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Advanced prostate cancer – lessons
from the past for success in the future

This report is based on a workshop seminar held during 
the 8th Annual Meeting of the British Uro-oncology 
Group in York last September. The workshop contrasted 
the well-known clinical trial failures of a number of
promising drugs for castration-resistant prostate cancer
(CRPC) before 2009, with the rush of positive late-phase
trials reported over the past two years. The disappointing
experiences of the earlier period were discussed in the
context of optimising the chances of successfully developing
emerging CRPC therapies. 
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The past two years have been remarkable 
in the number of emerging agents for

castration-resistant prostate cancer (CRPC)
that have shown positive outcomes in phase 3
trials where other promising agents have
previously failed. Until April 2010, docetaxel
was the only chemotherapeutic agent with
the potential to improve survival in patients
with metastatic CRPC. Since that time,
sipuleucel-T, cabazitaxel, denosumab and
abiraterone have all been approved by the
Food and Drug Administration (FDA) for CRPC,
while a number of novel approaches including
hormonal therapies, endothelin-receptor
antagonists and radiopharmaceuticals 
have shown tremendous potential, even in
late-phase trials.1,2

To increase the chances of these promising
emerging therapies ultimately achieving
regulatory success, it is important 
to reflect on the experiences of the 
past and review previous clinical trial
setbacks to see whether we can apply 
the lessons learnt in the development of
future agents. 

The period between 2004 and 2009 was a
disappointing time in clinical research into
new pharmaceutical solutions for CRPC.
During the British Uro-oncology Group
workshop, Professor Karim Fizazi presented
some of the key trials conducted during this
period, offering possible explanations for the
failures (Box 1) and contrasting the outcomes
with the more recent successes in this area.

ENDOCRINE MANIPULATIONS IN CRPC
Hormonal manipulation with ketoconazole
(an androgen ablation agent) and
estramustine (an oestradiol conjugate)
showed promise in CRPC until reaching
phase 3 clinical trials, when both agents
failed to show a significant benefit in
overall survival (OS). The CALGB 9583 trial
showed no significant benefit in OS when
ketoconazole was used in addition to
antiandrogen withdrawal,3 while adding
estramustine to vinblastine offered no OS
benefit over vinblastine alone.4

The androgen receptor can be shown to
still be expressed in CRPC, suggesting that

l Irrelevant targets
l Inactive drugs
l Inappropriate trial design 
l Inappropriate patient selection

BOX 1. Proposed explanations for
previous clinical trial failures in agents
for castration-resistant prostate cancer
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the target was appropriate in both these
studies, and that the failure was probably
due to the fact that the trials were
insufficiently powered to show a
significant effect in OS. This suggestion 
is supported by a meta-analysis of five
studies in 603 patients with CRPC , which
did show a significant 18 per cent increase
in OS when estramustine was added 
to chemotherapy compared with
chemotherapy alone (p=0.02).5

The success of the larger COU-AA-01 study
of the novel androgen biosynthesis
inhibitor, abiraterone acetate, in which a
highly statistically significant improvement
in OS was observed among 1195 patients
with CRPC (14.8 versus 10.9 months,
p<0.0001),6 further supports the
suggestion that the earlier trial failures
were a result of drug inactivity or small
sample size rather than the use of an
inappropriate target.

SECOND-LINE CHEMOTHERAPY IN CRPC
For many years, docetaxel was the only
chemotherapy agent proven to show 
a benefit in CRPC. In 2009, a trial of 
an oral platin agent, satraplatin, was
reported, showing a 30 per cent increase in
progression-free survival (PFS) compared
with placebo (p<0.0001).7 However, even
though PFS was the primary endpoint, no
improvement in OS was observed and the
benefit was considered not clinically
meaningful. The drug was therefore not
registered. This experience can be
contrasted with the novel taxane,
cabazitaxel, which was shown in the
TROPIC trial one year later to improve OS
when added to prednisone, compared with
mitoxantrone plus prednisone (15.1 versus
12.7 months, p<0.0001).8 All patients had
advanced CRPC and all had previously been
treated with docetaxel. 

A lack of clinical trial power cannot be
offered as an explanation for the failure of
satraplatin in this study, as the TROPIC
study8 was even smaller7 (n=950 and 745,
respectively). The lack of an OS benefit with

satraplatin may be due to the fact that
only a minority of CRPCs are sensitive to
platins, while the majority are sensitive 
to taxanes. Furthermore, symptomatic
progression was measured as a secondary
endpoint in the satraplatin trial, which is
notoriously difficult to assess accurately in
a large multicentre trial. In addition, the
decision to use PFS rather than OS as the
primary endpoint meant that the primary
endpoint was inevitably not considered
clinically meaningful. Finally, cabazitaxel
appears to be a particularly potent agent,
even in docetaxel-progressors.

ANGIOGENESIS INHIBITORS IN CRPC
Angiogenesis inhibitors were generating 
a great deal of excitement around five
years ago, and seemed to offer enormous
promise in the management of CRPC.
However, neither the CALGB 90410 trial of
docetaxel plus or minus bevacizumab,9 nor
a recent phase 3 trial of sunitinib plus
prednisone in patients relapsing following
docetaxel,10 showed any significant benefit
in OS over the comparator. The failure of
the CALGB trial to show a benefit in OS
may be due to the lack of maintenance
treatment offered after patients stopped
docetaxel – a possible shortcoming of the
study design. 

The importance of a maintenance period 
will be clarified when the results of the
ongoing VENICE study comparing aflibercept

(a vascular endothelial growth factor [VEGF]
trap) in combination with docetaxel plus
prednisone against docetaxel plus prednisone
alone are released. This study involves a
maintenance phase and includes OS as the
primary endpoint.

Previous phase 2 trials with thalidomide
have proven promising in CRPC, showing
not only a benefit in time to prostate-
specific antigen progression but also an
improvement in OS.11,12 An ongoing phase 3
study with lenalidomide, a less toxic
analogue of thalidomide, in which 1015
patients are randomised to docetaxel and
prednisone with or without lenalidomide,
will report in the next one to two years and
will show whether this regimen offers any
benefit in OS.

BONE-TARGETING AGENTS IN CRPC
Atrasentan, a highly selective endothelin-A
receptor, was the first bone-targeting drug
to be developed specifically for CRPC, and
showed enormous promise after successful
phase 2 trials.13 However, once again, the
agent faltered in phase 3 when a trial in
809 patients with M1 CRPC failed to show
a significant improvement in OS or PFS
compared with placebo (although a
significant reduction in skeletal-related
events [SREs] was observed).14 Possible
explanations for the failure of this trial
include confounding by a large cross-over
(65 per cent) and the inclusion of a bone
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The British Uro-oncology Group (BUG) was formed in 2004 to meet the needs
of clinical and medical oncologists specialising in the field of urological cancers.
As the only dedicated professional association for uro-oncologists, its over-
riding aim is to provide a networking and support forum for discussion and
exchange of clinical management, research and policy ideas. The group’s
objectives continue to be achieved in a number of ways, including regular
newsletters (BUG Bytes), an interactive website (www.bug.uk.com), regional
themed meetings, production of learning aids in the form of written guidelines
and information DVDs for healthcare professionals and patients. A primary focus
for BUG is its annual meeting for its entire membership, with plenary sessions
and smaller group seminars with open debate on topical and challenging issues,
all led by leading experts.

THE BRITISH URO-ONCOLOGY GROUP
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scan after 12 weeks of treatment; an
investigation that was, in retrospect,
always likely to show progression. A
further disappointment came with another
phase 3 trial in M0 CRPC, which showed no
reduction in time to metastases with
atrasentan compared with placebo.15

Another agent in the same class that
showed promise in phase 216 but a lack 
of OS benefit in phase 3 is zibotentan. 
In a phase 3 trial in 594 patients with
CRPC, zibotentan showed no improvement
in OS compared with placebo.17 The reason
for these failures is not yet clear, although
it may be due to the irrelevance of the
target and lack of drug potency. 

The novel biologic bone-targeting agent
denosumab is a receptor activator of
nuclear factor kappa-b ligand inhibitor and
was developed for use in M1 CRPC.18,19 It
has recently received FDA approval because
of its effect on reducing SREs, rather than
because of any survival benefit. 

RADIOPHARMACEUTICALS IN CRPC
Mixed results have been achieved in 
phase 3 trials of radiopharmaceuticals.20-25

Many of the trials have been small, 
and although there have been some
suggestions of a survival advantage, it 
is not clear which patients are likely to
benefit. One way to select patients may 
be on the basis of their response to
chemotherapy, as chemosensitive cancers
are also often radiosensitive. Indeed, this
was shown in the phase 2 MDACC study, 
in which patients who showed a response
to chemotherapy were randomised 
to consolidation therapy alone or
consolidation therapy plus strontium-89.26

Patients randomised to the combination
treatment showed an impressive increase
in OS (27.7 versus 16.8 months, p=0.0014).

The same pattern has been repeated 
more recently in a study among patients
with bone metastases from CRPC who
achieved a response or stabilisation after
chemotherapy and were subsequently

treated with docetaxel plus samarium-153.27

The OS benefit in these patients was found
to compare favourably with that expected
in this population. Results from the
ALSYMPCA trial of the novel a-emitting
radioisotope, radium-223, were presented
at the European Multidisciplinary Cancer
Congress in 2011.2 These have shown an
improvement in median OS in 809 patients
with M1 CRPC not due to receive docetaxel
(14.0 versus 11.2 months, p=0.00185). 

CABOZANTINIB 
Unprecedented bone scan data have recently
been presented for the oral MET and VEGFR2
tyrosine kinase inhibitor, cabozantinib 
(Figure 1).28 Data presented at the 2011
annual meeting of the American Society of
Clinical Oncology showed bone scans that
normalised within six weeks, as well as pain
improvement. With unparalleled results such
as these, it is essential to progress carefully
to phase 3 trials in order to avoid some of
the clinical trial disappointments of the past.
Cabozantinib will intrinsically be a difficult
drug to test in phase 3 trials, but it will also
be competing with four or five recently
approved drugs in this area. Therefore,
careful consideration needs to be given 
to how this will be developed in phase 3 

in terms of endpoints (pain, OS or SRE),
clinical setting (before chemotherapy, after
chemotherapy or instead of chemotherapy)
and whether it should be developed as a
single agent or as a combination treatment. 

CAN THERE BE TOO MUCH CHOICE?
Over the past two years, pharmaceutical
options for CRPC have expanded widely
from docetaxel alone to a whole array of
different treatments (Table 1). While this
situation is in many ways enviable, it does
mean that standard of care in this setting
will become more complex, with some
difficult decisions being made around the
availability of treatments. 

The increased choice in treatments for
CRPC will ultimately increase the need for
personalised solutions depending on the
patient’s unique biology. As it will be
impossible to offer the full range of
treatments to all patients, the most
appropriate therapy will need to be decided
on the basis of the patient’s genetic profile,
the molecular profiling of his tumours, 
and the precise disease state and stage.
Professor Fizazi also suggested that CRPC
treatment will move away from current
treatment sequencing protocols to a
system in which a patient is treated first
line with the agent offering the greatest
benefit to him as an individual.
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a b

Figure 1. Bone scan effects (a) at baseline
and (b) after six weeks’ therapy with
cabozantinib in a patient with castration-
resistant prostate cancer.28
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