
Abstract. Background/Aim: To evaluate the effectiveness of
enzalutamide in Italian patients with hormone-refractory
metastatic castration-resistant prostate cancer, progressing
after chemotherapy with docetaxel plus prednisone. Patients
and Methods: A total of 60 patients were enrolled. Reduction
in serum prostate-specific antigen (PSA) was assessed as the
primary endpoint, while reduction in pain, safety,
progression-free survival and overall survival represented
secondary endpoints. Results: Enzalutamide was well
tolerated, with a manageable toxicity profile and a modest
objective response rate. A considerable difference in serum
levels of PSA before and after treatment was observed. A
significant correlation between PSA response and overall
survival was also noted. The regression analysis revealed
PSA level to be predictive of overall survival. Conclusion:
Enzalutamide was shown to be an effective and well-
tolerated therapeutic option in patients with metastatic
castration-resistant prostate cancer progressing after
docetaxel plus prednisone treatment.

In most Western countries, prostate cancer is the most
frequently diagnosed cancer in men (1). Prevalence increases
with age and, according to the data published in literature, it is
estimated that 40% of men older than 50 years old are affected
by the disease, while only 10% go on to develop clinical
symptoms (2, 3). In the treatment of metastatic castration-
recurrent prostate cancer (mCRPC), over the past 15 years
several drugs have been evaluated (4, 5) and they have
significantly improved the median overall survival (OS) (6-10).
Although recent studies show that androgenic activity continues

to play a role in promoting mCRPC, the use of second-
generation hormonal agents, such as abiraterone and
enzalutamide, has been indicated, in patients whose disease
progresses after hormone therapy (11, 12) They have been
proven effective compared to placebo both in chemo-naïve
patients and in those with progression after first-line
chemotherapy with docetaxel (13, 14). Enzalutamide is a 'new'
anti-androgen with greater affinity for androgen receptors which
competitively inhibits the binding of androgens to androgen
receptors, inhibits nuclear translocation of activated receptors
and inhibits binding of activated androgen receptor with DNA,
even in the case of overexpression of the androgen receptors
and in prostate cancer cells resistant to anti-androgens (15).

In phase I and II clinical trials where patients were
enrolled with diagnosis of CRPC (even if pretreated with
chemotherapy), conducted by the Prostate Cancer Clinical
Trials Consortium, enzalutamide had significant antitumor
activity regardless of previous chemotherapeutic treatments
(16-18). Considering these results, other studies have been
conducted on the effectiveness of enzalutamide in prostate
cancer, including the AFFIRM study (A Study Evaluating the
efficacy and Safety of the Investigational Drug MDV3100),
an international, phase III, randomized, double-blind,
placebo-controlled study of enzalutamide in patients with
prostate cancer who had previously been treated with one or
two chemotherapy regimens, at least one of which containing
docetaxel (18). The authors aimed to evaluate whether
enzalutamide would prolong life in men with CRPC
progressing after chemotherapy. An analysis of the study
results showed that in the group treated with enzalutamide,
the median overall survival (OS) was 18.4 months compared
to 13.6 months in the control group. In addition, in relation
to secondary endpoints (radiographic progression-free
survival, median time to progression of prostate-specific
antigen (PSA), median time to onset of first skeletal event),
patients who received enzalutamide had statistically
significantly better results compared to the control group.
The tolerability profile of enzalutamide was well accepted,
with few adverse events, mostly mild to moderate (18).
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Considering the validity of these clinical trials, the United
States Food and Drug Administration and the European
Medicines Agency approved the administration of
enzalutamide as a standard recommended therapy for the
treatment of mCRPC progressing after docetaxel plus
prednisone (19). In accordance with studies in literature (20,
21), the main purpose of this prospective study was to
evaluate under our clinical reality the safety and efficacy of
enzalutamide (Xtandi®) in patients with mCRPC progressing
after docetaxel plus prednisone. In particular, analysis of the
reduction in serum prostate-specific antigen (PSA) was
assessed as the primary endpoint for evaluating the
effectiveness of treatment with enzalutamide. Secondary
end-points were pain response, tolerability, OS and
progression-free survival (PFS). Our specific objectives were
to: (i) Evaluate the effectiveness of the treatment in terms of
reduction in serum levels of PSA. In accordance with clinical
trials (31, 32), it was assumed significant differences in
serum level of PSA would be found between the time from
diagnosis (pre-treatment) and the end of treatment (post
treatment). (ii) Investigate any significant relationships
between PSA response rate to second-line enzalutamide-
based treatment (Xtandi®) and OS. (iii) Evaluate whether
PSA response to treatment may serve as a predictor of OS.
It was assumed a link between PSA response rate and
significantly higher OS would exist. (iv) Analyze the
intensity of the link between variability of PSA response and
pain relief.

Patients and Methods 

In this prospective study, we enrolled a total of 60 consecutive
patients diagnosed with mCRPC between January 2014 and June
2016 at the Medical Oncology Unit of the University of Palermo.
As in our pervious study (22), all patients enrolled in this study had
to meet the following inclusion criteria: (i) histologically or
cytologically confirmed diagnosis of metastatic prostate
adenocarcinoma (mCRPC) in progression after prednisone plus
docetaxel failure according to the Response Evaluation Criteria in
Solid Tumors (RECIST v. 1.1) (23), (ii) performance status of 0 to
2 according to the Eastern Cooperative Oncology Group (ECOG),
(iii) clinical or radiological evidence of metastatic disease (number
of lesions ≥1) and with an adequate liver, renal and blood
functionality. Patients were excluded if they were hypersensitive to
enzalutamide and its excipients or other formulation components,
had a diagnosis of other malignancies (with the exception of
properly treated basal cell carcinoma of the skin) or serious
comorbidities not adequately controlled by other ongoing therapies
(e.g. liver disease, diabetes, infection, heart disease, etc.).

Evaluation of response and toxicity. Before the start of each cycle
of treatment, we assessed the response rate evaluation in terms of
reduction of both PSA and measurable disease (4 weeks after the
end of treatment), then we evaluated it every 3 months until disease
progression. Whenever there was a rise in PSA, patients underwent
radiological examinations (such as chest and abdomen computed

tomographic scan) every 6 months and always before administration
of therapy, while bone scan was performed before starting the
treatment, then every 6 or 12 months according to the physician’s
choice and patient characteristics. If patients did not have
measurable disease, we considered as response to treatment a
sustained reduction in serum PSA level by ≥50% from baseline.

Modality of administration. Patients received enzalutamide
(Xtandi®) as 40 mg tablets to be taken as a single dose 160 mg daily
(four tablets of 40 mg) on an empty stomach for 4 weeks until
disease progression, death, development of severe complications or
unacceptable adverse events.

Statistical analysis. Normality of the distribution was checked using
univariate indices of Kurtosis and asymmetry with an acceptance
threshold equal to 1. No variable violated normality indices.

In order to provide a sociodemographic representation of the
study group patients and explore how to distribute the examined
variables, descriptive statistical analyses were carried out.
Inferential statistical analyses were also performed to detect any
significant relationships among the considered variables.

The disease control rate (DCR) was defined as the percentage of
patients with an objective response or stable disease (SD) lasting >6
months. PFS and OS were calculated from the date of beginning
treatment until the date of disease progression or death from any
cause for PFS, and until the date of last follow-up, death or final
follow-up day of evaluation for OS. The cut-off date was 30 June
2016. PFS and OS curves were estimated by using the Kaplan–
Meier method. In order to evaluate PSA response (both in terms of
subjective and objective response), the analysis of the average
serum PSA level before and after the end of treatment with
enzalutamide was carried out using the paired-sample t-test.

In order to analyze the correlation between PSA response and
OS, or the time of diagnosis or treatment until death, the Bravais-
Pearson linear correlation index (r), with a 95% confidence interval
(CI) was used. This index was also used to measure the intensity of
the correlation between the variability of PSA response and the
reduction of pain. In addition, the association between PSA as the
independent variable and OS as the dependent variable was
determined. Data were represented by scatter plot and regression
line. Given the sample size, parametric statistics were used and a
threshold of p=0.05 to evaluate the significance of the obtained
results was considered. Data processing were performed using the
SPSS Statistical Package for Social Science version 19.0 (IBM
Corp., Armonk, NY, USA).

Results
Treatment response and follow-up. Demographic, clinical
and pathological features of 60 patients with mCRPC are
reported in Table I. At diagnosis, patients were aged between
48 and 85 years, with an average age of 68 years.

Nearly all patients were able to undergo a median of 12.0
cycles (range=0.2-17.2). 

The response rate of total PSA after four cycles was 75%
(45 out of 60 patients). After a median follow-up of 14.4
months (range=8-26 months), no patient had a complete
response (CR) to treatment, 24 patients (40%) had a partial
response (PR), 20 patients (33%) had SD, while 16 (27%)

ANTICANCER RESEARCH 37: 1475-1480 (2017)

1476



had experienced disease progression (PD). Treatment with
enzalutamide was well tolerated and resulted in a good level
of disease control (CR + PR + SD: 50%). 

PSA reduction. In our study of patients treated with
enzalutamide, we found an impact on serum PSA level. In
particular, the average reduction was 42.3% (95% CI=39.61-
44.98%), consistent with previously published data,
moreover associated with improved survival (Figure 1). 

In order to evaluate PSA response , the analysis of the
average serum PSA levels before and after the end of
treatment with enzalutamide was carried out by the paired-
sample t-test which showed the serum PSA level to be
significantly lower after treatment with enzalutamide
(t=14.95, p<0.01) (Table II).

Overall survival analysis. Among the 60 patients enrolled in
this study, updated interim analysis of survival (until last
follow-up in 30 June 2016) showed a median OS of 18
months (Figure 2).

The Bravais-Pearson index showed there to be a positive
correlation between the response rate of PSA with 40 mg
enzalutamide (four doses per day, 160 mg) and OS, with a
value of 0.50. Furthermore, regression analysis between PSA
response rate to the second line of treatment with 40 mg

enzalutamide (four doses per day, 160 mg) and OS gave a
value of R2 of 0.42 with a slope of 1.48 (p=0.0021) (Figure 1).

Analysis of PFS time. In our cohort, the median duration of
response was 5.4 months (range=3.8-8.4 months), while the
median time to progression was 8 months (95% CI=7.878-
8.122) (Figure 3).

Tolerability. In the group of patients treated with
enzalutamide, side-effects were evaluated after each course
of therapy and reported in line with CTCAE version 4.0.
The treatment-related toxicity was well tolerated, with a
manageable toxicity profile and a modest objective
response rate.

Pain response. Pain reduction as assessed by Visual
Analogue Scale (VAS) showed a pain was reduced in 47%
of patients. In addition, improvement of the quality of life
was identified with a reduction of pain symptoms in 58% of
patients with a VAS score of <22 points and a reduced use
of analgesics in 54% of patients. Bravais-Pearson correlation
was also used to analyze the intensity of the association
between PSA response and the reduction of pain. The results
revealed a significant negative correlation between PSA
response and reduction of pain of −0.58. The higher the PSA
response to treatment, the better was the response in terms
of pain relief.

Discussion 

Nowadays, therapeutic strategies in prostate cancer still call
for different goals depending on anatomical extension,
aggressiveness of the disease and presence of life-threatening
comorbidities (24, 25). Whilst the goal of treatment for
patients affected by organ-confined disease is remission, in
patients with metastatic disease, palliation remains the most
practically achievable goal, especially in symptomatic
patients, who are currently offered various options of
hormone therapy and chemotherapy, significantly improving
their quality of life, together with the latest forms of
radioiodine therapy (alpha channels) and bone-targeted
therapies (26).
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Table I. Baseline demographic and clinical characteristics (n =60).

Characteristic                                                                Value

Patients                                                                          n=60
Mean age (range), years                                           68 (48-85)
ECOG performance status, n                                            
    0                                                                                    3
    1                                                                                   55
    2                                                                                    2
PPI 2 or AS 10, n                                                            60
Hormonal manipulations, n                                              
    I                                                                                     8
    II                                                                                  32
    III                                                                                 20
Previously treated with DP, n                                         60
Median PSA level (range), ng/ml                        118 (1.2-2057)
Gleason score, n                                                                
    7                                                                                   38
    8-10                                                                              20
    Not available                                                                2
Disease extent, n                                                               
    Bone and visceral metastases                                     38
    Visceral disease                                                            2
    Lymph nodes                                                               20

ECOG: Eastern Cooperative Oncology Group; PPI: present pain
intensity; AS: analgesic score; DP: docetaxel plus prednisone; PSA:
prostate-specific antigen.

Table II. The average prostate-specific antigen (PSA) pre- and post-
treatment with enzalutamide (n=60).

                                        PSA, ng/ml                      Paired-sample test

Timepoint                  Mean                SD                   t                 p-Value

Pre-treatment            31.14               7.98              14.95               0.007
Post-treatment             18                  6.17                   



An important category of hormonal drugs is represented
by antibodies to androgen receptors expressed by cancer
cells. Recently, two new drugs have been introduced in
hormonal therapy, abiraterone acetate and enzalutamide (27).
Although of relatively few clinical records, our study
demonstrated the efficacy and safety of enzalutamide
(Xtandi®) in patients with mCRPC previously treated with a
chemotherapy regimen containing docetaxel plus prednisone,
complying with clinical trials reported in literature
(AFFIRM) (18).

In our group of patients, treatment with enzalutamide was
well tolerated, while a modest objective response rate and a
good reduction in PSA levels was obtained. In fact, a
significant difference in the serum level of PSA before and
after treatment was noted. Compared to the chemotherapeutic
treatment, a better response in terms of reduction of serum
PSA level after administration of enzalutamide was gained.
Moreover, considering the better the response of PSA to
treatment the higher the overall survival rate, correlation
analysis showed that the PSA response rate significantly
affects survival. This finding corresponds with studies reported
in the literature where the analysis of serum PSA level
represented the surrogate endpoint for the the effectiveness of
the treatment. In addition, according to the fourth objective of
the present study, we analyzed the correlation between PSA
response and reduction of pain, finding that pain was more
present whenever a better response of PSA to treatment
occurred. Given the strong association between the two
variables, we wanted to understand if the PSA response could
be a predictive factor for OS using the linear regression
analysis. The positive correlation between PSA response and
OS (β=0.377, p<0.01), obtained by linear regression analysis

revealed that PSA response is an important predictor of OS.
The slope value suggests that for every month of PFS, OS
increased by about 1.5 months following treatment. The
median PFS and OS values of 8.3 and 18.2 months,
respectively, appear to be in conformity with the values
reported in the AFFIRM study (18).

Our results are in line with those reported in the literature,
but there are aspects that undoubtedly are highlighted in
comparison with the larger studies. These include (besides the
small size of the sample), the criteria used for the response
evaluation and the difference in the definition of mCRPC in
our clinical practice (three consecutive increases of serum
PSA 2 weeks apart, resulting in two increments above the
lowest point of 50%) compared to the last criteria of the PSA
working group (a sequence of increase of the PSA value to a
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Figure 2. Kaplan–Meier plot of overall survival (interim analysis)
(N=60). mOS: Median overall survival.Figure 1. Regression analysis between prostate-specific antigen (PSA)

response and overall survival (OS) of patients after second-line
treatment (n=60).

Figure 3. Kaplan–Meier plot of progression-free survival (interim
analysis) (N=60). mPFS: Median progression-free survival.



minimum of one week to week interval with a PSA level
greater than 2 ng/ml as a starting value). Nowadays the
physician's main problem is to identify the best sequence of
drugs for mCRPC. The analysis of the largest available
studies (28-30) showed that the best sequence able to achieve
better results in terms of OS would be probably docetaxel>
cabazitaxel> abiraterone or enzalutamide. Thus, use of
enzalutamide, as suggested by our study of mCRPC, could be
considered as a valid treatment of mCRPC.

Conclusion

The results obtained from this prospective study, also
referring to the outcomes of clinical trials reported in the
literature, revealed that enzalutamide is a well-tolerated and
effective treatment of patients affected by mCRPC. The drug
showed an improved tolerability profile, gave significant
pain relief and increased the survival rate. Therefore,
enzalutamide (Xtandi®) administered daily at a dose of 
160 mg orally is an excellent treatment for most patients
with mCRPC progressing after treatment with docetaxel plus
prednisone.
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