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Abstract

Purpose—Metastatic castration-resistant prostate cancer primarily affects elderly men. In this 

post hoc analysis we investigated the safety and efficacy of abiraterone acetate in elderly (≥75 

years) and younger (<75 years) patient subgroups at the prespecified interim analysis (55% of total 

overall survival [OS] events) for the COU-AA-302 trial.

Materials and Methods—Patients were stratified and randomized 1:1 to abiraterone acetate 

1,000 mg plus prednisone/prednisolone 5 mg bid (abiraterone-prednisone) vs placebo plus 

prednisone/prednisolone 5 mg bid (prednisone alone). Co-primary end points were radiographic 

progression-free survival (rPFS) and OS. Median time to event and hazard ratio (HR) were 

estimated using Kaplan-Meier method and Cox model, respectively.

Results—Elderly patients (n=350) treated with abiraterone-prednisone had significant 

improvements in OS and rPFS vs prednisone alone (HR=0.71 [95% CI 0.53–0.96] and HR=0.63 

[95% CI 0.48–0.83], respectively), similar to younger patients (n=738, HR=0.81 [95% CI 0.63–

1.03] and HR=0.49 [95% CI 0.40–0.59], respectively). All secondary end points favored the 

abiraterone-prednisone arm for both age subgroups. Specific adverse events with abiraterone-

prednisone were similar between age subgroups. Elderly patients in both treatment arms had 

higher rates of fluid retention and cardiac disorders than younger patients, although rates of dose 

reduction or treatment interruptions due to adverse events were low in both age subgroups.

Conclusions—Abiraterone acetate demonstrated clinical benefit and was well tolerated in both 

elderly and younger men with chemotherapy-naïve metastatic castration-resistant prostate cancer, 

thus supporting it as a treatment option for elderly patients who may not tolerate other therapies 

with greater toxicity.
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Introduction

Prostate cancer is a leading cause of cancer death in older men.1 Compared with younger 

patients (aged <75 years), elderly men are more likely to present with advanced disease.2 

Analysis of the Surveillance, Epidemiology and End Results database showed that almost 

half (48%) of all metastatic prostate cancer cases and more than half of all prostate cancer 

deaths were in patients aged ≥75 years.3 Age alone should not prevent patients from deriving 

benefit from novel therapies,2 and treatment decisions should be based on the patient's health 

status, including consideration of the severity of comorbid conditions.4 Optimizing therapy 

for elderly patients who are more likely to suffer from other medical comorbidities, physical 

frailty and serious toxicities from certain kinds of treatment (eg, chemotherapeutics) remains 

a considerable challenge.2,4–6
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Abiraterone acetate is converted in vivo to abiraterone, an androgen biosynthesis inhibitor, 

which targets 17 α-hydroxylase/C17,20-lyase. In patients with metastatic castration-resistant 

prostate cancer (mCRPC) who had received prior docetaxel chemotherapy, treatment with 

abiraterone acetate (hereafter, abiraterone) plus low-dose prednisone improved overall 

survival (OS) by 4.6 months (p <0.0001, hazard ratio [HR] 0.74, 95% confidence interval 

[CI] 0.64–0.86) vs prednisone alone.7,8 In a recent post hoc analysis, Mulders et al.9 showed 

that in elderly (≥75 years) mCRPC patients who progressed after docetaxel chemotherapy, 

treatment with abiraterone-prednisone, vs prednisone alone, was well tolerated and led to 

improved OS (p = 0.0022, HR 0.64, 95% CI 0.478–0.853), time to prostate-specific antigen 

(PSA) progression (TTPP) (p = 0.1995, HR 0.76, 95% CI 0.503–1.155) and radiographic 

progression-free survival (rPFS) (p = 0.0019, HR 0.66, 95% CI 0.506–0.859).

Study COU-AA-302 compared the efficacy and safety of abiraterone plus low-dose 

prednisone vs prednisone alone in asymptomatic or mildly symptomatic men with 

chemotherapy-naïve mCRPC.10 Abiraterone-prednisone doubled time to rPFS vs prednisone 

alone (median 16.5 vs 8.3 months). All secondary end points significantly favored 

abiraterone-prednisone vs prednisone alone.10 Here we present results from a post hoc 

analysis to assess the efficacy and safety of abiraterone-prednisone vs prednisone alone in 

elderly (≥75 years) and younger (<75 years) patient subgroups at the prespecified interim 

analysis for study COU-AA-302.

Materials and Methods

Patients and Study Design

Study COU-AA-302 (ClinicalTrials.gov, NCT00887198) is a phase III, multinational, 

randomized, double-blind, placebo-controlled study conducted at 151 sites in 12 countries.10 

Patients were enrolled from April 2009 to June 2010. Screening procedures to evaluate 

patient eligibility for the study were conducted within 14 days prior to cycle 1 day 1. 

Eligible patients were randomized and returned to the site for the cycle 1 day 1 visit and 

dosing. Randomization took place at all study sites using a centralized Interactive Web/Voice 

Response System. All study personnel were blinded to the patient treatment assignments. At 

the time of disease progression, patient treatment assignments remained blinded.

Patients were stratified by Eastern Cooperative Oncology Group performance status (ECOG 

PS) score (0 vs 1) and randomized 1:1 to abiraterone acetate 1 g daily plus prednisone or 

prednisolone 5 mg twice daily (hereafter, abiraterone-prednisone) vs placebo plus 

prednisone/prednisolone 5 mg twice daily (hereafter, prednisone alone) in continuous 28-

day cycles (fig. 1 and supplementary fig. 1).10 Patients commenced treatment within 72 

hours of randomization.

The co-primary end points were rPFS and OS. The prespecified secondary efficacy end 

points were time to opiate use for cancer-related pain, time to initiation of cytotoxic 

chemotherapy, time to deterioration in ECOG PS and TTPP based on Prostate Cancer 

Working Group 2 criteria.11 Clinical assessments were conducted at prespecified visits and 

included medical history, vital sign measurements, body weight, physical examination, 

review of concomitant therapy and procedures, and review of adverse events (AEs) and 
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serious AEs. AEs and serious AEs were graded and summarized according to the National 

Cancer Institute Common Terminology Criteria for Adverse Events, version 3.0.

The primary and secondary end point results obtained at the time of this interim analysis 

have been described in detail previously.12 rPFS was determined by an independent 

radiologist who was unaware of study group assignments. The review boards at all 

participating institutions approved the study, and all patients gave written informed consent.

Key Eligibility Criteria

Study COU-AA-302 enrolled men with mCRPC, aged ≥18 years, who were medically or 

surgically castrated, had tumor progression and were asymptomatic or mildly symptomatic. 

Patients with visceral metastases or patients who had received previous therapy with 

ketoconazole for >7 days were excluded.

Statistical Analyses

All data for the present analyses were obtained from the prespecified interim analysis at 55% 

of the total death events. Patients were dichotomized by age at 75 years. This age cutoff was 

used in a post hoc analysis of study COU-AA-3019 in other CRPC drug trials13 and is the 

cutoff used in the FDA guideline to define a geriatric population in clinical trials.14 

Distribution of the time-to-event end points was estimated using the Kaplan-Meier method. 

The Cox model was used to obtain the HR and its associated 95% CI. Stratified log-rank test 

was used in the treatment comparison, stratified by baseline ECOG score. Results were 

considered significant if p ≤0.05; no multiplicity adjustments were made for this post hoc 

analysis. The actual interim analysis was conducted at 56% OS events. All statistical 

analyses were performed using SAS® Version 9.2 (SAS Institute, Cary, North Carolina). 

Statistical test assumptions were verified with commonly used methods, mostly graphically. 

Differences between treatment arms within each age subgroup were assessed by the 

Wilcoxon rank test (continuous variables) and the Chi-square test (categorical variables). 

Missing values were uncommon and not imputed or used in the analysis. Median follow-up 

time for censored patients was 21.9 months for the study population based on descriptive 

statistics. Lost to follow-up expressed as the proportion of censored patients not evaluated 

during a specified time was low (about 1%).

Results

Patients

Elderly and younger patients were well balanced in each treatment arm by baseline disease 

characteristics (table 1). Most patients were aged <75 years (738 of 1088); there was a total 

of 350 elderly patients (≥75 years). A higher proportion of elderly patients (128/350, 37%) 

than younger patients (130/738, 18%) had an ECOG PS score of 1. Among patients with 

recorded Gleason scores at initial diagnosis, 44% (135/307) of elderly patients and 55% 

(382/689) of younger patients had scores ≥8, indicating that more younger patients than 

elderly patients had high-grade disease.
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Primary End Points

Elderly patients treated with abiraterone-prednisone had significant improvements in rPFS 

and OS vs those treated with prednisone alone, similar for younger patients (fig. 2). In 

elderly patients, rPFS was significantly longer in the abiraterone-prednisone arm vs the 

prednisone-alone arm (p = 0.0009, HR 0.63, 95% CI 0.48–0.83, median 14.9 vs 8.3 months). 

Younger patients taking abiraterone-prednisone also experienced significantly longer rPFS 

(p <0.0001, HR 0.49, 95% CI 0.40–0.59, median 16.6 vs 8.3 months) vs those who received 

prednisone alone. OS in elderly patients receiving abiraterone-prednisone was significantly 

longer than for those receiving prednisone alone (p = 0.0268, HR 0.71; 95% CI 0.53–0.96, 

median 28.6 vs 25.6 months). Among younger patients, abiraterone-prednisone treatment 

had a favorable effect on OS vs patients taking prednisone alone (p = 0.0841, HR 0.81, 95% 

CI 0.63–1.03, median 35.3 vs 30.9 months). Subsequent therapy with docetaxel was more 

common among patients taking prednisone alone vs abiraterone-prednisone and among 

younger vs elderly patients (supplementary table 1).

Secondary End Points

Secondary end point outcomes favored abiraterone-prednisone for both age subgroups (table 

2). The TTPP in elderly patients receiving abiraterone-prednisone was significantly better 

than in those receiving prednisone alone (p = 0.0002, HR 0.60, 95% CI 0.46–0.79, median 

8.6 vs 5.5 months). Younger patients taking abiraterone-prednisone also had significantly 

longer TTPP (p <0.0001, HR 0.46, 95% CI 0.38–0.55, median 11.1 vs 5.6 months) vs those 

who received prednisone alone. Both elderly and younger patients treated with abiraterone-

prednisone had significant improvements in time to initiation of chemotherapy and time to 

opiate use for cancer-related pain vs those treated with prednisone alone (p value range 

<0.0001–0.0278, HRs <1.0). Time to ECOG deterioration was improved with abiraterone-

prednisone vs prednisone alone in both elderly (p = 0.1078, HR 0.83, 95% CI 0.66–1.04, 

median 10.3 vs 8.6 months) and younger patients (p = 0.0111, HR 0.81, 95% CI 0.68–0.95, 

median 14.3 vs 11.2 months).

Safety

The median duration of exposure was 11.8 and 8.5 months among elderly patients and 14.4 

and 8.2 months among younger patients in the abiraterone-prednisone and prednisone-alone 

groups, respectively. Most patients in both age subgroups tolerated study treatment well, 

with ≤6% of patients having dose reductions across treatment arms. Two elderly patients and 

3 younger patients taking abiraterone-prednisone had dose reductions due to AEs, and 1 

patient (younger) in the prednisone-alone arm had a dose reduction due to AEs. More 

elderly patients experienced an abiraterone-prednisone dose interruption than younger 

patients, although treatment interruptions were uncommon in both age groups. More than 1 

dose interruption was reported by 12% (22/184) of patients in the abiraterone-prednisone 

arm vs 4% (7/164) in the prednisone-alone arm for elderly patients and 4% (14/360) vs 3% 

(10/376), respectively, for younger patients.

In both elderly and younger subgroups, fewer patients receiving abiraterone-prednisone 

discontinued treatment due to disease progression vs patients receiving prednisone alone 

(fig. 3). Discontinuations due to AEs in patients receiving abiraterone-prednisone vs 
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prednisone alone were 15% (27/182) vs 10% (17/164) among elderly patients and 5% 

(18/360) vs 4% (16/376) among younger patients, respectively. Among elderly patients, the 

incidence of withdrawal from the study was low (7% [25/346]) in both treatment arms.

The most common AE for the abiraterone-prednisone arm vs the prednisone-alone arm was 

fatigue in both elderly (42% [76/182] vs 38% [62/164], respectively) and younger (39% 

[139/360] vs 33% [125/376], respectively) patients (table 3). The incidence of grade 3/4 

fatigue was higher in elderly (6% [11/182] abiraterone-prednisone vs 4% [7/164] prednisone 

alone) vs younger patients (<1% [2/360] abiraterone-prednisone vs <1% [3/376] prednisone 

alone). AEs of special interest related to the known effect of abiraterone-prednisone on 

mineralocorticoid excess (fluid retention/edema, hypokalemia and hypertension) were 

reported more frequently with abiraterone-prednisone vs prednisone alone. The incidence of 

AEs of special interest was higher with abiraterone-prednisone treatment in both elderly and 

younger patients (74% [134/182] abiraterone-prednisone vs 59% [97/164] prednisone alone, 

and 66% [237/360] abiraterone-prednisone vs 48% [180/376] prednisone alone, 

respectively). Elderly patients had a higher incidence of peripheral edema (35% [63/182] 

abiraterone-prednisone vs 32% [52/164] prednisone alone), although the difference between 

treatment arms was greater in younger patients (22% [78/360] vs 16% [61/376], 

respectively). The incidence of hypokalemia was higher with abiraterone-prednisone 

treatment in both elderly and younger patients (17% [30/182] abiraterone-prednisone vs 

11% [17/164] prednisone alone, and 18% [63/360] abiraterone-prednisone vs 14% [52/376] 

prednisone alone, respectively). Hepatotoxicity and cardiac disorders were the most frequent 

grade 3/4 AEs of special interest. The incidence of grade 3/4 hepatotoxicity was higher with 

abiraterone-prednisone treatment in both elderly and younger patients (8% [15/182] 

abiraterone-prednisone vs 4% [6/164] prednisone alone, and 8% [28/360] abiraterone-

prednisone vs 2% [9/376] prednisone alone, respectively). In addition, the incidence of 

grade 3/4 cardiac disorders was higher with abiraterone-prednisone treatment in both elderly 

and younger patients (9% [16/182] abiraterone-prednisone vs 5% [8/164] prednisone alone, 

and 6% [20/360] abiraterone-prednisone vs 3% [11/376] prednisone alone, respectively). 

Overall, hepatotoxicity and cardiac disorders were infrequent and rarely led to treatment 

discontinuation. Grade 3/4 hypertension and hypokalemia were infrequent and were 

medically managed. The incidence of treatment-emergent AEs leading to death in the 

abiraterone-prednisone and prednisone alone treatment groups was 8% (14/182) and 6% 

(9/164), respectively, in elderly subgroups and 2% each (7/360 and 7/376, respectively) in 

the younger subgroups. Grade 3/4 AEs were reported in 40% (54/135), 48% (109/225) and 

57% (104/182) of patients aged <65, 65–74, and ≥75 years in the abiraterone-prednisone 

arm, respectively, and in 36% (55/154), 40% (88/222) and 56% (92/164) of patients in the 

prednisone-alone arm, respectively (supplementary table 2).

Discussion

This post hoc analysis evaluated the efficacy and safety of abiraterone-prednisone among 

elderly and younger patents with mCRPC and an ECOG PS score of 0 or 1. Abiraterone-

prednisone appears to be safe and well tolerated among elderly patients; consistent results 

were shown with analysis of safety data based on additional age subgroups. The clinical 

benefit of abiraterone-prednisone vs prednisone alone in elderly patients was similar to that 
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in younger patients. Moreover, patients treated with abiraterone-prednisone had improved 

OS despite a higher proportion of patients in the prednisone arm having received docetaxel. 

Despite a median treatment exposure of more than 11 months in the abiraterone-prednisone 

arm and 8 or more months in the prednisone-alone arm, patients were adherent to treatment. 

In the abiraterone-prednisone treatment arm, the incidence of withdrawal of consent was 

6.4% (23/360) and 7.1% (13/182) among younger and elderly patients, respectively. The 

incidence of withdrawal of consent in the prednisone alone treatment arm was 10.6% 

(40/376) and 7.3% (12/164) among younger and elderly patients, respectively.

There is a need to better understand age-related changes that can affect the risk of toxicities 

and overall benefit of cancer treatment in elderly patients.5,6,15 More recently, elderly 

patients have been well represented in clinical trials of novel agents for advanced prostate 

cancer. In a retrospective study of patients aged ≥75 years with CRPC, PSA response rates 

were not significantly different between the standard and adapted docetaxel treatment 

regimen groups.16 In 2 placebo-controlled phase III clinical trials, enzalutamide prolonged 

survival of men aged ≥65 years with mCRPC after chemotherapy17 and abiraterone 

improved OS, TTPP, rPFS and PSA response rate among patients aged ≥75 years with 

mCRPC after chemotherapy vs patients treated with prednisone alone.9

The improved survival outcome and secondary end points shown in our analysis were 

consistent with results of the overall population in study COU-AA-302,10 including 

improved outcomes in the abiraterone-prednisone treatment arm vs prednisone alone in all 

secondary end points measured for either age subgroup.9 These findings corroborate the 

outcomes with abiraterone treatment among elderly patients from study COU-AA-301.9 Our 

findings are similar to those of COU-AA-301, although patients in study COU-AA-302 were 

chemotherapy-naïve and had longer treatment exposure.

A limitation of our analysis is that the treatment effect was evaluated retrospectively in 

subgroups. Despite this limitation, we confirmed that in elderly and younger patients with 

mCRPC, abiraterone significantly improved rPFS, significantly delayed clinical initiation of 

chemotherapy and use of opiates for cancer-related pain and improved all other measures of 

efficacy end points, consistent with the overall patient population.10 Thus, abiraterone 

represents a treatment option for elderly patients who may not tolerate other therapies with 

greater toxicity.

Conclusions

This post hoc analysis of study COU-AA-302 demonstrates that the clinical benefit of 

abiraterone was preserved in the elderly. These results confirm those from a similar analysis 

of younger and elderly patients treated with abiraterone post-docetaxel in study COU-

AA-301.9 Taken together, these observations demonstrate that the efficacy and safety of 

abiraterone are similar for elderly and younger patients with mCRPC and a favorable ECOG 

PS, and support the use of abiraterone therapy in elderly men with mCRPC regardless of 

prior chemotherapy.
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rPFS radiographic progression-free survival

ECOG PS Eastern Cooperative Oncology Group performance status

AE adverse event

NE not estimable

TEAE treatment-emergent adverse event
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Figure 1. 
Study COU-AA-302 design. OS was defined as time from randomization to death from any 

cause. rPFS was determined by independent radiologist unaware of study group 

assignments, and dates of death were confirmed. rPFS was defined as freedom from death 

from any cause; freedom from progression in soft tissue lesions as measured with 

computerized tomography or magnetic resonance imaging, defined as “progressive disease” 

according to modified Response Evaluation Criteria in Solid Tumors criteria; or progression 

on bone scan according to criteria adapted from Prostate Cancer Working Group 2.11 

Changes in PSA level were not included in definition of rPFS. q.d., daily. b.i.d., twice daily.
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Figure 2. 
Primary end points. A and C, rPFS by age group. B and D, OS by age group. A and B, 75 

years old or older. C and D, younger than 75 years.
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Figure 3. Patient disposition by age group
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Table 2
Effect of treatment among elderly and younger subgroups (intent-to-treat population)

Elderly (≥75 years) Younger (<75 years)

Abiraterone-prednisone(n=185) Prednisone alone (n=165) Abiraterone-prednisone (n=361) Prednisone alone (n=377)

TTPP,* months 8.6 5.5 11.1 5.6

 HR (95% CI) 0.602 (0.460–0.789) 0.457 (0.382–0.546)

 p value 0.0002 <0.0001

Deterioration 
of ECOG PS 
score by ≥1 

point,* months

10.3 8.6 14.3 11.2

 HR (95% CI) 0.828 (0.657–1.043) 0.806 (0.682–0.952)

 p value 0.1078 0.0111

Time to 
initiation of 
cytotoxic 

therapy,* 
months

NE 25.4 23.8 15.0

 HR (95% CI) 0.622 (0.43–0.872) 0.601 (0.496–0.728)

 p value 0 .0055 <0.00 01

Time to opiate 

use,* months

NE 30.3 NE 22.3

 HR (95% CI) 0.678 (0.478–0.961) 0.720 (0.581–0.892)

 p value 0.0278 0.0026

*
Median time to event.

NE = not estimable.
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