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Synopsis

Androgen deprivation therapy (ADT) has been conventional treatment of newly diagnosed 

metastatic prostate cancer for more than 70 years. However, all patients eventually become 

castration-resistant and a significant proportion of life span is spent in the castration-resistant state. 

Prospective randomized control trials have incorporated early chemotherapy along with ADT 

based on the hypothesis that a significant level of resistance to ADT already exists in newly 

diagnosed metastatic prostate cancer and ADT exhibits synergistic antitumor activity with taxanes. 

In this chapter we discuss the changing landscape of management of newly diagnosed metastatic 

prostate cancer patients based on recently published landmark randomized trials.
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Introduction

Metastatic prostate cancer (mPCa) carries a dismal five-year survival rate of 29.3 %1. This is 

in stark contrast to the nearly 100 % five-year survival for low volume organ-confined 
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disease. The conventional treatment of PCa has been Androgen Deprivation Therapy (ADT) 

ever since the landmark discovery of androgen ablation for metastatic PCa by Charles 

Huggins and Clarence Hodges in 19412. In a retrospective review from the National Cancer 

Center, the median time for progression to metastatic castration-resistant PCa (mCRPC) was 

found to be 13.1 months and 19.3 months in patients with and without radiological evidence 

of metastasis at initiation of ADT, respectively.3 A systematic review of 12 studies including 

71,179 patients found that 10–20% of mPCa patients develop mCRPC within 5 years of 

follow-up.4

The survival of PCa in metastatic patients is being more clearly defined and has changed in 

the modern era. James et al5, reported a median failure-free survival (FFS) of 11 months (2-

yr FFS of 29%) for newly diagnosed metastatic PCa patients enrolled in the recent Systemic 

Therapy in Advancing or Metastatic PCa: Evaluation of Drug Efficacy (STAMPEDE) trial. 

The median overall survival (OS) was 42 months (2-yr OS was 72%) in this same cohort. 

The finding that median OS is almost four-times the median FFS demonstrates that the 

mCRPC now makes up the majority of the survival time rather than being a short terminal 

phase with limited treatment options. Furthermore, in the same study, it was observed that 

the median time to the next therapy was 20 months for the control arm and 15.4 months for 

the experimental arm, emphasizing that important time is lost in waiting for CRPC 

transition. Median OS times in the SWOG trials cited by Tangen et al6 ranged from 32 

months in the oldest trial to 49 months in the more recent one, demonstrating improved 

survival in more modern studies similar to the results reported in STAMPEDE.7

Metastatic Hormone Sensitive PCa (mHSPC) is a heterogeneous disease that consists of 

both Androgen Receptor (AR) positive and AR negative cells. ADT eventually selects a 

clonal population that is capable of surviving without AR mediated signaling.8 The 

mechanisms of overcoming androgen loss during CRPC transition include autocrine 

androgen production, amplification of androgen receptor (AR) protein and mechanisms that 

bypass the AR, such as coactivators and trans activators. Some of the most important of 

these biologically heterogeneous mechanisms involve cancer stem cells, receptor tyrosine 

kinases and neuroendocrine differentiation (NE). Cells that have a ‘stem-like’ phenotype are 

potentially resistant to ADT and can differentiate into androgen independent cells.9,10 The 

activation of the PI3/Akt tyrosine kinase signaling by deletion, mutation and methylation 

silencing of PTEN tumor suppressor gene function is thought to be caused by selective 

pressure caused by ADT.11–13 NE differentiation also occurs in a adenocarcinoma PSA-

secreting environment under the selection pressure of ADT. These cells effectively progress 

to CRPC through the production of neurosecretory peptides in potentially up to 25% of 

advanced cancers.11,12 AR gene amplification is another important mechanism by which 

PCa cells acquire resistance to conventional ADT and these cells are a target for second line 

hormonal therapy14,15 Thus, CRPC is now known to be the consequence of selective 

pressure exerted by ADT on mHSPC, which induces clonal selection and the growth of 

androgen independent clones16–21

Docetaxel was initially approved for the treatment of metastatic CRPC in 2004 based on 2 

separate studies that for the first time confirmed a survival benefit in that setting.22, 23 

Despite the small increase in overall survival (2.4 months in TAX 327 and 1.9 months in 
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SWOG 99-16, respectively), it was approved for the treatment and paved the way to 

subsequent studies that saw an increasing number of newer agents for CRPC management.24 

Subsequently, combining docetaxel with ADT in the hormone-sensitive setting emerged as 

an appealing strategy in order to delay development of CRPC and prolong survival. The 

rationale behind this approach was some degree of resistance to ADT is already present at 

the time of diagnosis, a phenomenon that is thought to be proportional to the tumor burden. 

Early chemotherapy could potentially eradicate the hormone-resistant subpopulation, thus 

prolonging the time to CRPC transition. In support of this hypothesis, simultaneous 

castration and treatment with paclitaxel in mouse models was found to be superior to 

sequential administration.2525 Engrafted mice receiving chemohormonal therapy showed 

delayed median time to progression compared to those treated with sequential castration and 

chemotherapy. The explanation for the synergistic activity of taxanes and ADT was provided 

by Zhu et al in 2010,26 when they showed that taxanes blocked the microtubule mediated 

AR nuclear localization by androgens, thus effectively blocking AR-signaling pathways. In 

addition to the potential synergistic effect of taxanes to ADT, a proportion of patients might 

be too frail at the time of development of CRPC and thus might miss the opportunity to 

receive treatment with a potent chemotherapeutic agent.27

DISCUSSION

To date, three large-scale Phase III studies have examined the role of docetaxel in HSPC:

• GETUG-AFU 15 (Groupe d’Etude des Tumeurs Uro-Genital and Association 

Française d’Urologie)

• CHAARTED (Chemo-Hormonal therapy versus Androgen Ablation 

Randomized Trial for Extensive Disease in PCa)

• STAMPEDE (Systemic Therapy in Advancing or Metastatic PCa: Evaluation of 

Drug Efficacy)

These studies have driven the recent change in paradigm regarding the early treatment with 

docetaxel and ADT in metastatic HSPC.

GETUG-AFU 15

The GETUG-AFU 15 was the first phase III study published that compared ADT alone 

versus ADT plus docetaxel.28 Three hundred eighty-five men with mHSPC were enrolled in 

29 centers in France and 1 in Belgium. Eligible patients were required to have biopsy proven 

PCa with radiological evidence of metastasis, Karnofsky score above 70, minimum life 

expectancy of 3 months and adequate hepatic and renal function.

Treatment plan—Patients were 1:1 randomized to ADT vs. ADT in combination with 

docetaxel. Treatment with ADT included orchiectomy or Luteinizing Hormone Releasing 

Hormone (LHRH) agonists, alone or in combination with steroidal antiandrogens. In 

addition, patients in the chemohormonal therapy arm received docetaxel 75mg/m2 every 3 

weeks for a maximum of 9 cycles. The primary end point of the study was OS, with clinical 

progression-free survival (PFS) and biochemical PFS being secondary endpoints. Patients 
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who had started ADT within 2 months of the study enrollment were included and efficacy 

analysis.

Evaluation—The initial assessment included clinical history, physical examination, weight, 

and Karnofsky performance status. Imaging (CT scan and bone scan as indicated) 

electrocardiography, and blood investigation including serum PSA were done within 30 days 

of treatment initiation. Patients in the chemohormonal arm underwent clinical and laboratory 

evaluation every 3 weeks while receiving chemotherapy and every 3 months thereafter, 

whereas patients in the ADT alone arm were evaluated every 3 months. Imaging studies 

were repeated every 3 months. For patients remaining on study for more than 42 months, 

clinical, laboratory and radiographic evaluations were spaced out to every 6 months. 

Biochemical PFS was defined as PSA decrease of at least 50% and an increase of at least 

50% above the nadir, with an absolute increase of 5 ng/ml. For patients without PSA nadir 

<50%, progression was defined as a PSA increase of at least 25% above the nadir and 

5ng/ml both confirmed by a confirmatory testing. Clinical progression was defined as 

progression of pre-existing lesions with Response Evaluation Criteria in Solid Tumors 

(RECIST) or appearance of new bone lesions, whichever occurred first.

Results—Between October 2004 and December 2008, 192 patients were randomly 

assigned to receive ADT plus docetaxel and 193 to receive ADT alone. A total of 71% of the 

patients who participated had metastatic disease at diagnosis. The median number of cycles 

of treatment with docetaxel was 8, with less than half of all patients receiving all 9 cycles. 

Median follow-up was 50 months (IQR 39–63). Median overall survival was not 

significantly different between the two arms (58·9 months for the chemohormonal arm vs. 

54·2 months for the ADT alone arm [hazard ratio (HR) 1·01, 95% CI 0·75–1·36]). However, 

a significantly longer biochemical PFS (22.9 vs. 12.9 months; HR, 0.72 [95% CI, 0.57–

0.91]; P = 0.005) and clinical PFS (23.5 vs. 15.4 months; HR, 0.75 [95% CI, 0.59–0.94]; P = 

0.015), respectively was observed in the patients receiving chemohormonal therapy.

In a subsequent report of GETUG-AFU 15 with a longer median follow-up of 83.9 months, 

there was a numerically improved OS for the chemohormonal therapy group, but this did not 

reach statistical significance (62.1 months vs. 48.6 months; HR, 0.88 [95% CI, 0.68–1.14]; P 

= 0.3). Of note, the initial design of that study did not include tumor volume as a 

stratification factor. A subsequent retrospective analysis based on tumor volume was 

conducted and again failed to reach statistical significance for overall survival for high-

volume patients on Docetaxel + ADT compared to high volume disease patients on ADT 

alone (39.8 months vs. 35.1 months; HR, 0.78 [95% CI, 0.56–1.09]; P = 0.14). The 

investigators concluded that the addition of chemotherapy to ADT does not improve overall 

survival compared with ADT alone, although PFS (clinical and biochemical) and PSA 

control were improved.

E3805 The CHAARTED trial—This landmark trial was the first one to show that the 

addition of 6 cycles of docetaxel 75 mg/m2 every 3 weeks to standard ADT significantly 

improved outcomes in men with metastatic HSPC.29 The study was designed in 2005 by the 

Eastern Cooperative Oncology Group (now ECOG-ACRIN) and enrolled patients through 

ECOG, the Southwest Oncology Group (SWOG), the Alliance for Clinical Trials in 
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Oncology, and NRG Oncology (a merged group that includes the National Surgical 

Adjuvant Breast and Bowel Project, the Radiation Therapy Oncology Group, and the 

Gynecologic Oncology Group) and the Clinical Trials Support Unit. The primary objective 

of the study was to determine whether the addition of docetaxel to ADT could improve the 

overall survival in patients with newly diagnosed mHSPC. Eligible patients were required to 

have either a pathological diagnosis of metastatic PCa or an elevated serum prostate specific 

antigen (PSA) with clinical features consistent with metastatic disease and an ECOG 

performance status between 0 and 2. Furthermore, patients that had received ADT in the 

adjuvant setting were allowed to enroll as long as the duration of treatment was less than 24 

months and it had stopped at least 12 months prior to the development of metastatic disease. 

Patients that had already started ADT had a window period of 120 days prior to 

randomization.

Treatment plan—Patients were randomly assigned to 2 arms, ADT alone vs ADT plus 

docetaxel. Docetaxel dose was 75 mg per square meter of body-surface area given every 3 

weeks for up to six cycles. Patients developing significant toxicities from docetaxel were 

allowed two dose reductions to 65 mg and 55 mg per square meter respectively, as clinically 

indicated. Patient stratification was done according to age (<70 years vs. ≥70 years), ECOG 

performance status (0 or 1 vs 2), planned use of combined androgen blockade for more than 

30 days, prior usage of agents approved for prevention of skeletal-related events in castration 

resistant disease (Zoledronic acid or denosumab), duration of prior ADT (<12 months vs. 

≥12 months) and tumor volume (high vs. low). High volume disease was defined as the 

presence of visceral metastases or ≥4 bone lesions with at least 1 lesion beyond the vertebral 

bodies and pelvis. This study design was unique among the contemporary trials in stratifying 

patients based on tumor volume.

Evaluation—Patients in ADT alone arm were followed every 3 months whereas patients 

on ADT plus docetaxel arm were followed every 3 weeks for the duration of chemotherapy 

and every 3 months thereafter. PSA levels were measured at each scheduled visit. Imaging in 

the form of computed tomography [CT] of the abdomen and pelvis, technetium-99m bone 

scan and radiography or CT of the chest, as clinically indicated were performed at baseline, 

as clinically indicated as well as at the time of development of CRPC. Disease progression 

on imaging was determined according to the Response Evaluation Criteria in Solid Tumors 

(RECIST). A complete PSA control was defined as a PSA level of less than 0.2 ng per 

milliliter on two consecutive measurements at least 4 weeks apart. Serologic progression 

was defined as an increase in the PSA level of more than 50% above the nadir reached after 

the initiation of ADT, with two consecutive increases at least 2 weeks apart. The date of a 

first recorded increase of more than 50% above the nadir was deemed the date of 

progression.

Results—From July 2006 through 2012, a total of 790 patients were enrolled and 

underwent randomization. The mean follow-up duration was 28.9 months, with 136 deaths 

in the ADT-alone group and 101 deaths in the combination group. The mean age was 64 

years in the combination group and 63 in ADT alone group. In both groups, approximately 

85% of the patients were white, approximately 70% had an ECOG performance-status score 
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of 0 and approximately 65% had high-volume disease. A total of 60% had a Gleason score 

of 8 or higher. The median OS was 57.6 months in chemohormonal arm versus 44 months in 

the ADT alone arm, thus conferring an improvement of 13.6 months in OS (HR 0.61 [95% 

CI, 0.47 to 0.80; P<0.001]). The improvement in OS was more pronounced in the high-

volume disease subgroup (49.2 months vs 32.2 months; HR 0.60; 95% CI 0.45 to 0.81; 

P<0.001). In contrary, there was no statistically significant difference in the OS with the 

addition of docetaxel for low-volume group (64 months vs not reached, HR 1.04; 95% CI 

0.70–1.55; P=0.11). In addition to OS, the median time to CRPC was also prolonged in the 

chemohormonal arm compared to ADT alone arm (20.2 months vs 11.7 months, HR 0.61; 

95% CI, 0.51 to 0.72; P<0.001), as well as the median time for clinical progression (33 

months vs. 19.8 months; HR 0.61; 95% CI 0.50 to 0.75; P<0.001).

In a more recent report of the CHAARTED trial with a longer follow-up of 53.7 months, the 

initial results were confirmed (OS of 57.6 months for ADT plus Docetaxel vs. 47.2 months 

for ADT alone; HR 0.73 [0.59–0.89]; P=0.0018). However, even though patients with high 

volume disease were clearly found to benefit from the addition of docetaxel (OS 51.2 

months Vs 34.4 months; HR 0.63 [0.50–0.79]; P<0.0001), for low-volume patients the 

addition of docetaxel was not found to confer a survival benefit (OS 63.5 months Vs. NR for 

ADT alone; HR 1.04 [0.70–1.55]; P=0.86).30 Another subgroup analysis in patients with de 

novo disease showed a median OS of 48 months in high volume disease treated with 

chemohormonal therapy compared to high volume disease treated with ADT alone. (48 vs 

34.1 months; HR 0.63 0.49 – 0.81, p<0.001).

The investigators concluded that the addition of six cycles of Docetaxel to ADT during the 

initiation of treatment for high-volume metastatic HSPC was associated with a significant 

improvement in OS, longer time to development of CRPC, better PSA control at 1 year of 

follow up, higher cancer specific survival and a substantially longer overall survival.

STAMPEDE

This innovative multiarm, multistage trial incorporated a phase II/III approach to assess the 

impact of hormonal therapy at the time of initiation of long-term hormonal therapy. This 

trial added much needed evidence to the findings of CHAARTED trial. It showed a 

definitive survival benefit from early chemohormonal therapy with docetaxel in HSPC 

patients31. Newly diagnosed metastatic, node positive, or high-risk locally advanced (with at 

least two features from T3/4, Gleason score of 8–10, and prostate-specific antigen ≥40 ng/

mL); or previously treated with radical surgery, radiotherapy, or both and relapsing with 

high-risk features were used as inclusion criteria.

Treatment plan—A total of 2962 previously untreated patients with both metastatic and 

non-metastatic PCa were randomly assigned in a 2:1:1:1 ratio to the following arms.

• ADT (n=1184)

• ADT plus Zoledronic acid (n=593)

• ADT plus Docetaxel (n=592)

• ADT plus Zoledronic acid and Docetaxel (n=593)
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Patients in ADT arm received LHRH agonist, antagonist or anti androgen, with orchiectomy 

allowed as an alternative for drug therapy. Six 3 weekly cycles of Zoledronic acid (4 mg) 

was followed by once a month dosing up to 2 years. Docetaxel (75 mg/m2) was given along 

with prednisolone for six 3 weekly cycles and trial therapy was discontinued after 

intolerable side effects or disease progression.

Evaluation—Patients were followed up every 6 weeks for 6 months, every 12 weeks for 2 

years and every 6 months for 5 years. PSA was measured at every follow-up visit and other 

tests were done at the clinician’s discretion. The lowest value of PSA within 24 weeks of 

starting treatment was considered as the nadir value. The primary end points were overall 

survival (OS) and failure-free survival (FFS). FFS was defined as time from randomization 

to onset of: biochemical failure; local or systemic progression; or death from prostate cancer. 

Biochemical failure was defined as PSA increase of 50% above nadir and absolute increase 

by 4 ng/mL and confirmed by retesting.

Results—After a median follow-up of 43 months, the primary endpoint of OS was 

significantly improved for patients who received docetaxel in combination with ADT versus 

patients who received ADT alone (81 months for the combination arm vs. 71 months for the 

ADT alone arm; HR, 0.78 [95% CI, 0.66–0.93]; P = 0.006), as well as for the patients who 

received both Docetaxel and Zoledronic acid versus the patients who received neither 

docetaxel nor zoledronic acid (76 months Vs. 71 months; HR, 0.82 [95% CI, 0.69–0.97]; P = 

0.022). Maximal benefit was seen in the subset of patients with metastasis, with a 15 month 

improvement in overall survival (60 months vs 45 months (HR, 0.76 [95% CI, 0.62–0.92]; P 

= 0.005). Median failure-free survival (FFS) and 5 year FFS were better in the 

chemohormonal arm compared with the ADT arm (37 months and 38% Vs 20 months and 

28%)

This study again confirmed that the addition of docetaxel to standard ADT alone was 

associated with an improvement in median OS, with an HR of 0·78 and a difference in 

median survival of 10 months. There was statistically significant improvement in the 

secondary endpoints of PCa specific survival and failure free survival. The time for the onset 

of first skeletal related event was also significantly prolonged in the chemo hormonal 

therapy group.

Variations between outcomes in these studies—Even though all three 

aforementioned trials used a similar treatment design, there were significant differences in 

the patient populations that could explain the differences in outcomes (Table 2). One 

possible explanation is regarding to the patient population. In the GETUG trial the control 

arm that received ADT alone had an overall better survival compared to the patients in the 

control arms of the CHAARTED and STAMPEDE trials [54 months in GETUG Vs 44 

months in CHAARTED and 45 months in STAMPEDE (metastatic subgroup)]. In addition, 

the 9 cycles of chemotherapy were poorly tolerated by patients in the GETUG trial and 

consequently, only 48% of the patients completed chemotherapy compared to 74% and 77% 

in CHAARTED and STAMPEDE respectively.
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The timing of chemotherapy could also have played a role in the improved survival seen in 

CHAARTED and STAMPEDE trials. Patients were enrolled within a window of 120 days 

before randomization in the CHAARTED and 12 weeks in the STAMPEDE, respectively. In 

contrary, in the GETUG-AFU15, patients were enrolled within 2 months of starting ADT 

and 47% actually enrolled within 15 days of starting ADT. There is a transient period of 

increased hepatic clearance of docetaxel after castration. However, the duration of this 

altered clearance is not known and could offer an explanation for the observed differences 

between the trials32. Another reason for increased survival in CHAARTED and STAMPEDE 

could be due to treatment with newer antiandrogens. The GETUG-AFU 15 was the first of 

these trials and most participants developed CRPC at a time that neither abiraterone nor 

enzalutamide were widely available.

Among the three phase III trials, only the CHAARTED trial used stratification based on 

tumor volume and reported a statistically significant improvement in OS for patients with 

high volume disease, as well as a numerically but non-statistically significant improvement 

in OS for the low volume group (Table 1). One of the reasons for difference in GETUG trial 

could be due to the fact that more than half of the patients (52%) had low volume disease. 

No comparisons based on tumor volume have been done so far in STAMPEDE trial, 

however 61% of patients had metastatic disease at the time of enrollment. Newer imaging 

techniques in development, such as sodium fluoride–positron emission tomography/

computed tomography (NaF-PET/CT),33,34 have emerged as very useful clinical tools in 

detecting bone metastasis and defining functional tumor burden, which could prove valuable 

in selecting patients with high tumor burden for chemohormonal therapy in the future.

The application of other androgen axis agents in mHSPC—The development of 

several newer oral agents to disrupt the androgen axis has resulted in their routine use in 

CRPC. These include Enzalutamide, an androgen axis inhibitor with multiple sequential 

actions in the androgen receptor pathway, including competitive inhibition of androgen 

binding to receptors and inhibition of androgen receptor nuclear translocation and DNA 

interaction.36 Abiraterone is another androgen axis inhibitor, which blocks androgen 

biosynthesis by inhibiting steroidal enzyme 17 α-hydroxylase/C17, 20-lyase (CYP17). This 

causes suppression of androgen synthesis in testicular, adrenal, and prostatic tumor tissues.39 

Apalutamide is structurally and pharmacologically similar to enzalutamide, acting as a 

selective competitive antagonist of the androgen receptor (AR), but has greater potency and 

reduced central nervous system permeation with improved adverse events profile.35 

Orteronel is functionally similar to abiraterone as a steroidal biosynthesis inhibitor, but it is 

selective for 17,20-lyase relative to 17α-hydroxylase, which reduces need for concomitant 

corticosteroids unlike Abiraterone.42

ENZALUTAMIDE

Enzalutamide has shown significant survival benefits in patients with mCRPC, both before 

and after treatment with docetaxel. In a randomized placebo controlled phase III trial 

(AFFIRM) involving 1199 chemotherapy progressed mCRPC patients, enzalutamide treated 

patients had an improved mOS (18.4 months Vs 13.6 months HR 0.63; P<0.001).36 In 

another phase III trial involving 1717 chemotherapy naïve mCRPC (PREVAIL), 
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enzalutamide treated patients had a 65% radiographic progression-free survival (rPFS) at 12 

months, as compared with 14% among patients receiving placebo (81% risk reduction; HR 

0.19; [CI], 0.15 to 0.23; P<0.001). There was also a 29% risk reduction of death, which was 

the coprimary end point studied (HR 0.71; 95% CI, 0.60 to 0.84; P<0.001).37

A phase II single-arm study of enzalutamide as monotherapy in mHSPC showed PSA 

declines to a similar degree as GnRH agonists.38 A Phase III study comparing enzalutamide 

to conventional anti-androgen + LHRH agonists or surgical castration as first-line treatment 

for mHSPC (ENZAMET, NCT02446405) is currently recruiting participants. The primary 

endpoint is OS and secondary endpoints are PFS (Clinical and PSA), adverse events, and 

Health related Quality of Life and cost effectiveness. Another study comparing enzalutamide 

+ADT vs placebo + ADT (NCT02677896) is currently recruiting and primary endpoints of 

this trial include rPFS, with multiple secondary end points including OS, time to CRPC and 

time to first skeletal-related event. Both are expected to be completed by 2020.

ABIRATERONE

Abiraterone as a CYP 17 inhibitor has shown survival benefit in the mCRPC setting, both 

before and after treatment with docetaxel. In a phase III randomized placebo controlled trial 

(COU-AA-301) involving 1195 mCRPC patients that had progressed on docetaxel, overall 

survival was longer in the abiraterone acetate-prednisone group than in the placebo-

prednisone group (14.8 vs. 10.9 months; HR, 0.65; 0.54 to 0.77; P<0.001). All secondary 

end points, including PFS, time to PSA progression and PSA response rate were 

significantly better in the Abiraterone group.39 In another randomized phase III trial 

(NCT00887198) to assess coprimary end points of radiographic PFS and OS in 

chemotherapy naïve patients, Abiraterone showed an improved radiographic PFS of 16.5 

compared to 8.3 months with prednisone alone (HR 0.53; 0.45 to 0.62; P<0.001) and an 

improved OS (median not reached, vs. 27.2 months; HR, 0.75; 95% CI, 0.61 to 0.93; 

P=0.01).40

A phase III trial examining OS as a primary end-point in mHSPC treated with abiraterone 

acetate with low-dose prednisone plus ADT compared with ADT alone (NCT01715285) is 

ongoing. Coprimary end points are OS and radiographic PFS and the results are expected by 

2018. Similarly, a multi-center phase III study (PEACE1, NCT01957436) is comparing PFS 

and OS in patients with mHSPC with four treatment arms: (i) ADT; (ii) ADT with 

abiraterone acetate; (iii) ADT with local radiotherapy; and (iv) ADT with abiraterone acetate 

and local radiotherapy. The coprimary end points are OS and PFS, and results are expected 

in 2018.

APALUTAMIDE

This potent antiandrogen demonstrated durable PSA response and safety in a phase II trial in 

mHSPC. 89% of patients had ≥50% PSA decline at 12 weeks, which was the primary end 

point and median Time to PSA progression was 24.0 months.41 A phase III trial comparing 

Apalutamide +ADT to ADT (TITAN; NCT02489318) in the setting of mHSPC is underway. 

It is estimated to enroll 1000 patients and the coprimary end points are radiographic PFS and 

OS, with results expected by 2020.
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ORTERONEL

This selective adrenal androgen synthesis inhibitor (17 20 lyase inhibitor) demonstrated 

marked and durable PSA declines in phase II trials in mHSPC. In this study involving 39 

nonmetastatic PCa patients with rising PSA, 35 patients had a PSA decrease of >30% and 6 

(16%) achieved PSA ≤ 0.2 ng/mL at 3 months.42 In a phase III randomized placebo 

controlled multi-institutional trial (ELM-PC 4) 2353 patients were randomized to receive 

Orteronel + prednisolone or placebo + prednisolone, with primary end points of rPFS and 

OS, determined in the intention to treat population. Both radiographic and progression-free 

survival were superior in Orteronel arm; median rPFS 13·8 months Vs 8·7 months (hazard 

ratio [HR] 0·71, 95% CI 0·63–0·80; p<0·0001) and median OS was 31·4 months Vs 29·5 

months (HR 0·92, 95% CI 0·79–1·08; p=0·31).43 A Phase III trial comparing Orteronel + 

ADT with Bicalutamide +ADT (S1216; NCT01809691) is currently recruiting an estimated 

1300 participants. The primary end point is OS and the results are expected by 2022.

The results of the above mentioned phase III trials are expected to elucidate the role of 

newer antiandrogens in the setting of mHSPC. However at present their role in the early 

management of mHSPC is considered exploratory.

FUTURE DIRECTIONS

Given data that docetaxel has demonstrated efficacy in mHSPC in randomized phase III 

trials and the proven efficacy of Cabazitaxel in advanced PCa, addition of Cabazitaxel with 

ADT for chemohormonal therapy is being examined in clinical trials. A randomized phase 

III trial comparing Cabazitaxel and ADT to ADT alone in mHSPC for high risk disease is 

currently recruiting participants (SensiCab; NCT01978873). The primary end point is OS, 

with PFS and PSA control as secondary endpoints. Results are expected in 2018. Other 

validated chemotherapy agents active in the CRPC will likely be applied to earlier disease in 

the future based on the findings of the CHAARTED and other trials.

An issue that has arisen is control of the primary tumor in the face of metastatic disease, an 

approach that is being utilized successfully for other diseases including renal cancer44. In a 

feasibility study to look at effect of radical prostatectomy (RP) after ADT, patients treated 

with ADT+ RP combination showed a delayed time to CRPC transition and had a 

significantly better PFS and CSS.45 Two recent population-based database analyses from the 

US and Europe have suggested a beneficial role of surgery/radiation in mPCa46,47. With 

lengthening time of survival in patients with CRPC this is likely to demonstrate 

improvements for a subset of patients. Several Phase II trials examining this issues are 

ongoing (NCT01751438 and NCT02716974) with results expected in 2018.

CONCLUSIONS

Metastatic HSPC is a heterogeneous disease and recent studies have shown that patients with 

metastatic disease spend the majority of their remaining life in the castration resistant state. 

There has been a paradigm change in the therapeutic approach to mHSPC with recently 

published phase III studies confirming a survival advantage with chemohormonal therapy 

(Figure 1). A recent abstract on the analysis of use indicates that chemohormonal therapy is 
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being employed for 65% of high volume and 35 % of low volume mHSPC. The updated 

National Comprehensive Cancer Network (NCCN) guidelines recommend chemohormonal 

therapy for all adequately fit men with newly diagnosed mHSPC, regardless of the disease 

burden.48
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Key points

• Median Overall Survival is almost four times the Failure-Free Survival and 

metastatic Castration Resistant Prostate Cancer (CRPC) makes up most of the 

survival time in patients with metastatic prostate cancer. Three major phase III 

studies combining ADT with docetaxel in patients with newly diagnosed 

metastatic prostate cancer have been recently reported.

• The GETUG AFU 15 trial failed to show a survival advantage for 

chemohormonal therapy over ADT alone, although Progression-Free Survival 

(clinical and biochemical) and PSA control were improved.

• The role of surgery and newer androgen-receptor pathway inhibitors in 

metastatic hormone-sensitive prostate cancer is currently being studied.

• Early chemohormonal therapy for hormone-sensitive metastatic prostate 

cancer leads to improved overall survival and should be utilized for good 

performance patients with moderate and high volume metastatic disease.
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Figure 1. Schematic representation of the paradigm shift of treatment for newly diagnosed 
metastatic HSPC
Randomized mature trials suggest the addition of Docetaxel chemotherapy at the initiation 

of ADT results in a cancer-specific improvement in survival. After failure of ADT, other 

options are available for metastatic CRPC.

*First line treatment options for mCRPC

#Docetaxel and Cabazitaxel preferred for symptomatic CRPC.
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Table1

Phase III chemohormonal Trials- Design and Toxicities.

Phase III trial GETUG-AFU15 CHAARTED STAMPEDE

Disease category M1 M1 High risk N0M0, N1M0, M1

Performance status KPS* ≥70 ECOG* 0–2 WHO* 0–2

Median follow-up in months 50 28.9 43

No of chemotherapy cycles 9 6 6

Adverse events 72 (38%) 114 (29%) 288 (52%)

Adverse events type Neutropenia 40(21%) Neutropenia 47(12.1%) Febrile neutropenia

Febrile neutropenia 6(3%) Febrile neutropenia 84(15%)

Abnormal LFT* 3(2%) 24(6.1%) Neutropenia 66(12%)

Fatigue 16(4.1%) GI* symptoms 45(8%)

Treatment related deaths 4 (2%) 1(0.2%) 2 (0.3%)

KPS* – Karnofsky Performance Status, ECOG* - Eastern Cooperative Oncology Group performance status, WHO* - World Health Organization 
Performance Status. The three most common Grade 3 and above adverse events are compared between the trials.
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