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Chemotherapy in hormone-sensitive metastatic prostate cancer: evidences

and uncertainties from the literature

Highlights:
e Addition of docetaxel to androgen-deprivation therapy should be the new standard
of care for men newly diagnosed with metastatic prostate cancer.
e Discriminating factors to identify the best candidates to chemotherapy, like the
volume of metastases, need to be validated.

e The role of docetaxel in earlier stage of the disease is.under investigation.
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Abstract (220 words)

Data from the literature support with strong evidence the addition of docetaxel to
androgen-deprivation therapy (ADT) for men with metastatic prostate cancer, and starting
therapy for the first time. A meta-analysis of three randomized controlled trials showed a
significant improvement of overall survival when ADT was combined with docetaxel when

compared to ADT alone (HR=0.77; 95% Cl: 0.68—0.87; p<0.0001). Consequently, combination



therapy should be considered presently as the new standard of care, using 6 cycles of
docetaxel, without prednisone.

However, candidates for this upfront combination therapy in whom the balance between its
side effects and benefits is favorable are still to be identified more precisely. Patients’
stratification according to Gleason score, previous local treatment and age or performance
status were shown to have a prognostic impact. The volume of metastases, as defined in the
CHAARTED study for instance, could be an interesting predictive factor. However, data
accumulated until now remain only hypothesis generating and further analysis and studies
are needed to establish any potential discriminating factors.

Several new efficient therapeutic options are now available in prostate cancer management
and should be evaluated against a chemo-hormonal combination therapy. Other trials are
warranted to establish the role of docetaxel in-earlier stages of the disease, the combination

with the new hormonal therapies as well as the best management options after docetaxel.

Introduction

Prostate cancer (PCa) has the highest incidence of all solid tumors in Europe, which is
estimated to be >200 cases per 100,000 men [1]. It is a major health problem concern,
especially in developed countries with a greater proportion of elderly men in the general
population. Metastatic prostate cancers at diagnosis occur in less than 10% of patients in
developed countries [2]. In less developed countries, metastatic disease is the most common
presentation of PCa, which represents an important public health issue. In recent years, the

median survival of patients with newly diagnosed metastases was 42 months [3].



Over 70 years ago, Huggins and Hodges as well as Niehans demonstrated the responsiveness
of symptomatic metastatic PCa to castration. Androgen deprivation therapy (ADT) is the
current standard of care in first-line metastatic setting [4]. Before new active drugs were
introduced, median survival with ADT varied from 31 to 49 months [5]. However, the
outcome of this treatment varies widely and resistance to ADT occurs in most patients.
Median duration of sensitivity to ADT is usually 24-36 months [6]. In patients with resistance
to ADT, docetaxel plus prednisone therapy resulted in a median survival that was
approximately 2.5 months longer than that with mitoxantrone and prednisone [7].

Three randomized controlled trials were conducted at an earlier stage, in patients with
hormone-sensitive metastatic PCa, comparing ADT alone as a standard to an experimental
arm combining ADT with upfront docetaxel [8]. These trials reported findings regarding
survival benefits that are not all statistically significant. In order to discuss these results, 16
French specialists in onco-urology, including urologists, radiation therapists and medical
oncologists, worked together. The aim of this work was to present the evidence from the
literature and the remaining questions regarding the benefit of early chemotherapy in

patients with hormone=sensitive metastatic PCa. This article is summarizing their work.

Results from the published trials comparing ADT alone to ADT plus docetaxel in hormone-

sensitive metastatic PCa

Three randomized controlled trials were conducted in patients with hormone-sensitive
metastatic PCa, comparing ADT alone as a standard to an experimental arm combining ADT
with upfront docetaxel. For these 3 trials, there was no blinding to treatment allocation and

the primary endpoint was overall survival.



GETUG-AFU 15 trial (NCT00104715)

In this French randomized, open-label, phase 3 trial, 192 patients with metastatic PCa were
randomly allocated to receive ADT plus docetaxel (75 mg/m? intravenously on the first day
of each 21-day cycle; up to 10 cycles, like in the TAX 327 study) whithout daily prednisone
and 193 to receive ADT alone [8]. The trial started in 2004, at the beginning of docetaxel use
in daily practice. Median follow-up was 50 months (IQR 39-63). Median overall survival (OS)
was 58.9 months (95% Cl: 50.8-69.1) in the ADT plus docetaxel group and 54.2 months
(42.2—not reached) in the ADT alone group (HR=1.01, 95% Cl: 0.75-1.36) meaning that the
primary endpoint of this trial was not met.

The initial risk stratification of the patients was performed.according to the Glass
classification [9], including tumor volume, Karnofsky index, Gleason score and PSA, defining
3 risk-groups of patients. After the publication of the CHAARTED trial, the data on metastatic
volume from medical files of all patients included in the GETUG-AFU 15 trial were
retrospectively retrieved, applying the CHAARTED definition of low and high volume disease
and updated survival analysis [10]. Patients included in GETUG-AFU 15 had a low volume
disease in more than 50% of cases. After a median follow-up of 83.9 months, median OS in
the overall population was 62.1 months (95% Cl: 49.5-73.7) and 48.6 months (95% Cl: 40.9—
60.6) for ADT plus docetaxel and ADT arms, respectively (HR=0.88; 95% Cl: 0.68—1.14;
p=0.3). For high-volume disease patients, median OS in ADT plus docetaxel was: 39.8 months
(95% Cl: 28.0-53.4) versus 35.1 months (95% Cl: 29.9-43.6) (HR=0.78; 95% Cl: 0.56—-1.09;
p=0.14) in the ADT arms, respectively. For low-volume disease patients, median OS was not
reached (NR; 95% Cl: 69.5-NR) in the combination arm and was 83.4 months (95% Cl: 61.8—
NR) (HR=1.02; 95% CI: 0.67—-1.55; p=0.9) in the ADT arm. For upfront metastatic patients, OS
was 52.6 months (95% Cl: 43.3-66.8) and 41.5 months (95% Cl: 36.3-54.5), respectively

(HR=0.93; 95% Cl: 0.69-1.25; p=0.6). In this post-hoc analysis of the GETUG-AFU15 trial, a



non-significant 20% reduction in the risk of death in the high-volume disease subgroup was
found, but patients with low-volume disease had no survival improvement with early

docetaxel.

CHAARTED trial (NCT00309985)

The design of this trial was substantially the same as GETUG-AFU 15, but the patients were
supposed to receive 6 cycles of docetaxel (whithout daily prednisone) instead of 10 [11]. The
study was initially designed for patients with high-risk disease, defined as PCa with visceral
metastases or more than 3 bone metastases with at least 1 appendicular localization.
Secondarily, patients with low-volume disease were also included; due to difficulties for
recruitment. As a consequence, patients with low-volume had a shorter follow-up. A total of
790 metastatic patients (median age, 63 years) underwent randomization. Prior adjuvant
ADT was allowed if the duration of therapy was 24 months or less and progression had
occurred more than 12 months after completion of therapy. After a median follow-up of
28.9 months, the median OSwas 13.6 months longer with the combination therapy than
with ADT alone (57.6 months vs. 44.0 months; HR=0.61; 95% Cl: 0.47-0.80; p<0.001). When
stratifying according to the volume of the disease, the benefit at the last analysis was more
apparent in the subgroup with high-volume disease (HR=0.60; 95% Cl: 0.45-0.81; p<0.001)
than in patients with low-volume disease. However, the median survival for low-volume
disease patients has not been reached at the time of the analysis (HR=0.60; 95% Cl: 0.32-

1.13; p=0.11).

STAMPEDE trial (NCT00268476)

STAMPEDE is a randomized controlled trial using a multiarm, multistage platform design

[12]. It started in 2005, recruiting men with high-risk, locally advanced, metastatic or



recurrent PCa who started first-line long-term hormone therapy. Standard of care was
hormone therapy for at least 2 years. Stratified randomization allocated men 2:1:1:1 to
standard of care only (SOC-only; control), standard of care plus zoledronic acid (SOC+ZA),
standard of care plus docetaxel (SOC+Doc), or standard of care with both zoledronic acid and
docetaxel (SOC+ZA+Doc). Docetaxel (75 mg/m?) was given for six 3-weekly cycles with daily
prednisolone 10 mg daily. Overall, 2962 men were randomly assigned to four groups
between October 2005, and March 2013. 165 (6%) men were previously treated with local
therapy. After a median follow-up of 43 months (IQR 30-60), median OS was 71 months (IQR
32 to not reached) for SOC-only and 81 months (41 to not reached) for SOC+Doc (HR=0.78,
95% Cl: 0.66—0.93; p=0.006). For patients with metastatic disease, the HR for SOC+Doc was
0.80 (95% Cl: 0.65-0.99; p=0.033). Zoledronic acid showed no evidence of survival

improvement.

Meta-analysis and discrepancies between reported trials

A meta-analysis of these three trials was performed and confirmed the overall survival
improvement by adding upfront docetaxel to ADT in hormone-sensitive metastatic PCa [13].
Assuming a typical 4-year survival with standard of care of 40%, the meta-analysis HR of 0.77
(95% Cl: 0.68-0.87; p<0.0001), translates to a 9% (95% Cl: 5-14) absolute improvement with
standard of care plus docetaxel compared to standard of care alone.

However, there are some discrepancies between the populations included in the 3 trials
(Table 1). The period of inclusion varies for GETUG-AFU 15 from 2004 (year of the approval
of docetaxel in daily practice) to 2008, 2006-2012 for CHAARTED and 2005-2013 for
STAMPEDE. There were less patients included in GETUG-AFU 15 (N=385) compared to the
other trials. Regarding the ECOG performance status, 98% of the patients included in

GETUG-AFU 15 were ECOG 0, versus only 69% in CHAARTED and 72% in the control group of



STAMPEDE. The proportion of patients with metastases at the time of diagnosis was the
same in GETUG-AFU 15 and CHAARTED but the proportion of high-volume disease was more
important in CHAARTED. There was no information on the volume of metastases in the
STAMPEDE trial. The Gleason score was higher in CHAARTED and STAMPEDE. The median
number of cycles of administered docetaxel was more important in GETUG-AFU 15 (9 cycles)
than in the two other studies (6 cycles). Four treatment-related deaths occurred in the ADT
plus docetaxel group in the GETUG-AFU 15 trial (two of which were neutropenia-related).
There was only one death due to treatment toxicity in CHAARTED and eight in STAMPEDE
(one on SOC+Doc and seven on SOC+ZA+Doc including four neutropenic sepsis). The median
follow-up was higher in GETUG-AFU 15 (83 months) versus 29 months in CHAARTED and 43
months in STAMPEDE. For the 3 trials, biochemical and radiological progression-free survival
were significantly improved in the ADT plus Docetaxel arm, which raises the question of
treatments administered beyond progression: 85% of the patients in GETUG-AFU 15
received docetaxel, versus 48% in CHAARTED and 41% in STAMPEDE.

As a consequence, although data from the literature provides substantial and reliable
evidence that adding docetaxel to standard of care improves the survival of men with
hormone-sensitive metastatic disease, several questions remain before this treatment is

offered to all men'who are fit to receive chemotherapy.

Role of docetaxel in patients with low-volume disease

No predictive factors are currently available to identify which patient will benefit from the
upfront chemotherapy-ADT combination. However, volume of metastases could possibly be
a relevant predictive factor. The definition of high-volume disease used in the CHAARTED
trial was a combination of features from prior classifications. All the definitions included the
presence of visceral disease as a predictor of poor prognosis. According to the definition of

the South-West Oncology Group, any lesion beyond the vertebrae and pelvis, irrespective of

8



total lesion count, would be classified as “extensive” [14]. In the CHAARTED trial, the site of
bone metastases combined with the number of metastases was considered to avoid
classifying patients with four or fewer metastases as having high-volume disease, even if one
lesion was beyond the vertebrae and pelvis.

In the subgroup of patients with high-volume disease, the median OS was 17 months longer
in the combination group than in the ADT-alone group (49.2 months vs. 32.2 months). In
contrast, median OS was not significantly different (HR=0.60; 95% Cl: 0.32-1.13; p=0.11) in
patients with low-volume disease. However, the median survival had not been reached at
the time of the analysis. Furthermore, the inclusion of patients with low-volume disease was
only allowed at a late stage of the inclusion (in order to speed up recruitment) and thus the
follow-up of these patients was much shorter than for the high volume subgroup.

In the STAMPEDE trial, the survival benefit is clear in‘'metastatic subpopulation, which
accounted for 61% of patients in the trial. But the volume of metastases was not considered
as a criterion for subgroup analysis.

In the post-hoc analysis of GETUG-AFU 15, patients with high-volume disease had a median
OS improvement of 4.7 months in the ADT plus Docetaxel arm, but the difference was not
statistically significant as compared to the ADT arm: 39.8 months (95% Cl: 28.0-53.4) versus
35.1 months (95% Cl: 29.9-43.6) (HR=0.78; 95% Cl: 0.56—1.09; p=0.14) (Table 2). The lack of
significant OS benefit with ADT plus docetaxel in patients with high volume disease in
GETUG-AFU15, despite a significant improvement in biochemical and radiological
progression-free survival may thus have resulted of 2 combined phenomenon: a much lower
median OS with ADT plus docetaxel as compared to CHAARTED (39.8 months versus 49.2
months) and a slightly better median OS in the ADT arm (35.1 months versus 32.2 months).
Since both studies had a similar design, several hypotheses have been proposed to explain

these discrepancies. First, the CHAARTED study included twice as many patients as the



GETUG-AFU 15 study, leading to possible insufficient power for the GETUG-AFU15 trial to
demonstrate a benefit of chemotherapy. Second, patients in the CHAARTED trial had worse
prognosis and, were perhaps more likely to gain benefits from chemotherapy: 64% and 66%
had high volume disease in the ADT and ADT plus Docetaxel arms, respectively, versus 47%
and 48%, respectively, in the GETUG-AFU 15. Eastern Cooperative Oncology Group (ECOG)
performance status was 1-2 in 30.5% of patients versus 2.3% in the GETUG-AFU15 trial; high
Gleason score (8—10) was found in 61% of patients versus 57%, and median PSA was
approximately twice higher. These differences can partly explain the higher OS in the ADT
control group (medians: 54.2 vs 44.0 months). Third, in the subgroup of patients with high
volume disease, the much lower median OS with docetaxel plus ADT as compared to
CHAARTED (39.8 vs 49.2 months) and slightly better performance of the ADT arm (35.1 vs
32.2 months) raises the question of life-extending treatments administered beyond
progression. In the CHAARTED trial, besides Docetaxel that some patients received beyond
progression (48% of patients with progressive disease in the ADT arm and 22.7% in the ADT
plus Docetaxel arm), those in'the ADT plus Docetaxel arm received numerically more
frequently drugs that were previously shown to improve OS than patients in the ADT alone
arm: cabazitaxel (23.9% and 12.9%), abiraterone and/or enzalutamide (44.1% and 36.2%),
and sipuleucel-T (9.2% and 6.6%) (Table 3). Taken together, this indicates that patients in the
experimental arm received life-extending drugs more frequently, either at randomization
(Docetaxel) or beyond progression, than patients in the control arm. In the GETUG-AFU15
study, the vast majority of patients (85%) in the ADT arm received so-called salvage
Docetaxel within a median time of 18.5 months (95% Cl, 2.9-179) while only 48% of patients
received salvage docetaxel in CHAARTED trial. The percentage of patients receiving other
life-extending treatments (abiraterone, enzalutamide, and cabazitaxel) beyond progression

in ADT arm was rather similar between GETUG-AFU 15 and CHAARTED. The much higher use
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of salvage docetaxel in the ADT arm of GETUG-AFU 15 (85%) as compared to CHAARTED
(48%) and STAMPEDE (41%) may contribute to explain the better performance of GETUG-

AFU 15 ADT arm (Table 2) [15].

Gleason score and chemotherapy benefit

Subgroup analysis using prognostic factors like Gleason score, showed that there was a
benefit of ADT + Docetaxel versus ADT whatever the Gleason score. Surprisingly, it seems
that the benefit of docetaxel in survival is more important for patients with Gleason score <
7. These results are remarkable in CHAARTED and there is a trend in' both GETUG-AFU 15
and STAMPEDE, even if there is a lack of specific data for the metastatic patients in these
last trials. This trend was also found in earlier stage in the GETU-AFU 12 study [16]. The
explanation for this effect remains unknown. However, it seems important to have a

centralized histologic analyze with dedicated uro-pathologist to prevent mis-interpretation.

Influence of local treatment

In all three randomized trials, most of the men who were randomly assigned to treatment
groups were newly diagnosed with metastatic disease, but patients initially treated for local
disease could also be included. In the GETU-AFU 15 trial, these patients represented 28% of
cases, and had a significantly longer survival (83.1 vs 46.5 months; HR=1.57; 95% Cl: 1.09—
2.26; p=0.015). But no significant difference in OS was observed between treatment arms
(ADT plus Docetaxel vs ADT) between patients with de novo and secondary metastatic
diseases. In the CHAARTED study, 27% had previous local treatment and there was no

benefit to docetaxel in this subgroup population (HR=0.55; 95% IC: 0.23-1.31; p>0.05). These
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patients usually have a good follow-up and the metastatic progression is more commonly
diagnosed at an earlier stage. For this population, the benefit of Docetaxel and ADT

combination is less obvious.

Association of prednisone with docetaxel

In the three trials of docetaxel in hormone-sensitive metastatic PCa, prednisone was not co-
administrated with docetaxel except in the STAMPEDE study (prednisone 10mg/day).

In patients with androgen deprivation therapy, it is supposed that low dose of prednisone
could influence fatigue, nausea and the number of circulating granulocytes. Furthermore,
multiple studies have confirmed an effect on PSA levels [17]. In a recent retrospective study
of 358 patients, co-administration of low-dose prednisone reduced the incidence of
peripheral edema, grade 3 non-hematologic toxicity and the risk of being admitted owing to
febrile neutropenia during treatment with docetaxel [18]. Adjusted survival analysis did not
indicate the prednisone affected prognosis. However, the patients included had metastatic
castration-resistant PCa.

Furthermore, prednisone can affect the clearance of docetaxel, it can hide the
manifestations of febrile neutropenia and it has long-term effects on osteoporosis. There
was no obvious benefit in terms of febrile neutropenia (12% in STAMPEDE versus 6-8% in
GETUG-AFU 15 and CHAARTED) in the three trials. As a consequence, prednisone doesn’t

seem to be useful in association with docetaxel in hormone-sensitive setting.

What is the optimal number of cycles of docetaxel in hormone-sensitive metastatic PCa?

It seems that the standard in hormone-sensitive metastatic PCa is 6 cycles of docetaxel. This
was the design of the randomized trials, except for GETUG-AFU 15 with 10 cycles initially

planned and a median of 9 cycles administrated.
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Adverse effects of chemotherapy and patients’ self-assessment

Across the three trials, the number of reported grade 3—4 adverse events increased with
docetaxel, most commonly neutropenia. In the meta-analysis of Vale et al., 16 deaths were
attributed to docetaxel, including 4 in the GETUG-AFU 15, in the early experience of
docetaxel use. Data from the GETUG-AFU 15 study showed that adverse events after
docetaxel treatment should be closely monitored, and the frequency of severe neutropenia
should be limited by granulocyte colony-stimulating factor. Before the amendment of the
study protocol to allow administration of granulocyte colony-stimulating factor, grade 3-5
neutropenia was noted in almost a third of patients, 7% of patients had febrile neutropenia,
and two patients died from neutropenia-related conditions. However, after the amendment,
the frequency of neutropenia and febrile neutropenia of grade 3—4 decreased substantially
and no subsequent toxic deaths occurred.

In the CHAARTED trial, approximately 6% of the patients in the combination group had
neutropenic fever, and approximately 2% had grade 3 or 4 infection with neutropenia. In the
STAMPEDE study, febrile neutropenia occurred in up to 15% in the arm SOC + Docetaxel.
Febrile neutropenia after docetaxel treatment was more frequent in these studies than in
previous.

One explanation could be that docetaxel clearance is increased by about 100% in men with
castration-resistant PCa compared with those with non-castrate disease, and is associated
with a two-fold reduction in the area under the curve, although hepatic activity of
cytochrome P450 3A4 is unchanged (p=0.0001), probably because of an increase in
hepatocyte uptake [19]. This is concordant with the results of TAX 327 with 3% of febrile

neutropenia in patients with castration resistant metastatic PCa [7].
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However, physicians should keep in mind that they often fail to report symptoms of cancer
treatment toxicity, even the most common and disturbing ones [20]. Patients are the best
source of information about their own symptoms and a self-assessment of toxicity would
improve patient’s care and consequently medical outcome. Consequently, the continuation
of chemotherapy should be carefully evaluated.

Data about patient’s quality of life were only published in the GETUG-AFU 15 trial: quality of
life was altered during chemotherapy, but it improved rapidly at the end of the treatment,
except for constipation. The quality of life should be taken into account, and the balance
between duration of toxicity and survival without progression seems to be in favor of
chemotherapy in high-volume disease. Qol analysis of the phase I CHAARTED study was
presented at the 2016 ASCO meeting. Patients receiving ADT+D reported a lower QOL at 3
months but a significantly better QOL at 12 months compared with patients receiving ADT
alone, suggesting longer preservation of QOL for patients receiving ADT+D in addition to

survival benefits (Miller L et al. Abstract 5004).

Docetaxel in elderly patients

Age is often considered a limitation to the administration of docetaxel. The oncogeriatric
evaluation of the patient is of high importance, and practical tools like the onco-G8 score are
now available to detect patients who would benefit from comprehensive geriatric
assessment [21].

In a subgroup analysis of the TAX327 study, the survival improvement with 3-weekly
docetaxel compared with mitoxantrone was similar for patients aged 68 years or younger

and those older than 68 years (hazard ratios 0-81 vs 0-77, not significantly different) [22].
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In a retrospective analysis of patients aged 75 years or older treated with docetaxel (either
3-weekly or weekly regimen according to clinical judgment), patients with a good
performance status showed responses similar to those of younger patients, and it was
generally well tolerated [23]. In both CHAARTED and STAMPEDE, there was a benefit for
docetaxel whatever the age. However, in most studies, patients are highly selected which

can differ from real life practice [24].

Surveillance and early detection of progression

The surveillance of the patients under treatment is an important issue that can influence the
outcome. Close radiological and biological monitoring could result in increasing the number
of treatment lines, which might be associated with better overall survival [25]. Clinical
indications for the use of imaging in PCa depend on the different phase of the disease.
Magnetic resonance imaging (MRI) and positron emission tomography (PET) with
radiopharmaceutical agents showing a tropism for PCa cells have been introduced into
clinical guidelines. In restaging, the detection rate of 11C/18F-choline PET/CT is > 80% if PSA
level > 2ng/mL, but it falls < 20% if PSA level < 1ng/mL, and it lacks micro-metastatic (<2mm)
lymph node and liver metastases [26]. Few papers have discussed the role of radiolabeled
choline PET/CT for the assessment of the response to chemotherapy. Recently, Ceci et al.
have demonstrated the utility 11C-choline PET/CT to assess the response to docetaxel in 61
patients with metastatic PCa, with a greater role for progressive disease [27]. These results
are preliminary and future prospective studies are needed to assess the role of radiolabeled
PET/CT as a tool for early response assessment to chemotherapy. Alternative PET tracers,
like PSMA, are promising, although there are not yet available in many countries [28].

A close follow-up of the patients under treatment is important to early detect the non-

responding-patients but also to prevent side effects and medical interactions in this
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population of patients with frequent comorbidities. Currently no data are available on how
patients should be followed after ADT-docetaxel exposure for hormone-sensitive metastatic

PCa.

Post-docetaxel treatments and cross-resistance

There is currently no evidence in the literature to define the best treatment option after
progression after first line of docetaxel + ADT. Several criteria may influence the choice of
the second line of treatment: interval between the end of treatment and progression,
symptomatology and quality of life of the patient as well as toxicity experience of the
previous treatment. In the literature, new hormone therapies (abiraterone, enzalutamide)
[29] and chemotherapy (cabazitaxel) [30] have proven an overall survival benefit in
metastatic castration-resistant PCa progressing after docetaxel. But there is no data
available in the setting of progression after chemotherapy in hormone-sensitive metastatic
PCa.

Data from basic research support the development of cancer as an ongoing Darwinian
evolutionary process, leading to multiple competing subclones within the primary tumor but
also in the metastases [31]. Recently, polyclonal seeding and interclonal cooperation among
different metastases in the context of androgen deprived metastatic PCa has been reported
[32]. Metastasis to metastasis spread was found to be common, either through de novo
monoclonal seeding of daughter metastases or through the transfer of multiple tumor
clones between metastatic sites.

The current strategy in metastatic PCa is sequential: after failing to respond optimally to one
drug, the patient is switched to another. This approach may increase the risk of multidrug
resistance by selecting subpopulations of tumor cells within the tumor that have multiple

mechanisms of resistance, conferring resistance to all therapies. No single drug can prevent
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all forms of resistance. Extrapolating from the experience with other diseases, a combination
of two or more therapies with non-overlapping mechanisms of resistance may prevent the
emergence of drug resistance. More intensive upfront therapy, with the goal of killing all PCa
cells, should help to stop drug resistance developing. Data from STAMPEDE and CHAARTED
validate this hypothesis. The PEACE-1 trial is currently recruiting patients to comparein a
randomized phase 3 study the clinical benefit of androgen deprivation therapy with or
without local radiotherapy with or without abiraterone acetate and prednisone in metastatic
hormone-naive PCa. A recent amendment allows administering docetaxel to all patients.
This will be a good opportunity to evaluate its association to the new hormonotherapies,

with or without local treatment.

Conclusion

Data from the literature provide substantial and reliable evidence on the benefit of adding
docetaxel to ADT in hormone-sensitive metastatic PCa. However, there are still no predictive
factors to identify the best candidates and optimum time for chemotherapy. The level of
evidence to support a benefit of docetaxel in high-volume disease is high. Since PCa is a very
early heterogeneous disease, it is hypothesized that chemotherapy plus ADT would work in
both situations. Consequently, there is an urgent need to identify clinical and/or molecular
predictive factor in order to help physician to take the best treatment decision. Other trials
will provide information on the use of docetaxel in even earlier stages of the disease, and
also on the best options after docetaxel exposure. The paradigm shift lies in the fact that
physicians have to deal with several effective therapeutic options for metastatic PCa. The
combination of these treatments, including new hormonotherapies, might be the next step

forward.

17



References

[1]

[2]

3]

[4]

[5]

[6]

[7]

8]

[9]

[10]

[11]

[12]

Arnold M, Karim-Kos HE, Coebergh JW, Byrnes G, Antilla A, Ferlay J, et al. Recent
trends in incidence of five common cancers in 26 European countries since 1988:
Analysis of the European Cancer Observatory. EurJ Cancer 2015;51:1164-87.
doi:10.1016/j.ejca.2013.09.002.

Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016. CA Cancer J Clin 2016;66:7-30.
doi:10.3322/caac.21332.

James ND, Spears MR, Clarke NW, Dearnaley DP, de Bono JS, Gale J, et al. Survival
with Newly Diagnosed Metastatic Prostate Cancer in the “Docetaxel Era”: Data from
917 Patients in the Control Arm of the STAMPEDE Trial (MRC PRO8, CRUK/06/019).
Eur Urol 2015;67:1028-38. doi:10.1016/j.eururo.2014.09.032.

Heidenreich A, Bastian PJ, Bellmunt J, Bolla M, Joniau S, van der Kwast T, et al. EAU
guidelines on prostate cancer. Part II: Treatment of advanced, relapsing, and
castration-resistant prostate cancer. Eur Urol 2014;65:467-79.
doi:10.1016/j.eururo.2013.11.002.

Wu JN, Fish KM, Evans CP, Devere White RW, Dall'era MA. No improvement noted in
overall or cause-specific survival for men presenting with metastatic prostate cancer
over a 20-year period. Cancer 2014;120:818—23. d0i:10.1002/cncr.28485.
Eisenberger MA, Blumenstein BA, Crawford ED, Miller G, McLeod DG, Loehrer PJ, et
al. Bilateral orchiectomy with or without flutamide for metastatic prostate cancer. N
EnglJ Med 1998;339:1036-42. doi:10.1056/NEJM199810083391504.

Tannock IF, de Wit R, Berry WR, Horti J, Pluzanska A, Chi KN, et al. Docetaxel plus
prednisone or mitoxantrone plus prednisone for advanced prostate cancer. N EnglJ
Med 2004;351:1502-12. doi:10.1056/NEJM0a040720.

Gravis G, Fizazi K, Joly F, Oudard S, Priou F, Esterni B, et al. Androgen-deprivation
therapy alone or with docetaxel in non-castrate metastatic prostate cancer (GETUG-
AFU 15):a randomised, open-label, phase 3 trial. Lancet Oncol 2013;14:149-58.
doi:10.1016/51470-2045(12)70560-0.

Glass TR, Tangen CM, Crawford ED, Thompson |. Metastatic carcinoma of the
prostate: identifying prognostic groups using recursive partitioning. J Urol
2003;169:164-9. doi:10.1097/01.ju.0000042482.18153.30.

Gravis G, Boher J-M, Joly F, Soulié M, Albiges L, Priou F, et al. Androgen Deprivation
Therapy (ADT) Plus Docetaxel Versus ADT Alone in Metastatic Non castrate Prostate
Cancer: Impact of Metastatic Burden and Long-term Survival Analysis of the
Randomized Phase 3 GETUG-AFU15 Trial. Eur Urol 2015.
doi:10.1016/j.eururo.2015.11.005.

Sweeney CJ, Chen Y-H, Carducci M, Liu G, Jarrard DF, Eisenberger M, et al.
Chemohormonal Therapy in Metastatic Hormone-Sensitive Prostate Cancer. N Engl J
Med 2015;373:737-46. doi:10.1056/NEJM0al1503747.

James ND, Sydes MR, Clarke NW, Mason MD, Dearnaley DP, Spears MR, et al.
Addition of docetaxel, zoledronic acid, or both to first-line long-term hormone
therapy in prostate cancer (STAMPEDE): survival results from an adaptive, multiarm,

18



[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

multistage, platform randomised controlled trial. Lancet 2016;387:1163-77.
doi:10.1016/S0140-6736(15)01037-5.
Vale CL, Burdett S, Rydzewska LHM, Albiges L, Clarke NW, Fisher D, et al. Addition of
docetaxel or bisphosphonates to standard of care in men with localised or
metastatic, hormone-sensitive prostate cancer: a systematic review and meta-
analyses of aggregate data. Lancet Oncol 2016;17:243-56. doi:10.1016/51470-
2045(15)00489-1.
Hussain M, Tangen CM, Berry DL, Higano CS, Crawford ED, Liu G, et al. Intermittent
versus continuous androgen deprivation in prostate cancer. N Engl J Med
2013;368:1314-25. doi:10.1056/NEJM0al1212299.
Gravis G, Boher J-M, Fizazi K, Joly F, Priou F, Marino P, et al. Prognostic Factors for
Survival in Noncastrate Metastatic Prostate Cancer: Validation of the Glass Model
and Development of a Novel Simplified Prognostic Model. Eur Urol 2015;68:196—
204.d0i:10.1016/j.eururo.2014.09.022.
Fizazi K, Faivre L, Lesaunier F, Delva R, Gravis G, Rolland F, et al./Androgen
deprivation therapy plus docetaxel and estramustine versus androgen deprivation
therapy alone for high-risk localised prostate cancer (GETUG 12): a phase 3
randomised controlled trial. Lancet Oncol 2015;16:787-94. doi:10.1016/51470-
2045(15)00011-X.
Fakih M, Johnson CS, Trump DL. Glucocorticoids and treatment of prostate cancer: a
preclinical and clinical review. Urology 2002;60:553—61. doi:10.1016/S0090-
4295(02)01741-7.
Kongsted P, Svane IM, Lindberg H, Daugaard G, Sengelgv L. Low-dose prednisolone
in first-line docetaxel for patients with metastatic castration-resistant prostate
cancer: is there a clinical benefit? Urol Oncol 2015;33:494.e15-20.
doi:10.1016/j.urolonc.2015.06.022.
Franke RM, Carducci MA, Rudek MA, Baker SD, Sparreboom A. Castration-
dependentpharmacokinetics of docetaxel in patients with prostate cancer. J Clin
Oncol 2010;28:4562—7. d0i:10.1200/JC0.2010.30.7025.
Gravis G, Marino P, Joly F, Oudard S, Priou F, Esterni B, et al. Patients” self-
assessment versus investigators” evaluation in a phase Il trial in non-castrate
metastatic prostate cancer (GETUG-AFU 15). Eur J Cancer 2014;50:953-62.
doi:10.1016/j.ejca.2013.11.034.
Bellera CA, Rainfray M, Mathoulin-Pélissier S, Mertens C, Delva F, Fonck M, et al.
Screening older cancer patients: first evaluation of the G-8 geriatric screening tool.
Annals of Oncology 2012;23:2166-72. doi:10.1093/annonc/mdr587.
Berthold DR, Pond GR, Soban F, de Wit R, Eisenberger M, Tannock IF. Docetaxel plus
prednisone or mitoxantrone plus prednisone for advanced prostate cancer: updated
survival in the TAX 327 study. J Clin Oncol 2008;26:242-5.
d0i:10.1200/JC0.2007.12.4008.
Italiano A, Ortholan C, Oudard S, Pouessel D, Gravis G, Beuzeboc P, et al. Docetaxel-
based chemotherapy in elderly patients (age 75 and older) with castration-resistant
prostate cancer. Eur Urol 2009;55:1368—-75. doi:10.1016/j.eururo.2008.07.078.
Droz J-P, Aapro M, Balducci L, Boyle H, Van den Broeck T, Cathcart P, et al.

19



[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Tables

Management of prostate cancer in older patients: updated recommendations of a
working group of the International Society of Geriatric Oncology. Lancet Oncol
2014;15:e404-14. d0i:10.1016/51470-2045(14)70018-X.

Pan S, Bahl A, Gee A, Butt M, Malik Z, Dew R, et al. Real Life treatment sequences
and survival of men with metastatic castrate-resistant prostate cancer (mCRPC)
receiving cabazitaxel in UK clinical practice. European Journal of Cancer
2015;51:5493—-4. d0i:10.1016/50959-8049(16)31371-5.

Evangelista L, Briganti A, Fanti S, Joniau S, Reske S, Schiavina R, et al. New Clinical
Indications for (18)F/(11)C-choline, New Tracers for Positron Emission Tomography
and a Promising Hybrid Device for Prostate Cancer Staging: A Systematic Review of
the Literature. Eur Urol 2016. d0i:10.1016/j.eururo.2016.01.029.

Ceci F, Castellucci P, Graziani T, Schiavina R, Renzi R, Borghesi M, et-al. (11)C-Choline
PET/CT in castration-resistant prostate cancer patients treated with docetaxel. Eur J
Nucl Med Mol Imaging 2016;43:84-91. d0i:10.1007/s00259-015-3177-4.
Afshar-Oromieh A, Avtzi E, Giesel FL, Holland-Letz T, Linhart HG, Eder M, et al. The
diagnostic value of PET/CT imaging with the (68)Ga-labelled PSMA ligand HBED-CC in
the diagnosis of recurrent prostate cancer. Eur J Nucl Med Mol Imaging
2015;42:197-209. doi:10.1007/s00259-014-2949-6.

de Bono JS, Logothetis CJ, Molina A, Fizazi K, North S, Chu L, et al. Abiraterone and
increased survival in metastatic prostate cancer. N Engl ) Med 2011;364:1995—-2005.
doi:10.1056/NEJM0al014618.

de Bono JS, Oudard S, Ozguroglu M, Hansen S, Machiels J-P, Kocak |, et al.
Prednisone plus cabazitaxel or mitoxantrone for metastatic castration-resistant
prostate cancer progressing after docetaxel treatment: a randomised open-label
trial. Lancet 2010;376:1147-54. doi:10.1016/50140-6736(10)61389-X.

Gerlinger M, Rowan AlJ, Horswell S, Larkin J, Endesfelder D, Gronroos E, et al.
Intratumor heterogeneity and branched evolution revealed by multiregion
sequencing: N Engl J Med 2012;366:883-92. d0i:10.1056/NEJMo0a1113205.
Gundem G, Van Loo P, Kremeyer B, Alexandrov LB, Tubio JMC, Papaemmanuil E, et
al. The evolutionary history of lethal metastatic prostate cancer. Nature
2015;520:353—7. doi:10.1038/nature14347.

Table 1: Characteristics of the patients in the three randomized controlled trials

Table 2: Outcome of the patients in the three randomized controlled trials

Table 3: Subsequent life extending therapies in the three randomized trials

20



Conflict of Interest Statement

Gwenaélle GRAVIS

Clinical trials as main investigator for Sanofi, Teva, Medivation, Tokai, Astellas
Speaker during conferences for Sanofi, Janssen, Astellas

Auditor during conferences for Sanofi, Janssen

Frangois AUDENET
Consulting or advisory role for Janssen, Sanofi
Auditor during conferences for Janssen, Astellas, Ipsen

Jacques IRANI
Consulting or advisory role for Sanofi; Astellas
Speaker during conferences for Ipsen, Sanofi, Ferring, Janssen

Marc-Olivier TIMSIT

Consulting or advisory role for Janssen, Sanofi
Speaker during conferences for Janssen, Sanofi
Auditor during conferences for Janssen, Ferring

Philippe BARTHELEMY

Clinical trials as co-investigator for Sanofi
Consulting or advisory role for Sanofi
Speaker during conferences for Sanofi

Philippe BEUZEBOC

Clinical trials as co-investigator for Astellas, Bayer, Janssen, Sanofi
Consulting or advisory role for Astellas, Bayer, Janssen, Sanofi
Speaker during conferences for Astellas, Bayer, Janssen, Sanofi

Aude FLECHON

Clinical trials as main‘investigator for Bavarian Nordic

Clinical trials as co-investigator for Medivation, Janssen, Astra Zeneca, Sanofi, Unicancer,
0GX-011-12, Tokai pharmaceutical

Consulting or advisory role for Sanofi, Janssen, Astellas, Bayer, Ferring

Speaker during conferences for Astellas Sanofi Janssen

Auditor during conferences for Janssen, Astellas, Bayer, Pfizer, Novartis, MSD, Sanofi

Claude LINASSIER
Clinical trials as co-investigator for CARD trial
Consulting or advisory role for Sanofi

Stéphane OUDARD

Clinical trials as co-investigator for Sanofi, Bayer, Roche, Astellas, Janssen, Pfizer, Novartis,
BMS

Consulting or advisory role for Sanofi, Bayer, Roche, Astellas, Janssen, Pfizer, Novartis, BMS
Speaker during conferences Sanofi, Bayer, Roche, Astellas, Janssen, Pfizer, Novartis, BMS

Xavier REBILLARD

21



Clinical trials as co-investigator for Astellas, Ferring, Ipsen, Janssen, Takeda

Consulting or advisory role for Bayer, Ipsen, Janssen, Sanofi

Speaker for Ipsen, Janssen, Ferring, GSK, Sanofi, Astra-Zeneca

Auditor during conferences for Bouchara-Recordati, Ferring, Ipsen, Janssen, Sanofi, Takeda,
Pierre Fabre

Pierre RICHAUD

Clinical trials as main investigator for GETUG 17

Clinical trials as co-investigator for Sanofi, Ferring, Astellas, Takeda

Consulting or advisory role for Takeda; Sanofi; Ferring; Astellas; Ipsen; Janssen
Speaker during conferences for Astellas, Janssen, Sanofi, Takeda

Auditor during conferences for Sanofi, Ipsen, Takeda, Janssen

Morgan ROUPRET
Consulting or advisory role for Astellas, Ipsen, Takeda, Sanofi, Janssen

Antoine THIERY-VUILLEMIN

Clinical trials as main investigator for Sanofi, Janssen
Consulting or advisory role for Astellas, Janssen, Sanofi
Speaker during conferences for Astellas, Janssen, Sanofi

Sébastien VINCENDEAU

Clinical trials as co-investigator for Bayer, Janssen, Steba Biotech
Speaker during conferences for Janssen, Astellas, Ferring
Auditor during conferences for Ferring

Laurence ALBIGES

Clinical trials as main investigator for Pfizer, Novartis, Roche, Astra Zeneca, BMS

Clinical trials as co-investigator for Pfizer, Novartis, Amgen, Sanofi, Exelixis, IPSEN, Roche,
Astra Zeneca, Bayer, BMS

Consulting or advisory.role for Pfizer, Novartis, Roche, Astra Zeneca, BMS, Cerulean, Bayer
Research Funding from Novartis, Pfizer

Frangois ROZET

Clinical trials as main investigator for AFU-GETUG 20

Clinical trials.as co-investigator for Embark

Consulting or advisory role for Sanofi, Janssen, Astellas, Ipsen

Speaker during conferences for Sanofi, Janssen, Astellas, Ipsen
Auditor during conferences for Sanofi, Janssen, Astellas, Ipsen, Takeda

22



Table 1: Characteristics of the patients in the three randomized controlled trials

PS: performance status

*James Eur Urol 2015

10/2004 - 12/2008

07/2006 - 11/2012

10/2005 - 03/2013

385

790

2962

98% (357)

69.5% (549)

72% (662) ADT arm*

2% (9) 30.5% (241) 28% (225) ADT arm*

28% (108) 27% (214) NA

72% (272) 72.8% (575) 61% (1817)

48% (183) 65% (513) NA

52% (202) 35% (277)

56% (216) 61.2% (484) 64% (587) ADT arm*
6 + prednisone

2 6 10mg/d

4 1 8

85% 48% 40%

83 29 43
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Table 2: Outcome of the patients in the three randomized controlled trials

48.6/62.1 44/57.6 45/60
HR0.9 (0.7-1.1) | HR0.61 (0.47-0.80) | HR 0.76 (0.62—0.92)

35.1/39.8 32.2/49.2

HRO.8(0.6-1.1) | HRO.6(0.45-0.81) | A

83.4/NR NR/NR

HR 1.0 (0.7-1.6) | HR 0.6 (0.32-1.13) NA

12.9/22.9 11.7/20.2

HR0.7 (0.6:09) | HRO.61(0.51-0.72) | M1 HR0:61(0.53-0.71)

OS: overall survival; ADT: androgen deprivation therapy; D: docetaxel; HVD: high volume
disease; LVD: low volume disease
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Table 3: Subsequent life extending therapies in the three randomized trials

N pts with N=149 N=238 N=287 N=315 N=761

progression

Docetaxel N=54 N=127 22.7% 48% 14% 41%
(85%)

Cabazitaxel N=16 N=15 23.9% 12.9% 7% 3%
(10.1%)

Abiraterone/ N=48 N=48 44.1% 36.2% 36.2% 31.9%

enzalutamide (32.2%)

Sipuleucel-T 0 0 9.2% 6.6% 0 0

Radium223 0 0 0 0 2% 1%

25



Highlights

e Addition of docetaxel to androgen-deprivation therapy should be the new standard of
care for men newly diagnosed with metastatic prostate cancer.

e Discriminating factors to identify the best candidates to chemotherapy, like the volume
of metastases, need to be validated.

e The role of docetaxel in earlier stage of the disease is under investigation.
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