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Abstract

AIM: To study the efficacy and safety of abiraterone in patients with and without prior chemotherapy.
METHODS: The databases including PubMed and abstracts presented at the American Society of Clinical Oncology meetings up to April 2014 were systematically searched. Eligible studies included randomized controlled trials (RCTs) in which abiraterone plus predni​sone was compared to placebo plus prednisone in meta​static castration-resistant prostate cancer (CRPC) patients. The summary incidence, relative risk, hazard ratio and 95%CI were calculated using random or fixed-effects models. Heterogeneity test was performed to test between-study differences in efficacy and toxicity.

RESULTS: A total of two phase III RCTs were included in our analysis, with metastatic CPRC patients before (n = 1088) and after chemotherapy (n = 1195). Prior chemotherapy did not significantly alter the effect of abiraterone on overall survival (P = 0.92) and prostate-spe​ci​fic antigen (PSA) progression-free survival (P = 0.13), but reduced its effect on radiographic-prog​ression-free survival (P = 0.04), objective response rate (P < 0.001), and PSA response rate (P < 0.001). Prior chemotherapy significantly increased the specific risk of fluid retention and edema (P < 0.001) and hypokalemia (P < 0.001), but decreased the risk of all-grade hypertension (P < 0.001) attributable to abiraterone. There was no significant difference of cardiac disorders associated with abiraterone between the two settings (P = 0.58). 

CONCLUSION: Prior chemotherapy may reduce the effectiveness of abiraterone in patients with metastatic CRPC. 
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Core tip: Our meta-analysis has demonstrated that pre-chemotherapy may affect the efficacy and toxicity of abiraterone treatment in patients with metastatic castration-resistant prostate cancer. Abiraterone was associated with significantly increased radiographic-progression-free survival, objective response rate, and prostate-specific antigen response rate in the pre-chemotherapy setting when compared to the post-chemotherapy setting. In addition, abiraterone in the pre-chemotherapy setting had a significant lower risk of all-grade fluid retention and edema (P < 0.001), and hypokalemia (P < 0.001), but had a higher risk of all-grade hypertension (P < 0.001) when compared to post-chemotherapy.
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INTRODUCTION

Metastatic castration-resistant prostate cancer (CRPC) is defined as disease progression despite the castrate levels of testosterone (≤ 50 ng/dL) after medical or surgical castration[1-3]. Tumor growth in this setting may result from aberrant androgen receptor (AR) signaling, up-regulation of androgen synthesis enzymes, and persistent conversion of androgens to testosterone and dihydrotestosterone (DHT)[1,4-6]. Docetaxel as a chemotherapy taxane has shown survival benefit based on randomized controlled trials (RCTs) and has been a standard therapy in patients with metastatic CRPC since 2004[7,8]. However, the treatment of dise​ase relapse on docetaxel had been challenging due to a former nonexistence of secondary effective options[4,7]. Fortunately, in the recent years there has been an improved understanding of metastatic CRPC pathophysiology with the rapid introduction of new agents such as abiraterone to the metastatic CRPC armamentarium[9-11].

Abiraterone acetate (AA) is a pro-drug pregnenolone derivative that is administered orally. Its active meta​bolite, abiraterone is an irreversible inhibitor of CYP-17, 20 lyase and 17-alpha-hydroxylase, essential enzymes for gonadal and extra-gonadal androgen synthesis[1,9,12,13]. In combination with prednisone, abir​a​terone has demonstrated favorable outcomes in metastatic CRPC patients who have progressed with docetaxel[14] and in the pre-chemotherapy setting as well[15]. 

However, as of today the optimal sequence for abiraterone in relationship to chemotherapy is unknown, with a clear absence of evidence-based guidance[16]. We conducted a meta-analysis of RCTs to compare the efficacy and safety of abiraterone in the pre- and post-chemotherapy settings. 

MATERIALS AND METHODS
Data source
The PubMed database (www.pubmed.gov) was independently searched from January 1st 2008 to March 31st 2014 using the key words “abiraterone” and “metastatic castrate resistant prostate cancer” or “metastatic castration resistant prostate cancer”. In addition, we searched abstracts presented at the American Society of Clinical Oncology annual con​ferences from 2010 to 2014 using the same key​words. Selected abstracts and publications were reviewed for complete safety and efficacy information, and verified so that the most recent and up to date version was identified. 

Study selection
The goal of this study was to determine the impact of prior chemotherapy on the efficacy and toxicity of abiraterone in the treatment of metastatic CRPC. Therefore, we have included RCTs in which abira​terone plus prednisone was compared to placebo plus prednisone in patients with and without prior chemotherapy. All non-RCTs including phase 1 trials and single-arm phase 2 trials were excluded. Trials that met the following criteria were chosen for analysis: phase II or III prospective RCTs, patients with metastatic CRPC, and patients assigned to treatment with abira​terone plus prednisone or placebo plus prednisone. To assess study quality, the 7-item scale (score 0-5) Jadad Score was used for each included clinical trial[17]. 

Clinical end points
Efficacy end points included overall survival (OS), defined from the date of randomization to the date of death from all causes, prostate-specific antigen (PSA) progression-free survival (PFS), and Radiographic-PFS. Radiographic-PFS was defined as progression on bone scanning defined by the Prostate Cancer Working Group 2 (PCWG2) criteria[18] or progressive soft-tissue lesions measured with the use of computed tomography or magnetic resonance imaging according to the modified Response Evaluation Criteria in Solid Tumors (RECIST) criteria[19]. PSA progression was defined by the PCWG2 criteria[18]. Additional clinical endpoints included PSA response rate (≥ 50% decline in PSA level from baseline) and rate of objective response based on the RECIST criteria[18,19]. 

Safety endpoints were based on the National Can​cer Institute-Common Terminology Criteria for Adverse Events (NCI-CTCAE) version 3.0. Hypokalemia was categorized as grade 1: < 3.5 mmol/L, grade 3: < 3.0-2.5 mmol/L and, grade 4: < 2.5 mmol/L. Hypertension was categorized grade 1; asymptomatic, transient (< 24 h) increase by > 20 mmHg (diastolic) or to > 150/100 if previously within normal limit with no need for intervention, grade 2; recurrent or persistent (≥ 24 h) or symptomatic increase by > 20 mmHg (diastolic) or to > 150/100 if previously within normal limit; with monotherapy may be indicated, grade 3; requiring more than one drug or more intensive therapy than previously, and grade 4; life-threatening consequences such as hypertensive crisis. We also extracted safety data for various cardiac disorders: ischemic heart disease, myocardial infarction, supra-ventricular arrhy​thmia, ventricular tachyarrhythmias, cardiac failure, signs and symptoms. Edema and fluid retention was also included and was derived from edema-related adverse effects from sites such head and neck, trunk and genitals, limbs, and viscera.

Statistical analysis
All statistical analyses were performed using Com​prehensive MetaAnalysis program version 2.0 (Biostat, Englewood, New Jersey, United States). Hazard ratios (HR), the median time of OS, time to PSA-PFS, time to Radiographic-PFS of patients in months, along with the proportion of patients showing PSA response rate and rate of objective response in both arms were extracted from the included clinical trials. Safety data-were collected included the number of patients with: all-grade and high-grade cardiac disorders, all-grade and high-grade hypertension, all-grade and high-grade fluid retention and edema, all-grade and high-grade hypokalemia respectively. Collected data were entered into a Microsoft Excel sheet. For each study, the proportion of patients, the relative risk (RR) was calculated and the 95%CI was derived. Because the two clinical trials were designed to have a control arm, the relative risk of safety outcome among patients assigned to abiraterone was calculated and compared to patients assigned to the control arm; in addition, the specific effect of abiraterone was calculated based on the incidence or response rate difference between abiraterone plus prednisone and placebo plus prednisone. For meta-analysis, both fixed-effects (weighted with inverse variance) and random-effects model were considered. Prior to the meta-analysis, Cochran’s Q statistic and I2 were calculated to assess the heterogeneity among the proportions of the in​cluded trials. For a P value of < 0.1, the assumption of homogeneity was considered invalid. If invalid the random-effects model was used. If the assumption of homogeneity was valid both the fixed-effects and random-effects model results were reported. A two-tailed P value of < 0.05 was considered to be statistically significant.

RESULTS

Search results

Our literature search generated a total of 178 potentially relevant studies of abiraterone and metastatic CRPC. From these studies a total of 7 RCTs were identified, where 5 of them were excluded due to concomitant treatment with other agents [OGX-427, Sipuleucel-T, Trebanib (AMG-386), GDC-0068/GDC-0980]. Overall, two phase III RCTs were included in our final analysis[14,15] (Figure 1). Both trials included patients with metastatic CRPC; histologically or cytologically confirmed prostate cancer with disease progression based on PCWG2 criteria and ongoing androgen depri​vation, with a serum testosterone level of ≤ 50 ng/dL[14,15]. In the COU-AA-301 trial, included patients had Eastern Cooperative Oncology Group (ECOG) performance status scores of ≤ 2 with established disease progression after receiving docetaxel (Table 1). COU-AA-302 included chemotherapy-naïve patients with disease progression, with good performance status (ECOG status ≤ 1) and Brief Pain Inventory-Short Form (BPI-SF) score of 0-3 (n = 1088). In an independent review, the Jadad Score was calculated for each included trial (Table 1). The COU-AA-301 study was given the highest Jadad score of 5, while COU-AA-302 was given a score of 4, based on the 7-item scale. In the COU-AA-302 trial, radiographic progression-free survival was measured by the study investigators, rather than by a blinded review[15].

Patients

A total of 2283 patients diagnosed with metastatic CRPC from the two RCTs were available for the analysis. A total of 1343 (58.3%) patients received the approved United States Food and Drug Administration abiraterone oral dose of 1 g daily with 5 mg of prednisone twice daily by mouth. Finally, 546 patients in the pre-chemotherapy and 797 in the post-chemotherapy arms were included in the meta-analysis (Table 2). In the post-chemotherapy trial, 70% in the abiraterone arm and 69% in the control arm received one previous cytotoxic chemotherapy regimen and approximately 30% in the abiraterone arm and 31% in the control arm received two distinct previous regimens[14]. All included patients received at least one previous cytotoxic che​motherapy regimen containing docetaxel: docetaxel after a treatment break, single therapy with docetaxel, or docetaxel in combination with other agents[14].

OS

Based on the meta-analysis of the two trials (Figure 2), the summary hazard ratio of OS associated with abiraterone acetate in comparison with the placebo yielded an increase in the OS (HR = 0.74, 95%CI: 0.66-0.84, P ≤ 0.001). An increase in OS was also seen in the pre-chemotherapy study (HR = 0.75, 95%CI: 0.61-0.93, P < 0.01) and post-chemotherapy study (HR = 0.65, 95%CI: 0.54-0.78, P < 0.001) respectively. However there was no significant difference in HR between the two settings (Heterogeneity test: Q = 0.01, I2 < 0.001, P = 0.92). 

PSA-PFS

Overall, abiraterone in comparison to placebo signi​ficantly reduced the risk of PSA-PFS (HR = 0.52, 95%CI: 0.45-0.59, P < 0.001), which was also seen in the pre-chemotherapy (HR = 0.49, 95%CI: 0.42-0.57, P < 0.001) and post-chemotherapy settings (HR = 0.63, 95%CI: 0.47-0.84, P = 0.002). Even though HR with pre-chemotherapy was lower than post-chemotherapy (Figure 3), there was no significant difference in the risk reduction of PSA-PFS associated with abiraterone between the two settings (Heterogeneity test: Q = 2.255, I2 = 55.648, P = 0.13). 

Radiographic-PFS

As shown in Figure 4, radiographic-PFS was significantly increased with abiraterone in comparison with placebo (summary HR = 0.60, 95%CI: 0.48-0.75, P < 0.001) in the pre-chemotherapy setting (HR = 0.53, 95%CI: 0.45-0.62, P < 0.001) and the post-chemotherapy setting (HR = 0.67, 95%CI: 0.58-0.78, P < 0.001). There was significant difference between the pre- and post-chemotherapy settings (Heterogeneity test: Q = 4.207, I2 = 76.203, P = 0.035). 

PSA response rate

Overall, abiraterone compared to placebo significantly increased PSA response rate (summary RR = 3.62, 95%CI: 1.78-7.40, P < 0.001) in the pre-chemotherapy setting (RR = 2.58, 95%CI: 2.19-3.04, P < 0.001) and the post-chemotherapy setting (RR = 5.36, 95%CI: 3.52-8.17, P < 0.001). There was significant difference between the pre-chemotherapy setting and the post-chemotherapy setting (Heterogeneity test: Q = 4.207, I2 = 76.203, P = 0.04). 

In addition, we determined the specific effect of abiraterone on PSA response (PSA response rate of abiraterone and prednisone minus placebo and prednisone in the same trial). As shown in Table 2, pre-chemotherapy (38.0%, 95%CI: 34.0%-42.1%) had significantly higher PSA response rate attributable to abiraterone (P < 0.001) than post-chemotherapy (24.0%, 95%CI: 21.2%-27.1%). 

Rate of objective response

The rate of object response with abiraterone in comparison to placebo, was significantly increased (summary RR = 3.02, 95%CI: 1.55-5.90, P < 0.001). The difference between the post-chemotherapy setting (RR = 4.49, 95%CI: 2.57-7.830, P < 0.001) and the pre-chemotherapy setting (RR = 2.25, 95%CI: 1.80-2.81, P < 0.001) significantly favored the pre-chemotherapy setting (Heterogeneity test: Q = 4.207, I2 = 76.203, P = 0.04). In addition, we determined the specific effect of abiraterone on objective response (objective response rate of abiraterone and prednisone minus placebo and prednisone). As shown in Table 2, there was significant difference (P < 0.001) in objective response rate attributable to abiraterone between pre-chemotherapy (20.0%, 95%CI: 16.9%-23.6%) and post-chemotherapy (11.5%, 95%CI: 9.5%-13.9%). 

Toxicity

Overall, abiraterone significantly increased the risk of all-grade cardiac disorders (RR = 1.25, 95%CI: 1.02-1.52, P = 0.03), fluid retention and edema (RR = 1.27, 95%CI: 1.08-1.49, P =0.004), hypertension (RR = 1.58, 95%CI: 1.27-1.98), and hypokalemia (RR = 1.60, 95%CI: 1.06-2.42, P = 0.027). In addition, abiraterone significantly increased the risk of high-grade cardiac disorders (RR = 2.17, 95%CI: 1.37-3.45), but not high-grade fluid retention and edema, hypertension, and hypokalemia (Table 3) based on the summary results of the two trials. Subgroup analyses showed there was significant difference between pre- and post-chemotherapy in the risk of high-grade fluid retention and edema (P = 0.02) and hypokalemia (P = 0.02) associated with abiraterone. 

We further determined the incidence rate attribu​table to abiraterone (incidence rate of abiraterone and prednisone minus placebo and prednisone). The sum​mary incidence of all-grade fluid retention and edema attributable to abiraterone was 6.1% (95%CI: 2.7%-13.2%). Post-chemotherapy was associated with significantly higher risk of all-grade fluid retention/edema attributable to abiraterone than pre-chemo​therapy (9.0% vs 4.0%, P < 0.001). Similarly, post-chemotherapy was associated with significantly higher risk of all-grade hypokalemia attributable to abiraterone than pre-chemotherapy (9.0% vs 4.0%, P < 0.001). In contrast, pre-chemotherapy was associated with significantly higher risk of all-grade hypertension attributable to abiraterone than post-chemotherapy (3.0% vs 9.0%, P < 0.001).

DISCUSSION

Our meta-analysis has demonstrated that pre-che​mo​therapy may affect the efficacy and toxicity of abiraterone treatment in patients with metastatic CRPC. Abiraterone was associated with significantly increased radiographic-PFS, objective response rate, and PSA response rate in the pre-chemotherapy setting when compared to the post-chemotherapy setting. However, its effects on OS (P = 0.92) and PSA-PFS (P = 0.13) were not significantly different between the two settings. In addition, abiraterone in the pre-chemotherapy setting had a significant lower risk of all-grade fluid retention and edema (P < 0.001), and hypokalemia (P < 0.001), but had a higher risk of all-grade hypertension (P < 0.001) when compared to post-chemotherapy. 

In the setting of metastatic CRPC, the optimal sequence of abiraterone in relation to chemotherapy to achieve the greatest survival benefit is a topic of emerging interest. In a previous meta-analysis of abiraterone for treatment of metastatic CRPC, abira​terone compared to placebo significantly prolonged OS and radiographic-PFS[20]. These results support the efficacy of abiraterone in metastatic CRPC: this however did not ascertain the differences in the pre-che​motherapy and post-chemotherapy settings. This highlights the significance of our results, which provides verification based on well-designed RCTs of the clinical benefits of administering abiraterone early in the metastatic CRPC disease course. Even though, we did not appreciate a significant difference in OS, differences in validated clinical efficacy outcomes were seen. The PCWG2 criteria (used in both COU-AA-301 and COU-AA-302) for disease progression is highly reproducible and associated with OS[18,21]. Radiographic progression is defined as the presence of two or more new lesions on the bone scan, where the first post-treatment bone scan is not used to make treatment decisions to prevent treatment discontinuation due to disease flare as opposed to a true progression[18,21]. Rate of objective response and PSA response rate were also improved in the pre-chemotherapy setting. Definitions for both rate of objective response and PSA response rate were similar in both trials, thus our results are likely meaningful[14,15]. An increase in OS that did not reach statistical significance in our analysis could be explained by the early un-blinding of the COU-AA-302 trial at the time the pre-specified 43% total number of events occurred[15]. A sufficient duration for evaluation of OS likely requires a longer follow-up, highlighted by a lack of survival differences seen in the COU-AA-302 until follow-up of 12 mo[15].
The ease of oral administration, once a day dosing, and favorable safety profile of abiraterone make it an attractive therapy in metastatic CRPC[3]. In the COU-AA-301 trial, abiraterone administered with low-dose prednisone was shown to increase radiographic-PFS with a trend toward improved OS in the post-docetaxel chemotherapy group[14]. In the COU-AA-302 trial, abiraterone administered with prednisone in the metastatic CRPC pre-chemotherapy setting significantly improved OS, and prolonged radiographic-PFS, time to PSA progression, and rate of objective response[15]. Despite favorable results, assurances on when and how to utilize abiraterone in clinical practice is imperfect. Patients with ECOG scores of ≥ 2 comprised only 10% of the COU-AA-301 study population, and were entirely excluded from the COU-AA-302 trial[14,15]. In a retrospective analysis, poor performance status (ECOG ≥ 2) was shown to be associated with poor survival outcomes in both pre-chemotherapy and post-docetaxel patients treated with abiraterone[12]. This highlights the benefit of early initiation of abiraterone prior to deterioration of performance status after administration of taxane chemotherapy.

Cross-resistance, where sensitivity to one com​pound is impaired by another compound with a similar mechanism of action is a concern with taxanes and abiraterone due to common activity on AR nuc​lear transport[22]. Docetaxel, a taxane, acts princi​pally through microtubule stabilization but has a unique mechanism of action in metastatic CRPC; AR translocation inhibition in response to androgens and ligand-independent pathways, and down-expression of AR[6,10]. Pre-clinical data has suggested that the efficacy of docetaxel to perform such actions may be diminished by prior abiraterone androgen targeted therapy[10,23]. However, a retrospective analysis of a phase III RCT did not show prior androgen synthesis inhibition with ketoconazole to negatively impact clinical outcomes with subsequent docetaxel chemotherapy[24]. Unfortunately, because the COU-AA-302 trial underwent un-blinding prior to reaching a significant difference in OS, concerns for cross-resistance have not fully been put to rest[14].  However, the significant impact of pre-chemotherapy on the efficacy of abiraterone as shown in this study supported the notion of cross-resistance between doce​taxel and abiraterone.

Compared to chemotherapy, abiraterone is less toxic with a relatively low incidence of high-grade ad​verse effects, and can be tolerated for an extended period in metastatic CRPC patients. The importance of tolerability is especially important for the metastatic CRPC patient population given their advanced age and multiple co-morbidities. In these trials abiraterone was well tolerated with the majority of adverse events being low-grade[14,15]. Abiraterone discontinuation rates in the COU-301 and COU-302 trials were 19% and 10% respectively[14,15]. 

Abiraterone inhibition of CYP-17 leads to an inhibition of both androgen and glucocorticoid synthesis, where the latter causes an elevation of adrenocorticotropic hormone (ACTH) and excess mineralocorticoid acti​vi​ty[9]. Increased mineralocorticoid activity is the me​ch​anism for many of abiraterone’s adverse effects including hypokalemia, fluid retention and edema, and hypertension. Caution is advised in patients with renal failure, metabolic disturbances, and congestive heart failure[9].

To minimize the incidence of these adverse effects, abiraterone is concomitantly administered with pred​nisone[9]. Early clinical data has shown that abira​terone can be administered safely without predni​sone, and mineralocorticoid adverse effects can be managed with eplerenone, a non-steroidal mineralo​corticoid antagonist[11]. Interestingly, our analysis has shown significantly lower incidence of fluid retention and edema and hypokalemia and a higher incidence of hypertension in the pre-chemotherapy setting compared to the post-chemotherapy setting. This is also consistent with lower discontinuation rate of abiraterone in the pre-chemotherapy setting versus post-chemotherapy (10% vs 19%). 

To our knowledge, this study is the first to comment on differences in abiraterone toxicity in relation to sequencing with chemotherapy. Both docetaxel and abiraterone can cause fluid retention edema, where post-chemotherapy abiraterone treatment may lead to an additive risk for fluid retention and edema. Differences in the risk of hypokalemia and hypertension with abiraterone in relation to docetaxel that does share the same mineralocorticoid related toxicity profile requires elucidation. It is possible that chemotherapy or cancer progression may decrease food intake leading to increased risk of hypokalemia and reduced risk of hypertension. 

In metastatic CRPC, the specific choice of agent and its timing should be made on individual personalized assessment, and should incorporate multiple factors including clinical and symptomatic disease burden, tolerability, side-effect profile, performance status, and physician experience[9,25,26]. For example, patients who are given abiraterone prior to docetaxel may not be able to tolerate subsequent chemotherapy[10]. This prevents patients from receiving chemotherapy that has been proven to have a survival benefit. Abiraterone should be considered as a first-line choice in patients who cannot tolerate chemotherapy or have asymptomatic disease[25]. Opting to use docetaxel chemotherapy prior to abiraterone would be beneficial for patients who have rapid progressive disease such as with visceral metastasis, high Gleason score, rapid PSA doubling time, or with an initial poor response to androgen deprivation therapy[25,27].

This meta-analysis has several limitations. Our findings may be limited by sample size and the accuracy of individual RCTs to assess primary and secondary outcomes that may affect our ability to discern differences in efficacy of abiraterone in the pre-chemotherapy and post-chemotherapy settings. Results regarding differences in toxicity for these two settings may also have been affected by the ability of individual RCTs to correctly grade the severity of adverse events based on NCI-CTCAE version 3.0. Sub-optimal classification could have erroneously estimated the incidence of all-grade and high-grade adverse events in this meta-analysis. Selection bias based on the exclusion of patients with poor baseline ECOG performance status as mentioned earlier may have limited the generalizability and clinical application of our results to the general population. Also mentioned previously, our results may have been effected by the early un-blinding of the COU-AA-301 trial.

In conclusion, our meta-analysis of RCTs has demon​strated that abiraterone is associated with a significantly improved radiographic-PFS, objective response rate, PSA response rate in the pre-che​mo​therapy setting when compared to the post-chemo​therapy setting in patients with metastatic CRPC. This emphasizes that these patients may obtain the greatest clinical benefit with early treatment of androgen synthesis inhibition with abiraterone. Further studies may be necessary to determine the effectiveness of abiraterone in the pre-chemotherapy setting in comparison with other new agents including the androgen signaling pathway inhibitor enzalutamide or vaccines. 
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Background

Chemotherapy with docetaxel plays an important role in the treatment of metastatic castration-resistant prostate cancer (CRPC). Abiraterone, an androgen biosynthesis inhibitor, has been shown to improve overall survival in metastatic CRPC patients who have not received previous chemotherapy. It is not clear that prior chemotherapy affects the effectiveness of abiraterone. The authors performed a meta-analysis to compare the efficacy and safety of abiraterone in patients with and without prior chemotherapy.  
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In the setting of metastatic CRPC, the optimal sequence of abiraterone in relation to chemotherapy to achieve the greatest survival benefit is a topic of emerging interest. In a previous meta-analysis of abiraterone for treatment of metastatic CRPC, abiraterone compared to placebo significantly prolonged OS and radiographic-PFS. These results support the efficacy of abiraterone in metastatic CRPC.

Innovations and breakthroughs

This meta-analysis has demonstrated that pre-chemotherapy may affect the efficacy and toxicity of abiraterone treatment in patients with metastatic CRPC. Abiraterone was associated with significantly increased radiographic-PFS, objective response rate, and prostate-specific antigen (PSA) response rate in the pre-chemotherapy setting when compared to the post-chemotherapy setting.

Applications

Abiraterone should be considered as a first-line choice in patients who cannot tolerate chemotherapy or have asymptomatic disease. However studies with larger sample size and are required to compare abiraterone in pre and post chemotherapy setting and to compare the efficacy with other new androgen signaling blocking agents.

Terminology

Radiographic-PFS was defined as progression on bone scanning based on the Prostate Cancer Working Group 2 (PCWG2) criteria or progressive soft-tissue lesions measured with the use of computed tomography or magnetic resonance imaging according to the modified Response Evaluation Criteria in Solid Tumors PSA progression is defined as a a 25% or greater increase and an absolute increase of 2 ng/mL or more from the nadir is documented and confirmed by a second value obtained 3 or more weeks later, also based on the PCWG2 criteria. 

Peer-review

The study was clinically relevant and addressed the important topic of abiraterone sequencing in metastatic castrate resistant prostate cancer. The article provides a succinct yet relevant discussion about the impact of prior chemotherapy in the treatment of this clinical entity.
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Figure 1  Selection of randomized controlled trials included in the meta-analysis. RCTs: Randomized controlled trials.
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Figure 2  Overall survival of abiraterone with prednisone vs placebo with prednisone. Hazard ratio (HR) associated with abiraterone with prednisone vs placebo with prednisone for overall survival, was calculated using fixed effects model. The HR and 95%CI for each trial and the final combined results are demonstrated numerically on the left and graphically as a forest plot on the right. For individual trials: filled in square, HR; lines, 95%CI; diamond plot, overall results of the included trials. OS: Overall survival.
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Figure 3  Prostate specific antigen progression-free survival of abiraterone with prednisone vs placebo with prednisone. Hazard ratio (HR) associated with abiraterone with prednisone vs placebo with prednisone for PSA-PFS were calculated using fixed effects model. The HR and 95%CI for each trial and the final combined results are demonstrated numerically on the left and graphically as a forest plot on the right. For individual trials: filled in square, hazard ratio; lines, 95%CI; diamond plot, overall results of the included trials. PSA: Prostate specific antigen; PFS: Progression-free survival.
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Figure 4  Radiographic progression-free survival of abiraterone with prednisone vs placebo with prednisone. Hazard ratio (HR) associated with abiraterone with prednisone vs placebo with prednisone for Radiographic-PFS were calculated using random effect model. The HR and 95%CI for each trial and the final combined results are demonstrated numerically on the left and graphically as a forest plot on the right. For individual trials: filled in square, hazard ratio; lines, 95%CI; diamond plot, overall results of the included trials. PFS: Progression-free survival.
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Table 2  Rates of tumor response attributable to abiraterone in the pre- and post-chemotherapy settings 


�
Pre-chemotherapy


rate (95%CI)�
Post-chemotherapy


rate (95%CI)�
�
  Objective response


�
20.0% (16.9%-23.6%)


�
11.5% (9.5%-13.9%)b


�
�
  PSA response


�
38.0% (34.0%-42.1%)


�
24.0% (21.2%-27.1%)b


�
�
bP < 0.01, pre-chemotherapy vs post-chemotherapy rates. The response rate attributable to abiraterone = rate of abiraterone and prednisone minus that of placebo and prednisone.





Table 1  Characteristics of randomized controlled trials included in the meta-analysis


  Clinical trial characteristics


�
COU-AA-302[15]


�
COU-AA-301[14]


�
�
  Inclusion criteria


�
(1) Age ≥ 18 yr; (2) Confirmed metastatic disease;


(3) Histologically or cytologically confirmed Prostate Adeno-CA; (4) PSA progression (PCWG2) or radiograph progression w/ or w/o PSA progression; (5) Testosterone 


< 50 ng/dL; (6) ECOG 0 or 1; (7) BPI-SF 0-3�
(1) Confirmed metastatic disease;  


(2) Histologically or cytologically confirmed Prostate Adeno-CA; 


(3) PSA progression (PCWG2) or radiograph progression w/ or w/o PSA progression; (4) Testosterone < 50 ng/dL; (5) ECOG ≤ 2; (6) previous therapy with docetaxel�
�
  Exclusion criteria


�
(1) Visceral metastasis; (2) Previous use of ketoconazole lasting > 7 d


�
(1) Elevated LFT (> 2.5 ULN) 


(2) Previous ketoconazole therapy; (3) Viral hepatitis; (4) Chronic liver disease; (5) Uncontrolled HTN; (6) Pituitary or adrenal dysfunction�
�
  Eligible patients


�
546 (abiraterone vs control)


�
797


�
�
  Study arm medication and dose


�
Abiraterone Acetate 1 gm OD + Prednisone 5 mg BID


�
�
  Jadad Score


�
4


�
5


�
�
  Median overall survival:  


  Abiraterone vs Placebo (mo)�
Not reached vs 27.2


�
15.8 vs 11.2


�
�
  Median time to PSA PFS: 


  Abiraterone vs Placebo  (mo)�
11.1 vs 5.6


�
8.5 vs 6.6


�
�
  Median time to Radiographic PFS:   


  Abiraterone vs Placebo (mo)�
16.5 vs 8.3


�
5.6 vs 3.6


�
�
  Median follow up time: 


  Abiraterone vs Placebo (mo)�
22.2


�
12.8


�
�
PCWG2: Prostate Cancer Working Group 2 Criteria; PSA: Prostate-specific antigen; BPR-SF: Brief pain inventory-short form; ECOG: Eastern Cooperative Oncology Criteria; HTN: Hypertension; ULN: Upper limit of normal range; w/o: With/without; PFS: Progression free survival; OD: Once daily; BID: Twice daily; Adeno-CA: Adenocarcinoma.





Table 3  Incidence of adverse events attributable to abiraterone in the pre- and post-chemotherapy settings 


  Adverse events


�
Pre-chemotherapy


incidence (95%CI)�
Post-chemotherapy


incidence (95%CI)�
�
  Cardiac disorders all-grade


�
3.0% (1.9%-4.8%)


�
4.0% (2.8%-5.6%)


�
�
  Fluid retention and 


  edema all-grade�
4.0% (2.6%-6.0%)


�
9.0% (7.2%-11.2%)b


�
�
  Hypertension all-grade


�
9.0% (6.9%-11.7%)


�
3.0% (2.0%-4.4%)b


�
�
  Hypokalemia all-grade


�
9.0% (7.2%-11.2%)


�
4.0% (2.6%-6.0%)b


�
�
  Hypokalemia high-grade


�
0.1% (1.0%-1.5%)


�
3.7% (2.6%-5.2%)b


�
�
bP < 0.01, pre-chemotherapy vs post-chemotherapyincidence. The incidence rate attributable to abiraterone = incidence rate of abiraterone and prednisone minus that of placebo and prednisone.








