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ABSTRACT

Background  Combined androgen blockade (cab) is a promising treatment modality for prostate cancer (pca). 
In the present meta-analysis, we compared the efficacy and safety of first-line cab using an antiandrogen (aa) with 
castration monotherapy in patients with advanced pca.

Methods  PubMed, embase, Cochrane, and Google Scholar were searched for randomized controlled trials (rcts) 
published through 12 December 2016. Hazard ratios (hrs) with 95% confidence intervals (cis) were determined for 
primary outcomes: overall survival (os) and progression-free survival (pfs). Subgroup analyses were performed for 
Western compared with Eastern patients and use of a nonsteroidal aa (nsaa) compared with a steroidal aa (saa).

Results  Compared with castration monotherapy, cab using an aa was associated with significantly improved os 
(n = 14; hr: 0.90; 95% ci: 0.84 to 0.97; p = 0.003) and pfs (n = 13; hr: 0.89; 95% ci: 0.80 to 1.00; p = 0.04). No significant 
difference in os (p = 0.71) and pfs (p = 0.49) was observed between the Western and Eastern patients. Compared with 
castration monotherapy, cab using a nsaa was associated with significantly improved os (hr: 0.88; 95% ci: 0.82 to 0.95;  
p = 0.0009) and pfs (hr: 0.85; 95% ci: 0.73 to 0.98; p = 0.007)—a result that was not achieved with cab using a saa. The 
safety profiles of cab and monotherapy were similar in terms of adverse events, including hot flushes, impotence, 
and grade 3 or 4 events, with the exception of risk of diarrhea and liver dysfunction or elevation in liver enzymes, 
which were statistically greater with cab using an aa.

Conclusions  Compared with castration monotherapy, first-line cab therapy with an aa, especially a nsaa, resulted 
in significantly improved os and pfs, and had an acceptable safety profile in patients with advanced pca.
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INTRODUCTION

After lung cancer, prostate cancer (pca) is the 2nd most 
common malignancy in men, with more than 1  million 
new cases estimated to be diagnosed annually worldwide1. 
Although the prevalence of pca is higher in Western pop-
ulations than in Asian populations2, mortality rates have 
been declining in the United States, Canada, and Northern 
and Western Europe because of early diagnosis and im-
proved treatment. In contrast, an alarming rise in mortality  

(attributed to growth in the economy) has been observed in 
some Asian countries such as the Republic of Korea, China 
(Hong Kong), and Kazakhstan3,4. A recent report about  
advanced pca in Asia showed a mortality-to-incidence ratio 
(40%) much higher than the global (25%), European (18%), 
and North American (10%) rates. Although detection of pca 
in China is improving, most patients are still diagnosed at 
an advanced stage4.
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Androgen suppression with luteinizing hormone– 
releasing hormone analogs [lhrhas (medical castration)] or 
bilateral orchiectomy (surgical castration) was considered 
the standard treatment for metastatic pca5. The survival 
benefit of castration in combination with chemotherapy 
has been proved in randomized controlled trials (rcts) 
and has become a standard of care for men with metastatic 
hormone-sensitive pca who are eligible for chemotherapy. 
However, in real-world practice, because of factors such as 
advanced patient age, poor performance status, coexisting 
illnesses, and concerns about chemotherapy-related toxicity, 
not all newly diagnosed patients with metastatic disease are 
fit for, or will to be treated with, chemotherapy3. For such pa-
tients, optimal use of available drugs with a survival benefit 
and a considerable safety profile is practical and valuable. 
As evidence about the association of androgen synthesis 
with pca suggests6,7, complete inhibition of androgen might 
provide better treatment outcomes in such patients. That 
evidence led to introduction of combined androgen blockade 
(cab)—a combination of surgical or medical castration with 
an antiandrogen (aa)—as a promising treatment modality8. 
Evidence from previous meta-analyses comparing castra-
tion monotherapy (lhrha or orchiectomy) with cab using an 
aa are conflicting. A meta-analysis conducted by the Prostate 
Cancer Trialists’ Collaborative Group in 1995 combined 
the results of twenty-two rcts involving 5710 patients and 
showed no effect on survival for the administration of cab 
using an aa compared with monotherapy9. However, Caubet 
et al.10 demonstrated significantly favourable outcomes with 
cab using an aa. Another meta-analysis conducted by the 
Prostate Cancer Trialists’ Collaborative Group reported a 
2%–3% improvement in 5-year survival with cab using a 
nonsteroidal aa (nsaa)11.

Previous studies comparing cab using an aa with  
castration monotherapies reported inconsistent findings in 
terms of efficacy for patients with advanced pca. Given that 
most of the rcts in Eastern populations were performed 
after the year 2000, evidence from those studies was not 
included in the various meta-analyses12,13. We therefore 
undertook this systemic review and meta-analysis compar-
ing first-line cab using an aa with castration monotherapy 
(lhrha or orchiectomy) in terms of their efficacy and safety 
in adult men with advanced pca. Further, we evaluated 
differences in outcomes for patients by geography (Western 
vs. Eastern patients) and by the type of aa used [nsaa or 
steroidal aa (saa)] in cab.

METHODS

Search Strategy
This systematic review and meta-analysis was conducted 
in accordance with the prisma (Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses) guidelines14 
and registered in the prospero international prospective 
register of systematic reviews (CRD42016054301, 2017).

The electronic databases medline (PubMed), embase, 
Cochrane Central Register of Controlled Trials (central), 
and Google Scholar were extensively searched for rcts pub-
lished from inception to 12 December 2016. Specific search 
queries were formulated according to the pico framework 
(population, intervention, comparison, outcome) using 

specific keywords: “prostatic neoplasms,” “prostate cancer,”  
“prostatic carcinoma,” “prostatic adenocarcinoma,” 
“hormone replacement therapy,” “estrogen replacement 
therapy,” “androgen deprivation therapy,” and “androgen 
suppression therapy.” To cover the maximal time duration 
and include the maximal number of articles, no time limit 
was applied for the start date.

Selection Criteria
Initial screening of the articles was performed based on 
title and abstract. A full-text examination of the articles 
thus included was then conducted to assess relevance 
according to the defined inclusion and exclusion criteria. 
Articles were included in the analysis if they

■■ were rcts involving patients with histologically con-
firmed pca.

■■ enrolled patients with previously untreated advanced 
pca (including locally advanced and metastatic pca) 
that was then treated by cab using an aa or by castra-
tion monotherapy (lhrha or orchiectomy alone).

■■ were published in English.
■■ reported primary outcomes [overall survival (os) and 

progression-free survival (pfs), with presentation of 
hazard ratio (hr) or median survival time].

Articles were excluded if they

■■ were not rcts (case reports, reviews, meta-analysis, etc.).
■■ included patients undergoing second-line hormonal 

therapy (such as abiraterone and enzalutamide).
■■ compared androgen deprivation therapy (adt) plus 

chemotherapy or adt plus radiotherapy with adt alone.
■■ reported insufficient statistical data.
■■ involved various castration treatments in the inter-

vention and control groups (aa plus lhrha vs. orchi-
ectomy, or aa plus orchiectomy vs. lhrha).

■■ were published as separate articles (subgroup or post 
hoc analysis), but included the same set of patients (in 
this case, only the most recent complete publication 
was considered).

Literature Screening, Data Extraction, and  
Quality Assessment
All articles retrieved from the databases were screened to 
remove duplicates and were evaluated by 2 reviewers inde-
pendently (YY, RC). Articles were included in the analysis 
if both reviewers agreed on their inclusion. Disagreements 
between reviewers were resolved by discussion and con-
sensus. When consensus was not reached, the decision was 
made after consultation with a third reviewer.

The information extracted from the studies included 
study details (author name, year, sample size in the inter-
vention and control groups, geography), patient demo-
graphics and treatment details (age, dose, and type of aa 
administered), efficacy (os and pfs duration), and safety 
[individual and grades 3 and 4 adverse events (aes)]. Quality 
assessment for the eligible studies was performed using the 
Jadad scale for reporting rcts, based on randomization, 
blinding, and accounting for all patients in each trial15. 
Each relevant article was scored as high-quality (4–5),  
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medium-quality (3), or low-quality (0–2). Primary out-
comes for the analysis were os and pfs. Safety was analyzed 
as a secondary outcome.

Statistical Analysis
The meta-analysis was performed using the R statistical 
software package (version 3.3.2: The R Foundation, Vienna, 
Austria). Baseline information is presented as descriptive 
statistics (that is, numbers) or qualitative values. If not 
provided, hrs with 95% confidence intervals (cis) were 
calculated for survival outcomes in all groups and are 
presented as forest plots. The hrs were calculated using 
these formulas16:

hr = M2 / M1
Standard error (se) of the log hr = √ [(1 / E1) + (1 / E2)]
95% ci for the log hr = loge hr ± 1.96 × se
Transform back = (exponential loge hr)

where M1 is median survival in control subjects, M2 is 
median survival in intervention subjects, E1 is the number 
of deaths in intervention subjects, and E2 is the number of 
deaths in control subjects.

Heterogeneity in the studies was determined using the 
Cochran Q test17 and I2 statistic18. A random-effects model 
was used for analysis when the p value for heterogeneity 
between studies was less than 0.05 or when I2 was greater 
than 50%. Otherwise, the analysis was performed using a 
fixed-effects model. Based on either of those models, the 
difference in efficacy outcomes between treatments was 
evaluated. Subgroup analyses were performed for all out-
comes based on geography (Western vs. Eastern) and type 
of aa used for cab. Safety was determined in terms of event 
rates and risk ratios (rrs) with 95% cis. Western patients 
were defined as those included in studies performed in 
Europe, the Americas, and Africa; Eastern patients were 
defined as those included in studies from Asia.

RESULTS

Study Characteristics
Of 4863 studies from the selected databases that were 
screened, 3288 unique studies were selected. After further 
curation and application of the exclusion criteria, 16 relevant 
studies19–34 reporting median survival duration (os or pfs) 
or survival hr were included in the final analysis (Figure 1).

Table i summarizes the baseline characteristics of the 
patients. The included studies (12 from Western countries, 
4 from Eastern countries; 11 using nsaas, 5 using saas) 
enrolled 6084 patients treated with either cab using an aa 
or castration monotherapy. Follow-up duration was 24–102 
months. Five studies were rated as high-quality (Jadad 
score 4 or 5), three studies were rated as medium-quality 
(Jadad score 3), and the remaining eight studies were rated 
as low-quality (Jadad score 2).

OS
A fixed-effects model was used for the os analysis be-
cause heterogeneity testing revealed a low level of hetero-
geneity for the studies (I2 = 9%, τ2 = 0.0017, p = 0.38). The 
os analysis included fourteen studies19–23,25,26,28–34. The 

analysis showed that os was significantly prolonged for 
patients receiving cab using an aa compared with those 
receiving castration monotherapy (hr: 0.90; 95% ci: 0.84 
to 0.97; p = 0.003; Figure 2).

In the Western patients, os was significantly improved 
for those receiving cab using an aa than for those receiving 
castration monotherapy (hr: 0.90; 95% ci: 0.84 to 0.97; p = 
0.0033). In contrast, no significant improvement in os was 
observed for Eastern patients (hr: 0.94; 95% ci: 0.75 to 1.19; 
p  = 0.61). The nonsignificant improvement in os for the 
Eastern population is probably attributable to the smaller 
number of studies and the small sample size. No significant 
difference in os between the Western and Eastern patients 
was observed [p = 0.71, Figure 3(A)].

Comparing the efficacy of cab using a nsaa with the 
efficacy of control treatments, os was significantly longer 
in the cab group than in the control group (hr: 0.88; 95% 
ci: 0.82 to 0.95, p = 0.0009). In contrast, os was nonsignifi-
cantly lower for cab using a saa than for control treatments 
[hr: 1.03; 95% ci: 0.86 to 1.25; p = 0.74; Figure 3(B)]. The 
difference in os for the different cab treatments was non-
significant (p = 0.13).

PFS
A random-effects model including thirteen studies19–27,29–31,34 
(I 2 = 57%, τ2 = 0.0201, p < 0.01) was used to compare PFS 
between CAB and monotherapy. The reported hr was sig-
nificantly lower for cab than for castration monotherapy, 
indicating longer pfs (hr: 0.89; 95% ci: 0.80 to 1.00; p = 0.04; 
Figure 4).

In the geographic subgroups, pfs was nonsignificantly 
longer with cab treatment than with control treatments 

FIGURE 1  PRISMA (Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses) flow chart.
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[Western hr: 0.92; 95% ci: 0.85 to 1.01; p  = 0.09; Eastern 
hr: 0.73; 95% ci: 0.39 to 1.38; p = 0.33; Figure 5(A)], with 
no significant different between the Western and Eastern 
populations [p = 0.49, Figure 5(A)].

Compared with patients receiving castration mono-
therapy, those receiving cab using a nsaa experienced 
significantly longer pfs (hr: 0.85; 95% ci: 0.73 to 0.98; p = 
0.007). In contrast, treatment with cab using a saa and 
with castration monotherapy demonstrated similar pfs 
durations [hr: 1.01; 95% ci: 0.87 to 1.17; p = 0.74; Figure 5(B)]. 
Improvement in pfs was nonsignificantly greater for cab 
using a nsaa than for cab using a saa (p = 0.09).

Safety Evaluation
Safety events were reported in ten studies (eight Western, 
two Eastern)19,22,24–28,30,31,34. Table  ii presents the overall 
occurrence risk for all aes reported in the included studies. 
Impotence, decreased libido, and hot flushes were the aes 
most commonly reported in both groups (>10%); however, 
although nonsignificant, impotence (rr: 0.92; 95% ci: 0.39 
to 2.48; p = 0.49), decreased libido (rr: 0.92; 95% ci: 0.76 
to 1.14; p = 0.46), and hot flushes (rr: 0.87; 95% ci: 0.74 to 
1.03; p = 0.12) occurred at lower rates in the cab group. The 
risks of the more frequent aes were similar for patients re-
ceiving cab using an aa and for those receiving castration 
monotherapy, except that risks of diarrhea (rr: 4.25; 95% 
ci: 2.72 to 6.65; p < 0.01) and liver dysfunction or elevated 
liver enzymes (rr: 2.64; 95% ci: 1.83 to 3.81; p < 0.01) were 
greater in the cab group. Grade 3 or 4 aes were reported in 
only one of the ten studies (in Western patients). In that 
study, 32 patients treated with cab and 28 patients treated 
with a control intervention experienced grade 3 or 4 aes 
(rr: 1.22; 95% ci: 0.78 to 1.90; p = 0.38).

Overall, the analyses indicated that, for most aes 
(except diarrhea and liver enzymes), safety profiles were 
comparable for cab and for castration monotherapy.

DISCUSSION

The present systematic review and meta-analysis demon-
strates that, for patients with advanced pca treated with 
cab, os and pfs are longer (os hr: 0.90; 95% ci: 0.84 to 0.97; 
p = 0.003; and pfs hr: 0.89; 95% ci: 0.80 to 1.00; p = 0.04), 
and the treatment safety profile is acceptable. To the best 
of our knowledge, our meta-analysis is the first to include 
rcts comparing cab with castration monotherapy in  
Eastern patients and to present outcome comparisons by 

TABLE I  Characteristics of included studies

Reference Sample
size

Intervention Comparator Geographic
area

Score on the
Jadad scale

Béland et al., 199020 194 Nilutamide + bilateral orchiectomy Bilateral orchiectomy West 5

Crawford et al., 199021 603 Flutamide + leuprolide Leuprolide West 4

Di Silverio et al., 199022 328 CPA + goserelin Goserelin West 2

Benson et al., 199123 603 Flutamide + leuprolide Leuprolide West 3

Jurincic et al., 199124 50 Flutamide + goserelin Goserelin West 2

Tyrrell et al., 199125 589 Flutamide + goserelin Goserelin West 2

Boccardo et al., 199326 373 Flutamide + goserelin Goserelin West 2

Thorpe et al., 199627 350 CPA + goserelin Goserelin West 2

Zalcberg et al., 199628 222 Flutamide + bilateral orchiectomy Bilateral orchiectomy West 4

Dijkman et al., 199729 457 Nilutamide + bilateral orchiectomy Bilateral orchiectomy West 4

de Voogt et al., 199830 224 CPA + buserelin Buserelin West 2

Eisenberger et al., 199819 1387 Flutamide + bilateral orchiectomy Bilateral orchiectomy West 5

Kotake et al., 199931 181 CMA + goserelin Goserelin East 2

Akaza et al., 200332 151 CMA + leuprolide Leuprolide East 3

Akaza et al., 200933 205 Bicalutamide + goserelin–leuprolide Goserelin–leuprolide East 2

Kanetake et al., 201434 167 Flutamide + goserelin–leuprolide Goserelin–leuprolide East 3

CPA = cyproterone acetate; CMA = chlormadinone acetate.

FIGURE 2  Overall survival (OS), study cohort overall. HR = hazard 
ratio; CI = confidence interval.
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geographic location (Western vs. Eastern). In addition, 
given the trend toward the use of nsaas in recent years 
(because of their acceptable efficacy and better tolerabil-
ity compared those for saas), we also assessed how the 
different types of cab (cab using nsaas vs. cab using saas) 
compared with control treatments.

Most of the included studies reported a nonsignificantly 
longer median os with cab than with castration mono-
therapy19,20,23–26,28,30–32,34. In the study by Crawford et al.21, 
patients treated with cab, compared with those treated with 
lhrha (leuprolide) alone, experienced significantly longer os 

(35.0 months vs. 27.9 months, p = 0.03) and lower all-cause 
mortality (173 vs. 199 deaths). Compared with another 
lhrha (goserelin), cab was also associated with lower overall 
mortality (26 vs. 38 deaths) and a significantly improved 
median os (p = 0.05)32. Similar results were obtained when 
cab treatment was compared with orchiectomy in advanced 
pca (27.3 months vs. 23.6 months, p = 0.03)29.

Our analysis demonstrated significantly greater ef-
ficacy for cab than for castration monotherapy in terms 
of prolonging os in men with advanced pca. This clinical 
benefit of cab using an aa—and especially a nsaa—in our 
analysis was probably attributable to increased patient 
numbers. Therefore, cab using an aa might be preferred as 
a first-line treatment option for patients with advanced pca. 
Other rcts also concluded that patients treated with cab 
live longer and have a higher survival rate35–38, supporting 
the efficacy of first-line cab using an aa in advanced pca. 
However, the latter rcts were excluded from our analysis 
because they did not report hrs or median survival (os, pfs) 
for the treatments of interest, or because patients received 
other treatments.

Evidence from the included studies19,21–24,26,29,34  
suggests that pfs is longer with cab than with castration 
monotherapy. A few studies also reported that pfs is sim-
ilar20,30 or shorter25,27,31 in patients receiving cab using 
an aa and in those receiving castration monotherapy—a 
result that was possibly a result of patient deaths or loss 
to follow-up.

Results from our analysis accord with the results from 
most rcts, showing a significant overall increase in pfs 
for patients treated with cab compared with those treated 
with castration monotherapy in the first line (hr: 0.89; 
95% ci: 0.80 to 1.00; p = 0.04). Our results are supported 
by findings in other studies in which a higher pfs was re-
ported with cab than with orchiectomy alone35–37. In the 
recently concluded latitude study39, which compared 
adt–abiraterone–prednisolone with adt alone in patients 
with high-risk metastatic castration-sensitive pca, os and 
pfs were reported to be significantly longer in the experi-
mental group (not reached vs. 34.7 months; hr: 0.62; 95% 
ci: 0.51 to 0.76; p < 0.001; and 33.0 months vs. 14.8 months; 

FIGURE 3  Overall survival (OS), subgroup analysis. (A) Western pa-
tients compared with Eastern patients. (B) Nonsteroidal compared with 
steroidal antiandrogens. HR = hazard ratio; CI = confidence interval; 
Geo = geographic area.

FIGURE 4  Progression-free survival (PFS), study cohort overall. HR = 
hazard ratio; CI = confidence interval.
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hr: 0.47; 95% ci: 0.39 to 0.55; p < 0.001 respectively). More-
over, in the stampede study of patients with advanced 
pca, the number of deaths (184 vs. 262, p < 0.001) and the 
incidence of treatment failure (262 vs. 535, p < 0.001) were 
significantly lower with the adt–abiraterone–prednisolone 
combination than with adt alone40. However, safety events 
occurred more frequently in the combination group than in 
the adt-only group39,40. Findings in both studies indicated 
that adt (castration) alone is not sufficient for the first-line 
treatment of patients with advanced pca, validating our 
results as well. However, in developing countries, long-term 
use of abiraterone will be an economic hurdle for most 
patients, and the cost-effectiveness of treatment will be an 
important factor in the treatment decision. Treatment with 

cab using an aa—and especially a nsaa—has proved to be 
more cost-effective than castration monotherapy41, which 
makes cab a compelling treatment regimen, especially in 
developing countries.

Our comparative evaluation of cab by geographic area 
observed that os (p = 0.33) and pfs (p = 0.71) were similar in 
Western and Eastern groups of patients. The Western world 
has already adopted the practice of medical castration 
(lhrha) in preference to surgical castration42, and that 
practice is also becoming prevalent in the Eastern world43. 
With the results of the present study showing a greater 
response to cab than to to either lhrha monotherapy or or-
chiectomy, the use of cab as first-line therapy could further 
scale up. In addition, most aes in our analysis were nonsig-
nificantly higher in patients receiving cab than in patients 
treated with castration monotherapy, which accords with 
previously published findings41. Our meta-analysis is the 
first to include rcts involving Eastern patients and to as-
sess any differences in treatment outcomes on the basis of 
geography—unlike previous analyses, which included only 
Western patients8–13,44.

In our analysis, significantly longer survival durations 
were associated with cab using a nsaa than with castration 
monotherapy; cab using a saa did not achieve the same 
result. Although the difference between cab using a nsaa 
and cab using a saa was nonsignificant, the higher sur-
vival duration with cab using a nsaa suggests its greater 
clinical benefit compared with cab using a saa. Our study 
findings correlate with findings from the meta-analysis 
by the Prostate Cancer Trialists’ Collaborative Group11, in 
which mortality rates were lower for cab using a nsaa than 
for castration monotherapy (nilutamide: 69.5% vs. 73.4%; 
flutamide: 71.1% vs. 73.3%). However, mortality rates were 
higher for treatment with cab using a saa than for castra-
tion monotherapy (69.2% vs. 68.6%). Our results are further 
supported by findings from a previously concluded study, 
in which nsaas as first-line therapy for advanced pca were 
associated with improvements in survival45, indicating 
that nsaas are a more suitable choice from among the aas.

In terms of safety, for the aes most commonly reported 
with castration (10%—including impotence, decreased 
libido, and hot flushes), incidence rates in our analysis were 
similar in the intervention and control groups. Moreover, 
grades  3 and 4 aes were not significantly greater in pa-
tients treated with cab using an aa. Furthermore, saas are 
typically found to be associated with a greater incidence 
of aes such as decreased libido and increased edema and 
cardiovascular events46, also making nsaas a more suitable 
choice from among the aas. In our analysis, cab using an 
aa, compared with castration monotherapy, was associ-
ated with significantly greater incidences of diarrhea and 
elevation in liver enzymes. In our analysis, most studies 
reporting a higher risk of diarrhea and elevation in liver 
enzymes used flutamide. Our findings are consistent with 
reported evidence that the incidences of diarrhea and of 
elevation of liver enzymes are significantly greater with 
the use of cab with flutamide in both white and Japanese 
patients41,47,48. Studies have demonstrated advantages in 
tolerability for bicalutamide compared with flutamide as 
a component of cab, specifically with respect to abnormal 
hepatic function and diarrhea, providing a compelling 

FIGURE 5  Progression-free survival (PFS), subgroup analysis. (A) West-
ern patients compared with Eastern patients. (B) Nonsteroidal compared 
with steroidal antiandrogen. HR = hazard ratio; CI = confidence interval; 
Geo = geographic area.
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rationale for using bicalutamide as a component of cab49,50. 
Therefore, given the significantly greater clinical benefits 
in terms of survival prolongation and clinically acceptable 
safety profile, cab using an aa (preferably bicalutamide, a 
nsaa) could be used as primary treatment for advanced pca 
after a proper risk evaluation in the patient.

The present systematic review and meta-analysis has a 
number of strengths. In addition to its overall comparison 
of cab with lhrha or orchiectomy, we compared the effects 
of cab by geographic are (Western, Eastern) to evaluate 
any differences in outcome related to ethnicity, and we 
compared cab using a saa or a nsaa with castration mono-
therapy to determine the better choice of an aa for cab. 
Our study reports a similar safety profile for cab using an 
aa and for castration monotherapy, indicating a clinically 
acceptable safety profile for cab using an aa. Furthermore, 
we used robust methods and an extensive literature search 
for the systematic review of rcts to ensure the inclusion of 
the most relevant and high-quality articles.

Our study also has a few limitations. First, because 
of unavailability of data in most of the included studies, 
we could not compare parameters such as time to treat-
ment failure and quality of life. Second, only four studies 
included Eastern patients. Third, a few studies were not 
included in the analysis because of the unavailability of 
relevant survival data—for example, those in which median 
survival time, odds ratios, or hrs with 95% cis were not 
presented. Finally, we could not separately analyze patients 
undergoing cytoreductive prostatectomy because of the 
scant number of studies (two of sixteen) and low number 
of patients (n = 276).

CONCLUSIONS

The present meta-analysis confirms the better efficacy, 
in terms of survival for patients with advanced pca, of 
first-line cab using an aa compared with castration 

monotherapy. No significant difference was observed for 
patients coming from different geographic locations. The 
overall risk of aes, including grade 3 or 4 aes, was similar for 
patients receiving cab and for patients receiving castration 
monotherapy. Considering the significant improvement 
in survival and acceptable safety profile associated with 
cab using an aa (and especially a nsaa), cab might be a 
reasonable option for first-line therapy in patients with 
advanced pca.
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