRPC, there have been significantimprovementsin
treatment with the use of hormonal treatment (enzalutamide or
abiraterone acetate with prednisone) agents before cytotoxic
chemotherapy.? Until date, various treatment options have been
approved for metastatic CRPC (mCRPC), including docetaxel,
cabazitaxel, abiraterone acetate, enzalutamide, sipuleucel-T,
and radium-223,° after the use of docetaxel cabazitaxel provided
survivaladvantage.*

Preclinical studies have evidenced that androgen receptor (AR)
overexpression resists ADT in the PC cell line, and intratumoral
androgen levels were often noted to be high in patients with
mCRPC."** With advancements in the understanding of CRPC
biology, several targeted treatment strategies have been devel-
opedtoovercome ARsignalling.”**
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Table I: Summary of patients' characteristics based on enzalutamide treatment order.

Enzalutamide treatment

Before docetaxel After docetaxel Total P
Age, mean * sd 77.7 £5.38 68.6 + 6.83 72.4 +7.68 <0.001
Comorbidities, n (%) 18 (64.3%) 17 (43.6%) 35 (52.2%) 0.094
ECOG PS, n (%)
0 14 (50.0%) 33 (84.6%) 47 (70.1%) 0.002
=1 14 (50.0%) 6 (15.4%) 20 (29.9%)
Gleason score, n (%)
Grade <8 10 (35.7%) 7 (17.9%) 17 (17.9%) 0.099
Grade =8 18 (64.3%) 32 (82.1%) 50 (74.6%)
Duration of enzalutamide treatment, median (IQR) 8.0 (6.0-15.5) 10.0 (6.5-15.0) 8.5 (6.0-15.0) 0.958
PSA levels, n (%)
Before enzalutamide (IQR) 74.0 (36.5-232) 43.0 (28.0-117.0) 68.5 (28.7-138.0) 0.388
After enzalutamide (IQR) 21.0 (4.5-98.0) 16.8 (7.0-48.0) 18.0 (6.0-52.0)
p (within groups) 0.016 0.001 <0.001
PSA response, n (%)
Absent 6 (21.4%) 6 (15.4%) 12 (17.9%) 0.525
Present 22 (78.6%) 33 (84.6%) 55 (82.1%)
Radiological response, n (%)
Partial 4 (14.3%) 6 (15.4%) 10 (14.9%)
Stable 17 (60.7%) 21 (53.8%) 38 (56.7%) 0.844
Progression 7 (25.0%) 12 (30.8%) 19 (28.4%)
Radiological response, n (%)
Absent 7 (25.0%) 12 (30.8%) 19 (28.4%) 0.605
Present 21 (75.0%) 27 (69.2%) 48 (71.6%)
Metastasis, n (%)
Only Bone 16 (57.1%) 24 (61.5%) 40 (59.7%)
Bone + LAP 7 (25.0%) 2 (5.1%) 9 (13.4%) 0.043
Bone + Visceral 5(17.9%) 13 (33.3%) 18 (26.9%)
Side Effect, n (%) 16 (57.1%) 16 (41.0%) 32 (47.8%) 0.193
Weight Loss 5(17.9%) 6 (15.4%) 11 (16.4%) 1.000
Fatigue 12 (42.9%) 16 (41.0%) 28 (41.8%) 1.000
Neuropathy 4 (14.3%) 5(12.8%) 9 (13.4%) 1.000
Amnesia 3(10.7%) 1(2.6%) 4 (6.0%) 0.301
Diarrhea 3(10.7%) 0 (0.0%) 3 (4.5%) 0.068
Arthralgia 12 (42.9%) 9 (23.1%) 21 (31.3%) 0.085
Headache 5(17.9%) 4 (10.3%) 9 (13.4%) 0.474
Cerebrovascular event 1 (3.56%) 1(2.6%) 2 (3.0%) 1.000
Progression, n (%)
Absent 11 (39.3%) 20 (51.3%) 31 (46.3%) 0.331
Present 17 (60.7%) 19 (48.7%) 36 (53.7%)
Status, n (%)
Alive 17 (60.7%) 27 (69.2%) 44 (65.7%) 0.469
Exitus 11 (39.3%) 12 (30.8%) 23 (34.3%)

ECOG PS: Eastern cooperative oncology group performance status; IQR: Interquartile range; LAP: Lymphadenopathy; SD: Standart deviation.

Abiraterone and enzalutamide are hormonal treatment
agents that improve survival. While abiraterone acts on
survival by androgen synthesis blockade, enzalutamide acts

by blocking androgen receptor.” Enzalutamide belongs to
the class of AR inhibitors that act by first binding directly to
the AR and subsequently blocking both AR-mediated DNA
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binding and AR nuclear translocation.'®"” The effect of enzalu-

tamide on overall survival (OS) has been demonstrated in
the PREVAIL and AFFIRM studies, which are international,
placebo-controlled, phase 3 studies involving patients with
mCRPC, both docetaxel-naive and docetaxel-pretreated*®*

In Turkey, the use of enzalutamide as the first-line treatment
is limited only to patients who cannot tolerate docetaxel.
Besides, it is most commonly used after docetaxel therapy in
routine practice. Hence, this study aimed to evaluate the
efficacy and safety of enzalutamide in docetaxel-naive and
docetaxel-pretreated patients. To the authors’ knowledge,
this is the first study to analyse the real-world data from
Turkey regarding mCRPC.

METHODOLOGY

In this retrospective observational study, patients who had
radiological evidence for metastasis and were followed up
with histologically confirmed mCRPC from the medical file
databases of the two oncology centres were identified.
Among these patients, those who had received enzalu-
tamide (as first-line treatment or after docetaxel) for mCRPC
between March 2017 and July 2019 were enrolled. The
efficacy of enzalutamide treatment in mCRPC, before and
after docetaxel, was investigated in the present study.

Patients were included if they had histologically verified
adenocarcinoma of the prostate with described metastases,
as well as PSA and radiological progressions (or both) in
bone or soft tissue metastases, and were considering LHRH
analogue therapy or orchiectomy, with a serum testosterone
level of 1.73 nmol/L (50 ng/dL) or less. All patients with
mCRPC, who received first-line enzalutamide or began enza-
lutamide after docetaxel therapy, were included in the
study. Castration-naive patients and non-metastatic patients
were excluded from the study.

The following parameters were evaluated within the scope of
the study: comorbid diseases, ECOG performance status,
Gleason score, PSA response, clinical response, radiological
response, enzalutamide therapy characteristics (first-line,
after docetaxel, other treatments), side effects and toxicity
information, metastatic sites, progression status, and exitus
dates.

Radiological response was evaluated by thorax, abdomen
and pelvis tomography, and include scintigraphy (bone scan)
for evaluation of bone metastases.

Enzalutamide was prescribed at a dose of 160 mg/day and
was administered until disease progression, death, or devel-
opment of unacceptable toxicity. Patients who received first
line enzalutamide treatment were designated as the ‘before
docetaxel’ (BD) group. Patients who received enzalutamide
after docetaxel were designated as the ‘after docetaxel’
(AD) group. All side effects, including possible drug-related

fatigue symptoms, as well as all neurological findings,
including seizures, were recorded in patients’ tolerance and
reliability analyses.

All analyses were performed using SPSS version # 21 (SPSS
Inc., Chicago, IL, USA). Repeated measurements of PSA
values were compared between time-points by using
Wilcoxon T test. Intergroup comparisons of PSA value differ-
ences were performed using the Mann-Whitney U-test. Cate-
gorical variables were evaluated using the Chi-square tests
or Fisher’s Exact tests.

The presence of ‘PSA response’ was defined as more than
50% reduction from baseline. The radiological response was
considered complete or partial in the presence of regression
or stable disease.

Survival analyses were performed using Kaplan-Meier
method. Intergroup survival comparisons were performed
using the Log-Rank test. Notably, the time from the initiation
of enzalutamide to progression was defined as progres-
sion-free survival (PFS); whereas, the time from the initiation
of enzalutamide until death or the last control date was
considered as OS. Significant factors of death and progres-
sion were determined using the Cox regression analysis
forward selection (conditional) method. Two-tailed p values
of less than 0.05 were considered statistically significant.

RESULTS

The number of patients receiving enzalutamide before doce-
taxel was 28 (41.8%), after docetaxel was 39 (58.2%).
Median duration of enzalutamide treatment was 8.5 months.
The mean age of study patients was 72.40 = 7.68 years
(range: 53-85 years), and 35 patients (52.2%) had comorbidi-
ties. The median PSA value at the time of diagnosis was 52
ng/ml (IQR: 13-171 ng/ml). The BD group was observed to
be significantly older (p<0.001) and worse performance
score (p=0.002). PSA levels were noted to decrease signifi-
cantly in all groups (BD: p=0.016, AD: p=0.001). The
summary of patients’ characteristics related to enzalutamide
treatment initiation is provided in Table I.

0OS was significantly higher in patients with PSA response
(26.0 vs. 7.0 months, p=0.002, Figure 1). OS was signifi-
cantly higher in patients with radiological response (26.0 vs.
10.0 months, p=0.006). Data regarding intergroup OS and
PFS comparisons with the Log-Rank test are presented in
Table Il.

The presence of PSA response and longer duration of enzalu-
tamide treatment (=9 months) were determined to be good
prognostic factors for OS upon Cox regression analysis.
Patients with PSA response had 0.35-fold lower likelihood of
death [Cl. 95% (0.13-0.94)]; whereas, longer enzalutamide
treatment duration (=9 months) 0.72-fold decreased the risk
of death [C1.95% (0.63-0.83)].
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Table II: OS and PFS with Kaplan-Meier method and comparisons of groups with Log-Rank test.

Median 0OS (95% ClI) p Median PFS (95% ClI) p
All patients 26.0 (11.8 - 40.2) N/A 13.0 N/A
Age
<75 26.0 (14.5-37.4) 17.0 (10.4 - 23.6)
0.373 0.438
>75 NR 13.0 (6.7 - 19.3)
Comorbidities
Absent NR 25.0 (13.5 - 36.5)
0.224 0.044
Present 19.0 (10.1-27.9) 9.0(5.7-12.2)
ECOG PS
0 26.0 (15.9 - 36.1) 15.0 (8.5 -21.5)
0.031 0.436
=1 14.0 (5.3 -22.7) 13.0 (8.2 -17.8)
Gleason score
Grade <8 NR 14.0 (9.5 - 18.5)
0.168 0.178
Grade =8 19.0 (12.3-25.7) 13.0 (4.8 - 21.2)
Enzalutamide
Before docetaxel 14.0 (N/A) 13.0 (6.6 - 19.4)
0.416 0.851
After docetaxel 26.0 (15.9 - 36.1) 14.0 (2.4 - 25.5)
PSA response
Absent 7.0(5.0-8.9) 6.0 (4.2-7.8)
0.002 0.002
Present 26.0 (13.9 - 38.0) 15.0 (10.8 - 19.2)
Radiological response
Absent 10.0 (1.8 - 18.2) 7.0(4.9-9.0)
0.006 0.008
Present 26.0 (15.8 - 36.2) 17.0 (8.8 - 25.2)
Duration of enzalutamide
<9 months 7.0 (4.2 -9.8) N/A
.001 N/A
=9 months 26.0 (N/A) <0.00 N/A /
Metastasis
Only Bone 26.0 (10.3-41.7) 15.0 (6.7 - 23.2)
Bone + LAP 14.0 (11.9-16.1) 0.659 14.0 (11.9-16.1) 0.612
Bone + Visceral NR 8.0 (4.4-11.6)
Side Effect
Absent 19.0 (N/A) 14.0 (10.2 - 17.8)
0.405 0.987
Present 26.0(7.9-44.1) 8.0 (0.2 -15.8)
0OS: Overall survival, PFS:Progression-free survival;, ECOG PS: Eastern cooperative oncology group performance status; LAP: Lymphadenopathy.

Upon intergroup comparisons of PFS by using the Log-Rank
test, it was observed that PFS was significantly longer in
those with PSA response (15.0 vs. 6.0 months, p=0.002,
Figure 2), absence of comorbidities (25.0 vs. 9.0 months,
p=0.044) and radiological response (17.0 vs. 7.0 months,
p=0.008, Table II).

It was determined that the presence of PSA response and
radiological response to be excellent prognostic factors for
PFS on Cox regression analysis. Patients with PSA response
had 0.36-fold lower risk of death [Cl.95% (0.16-0.85)].
Patients with PSA response had 0.38-fold lower risk of death
[C1.95% (0.19-0.77)].

Side effects of any grade were observed in 32 patients
(47.8%), including fatigue in 28 (41.8%), arthralgia in 21

(31.3%), weight loss in 11 (16.4%), and cerebrovascular
event in 2 (3%). No serious adverse events were noted that
required discontinuation of treatment except for the cerebro-
vascular events (one patient with a subdural hematoma and
one with encephalopathy owing to hypertension). No signifi-
cant intergroup difference was observed regarding side
effect frequency (Table I).

DISCUSSION

In this study, the efficacy and safety of enzalutamide in
mCRPC before and after docetaxel was evaluated. Although
the patients with poor performance score, older age and
higher comorbidities given first-line enzalutamide, it was
effective and tolerable treatment both in the first-line and in
the second-line treatment of mCRPC.
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Figure 1: Overall survival Kaplan-Meier curve according to PSA
response.
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Figure 2: Progression-free survival Kaplan-Meier curve, according to
PSA response.

This study determined a significantly higher OS and PFS in
patients with PSA response. Moreover, higher than 9 months
enzalutamide treatment duration was noted to decrease the
risk of death. On the other hand, performance score =1
(compared to ECOG PS 0), absence of PSA response and radi-
ological response were determined to affect the survival
adversely; notably, in patients with PSA and radiological
response decreases the risk of progression.

In the present study, the PSA levels were observed to
decrease significantly in all groups. PSA response was
observed in 55 patients, 22 (78.6%) of the BD group, and 33
(84.6%) of the AD group. In the pivotal phase Il PREVAIL
study that used enzalutamide before chemotherapy form
CRPC, PSA response was observed in 78% of patients,
similar to the results of the present study.'® In another

pivotal phase Ill AFFIRM study that used enzalutamide after
chemotherapy for mCRPC, 54% of patients had PSA
response; whereas, this rate was 84.6% in the AD group in
the current study.” Upon examining the other studies in the
literature that evaluated the effectiveness of enzalutamide
treatment, PSA response rates in chemotherapy-naive
patients were noted to vary between 43.2%-74.0%;>**
whereas, this ratio was approximately 25.4%-32.0% in doce-
taxel-pretreated patients.’” ** The reason for the consider-
ably high PSA response rates in the AD group of current
study compared with the literature could be because of the
small and heterogeneous study group that was selected
retrospectively. Moreover, the BD group was treated with
enzalutamide because of their poor performance score
(unsuitability for first-line docetaxel chemotherapy) and had
more comorbidities compared with the AD group.

In Turkey, post-docetaxel enzalutamide treatment for
mCRPC is reimbursed. Moreover, enzalutamide is adminis-
tered to patients who cannot tolerate docetaxel (older age,
poor ECOG PS) with the off-label approval of the Ministry of
Health. According to the current study, the median OS in the
BD group was 14 months, and that in the AD group was 26
months, with a no significant intergroup difference. Further-
more, longer enzalutamide treatments decreased the risk of
death. In the PREVAIL study, the median OS with enzalu-
tamide and placebo was 32.4 months and 30.2 months,
respectively. Notably, enzalutamide provided a 29% reduc-
tion in the risk of death compared with placebo.'® The effect
on OS might have been less than anticipated in current
study because patients in the BD group were older and
fragile, with a poor performance score. Nevertheless, three
of the current study patients treated with enzalutamide as
first-line owing to their poor performance scores were able
to tolerate docetaxel treatment during progression.

The AFFIRM study revealed that enzalutamide significantly
improved the median OS compared with placebo (18.4 vs.
13.6 months, HR 0.63, p<0.001)." A prospective study on
enzalutamide observed that the OS of the BD group was
significantly longer than that of the AD group (p = 0.004).”
Another retrospective study reported a median OS of 16.2
months for the BD group and 11.6 months for the AD group
with enzalutamide treatment (p= 0.003).** Some studies
have observed a trend of longer OS in patients with enzalu-
tamide treatment before chemotherapy.”” However, results
of the present study seem to be contradictory concerning
the OS. Nevertheless, this contradiction could be explained,
based on ethnic differences and patient characteristics (such
as age and performance scores) of the study population.

The AFFIRM and PREVAIL studies determined that enzalu-
tamide significantly increased the PFS compared with
placebo.’” However, the literature lacks enough studies
regarding the effect of enzalutamide, both BD and AD, on the
PFS. In the present study, the median PFS was numerically
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longer in the AD group (14 months) than the BD group (13
months), albeit with a negligible intergroup difference (p =
0.851). According to a multivariate analysis, PFS was signifi-
cantly longer in patients with PSA response. Real-life data
from Japan revealed that the median PFS was 12.9 months in
the BD group and 7.3 months in the AD group, with a nonsig-
nificant difference.” The results of multivariate analysis from
the same study revealed that an early PSA response of 50%
was an independent predictor of better PFS.” On the other
hand, another study revealed that the effect of enzalutamide
treatment on PFS was significantly higher in the BD group
than in the AD group.”® In the present study if BD group was
of younger age, good ECOG PS and had low comorbidities,
the OS and PFS results would be better.

Approximately half of the current study patients (47.8%) had
side effects of any grade, including fatigue (n=28, 41.8%)
and cerebrovascular event (n=2, 3%). In the PREVAIL study,
97% of patients had side effects of any grade, with the most
common being fatigue (in 36%), similar to the current study.
Notably, the side effects of an acute coronary syndrome (1%)
and cerebrovascular event (1%) were relatively low.”® In the
AFFIRM study, 34% of patients developed fatigue; whereas,
3% of patients developed side effects that caused death.”
The mismatch between the literature and the current results
concerning side effect profiles might be because of the retro-
spective nature of this study.

Nonetheless, this study had some limitations. First, this
study was conducted retrospectively with a relatively low
number of patients. Second, the characteristics of treatment
groups were heterogeneous. This heterogeneity was mainly
because of the unavoidable fact that patients receiving enza-
lutamide as first-line treatment were those who were unable
to tolerate chemotherapy, in parallel to Turkey’s confirma-
tions of the medicine.

Notably, in Turkey, enzalutamide is administered as a first--
line treatment for mCRPC only in patients who cannot
tolerate docetaxel. The present study is crucial because it
provides real-world data reflecting the safety and reliability
of enzalutamide in Turkey. Nevertheless, multicenter
prospective studies are needed to analyse the sequencing of
treatment form CRPC considering all the available treatment
options.

CONCLUSION

This study revealed that enzalutamide is effective and safe
for mCRPC, based on the real-world experience of both doce-
taxel-naive fragile patients and docetaxel-pretreated
patients. PSA response, radiological response and duration
of enzalutamide treatment may predict the improvement of
survival.
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