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ABSTRACT

Purpose: Complete androgen blockade (CAB) does not prolong overall survival (OS) in patients with castration refractory 
prostate cancer (CRPC). Although there is variable clinical benefit with second-line hormone manipulation, we do not 
know which patients might benefit the most.
Objectives: To identify clinical predictors of benefit of complete androgen blockade.
Materials and Methods: We reviewed the records for 54 patients who received treatment with CAB in the setting of dis-
ease progression despite castration. We evaluated progression-free survival (PFS) and OS according to PSA at diagnosis, 
Gleason scores, age, testosterone level, and duration of prior disease control during castration in first line treatment.
Results: Among 54 patients who received CAB, the median PFS was 9 months (CI 4.3-13.7) and OS was 36 months (CI 
24-48). We did not find an effect of PSA at diagnosis (p = 0.32), Gleason score (p = 0.91), age (p = 0.69) or disease control 
during castration (p = 0.87) on PFS or OS. Thirty-four patients subsequently received chemotherapy, with a mean OS of 
21 months (CI 16.4-25.5, median not reached).
Conclusion: Age, Gleason score, PSA at diagnosis and length of disease control with castration did not affect PFS or OS. 
In the absence of predictors of benefit, CAB should still be considered in CRPC.
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INTRODUCTION

	 The introduction of screening for prostate 
cancer through the use of prostate specific antigen 
(PSA) measurements has predictably increased 
the detection of prostate cancer, while an expected 
shift toward earlier diagnosis was also observed (1). 
Despite the trend to earlier diagnosis, there are still 
a significant number of patients who are diagnosed 
with metastatic disease. Metastatic prostate cancer is 
treated with androgen deprivation.
	 According to the American Society of Clinical 
Oncology and the European Association of Urology 
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guidelines, the current first-line treatment of meta-
static prostate cancer consists of either surgical cas-
tration (orchiectomy) or chemical castration with the 
use of luteinizing hormone releasing hormone analog 
(LHRHa). Both societies contemplate the association 
of an androgen receptor blocker (ARB) with castration 
upfront, a combination known as complete androgen 
blockade (CAB), as a valid alternative to castration. 
Although the length of metastatic disease control with 
castration alone is largely variable, the disease eventu-
ally progresses after an average 24 months (2,3). CAB 
as first-line treatment has been the subject of several 
clinical trials and meta-analysis (3-5). CAB has shown 
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to be better in terms of progression-free survival and 
in terms of overall survival compared to castration if 
non-steroidal rather than steroidal ARBs are used (3-
6), but at the cost of greater toxicity. Although CAB 
should therefore be considered as a good treatment 
alternative upfront, the most widely used first line 
hormone manipulation consists of castration alone. 
For patients who have had progressive disease despite 
castration, the addition of an ARB has shown modest 
impact in terms of PSA response, limited benefit in 
terms of disease progression and no benefit in terms 
of overall survival (6,7), though at low cost and only 
modest toxicity. The vast heterogeneity of patients’ 
disease at the time they fail castration as well as the 
variable nomenclature used to define the status of 
hormone responsiveness (i.e. castration-refractory 
vs. hormone-independent) have hampered efforts to 
clearly define which patients with metastatic prostate 
cancer might benefit and should therefore be offered 
CAB after castration. It is important to recognize 
that castration-refractory prostate cancer (CRPC) is 
a different entity than hormone-independent prostate 
cancer, for which the definition includes not only a 
castrate level of testosterone, but also the progres-
sion of disease after at least two lines of hormone 
manipulation or anti-androgen withdrawal. With 
the publication of two large phase III studies show-
ing prolongation of survival (by about two months) 
with docetaxel-based chemotherapy (8,9) it became 
more common to treat patients with docetaxel-based 
therapy immediately after the development of CRPC. 
Thus, progressively fewer patients receive a trial of 
CAB.
	 The main difficulty in deciding which patients 
should be offered second-line and even third-line 
hormone manipulation resides in the variability of 
clinical benefit when CAB is given after castration, 
and in the fact that CAB has never been shown to 
prolong survival when given to these patients (10,11) 
as opposed to first-line (5). Recent data show that the 
role of the androgen receptor in signaling pathways is 
maintained and leads to disease progression even after 
the failure of chemotherapy (12). This has renewed 
the interest in identifying which patients may benefit 
from sequential hormone manipulation.
	 Here, we investigated the effect of several 
clinical variables on progression-free survival (PFS) 

and overall survival (OS) in patients with CRPC 
treated with CAB. The variables studied were PSA at 
diagnosis, Gleason score, age, length of duration of 
disease control on prior castration, and testosterone 
level prior to initiation of CAB.

MATERIALS AND METHODS

	 We reviewed the medical records for all the 
patients with prostate cancer who received treatment 
at the ABC Foundation School of Medicine, Brazil, 
between September 2005 and December 2008. Pa-
tients selected had documented bone and/or soft tissue 
metastasis and had received at least one month of 
CAB, consisting of the combination of flutamide 250 
mg tid and castration. All patients had been treated 
with either chemical or surgical castration prior to 
initiation of CAB, and the disease had progressed 
despite castration. Prior to initiation of CAB, all 
patients were evaluated with testosterone levels (had 
to be < 50 ng/dl), alkaline phosphatase, PSA, lactic 
dehydrogenase, bone and computer tomography (CT) 
scans. Disease progression was defined as previously 
published (13): evidence of progressive soft tissue 
or lymph-node metastasis, evidence of new bone 
lesions or an increase in at least 25% of PSA above 
the nadir level. PSA, alkaline phosphatase, and lactic 
dehydrogenase were measured at two-month intervals 
or shorter. In the event of abnormal lab results or 
worsening pain suggesting disease progression, new 
bone and CT scans  were done. As long as alkaline 
phosphatase and lactic dehydrogenase were stable 
and within normal limits, and as long as PSA and 
symptoms were stable, both bone and CT-scans were 
limited to every six months. Upon disease progres-
sion during treatment with CAB, all patients received 
zoledronate 4 mg IV monthly. We followed patients 
on treatment to evaluate disease progression, and ob-
tained information regarding tolerability and efficacy 
of subsequent treatment with either third line hormone 
therapy or chemotherapy. Chemotherapy consisted 
of a standard docetaxel-based regimen.
	 We assessed OS and PFS during CAB using 
Kaplan-Meyer plots. We analyzed the effect of age, 
Gleason score, PSA at diagnosis, and duration of 
disease control with castration on OS and PFS using 
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Cox proportional hazards. Testosterone levels at the 
initiation of CAB and its correlation with PFS was 
also evaluated by dispersion diagram. Toxicity was 
assessed based on medical records data. For patients 
who developed progressive disease, one month of 
ARB withdrawal was mandatory before initiation of 
chemotherapy. All statistical analyses were performed 
using SPSS 15.0 software.

RESULTS

	 The study was conducted between September 
2005 and December 2008. We identified 54 castrated 
patients with metastatic prostate cancer who received 
CAB after failing castration. Patients included in 
this study received at least one month of flutamide 
in addition to preexisting castration. All patients had 

documented bone metastasis. Patients’ characteristics 
are shown in Table-1.
	 With a median follow up of 21 months (range 
1 to 66 months), median PFS was 9 months (CI 4.3-
13.7), as shown in Figure-1. PFS did not correlate 
with age (p = 0.69), Gleason score (p = 0.91), PSA at 
diagnosis (p = 0.32) or length of castration (p = 0.87) 
using Cox regression analysis, as shown in Table-2. 
Multivariate analysis also failed to show an effect of 
these variables on PFS. Regarding testosterone levels, 
the dispersion diagram showed no correlation with 
PFS (data not shown).
	 Median OS from initiation of CAB was 36 
months (CI 24-48), as shown in Figure-2. As with PFS, 
OS was not affected by age, PSA, Gleason score or 
duration of disease control during castration on Cox 
regression analysis (Figure-2). Overall survival for all 
patients since initiation of castration was 80 months 

Table 1 – Patients’ characteristics.

N = 54 %
Surgical castration 37   69
Chemical castration (aLHRH) 17   31
Bone metastasis 54 100
Soft Tissue Metastasis   5     9

Median Range
Age (years) 69 50-90
Gleason score   7 4 to 10
PSA at diagnosis (ng/ml) 53 2-1815
PFS on prior castration (months)    12.5 1-103

aLHRH = Luteinizing hormone releasing hormone analog; ARB = androgen receptor blocker; PSA = prostate specific antigen;                      
PFS = progression-free survival.

Table 2 – Effect of clinical variables on progression-free survival and overall survival.

Overall Survival Progression-free Survival

Variable HR 95% CI p Value* HR 95% CI p Value*
Age (years) 0.96 [0.91; 1.02] 0.171 0.99 [0.96; 1.03] 0.693
Gleason score 0.93 [0.61; 1.42] 0.727 0.99 [0.75;1.30] 0.917
PSA at diagnosis (x 50ng/ml) 1.06 [0.99;1.14] 0.088 1.03 [0.97;1.10] 0.329
PFS on castration (months) 0.99 [0.96;1.01] 0.302 1.00 [0.99;1.02] 0.870

* Results by univariate Cox Regression; HR = hazard ratio; PSA = prostate specific antigen; PFS = progression-free survival.
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(CI 49-110), with the caveat that several patients had 
initiated castration based on PSA relapse alone, and 
subsequently developed metastasis.
	 After disease progression on CAB, 12 patients 
received third-line hormone manipulation consisting 
of high dose ketoconazole or diethylstilbestrol, with 
a PFS of 6 months (CI 2.9-9.1). A total of 34 patients 
received chemotherapy after having progressive 
disease despite CAB. Chemotherapy consisted of 
docetaxel-based regimen in all but two patients, who 
received mitoxantrone. Median OS was not reached 
due to short follow-up, while mean survival was 21 
months (CI 16.4-25.5).
	 Overall, toxicity attributed to CAB was 
low. We identified only one patient who experi-
enced limiting toxicity to the liver and had to inter-
rupt CAB. Although there were cases of nausea, 
gynecomastia, worsening fatigue, mild elevation 
in liver function tests and malaise, these events 

were rare. The only patient who experienced sig-
nificant elevation in transaminases and bilirubin 
fully recovered, but required chemotherapy shortly 
thereafter due to disease progression. No informa-
tion on pain control was available that allowed 
further conclusions.

COMMENTS

	 In this study, we showed that after failure of 
castration, the use of CAB lead to a median PFS of 
9 months, which is significantly longer than previ-
ously reported (7,10,11). It is well known though that 
the widely variable disease behavior in this patient 
population makes it difficult to compare our cohort 
of patients with other series. In our study, prior to 
initiating CAB, some patients were already castrated 
in the setting of metastatic disease, while others were 

Figure 1 – Progression free survival from complete androgen blockade.
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castrated after PSA-relapse only. This variability alone 
may have affected our rather long PFS.
	 In localized prostate cancer, CAB has led to 
long-term remissions, even raising discussion about 
possible cure (13,14). In metastatic disease, although 
more toxic than castration alone, data show that CAB 
prolongs survival when used as first-line manipulation 
(5). CAB does not seem to prolong overall survival 
when used during subsequent treatment (7,10,11). 
Before docetaxel became the standard treatment for 
CRPC, most patients received sequential hormone 
manipulations with variable success in controlling the 
disease. No predictive markers have yet been found that 
identify the patients who benefit from these sequential 
hormonal treatments. Our analysis found no correla-
tion between the clinical variables here studied and 
PFS or OS. Although the number of patients is a clear 
limitation of the study, our results suggest that Gleason 
score, length of duration of castration, PSA and age do 

not fulfill the need for predictive markers. Preliminary 
data in the literature suggest that PSA-doubling time 
(PSAdt) may correlate with the benefit of subsequent 
treatment in hormone-refractory disease (15). Unfortu-
nately, due to the retrospective nature of our study and 
the variable pattern of patient follow-up during initial 
castration, data on PSAdt are not available.
	 As the addition of an ARB would block the 
effect of residual adrenal-derived testosterone, we 
would expect that the higher the residual testosterone 
(even within castration levels), the greater the ben-
efit of CAB. We could not confirm this hypothesis, 
which seems to support the current concept that the 
persistent sensitivity to hormone manipulation may 
not be limited to the effect of circulating androgens. 
Rather, it supports the notion of a persistent role for 
the androgen-receptor signaling in the oncogenic 
mechanism, even in the so-called androgen-indepen-
dent state (12,16).

Figure 2 – Overall survival from initiation of complete androgen blockade.
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	 Although docetaxel-based therapy has be-
come a standard treatment for CRPC, there is clearly 
still room for hormone manipulation after castration 
(possibly even for third-line manipulation in selected 
cases). The strategy to reliably identify the patients 
who may benefit from CAB is still to be described. 
Recent data show significant response to abiraterone 
(12,16), as well as to a second-generation anti-andro-
gen (17), suggesting that hormone manipulation may 
be further optimized. In fact, these novel agents may 
replace docetaxel as the first line treatment for CRPC 
in the near future.
	 Novel strategies to prolong disease control 
with hormone manipulation are being investigated, 
such as the concomitant use of epigenetically-tar-
geted therapies (18,19) and endothelin-A receptor 
antagonists (20). Adequate patient selection for such 
alternative treatments still remains a challenge.

CONCLUSIONS

	 CAB can lead to disease control in patients 
with CRPC. Age, Gleason score, PSA at diagnosis and 
length of disease control with castration did not affect 
progression-free or overall survival. In the absence of 
predictors of benefit, CAB can still be considered in 
castration-refractory prostate cancer.
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EDITORIAL COMMENT

	 The data published by Kaliks et al. (2010) 
provide additional support for the benefits of adding 
a pure antiandrogen, in this case flutamide, to patients 
with metastatic disease showing progression after 
partial blockade achieved by castration. These results 
are in agreement with a previous relatively large scale 
study of 209 metastatic prostate cancer patients show-
ing progression after orchiectomy, treatment with high 
doses of estrogens or an GnRH agonist alone where 
the addition of flutamide at the same dose used in the 
study of Kaliks et al. permitted to achieve complete, 
partial and stable responses in 6.2%, 9.6% and 18.7% 
of cases, respectively, for a total clinical benefit of 
34.5% (1,2).

	 Contrary to the opinion that patients in relapse 
after castration have exclusively “androgen-insensi-
tive” tumors, the above-mentioned data show that 
“androgen-sensitive tumors are present at all stages 
of prostate cancer in all patients and that maximal an-
drogen blockade should always be administered with a 
good possibility of additional response. Instead of be-
ing “androgen-insensitive”, most of the tumors which 
continue to grow after castration are androgen-sensitive 
and able to grow in the presence of the “androgens of 
adrenal origin left after castration” (1) “Control of their 
growth requires further androgen blockade” (3).
	 These results are not surprising since it is 
now well recognized that following castration alone, 
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approximately 40% of dihydrotestosterone, the most 
potent androgen, is left in the prostatic tissue where 
it continues to stimulate the normal human prostate 
and prostate cancer (4-8).
	 It would have been preferable; however, if 
these patients had not received castration alone, as 
first treatment, thus leaving 40% of androgens to 
continue to stimulate their cancer with the high risk of 
further metastases and the early development of treat-
ment resistance. These patients should have received 
combined androgen blockade (castration + pure anti-
androgen) at start of treatment. Another unfortunate 
aspect is that cancer was not diagnosed earlier at the 
clinically localized stage when long-term control and 
even cure in the majority of cases is a possibility with 
combined androgen blockade administered as first 
treatment or immediately following PSA rise upon 
failure of prostatectomy or radiotherapy (9-11).
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