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Abstract

There are currently two medical treatments approved in Canada
that offer survival benefits for patients with metastatic castration-
resistant prostate cancer that progresses on or after docetaxel-based
chemotherapy, and evidence is accumulating on the efficacy of
further interventions in this setting. The current and emerging strate-
gies are based on a variety of mechanisms (cytotoxicity, hormonal
inhibition, radiopharmacy and immunotherapy) and there is noth-
ing to suggest that patients will be unable to benefit from several
or even all of these agents when used sequentially. Given the
possibility of multiple lines of treatment for patients whose disease
progresses on or after docetaxel, the challenge for clinicians will be
to determine the optimum treatment pathway for each individual.
That challenge is already being faced, albeit on a limited scale, now
that both cabazitaxel (chemotherapy) and abiraterone (hormonal
agent) are available for use post-docetaxel.

Introduction

As recently as the beginning of the 21st century, metastatic
castration-resistant prostate cancer (MCRPC) had a bleak prog-
nosis. The available treatments, such as radiotherapy, bone-
seeking isotopes, bisphosphonates, chemotherapy, cortico-
steroids and analgesics, offered palliation of symptoms, but
no improvement in survival.! In the past 8 years, the outlook
has changed dramatically. First, the landmark TAX327 trial
of docetaxel demonstrated that, contrary to previous experi-
ence,> mCRPC was responsive to chemotherapy in terms of
patient survival.' Then, in 2010, after 6 years with no treat-
ment offering a survival benefit in the post-docetaxel setting,
phase Il data on cabazitaxel showed that patients could derive
further survival benefit from second-line chemotherapy.’ In
2011, the hormonal agent abiraterone was also reported to
improve survival in patients previously treated with docetax-
el.* Both cabazitaxel and abiraterone are now approved for
use in Canada for the treatment of mCRPC that has progressed

during or after docetaxel-based chemotherapy. In addition,
evidence is accumulating from trials of other agents, not yet
approved in Canada, that offer a survival benefit in mCRPC.

With these ongoing therapeutic developments, the multi-
disciplinary team caring for men with mCRPC has a growing
choice of agents to use in the post-docetaxel setting. The
recent and emerging treatments vary widely in their mode
of action (cytotoxicity, hormonal inhibition, radiopharmacy,
immunotherapy), and there is no suggestion, to date, that
patients will be able to benefit from only one of the post-
docetaxel options. Indeed, the possibility has been mooted
of mMCRPC entering an age of chronic-disease-style man-
agement, with an array of treatments, each improving the
survival of the individual.® Even with the choice narrowed
to the two agents currently approved for use post-docetaxel,
it is anticipated that patients will be able to derive a survival
advantage from both cabazitaxel and abiraterone.® The key
question for clinicians and their patients is: how can these
treatments be sequenced to maximize each individual’s
survival?

This article presents an overview of the evidence base
for the approved and emerging treatments for mCRPC post-
docetaxel, and considers how to ensure that eligible patients
are able to benefit from the two treatments currently avail-
able (cabazitaxel and abiraterone).

Survival post-docetaxel: The evidence hase

Current options

(abazitaxel

The rationale for use of cabazitaxel in mCRPC post-docetax-
el (the TROPIC trial of cabazitaxel versus mitoxantrone in
this setting, and the ongoing cabazitaxel early-access pro-
gram [EAP]) has been discussed in detail elsewhere by Saad
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Fig. 1. Overall survival in the TROPIC trial of cabazitaxel versus mitoxantrone.® Used with permission from The Lancet.

and Asselah in this supplement, page S5.” In brief, TROPIC
showed that cabazitaxel improved median overall survival
(cabazitaxel, 15.1 months; mitoxantrone, 12.7 months; Fig.
1), and that the benefit applied to all subgroups analyzed
(Fig. 2).% Interim results from the EAP indicate improvement
in pain control with continuing treatment, and stable scores
for anxiety/depression, mobility and self-care.®?

Abiraterone

The decision to investigate abiraterone in mCRPC came from
the observation that enzymes involved in androgen synthe-
sis are unregulated in the condition, leading to increased
androgen levels in the tumor.'® Abiraterone acetate blocks

cytochrome p450 c17 (CYP17), an enzyme required for tes-
tosterone synthesis; early trials of the agent showed promising
anti-tumor activity in patients with mCRPC both before and
after chemotherapy.* The phase 1l COU-AA-301 trial com-
pared abiraterone 1000 mg/day plus prednisone 10 mg/day
(n=797) with placebo plus prednisone 10 mg/day (n=398)
in men with mCRPC who had previously received chemo-
therapy.* COU-AA-301 showed that abiraterone improved
median overall survival (Fig. 3); at the latest analysis, men in
the abiraterone group survived 15.8 months, compared with
11.2 months in the placebo group.' Furthermore, the initial
trial report indicated that the survival benefit applied to all
subgroups analyzed (Fig. 4).*

Table 1. Key differences between TROPIC and COU-AA-301 trials3*

Trial parameter TROPIC

COU-AA-301

Comment

Comparator Mitoxantrone

North America, South America,

Gyl e Australia, Europe, Asia, Africa

Evidence of PSA progression
OR radiological progression OR
symptomatic progression

Definition of disease
progression

North America, Australia,

Composite of PSA,
radiological AND
symptomatic progression

Mitoxantrone is an active agent, used in
mCRPC for symptom palliation?

Inclusion of less developed countries brings
potential for wide variation in patient care
Potential that some TROPIC patients were
responding to treatment when taken off
study

Placebo

Europe

mCRPC: metastatic castration-resistant prostate cancer; PSA: prostate-specific antigen.
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Favors Favors
P cabazitaxel mitoxantrone‘
Patient h 4 Hazard ratio
numbers 0.25 0.5 1 2 (95% confidence interval)

All randomized patients 0.70 (0.59-0.83)
ECOG status

0,1 694 - 0.68 (0.57-0.82)

2 61 i 0.81 (0.48-1.38)
Measurable disease

No 350 —— 0.72 (0.55-0.93)

Yes 405 -— 0.68 (0.54-0.85)
No. of prior chemotherapies

1 528 =4 = 0.67 (0.55-0.83)

>2 227 = 0.75 (0.55-1.02)
Age

<65 295 = == 0.81 (0.61-1.08)

265 460 - 0.62 (0.50-0.78)
Pain at baseline

No 314 e 0.57 (0.43-0.77)

Yes 310 = — 0.76 (0.59-0.98)
Rising PSA at baseline

No 159 —_— — 0.88 (0.61-1.26)

Yes 583 == 0.65 (0.53-0.80)
Total docetaxel dose

<225 mg/m? 59 L 0.96 (0.49-1.86)

2225-450 mg/m? 206 = — 0.60 (0.43-0.84)

2450-675 mg/m? 217 —— 0.83 (0.60-1.16)

2675-900 mg/m? 131 = | 0.73 (0.48-1.10)

2900 mg/m? 134 _— — 0.51 (0.33-0.79)
Progression
during docetaxel treatment 219 = = 0.65 (0.47-0.90)
<3 months after docetaxel 339 = = 0.70 (0.55-0.91)
>3 months after docetaxel 192 —_— == 0.75 (0.51-1.11)

Fig. 2. Subgroup analysis of survival data from the TROPIC trial.* Used with permission from The Lancet. ECOG: Eastern Cooperative Oncology Group; PSA: prostate-
specific antigen.

TROPIC and (OU-AA-301: key differences in trial design Emerging options

It is inappropriate to draw direct comparisons between  Phase Ill data are available on the following 3 agents, each
TROPIC and COU-AA-301, because the trials differed in  showing a survival advantage in patients with mCRPC (Table
various parameters (Table 1). 2). None of these treatments are approved for use in Canada.
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Radium-223 chloride is a radio-
pharmaceutical that targets bone
metastases with high-energy,
short-range alpha particles." In
the phase Il ALSYMPCA trial,
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were randomized 2:1 to receive
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cebo, plus best supportive care
in both treatment arms. About
half of the patients had received
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Fig. 3. Overall survival in the COU-AA-301 trial of ahiraterone versus placebo.*Used with permission from The New

England Journal of Medicine.

MDV3100

MDV3100 is an androgen-receptor-signaling inhibitor that
has shown activity in men with mCRPC with and without
prior chemotherapy.'? In the phase Il AFFIRM trial, all 1199
patients received at least two courses of chemotherapy for
mCRPC, and were randomized 2:1 to receive MDV3100
160 mg/day or placebo. Interim data, announced at the 2012
Genitourinary Cancer meeting of the American Society of
Clinical Oncology (ASCO-GU), showed that the novel agent
produced a median overall survival benefit over placebo
(MDV3100, 18.4 months; placebo, 13.6 months).

treatment group (radium-223,
14.0 months, placebo, 11.2
months)."?

Sipuleucel-T

Sipuleucel-T is a therapeutic cancer vaccine, derived ex
vivo from the patient’s own peripheral blood mononuclear
cells which are activated using a recombinant fusion protein.
The activated cells are administered via three intravenous
infusions conducted at 2-week intervals.'* It is a high-cost
therapy, and is currently available in the USA.” The phase
II1 IMPACT study, in which 512 patients with mCRPC were
randomized (2:1) to receive sipuleucel-T or placebo, has
shown a survival advantage in the active treatment group
(sipuleucel-T, 25.8 months; placebo, 21.7 months).’* Of
note, however, only 20% of the sipuleucel recipients in

Table 2. Emerging therapies with phase lll evidence of efficacy in mCRPC (not approved in Canada)

Survival advantage

Treatment Type of agent Patient status versus placebo Comments
(months)
MGRE(E, RIS [CEEEE Promising agent for use after
MDV3100™ Hormonal inhibitor up to two prior courses of 4.8 gag
chemotherapy
chemotherapy
mCAPC, with at least two bone e e
Radium-223'?  Radiopharmaceutical metastases, 58% received prior 2.8 . ! .
on patients who go on to receive
docetaxel
chemotherapy
mCRPC, 20% received prior High-cost treatment, with
Sipuleucel-T"™®  Therapeutic vaccine  chemotherapy, 16% received prior 4.1 data derived mainly from the
docetaxel chemotherapy-naive setting™
mCRPC, metastatic castration-resistant prostate cancer.
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Overall survival
median (months)

Abiraterone Placebo

All randomized patients

Baseline ECOG performance status score

Oor1 15.3 1.7 —— 0.64 (0.53-0.78)

2 7.3 7.0 i 0.81 (0.53-1.24)
Baseline BPI level

<4 16.2 13.0 B 0.64 (0.50-0.82)

>4 12.6 8.9 S e 0.68 (0.53-0.85)
No. of previous chemotherapy regimens

1 15.4 11.5 —_— = 0.63 (0.51-0.78)

2 14.0 10.3 —_— 0.74 (0.55-0.99)
Disease progression

According to PSA concentration only — 12.3 —_— 0.59 (0.42-0.82)

According to radiographic findings ~ 14.2 10.4 — ] 0.69 (0.56-0.84)
Age

<65 years 14.4 1.2 —_—— 0.66 (0.48-0.91)

>65 years 14.8 10.7 e 0.67 (0.55-0.82)

275 years 14.9 0.3 e — 0.52 (0.38-0.71)
Visceral disease at entry

Yes 12.6 8.4 e — 0.70 (0.52-0.94)

No 15.4 11.2 — 0.62 (0.50-0.76)
Baseline PSA level above median

Yes 12.8 8.8 — 0.65 (0.52-0.81)

No 16.2 13.2 —— 0.69 (0.53-0.90)
Baseline lactic dehydrogenase level above median

Yes 104 8.0 Lamas  samaad 0.71 (0.58-0.88)

No — 16.4 —_— 0.64 (0.47-0.87)
Baseline alkaline phosphatase level above median

Yes 1.6 8.1 e 0.60 (0.48-0.74)

No - 16.4 —_— 0.73 (0.54-0.97)
Geographic region

North America 15.1 10.7 —_— — 0.64 (0.51-0.80)

Other 14.8 11.5 —_—l 0.69 (0.54-0.90)

Favors Favors
abiraterone placebo
i
h Hazard ratio for death
0.75 1 1.5

(95% confidence interval)
0.66 (0.56-0.79)

Fig. 4. Subgroup analysis of survival data from the COU-AA-301 trial.* Used with permission from The New England Journal of Medicine. ECOG: Eastern Cooperative

Oncology Group; BPI: Brief Pain Inventory; PSA: prostate-specific antigen.

this trial had received prior chemotherapy, and only 16%
had received docetaxel.'?">

Managing the continuum of care

post-docetaxel therapy is already apparent in the clinical

setting, even with just two approved agents offering a poten-
tial increase in survival. There is no evidence or expecta-
tion that patients will be able to derive benefit from only
cabazitaxel or abiraterone; their mechanisms are entirely
different. Indeed, many clinical teams now hope that, where
clinically appropriate, their patients will be able to receive
both of these treatments.
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Cabazitaxel chemotherapy

or cabazitaxel when the patient shows evi-
dence of disease progression after docetaxel,
but not necessarily waiting for the develop-
ment of symptoms, may maximize the oppor-
tunity of exploiting both therapeutic possibili-
ties while the patient’s performance status is
good. In addition, the decision whether to
offer cabazitaxel or abiraterone as the initial
treatment should be guided by consideration
of the patient’s likelihood of receiving the
alternative agent on further disease progres-
sion.

Given that the patient will have already
received a course of docetaxel, possibly
completed only a small number of weeks
previously, there is an argument in favor of
considering the hormonal option as the next
intervention. In this way, the patient will
have a period of treatment without the risk of
cytotoxic side effects, and with the option of
cabazitaxel at a later date. Where abiraterone
is used initially in the post-docetaxel setting
and the intention is to offer cabazitaxel subse-
quently, it will be imperative to closely moni-
tor not only disease progression but also the
patient’s performance status, to ensure the
opportunity for cabazitaxel is not missed.

An alternative approach to treatment
sequencing is to offer cabazitaxel as the
first post-docetaxel treatment to patients
who retain a good performance status.®'
Advocates of the “cabazitaxel-first” strategy
argue that it ensures delivery of cabazitaxel
before a decline in performance status ren-
ders the patient ineligible for cytotoxic ther-
apy; this strategy retains the option of subse-
quent abiraterone and thereby maximizes the
likelihood of eligible patients receiving both
of these licensed treatments (Fig. 5).

Regardless of which therapy is given first, it
is important to offer the second post-docetax-

Fig. 5. The “cabazitaxel-first” approach to mCRPC management post-docetaxel, as advocated in
some centres.5"8*The TAX327 trial of docetaxel versus mitoxantrone was conducted in patients
with a Karnofsky performance status of =60% (able to self care with no more than occasional help).!

el treatment while the patient is well enough
to be able to tolerate and benefit from the
agent. Of note, the issue of wellness is not

mCRPC: metastatic castration-resistant prostate cancer.

The choice of treatment for mCRPC that progresses post-
docetaxel needs to be based on individual assessment, with
the aim of offering as many survival-extending treatments as
are deemed appropriate for the patient. To maximize expo-
sure to such treatments, the disease management pathway
should be considered as a whole, rather than opting for
one or other treatment in isolation in the period following
docetaxel. Furthermore, a decision to start either abiraterone

S16
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simply a question of patient age. Guidelines

from the International Society of Geriatric
Oncology (SIOQ) state that decisions on the management of
advanced prostate cancer should be based on an assessment
of underlying fitness and not on the chronologic age of the
patient.’” An elderly patient with controlled comorbidities
and good nutritional status, who does not rely on help in his
activities of daily living, should be seen in the same light as
a younger patient in terms of treatment eligibility.
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In the near and longer-term future, the challenge facing
multidisciplinary teams caring for men with mCRPC will be
to formulate treatment pathways that make optimal use of
all the agents that enter the treatment arena.™

Conclusion

The prospect of chronic-disease-style management for mCRPC
is growing closer as evidence emerges on a variety of agents
that offer not just symptom palliation, but also improved
survival.'?1>* Because the mechanisms of action of these
agents are varied (cytoxicity, hormonal intervention, radio-
pharmacy and immunotherapy), there is hope that patients
will be able to be benefit from several lines of treatment,
each adding to overall survival.

Some of these new agents are still in the develop-
ment stage. However, three are already approved for use
in Canada: docetaxel-based chemotherapy is established
in the first-line management of mCRPC, with cabazitaxel
(chemotherapy) and abiraterone (hormonal treatment) now
approved for use in the second line, when mCRPC pro-
gresses during or after docetaxel. With regard to the two
approved post-docetaxel options, clinical experience thus
far suggests that, in the absence of specific contraindica-
tions, patients may be able to benefit from both. However,
questions remain over the rational sequence in which to
deploy them. An argument in favor of the “abiraterone-first”
approach is that the patient has already received docetaxel,
and that hormonal therapy will offer a period free of cyto-
toxic side effects. In favor of the “cabazitaxel-first” approach
is the argument that the patient’s performance status may
decline during prior abiraterone treatment, such that the
opportunity for subsequent cabazitaxel is lost. Either way,
careful monitoring of disease progression and performance
status will be essential throughout post-docetaxel treatment.
In the longer term, of course, the sequencing quandary is
likely to embrace a growing number of agents for this new-
styled “chronic” cancer.
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