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309 patients with locally advanced, lymph node-negative PCa (stage 
pT3–4pN0) after RP were included. After a median follow-up of 
6.1 years, patients in the adjuvant flutamide 750-mg group experienced 
improved recurrence-free survival compared with the observation 
group though no difference was noted for overall survival between 
the two groups.11 In a clinical analysis of the efficacy and tolerability of 
bicalutamide 150 mg once daily as an adjuvant treatment in addition 
to standard care for locally advanced, nonmetastatic PCa, Mcleod 
et al. also concluded that adjuvant bicalutamide could improve the 
objective progression-free survival versus standard care alone, but did 
not improve overall survival.12

In clinical practice, some physicians advocate maximum 
androgen deprivation  (MAB) therapy while others prefer 
bicalutamide 150  mg daily as an adjuvant treatment. However, 
optimal adjuvant hormonal therapy treatment regimens for high-risk 
patients after RP remain uncertain. Thus, the goal of this randomized 
clinical trial was to evaluate the treatment effect between MAB and 
bicalutamide 150 mg as immediate adjuvant hormonal therapy for 
localized high-risk PCa.

INTRODUCTION
Prostate cancer  (PCa) is the second most common cancer in men 
worldwide. An estimated 1.1 million men worldwide were diagnosed 
with PCa in 2012, accounting for 15% of all cancers diagnosed in men. 
With an estimated 307 000 deaths in 2012, PCa was the fifth leading 
cause of death from cancer in men (6.6% of total men deaths). In the 
People’s Republic of China, although PCa incidence and mortality 
rates remain low  (age-standardized incidence and mortality rates, 
5.3/100 000 and 2.5/100 000, respectively in 2012), PCa is the most 
common and the most lethal male urogenital system cancer, as it is 
worldwide.1

Radical prostatectomy  (RP) is regarded as a curative treatment 
for localized PCa. Unfortunately, for high-risk patients, some 
experience prostate-specific antigen (PSA) recurrence in a relatively 
short time after RP.2–7 Adjuvant treatments, including hormonal 
therapy, radiation, or chemotherapy, are usually required to treat 
these patients.8 A previously published clinical trial has already proven 
that early adjuvant hormonal therapy can benefit patients with nodal 
metastases who have undergone RP.9,10 In a randomized clinical trial, 
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MATERIALS AND METHODS

Trial design
The trial CU1005  (ChiCTR-TRC-10001866) is a prospective, 
single-center, open, randomized, noninferiority phase II study. 
From June 2010 to January 2013, 209 high-risk localized PCa 
patients over 18 years old who underwent RP within 1 month were 
consecutively recruited in this study. Before the operation, patients 
were required to have no metastases on preoperative emission 
computed tomography and chest radiographs. Patients recruited 
in our clinical trial were of relatively good healthy condition with 
a life expectancy >12 weeks and graded as 0–1 based on the World 
Health Organization health status evaluation system. Patients were 
not eligible if they received neoadjuvant hormonal therapy or took 
part in another clinical trial within 30 days of enrollment. All patients 
had histologically confirmed prostatic adenocarcinoma with either 
advanced pathological stage  (≥T3) or positive surgical margins or 
regional lymph node metastasis or localized PCa with preoperative 
PSA  ≥20  ng ml−1 or Gleason score  ≥8. All patients’ PSA should 
have decreased to <0.2  ng ml−1 within 4  weeks of RP. All subjects 
provided written informed consent before enrollment. Eligible 
patients were randomly assigned in a 1:1 ratio to receive 9 months 
of adjuvant bicalutamide 150  mg orally once daily or 9  months 
of MAB  (goserelin 3.6  mg  [Zoladex, AstraZeneca, London, UK], 
triptorelin 3.75 mg [Diphereline, Ipsen Pharma Biotech, Paris, France] 
or leuprorelin 3.6 mg [Enantone, Takeda, Osaka, Japan] every month 
plus bicalutamide 50 mg [Casodex, AstraZeneca, London, UK] daily) 
until biochemical recurrence (BCR) after RP. Treatment commenced 
within 2 weeks of randomization. Second-line treatment was started 
if the treatment failed (PSA rose above 0.2 ng ml−1).

Postoperative evaluation and endpoints
During the follow-up period, emission computed tomography 
and pelvic magnetic resonance imaging were performed at the 
appearance of biochemical progression or symptom manifestation. 
Blood chemistry tests, including PSA levels were assessed every 
4 weeks. Baseline was considered the time of randomization. BCR was 
defined as two consecutive PSA values of 0.2 ng ml−1 or greater. The 
primary efficacy endpoint was time to BCR. Adverse events occurring 
during the randomized therapy were classified using National 
Cancer Institute Common Terminology Criteria for Adverse Events 
version 3.0 (NCI-CTCAE v3.0).

Statistical analysis
The Chi-square test was used to compare differences between patient 
groups with respect to demographic, clinical, and pathological 
characteristics and adverse events. To study differences in time to 
BCR between the two groups, Kaplan–Meier survival curves and the 
log-rank test were calculated using Statistical Package for the Social 
Sciences  (SPSS) 19.0 software version 16.0  (SPSS Inc., Chicago, IL, 
USA). P < 0.05 was considered as statistically significant.

RESULTS

Patients
A total of 209 consecutive patients were randomized to receive 
bicalutamide 150 mg orally once daily (n = 102) or MAB (goserelin 
3.6 mg, triptorelin 3.75 mg, or leuprorelin 3.6 mg every month plus 
bicalutamide 50 mg daily; n = 107). The two treatment groups were 
well balanced with respect to patient demographics and baseline 
characteristics, including time of follow-up, age, preoperative PSA, 
Gleason score at biopsy and after RP, pathologic stage, surgical margins, 

and pelvic lymph metastases (Table 1). The median follow-up time 
of the analysis was 27 months and the median age of all participants 
was 68 years.

Biochemical recurrence‑free survival
At a similar median follow-up of 27 months for the MAB group versus 
25  months for the bicalutamide 150-mg daily group  (P  =  0.155), 
19.6%  (21/107) of the patients in the MAB group developed BCR 
and 37.3% (38/102) of the patients in the bicalutamide 150-mg daily 
group developed BCR. Therefore, MAB prolonged biochemical 
recurrence-free survival over bicalutamide 150  mg after RP in the 
overall study population (P = 0.004; Figure 1).

Toxicity
All of the side effects were moderately acceptable for both groups. The 
most common adverse event was the pharmacological side effects of hot 

Table 1: Baseline demographics of the patient population

MAB 
(n=107)

Bicalutamide 
150 mg (n=102)

Total 
(n=209)

P

Follow-up, months (median) 27 25 27.0 0.155

Age, year (median) 68 68 68 0.983

Preoperative PSA, ng ml−1

<10 25 18 43 0.538

10~20 34 32 66

>20 48 52 100

Gleason score at biopsy

<7 32 36 68 0.655

7 43 40 83

>7 32 26 58

Pathologic stage

T2b–T2c 41 50 91 0.295

T3a 30 24 54

T3b 36 28 64

Gleason score after RP

<7 8 10 18 0.298

7 68 54 122

>7 31 38 69

Surgical margin

+ 31 20 51 0.115

− 76 82 158

Pelvic lymph metastases

+ 11 9 20 0.720

− 96 93 189

MAB: maximum androgen blockage; PSA: prostate-specific antigen; RP: radical 
prostatectomy

Figure 1: Kaplan–Meier curve of biochemical recurrence-free survival: MAB 
group versus bicalutamide 150-mg daily group (P = 0.004).
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flashes in the MAB group (52/107, 48.6%; P = 0.000) and gynecomastia 
in the bicalutamide 150-mg daily group (50/102, 49.0%; P = 0.000; 
Table 2). Moreover, the incidences of rash in the MAB group (26/107, 
24.3%, P = 0.006) and breast pain in the bicalutamide 150-mg daily 
group (40/102, 39.2%; P = 0.002) were also relatively high (Table 2). 
Other adverse events, such as diarrhea, urinary incontinence, 
pain, urinary retention, and urinary tract infection were similarly 
infrequent in both groups (Table 2). During the follow-up period, two 
patients in the bicalutamide 150-mg daily group temporarily stopped 
the treatment as a result of hepatic dysfunction and breast pain, 
respectively. Because of diarrhea or hepatic dysfunction, three patients 
in the MAB group, stopped treatment for no more than 2 months. 
However, all these five patients recovered from the side effects and 
eventually finished the 9-month treatment regimen. As a result, no 
one withdrew from the study because of severe pharmacological side 
effects during the follow-up.

DISCUSSION
The CU1005 clinical trial compared the 9-month treatment effects 
of MAB with bicalutamide 150 mg as adjuvant therapy after RP in 
high-risk PCa patients. In a previous study, both MAB and bicalutamide 
150 mg daily were shown to be effective as adjuvant therapy for PCa 
patients. In the Dorff et al. clinical trial, although the final primary 
treatment comparison results are not ready for publication, 2 years 
of adjuvant MAB after RP resulted in an extremely low rate of 
disease recurrence and PCa-specific death for high-risk patients in 
S9921  –  the estimated 5-year biochemical failure-free survival is 
92.5% (95% [confidence interval] CI, 90–95), and the 5-year overall 
survival is 95.9% [95% CI, 93.9–97.9]).13 In 2000, See et al. reported 
that bicalutamide 150 mg in addition to standard care reduced the 
risk of PSA progression by 59% compared with standard care alone, 
irrespective of whether patients received RP or radiotherapy as 
standard care (hazard ratio [HR] 0.41; 95% CI, 0.38–0.45; P < 0.0001). 
Furthermore, significant reductions were also observed following 
RP (51%; HR 0.49; 95% CI, 0.43–0.56; P < 0.0001).14 In 2005, McLeod 
et  al. investigated the ongoing Early Prostate Cancer  (EPC) trial 
program and the combination of Trials 23, 24, and 25. They found that 
adjuvant bicalutamide 150 mg prolonged objective progression-free 
survival versus standard care alone (P = 0.004) for locally advanced 
patients after RP.12 Therefore, although the clinical benefit has already 
been proven in previous studies, the best choice for adjuvant hormonal 
therapy remains uncertain. In this study, we compared the treatment 

efficacy between the two therapies regarding time to BCR. We 
concluded that patients who underwent 9 months of MAB treatment 
experienced longer BCR-free survival than patients in the bicalutamide 
150-mg group with the moderately acceptable toxicity of both groups.

In this clinical trial, we performed immediate adjuvant hormonal 
therapy after RP for patients based on previous study results. Previous 
studies support the hypothesis that early adjuvant hormonal therapy 
should be adopted for high-risk patients compared with deferred 
treatment. In 2007, the clinical study from the Mayo Clinic evaluated 
the treatment effects of hormonal therapy applied at five different time 
points  (1: adjuvant androgen deprivation, 2: androgen deprivation 
therapy started at a postoperative PSA of 0.4 ng ml−1 or greater, 3: at 
prostate-specific antigen 1.0 ng ml−1 or greater, 4: at PSA 2.0 ng ml−1 
or greater, and 5: at systemic progression) for 8290 patients after RP. 
A significant benefit in the 10-year systemic progression-free-survival 
and cancer specific survival was observed in the adjuvant hormonal 
treatment group. However, the results suggested that men who 
started hormonal therapy at a postoperative PSA of 0.4  ng ml−1 or 
greater, or 1.0 or 2.0 ng ml−1 did not experience the same benefits.15 
Kowalczyk and colleagues also evaluated the treatment effect between 
early  (<4  months after RP, n  =  419) and delayed  (4–12  months 
after RP, n  =  544). They found that initiating adjuvant hormonal 
therapy  <5  months after RP for pT3 is associated with improved 
PCa-specific mortality. In their study, they also found that early 
adjuvant hormonal therapy is also associated with fewer bone-related 
events and salvage hormonal therapy was used less.16 In a randomized 
study composed of patients with lymph node metastases after RP, 
Messing et al. compared the treatment effect between immediate and 
deferred  (hormonal therapy to be given upon detection of distant 
metastases or symptomatic recurrence) androgen deprivation therapy. 
They found that men assigned immediate androgen deprivation therapy 
had a significant improvement in overall survival  (HR 1.84  [95% 
CI, 1.01–3.35], P  =  0.04), PCa-specific survival  (HR 4.09  [95% CI, 
1.76–9.49], P = 0.0004), and progression-free survival (HR 3.42 [95% 
CI, 1.96–5.98], P < 0.0001).9 Based on these results, we administered 
immediate adjuvant hormonal therapy for the patients.

Although adjuvant radiation therapy is currently deemed the 
best recommended treatment after RP for pT3pN0  patients with a 
high-risk of local failure after RP (owing to positive margins according 
to the 2013 National Comprehensive Cancer Network guidelines Asia 
consensus statement on PCa), a number of these patients are not 
currently receiving radiation therapy after RP.17 The reasons for this 
discrepancy may be because of the latter’s impact on postoperative 
recovery and serious toxicity caused by radiation. Suardi et al. evaluated 
the impact of adjuvant radiation therapy on urinary continence 
recovery after RP. They found that the 1- and 3-year urinary continence 
recovery was only 51% and 59% for patients who underwent adjuvant 
radiation therapy versus 81% and 87% for patients not receiving this 
treatment, respectively (P < 0.001).18 Other serious long-term urinary 
complications, such as bladder neck contracture and urethral stricture, 
and bowel symptoms were also frequently reported.19,20 To improve 
oncologic control and avoid long-term complications, doctors would 
rather choose adjuvant hormonal therapy after RP for these high-risk 
patients. Tsurumaki et al. reported the long-term results of RP with 
immediate adjuvant androgen deprivation therapy for pT3N0 PCa 
patients. After the median follow-up of 98.7  months, the 10-year 
hormone-refractory biochemical progression-free survival and 
cancer-specific survival rates were 88.3% and 96.3%, respectively, which 
suggests that immediate adjuvant androgen deprivation therapy is a 
valid treatment option for patients with pT3N0M0 PCa.21 However, 

Table 2: All adverse effects with an incidence ≥10% in either 
treatment group

Adverse event n (%) P

MAB (n=107) Bicalutamide 150 mg (n=102)

Hot flushes 52 (48.6) 12 (11.8) 0.000

Rash 26 (24.3) 10 (9.8) 0.006

Breast pain 21 (19.6) 40 (39.2) 0.002

Impotence 21 (19.6) 16 (15.7) 0.456

Back pain 20 (18.7) 14 (13.7) 0.331

Gynaecomastia 13 (12.1) 50 (49.0) 0.000

Diarrhea 15 (14.0) 6 (5.9) 0.050

Urinary incontinence 11 (10.3) 14 (13.7) 0.443

Pain 10 (9.3) 12 (11.8) 0.569

Urinary retention 11 (10.3) 10 (9.8) 0.909

Urinary tract infection 7 (6.5) 14 (13.7) 0.084

MAB: maximum androgen blockage
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this does not mean that it is always safe to treat patients with hormonal 
therapy. As previous studies have proven that long-term adjuvant 
hormonal therapy may cause serious insomnia, fatigue, hot flashes, 
and inferior social function, sexual interest, and activity compared 
with short-term adjuvant hormonal therapy,22,23 we chose a 9-month 
treatment regimen to balance oncologic control and side effects.

Our study has several limitations. First, it included only a relatively 
small number of patients from a single institution, which may introduce 
selection bias. Second, results found in Chinese populations may 
not be directly applied to other populations. Larger cohorts from 
multiple centers are needed to validate our results, and we welcome 
international collaborations to achieve this goal. Moreover, a longer 
follow-up is needed to assess the impact of adjuvant therapy on clinical 
progression-free survival, cancer-specific survival, and overall survival.

CONCLUSION
Patients experienced longer BCR-free survival in the MAB group while 
the side effects were moderately acceptable in both groups. As adjuvant 
hormonal therapy is recommended for high-risk localized PCa after RP, 
immediate MAB may be the preferential option for patients reluctant 
to receive adjuvant radiation therapy.
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