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Introduction
Nearly two-thirds of all patients with prostate cancer
in Sri Lanka present with systemic metastases (1).
Since the seminal discovery of its effect by Huggins
and Hodges in 1941, androgen deprivation therapy
(ADT) has remained the bedrock in the management
of metastatic prostate cancer (2). There has been a
surge in the development of new therapeutic options in
metastatic prostate cancer and this article reviews some
of these recent advances from the perspective of clinical
practice in Sri Lanka.

Conventional management of metastatic
prostate cancer
Androgen deprivation therapy

Medical castration with gonadotropin-releasing hormone
(GnRH) agonists has replaced orchiectomy as the
principal mode of androgen deprivation in developed
countries (3). GnRH agonists work by long term
inhibition of luteinizing hormone (LH) release from
the anterior pituitary gland. Paradoxically, the initial
response of the anterior pituitary gland to GnRH agonists
is to increase the release of LH which results in a testo-
sterone surge (4). Consequently, a short course of anti-
androgens is prescribed, commencing two weeks prior
to initiation of GnRH agonists to guard against a clinical
flare caused by this temporary surge in testosterone
levels (4).

A meta-analysis of several randomized clinical trials of
GnRH agonist therapy in advanced prostate cancer
demonstrated equivalent survival with orchiectomy (5).
However, a recent retrospective analysis of over 3000
patients in the Surveillance, Epidemiology, and End
Results (SEER) database demonstrated increased risk
of fractures, peripheral arterial disease and cardiac-
related complications in patients treated with GnRH
agonists in comparison to those undergoing bilateral
orchiectomy (6).

Alternatives to androgen deprivation

Monotherapy with the non-steroidal anti-androgen
bicalutamide was investigated with a view to avoiding
the troublesome side effects of castration. Bicalutamide
monotherapy at a dose of 150 mg results in less fatigue,
loss of libido and fewer vasomotor symptoms than
GnRH analogues, but causes breast enlargement and
tenderness (7). While it remains an option in patients
who decline either medical or surgical castration, a
Cochrane review revealed an inferior survival with anti-
androgen monotherapy (8).

Another approach to ameliorate the adverse effects of
permanent castration is intermittent androgen depri-
vation (IAD) therapy with GnRH agonists. Using this
strategy, patients with a favourable response (defined
as prostate specific antigen (PSA) less than 4mg/dl
within 9 months of initiation of ADT), have their
treatment discontinued with close PSA surveillance (9).
ADT is reinitiated if PSA rises to a pre-defined cut-off
of around 10-20 mg/dl (9). A recent review of seven
randomized trials concluded that neither superiority nor
non-inferiority of IAD could be established in com-
parison to continuous androgen deprivation (CAD)
(10). In the SWOG 9346 phase III non-inferiority trial,
which was the largest study comparing IAD versus
CAD in metastatic prostate cancer, IAD failed to achieve
the pre-defined criteria of non-inferiority. In contrast,
there was a non-significant trend towards better survival
in the CAD arm (11).

Complete androgen blockade (CAB)

Another strategy in the initial management of metastatic
prostate cancer is the addition of a non-steroidal anti-
androgen to ADT with a view to suppressing the
production of testosterone by non-testicular sources
such as the adrenal gland (12). Two large American
trials testing the benefit of CAB reported conflicting
results. In patients treated with the GnRH agonist
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leuprolide, the addition of flutamide resulted in a
significant improvement in survival (13). However, in a
second trial in patients treated with bilateral orchiec-
tomy, flutamide failed to demonstrate superiority (14).
A meta-analysis by the Prostate Cancer Trialists’
Collaborative Group revealed a 3% improvement in 5
year survival in favour of CAB with the addition of a
non-steroidal anti-antrogen, either nilutamide or
flutamide, and outcome was inferior with the addition
of cyproterone acetate (15). Given the modest gain in
survival, CAB is not recommended due to adverse
effects on quality of life as well as questions relating to
its cost-effectiveness (3).

Castration resistant prostate cancer (CRPC)

ADT in metastatic prostate cancer results in a response
rate of nearly 80%, with a median biochemical pro-
gression free survival (bPFS) of around 18-24 months
(16). However all tumours will eventually progress to a
state of castration resistance. The European Asso-ciation
of Urology (EAU) defines CRPC as biochemical or
radiological progression in the presence of castrate levels
of testosterone (<50 mcg/dl) (3). Biochemical
progression is defined as a PSA rise of over 50% from
nadir with an absolute value >2mg/dl while radiological
progression is defined as the presence of two or more
new bone lesions or a new soft tissue lesion (3).

Secondary hormonal manipulation

Historically, CRPC was treated with secondary hor-
monal manipulation with bicalutamide, low dose steroids
and diethylstilbestrol, all of which have some sympto-
matic benefit but no improvement in overall survival
(OS) (3).

The addition of an anti-androgen, most commonly
bicalutamide to ADT, has limited success in CRPC, with
a median bPFS of around 4 months (17). In addition,
bicalutamide can function as a partial agonist driving
disease progression, and discontinuation of this drug
may elicit a biochemical response in some patients,
known as the anti-androgen withdrawal response (18).

Low dose steroids, either 10 mg of prednisolone or
500 micrograms of dexamethasone improves quality
of life and pain control with biochemical response rates
of 30%-50% and bPFS of 4-12 months in single series
reports (19,20). In fact, in many clinical trials testing
newer systemic options, low dose steroids was pres-
cribed in the control arm.

Diethylstilbesterol (DES) is an oestrogen which has been
used since 1940 in metastatic prostate cancer. In
randomized controlled clinical trials concerns were
raised over increased mortality from cardiovascular and

thromboembolic events when used at a dose of 5 mg (21).
The cardiovascular adverse effects were significantly
less with a lower dose of DES of 1 mg and efficacy
was similar (21). A retrospective review of CRPC
patients treated with 1 mg of DES with 75 mg of aspirin
and breast bud radiotherapy at the Royal Marsden
Hospital revealed a biochemical response rate of 28%
and bPFS of 4.6 months, but nearly 10% of patients
had thromboembolic complications (22).

Chemotherapy

In a landmark trial by Tannock et al, mitoxantrone
became the first chemotherapeutic agent to demonstrate
symptomatic benefit in CRPC (23). Although no
survival gain was demonstrated, its use became standard
of care in CRPC. Subsequently, the SWOG 99-19 and
TAX 327 trials established the role of docetaxel by
demonstrating a 2-3 months gain in OS  in comparison
to mitoxantrone in patients with symptomatic disease
(24,25). Docetaxel was prescribed at a dose of 75 mg
per square meter of body surface area every three weeks
with 5mg of prednisolone twice daily, upto a maximum
of 10 cycles (24). Heralding a new dawn for systemic
therapy in CRPC, docetaxel was the first agent to
demonstrate a benefit in OS in CRPC (24,25).

Recent advances in management of hormone
sensitive prostate cancer

Upfront chemotherapy with docetaxel

As mentioned previously, the use of palliative chemo-
therapy was initially limited to patients with symp-
tomatic castration resistant disease, where the benefit
in terms of symptom and disease control would justify
enduring the considerable toxicity of systemic chemo-
therapy. The rationale for the use of upfront chemo-
therapy stems from the premise that, if the same
proportional reduction in hazards holds true in hormone-
sensitive disease as it does in castration resistant disease,
this would  translate to a substantially higher absolute
gain in overall survival.

Three randomized trials tested this paradigm changing
hypothesis. The French GETUG-AFU-15 trial did not
demonstrate any improvement in survival with the use
of upfront docetaxel (26). However the CHAARTED
trial demonstrated a substantial gain in survival (Median
OS 57.6 months versus 44 months) with use of upfront
docetaxel, particularly in patients with high-volume
disease (27). In this trial high volume disease was
defined as the presence of visceral metastases or 4 or
more bone deposits with at least one outside the
spine or pelvis (27). Subsequently the UK STAMPEDE
trial, which was the largest of the three studies, also
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demonstrated a significant benefit with use of docetaxel
but did no subgroup analysis was performed based on
disease burden (Median OS 45 months versus 60
months) (28). As a result, there is a divergence of
opinion on the benefit of docetaxel in low volume
hormone sensitive metastatic prostate cancer.

Unlike in CRPC the number of cycles of docetaxel in
hormone sensitive disease is limited to 6 (27,28).
Furthermore, the use of low-dose prednisolone in the
hormone sensitive setting is questionable. In the
CHAARTED  trial standard steroid premedication was
used without daily low-dose prednisolone (27).
However in the STAMPEDE Trial docetaxel was co-
prescribed with low-dose prednisolone (28).

Bisphosphonates

The MRC PR05 trial in the UK, randomized patients
with metastatic prostate cancer treated with ADT to
sodium clodronate or placebo and reported a significant
improvement in overall survival (median OS 37 months
versus 28 months) (29). However the trial failed to
reach significance in its primary endpoint of bone-
progression free survival, although there was a clear
trend in favour of the active treatment arm (29).
Recently, the STAMPEDE trial reported no benefit with
use of upfront zoledronic acid with ADT (28). The
MRC PR05 trial was conducted prior to the advent of
docetaxel in castration-resistant disease, raising the
question whether better systemic therapies obscure any
survival gain with upfront use of bisphosphonates (29).
Interestingly the median OS in standard of care arm in
the STAMPEDE trial was substantially higher than in
the MRC PR05 trial (45 months versus 28 months)
(28,29).

GnRH antagonists

Apart from GnRH agonists, degarelix a GnRH
antagonist is licensed for use in metastatic prostate
cancer. Unlike GnRH analogues, degarelix results in
faster testosterone suppression, without a surge and
risk of clinical flare. A randomized phase III trial
demonstrated non-inferiority with GnRH agonists in
terms of achieving castrate levels of testosterone (30).
An additional analysis demonstrated better PSA
responses and freedom from biochemical relapse,
however more evidence is needed to conclusively
establish superior efficacy of GnRH antagonists over
GnRH agonists (31,32).

Upfront novel anti-androgen therapy

The success of docetaxel in this setting gave credence
to the theory of proportional hazard reduction leading
to larger absolute gains in survival if a therapeutic option

is used earlier than later in the course of a disease. As a
result trials were conducted to test the benefit of the
novel anti-androgens abiraterone and enzalutamide in
hormone sensitive prostate cancer, along with a newer
anti-androgen apalutamide which has a lower incidence
of seizures and nervous system toxicity compared to
enzalutamide (62,63,64,65). The results of the
LATITUDE trial published concurrently with that of
the STAMPEDE trial, demonstrated a clear benefit in
favour of abiraterone in combination with ADT
compared to ADT alone (62,63). The recently published
ENZAMET trial also showed superior OS with use of
enzalutamide and ADT in this setting, as did the newer
anti-androgen apalutamide (64,65).

Radiotherapy to the prostate gland

A recent hypothesis postulates that the primary tumour
continues to drive progression of metastatic disease
(54). Retrospective data supports such a premise and
several mechanisms have been described such as,
continued shedding of tumour emboli to systemic sites,
migration of stromal cells and the immunomodulatory
effects of the primary tumour (54,55). Two randomized
trials tested the benefit of radiotherapy to the prostate
gland in the hormone sensitive metastatic disease and
produced conflicting results. While in the Dutch
HORRAD there was no benefit with RT to the prostate
gland, the STAMPEDE trial revealed a benefit in patients
with low-volume disease (66,67).

Table 1 summarizes the results of recent phase III trials
in hormone sensitive prostate cancer.

Recent advances in management of castration-
resistant prostate cancer after treatment with
docetaxel
Cabazitaxel

Cabazitaxel is a novel tubulin-binding taxane which has
demonstrated pre-clinical efficacy in cell lines refractory
to docetaxel and paclitaxel (33). The multi-centre
international phase III TROPIC trial randomized patients
progressing after docetaxel to cabazitaxel or mitox-
antrone (33). Visceral metastases was present in 25%
of patients and 45% had significant cancer related pain.
Most patients in this trial had progressed within 3
months of treatment with docetaxel including 30% who
progressed during chemotherapy. The study reported
a 2.4 months improvement in median OS with a 30%
reduction in the risk of death (33). Median progression
free survival was 6 weeks. Nearly 45% of patients who
progressed within 3 months of treatment with docetaxel
demonstrated a gain in survival, confirming its efficacy
in patients refractory to docetaxel. However there was
a significant increase in grade 3 or more neutropaenia
(82% vs 58%) in the cabazitaxel arm.
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Abiraterone

One of the principal molecular mechanisms driving
castration-resistance is increased concentrations of
intra-tumoural androgens caused by upregulation of
androgen biosynthesis enzymes (34). Cytochrome
P450 c17 (CYP17) is a critical enzyme involved in
androgen synthesis and the antifungal ketoconazole
which inhibits this enzyme was previously used in
CRPC although no survival advantage could be demons-
trated (35). Abiraterone acetate was developed as a
novel selective inhibitor of CYP17, which suppresses
synthesis of testosterone by the adrenal gland, testis
and prostate cancer cells (36). In 2011, de Bono et al
reported the results of the landmark phase III COU-

GETUG-AFU 15 (26) Docetaxel 1.01 4.7 (58.9 vs 54.2) p=0.44
(0.75-1.36)

CHAARTED (27) Docetaxel 0.6 13.6 (57.6 vs 44) p<0.001
(0.47-0.8)

STAMPEDE (28) Docetaxel 0.76 15 (60 vs 45) p=0.005
(0.62–0.92)

STAMPEDE (28) Zoledronic acid 0.93 1 (46 vs 45) p=0.45
(0.77–1.11)

STAMPEDE (62) Abiraterone 0.63 3 year OS 83% vs 76%* p<0.001
(0.52-0.76)

LATITUDE (63) Abiraterone 0.62 3 year OS 66% vs 49%* p <0.001
(0.51-0.76)

ENZAMET (64) Enzalutamide 0.67 3 year OS 80% vs 72%* p=0.002
(0.52-0.86)

TITAN (65) Apalutamide 0.67 2 year OS 82% vs 73%* p=0.005
(0.51-0.89)

HORRAD (66) RT to prostate 0.9 2 (45 Vs 43) p=0.4
(0.7-1.14)

STAMPEDE** (67) RT to prostate 0.68 3 year OS 81% vs 73% p=0.007
(0.52-0.9)

Table 1. Summarized results of recent phase III clinical trials in
hormone-sensitive prostate cancer

ADT - Androgen deprivation therapy. OS - overall survival.  RT - Radiotherapy
* Median OS not reached.
** Low volume disease sub-group.

Trial name Experimental Outcome p value
treatment

Hazard ratio Median OS difference
(95% confidence  (in months)
interval)

AA-301 trial which randomized CRPC patients treated
with docetaxel to abiraterone and prednisolone or
placebo and prednisolone, demonstrating a 3.9 months
improvement in OS (14.8 months versus 10.9 months)
(37). Abiraterone causes an increase in mineralocor-
ticoid levels resulting in hypokalemia, fluid retention
and hypertension, which is ameliorated with the use of
low-dose prednisolone (37). Grade 4 liver toxicity was
reported early in the trial but there were no new cases
after a subsequent protocol amendment mandated more
rigorous assessment of liver function with suspension
of treatment in the event of grade 3 elevations in
transaminases (37).
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Enzalutamide

Apart from an increased synthesis of intra-tumoural
androgens, overexpression of the androgren receptor
is another mechanism of tumour progression in
castration resistant disease (38). Enzalutamide is anti-
androgen agent that inhibits nuclear translocation, DNA
binding, and coactivator recruitment of the androgen
receptor (39). The randomized double-blind phase III
AFFIRM trial which tested its efficacy in the post-
docetaxel setting reported a 4.8 month improvement in
median OS (18.4 months versus 13.6 months) (40).
Unlike abiraterone it does not require co-prescription
of steroids and has less toxic effects on the liver (40).
However it causes more fatigue and is contraindicated
in patients with epilepsy or an increased predisposition
to develop seizures such as brain metastases, stroke,
brain injury and alcoholism (40).

Recent advances in management of castration-
resistant prostate cancer prior to treatment with
docetaxel

Sipuleucel-T

Cancer-induced immune incompetence caused by
secretion of cytokines such as Transforming Growth
Factor beta leading to suppression of cytotoxic T cells,
helper T cells and natural killer cells has been
demonstrated in castration resistant prostate cancer
(43). Sipuleucel-T is an active cellular immunotherapy
consisting of autologous peripheral-blood mononuclear
cells, including antigen-presenting cells (APCs), that
have been activated ex vivo with a recombinant fusion
protein (PA2024) (44). PA2024 consists of a prostate
antigen, prostatic acid phosphatase, that is fused to
granulocyte-macrophage colony-stimulating factor
(44). The phase III IMPACT trial demonstrated a 4
months absolute improvement in survival in favour of
the Sipuleucal-T arm in comparison to placebo (45).
Only asymptomatic patients were included in the trial
and patients treated with two or more lines of chemo-
therapy were excluded. Moreover, only 15% of patients
were treated with docetaxel and nearly 75% of patients
in this trial had a Gleason score of 7 or less (45).
Sipuleucel-T was the first immunotherapeutic agent to
demonstrate effectiveness in CRPC (45).

Anti-androgens

Both abiraterone and enzalutamide have demonstrated
a modest but significant improvement in survival in
CRPC patients not treated with docetaxel. Importantly,
trials in this setting were restricted to asymptomatic or
mildly symptomatic patients in whom docetaxel was
not clinically indicated. In the PREVAIL study of
enzalutamide in CRPC patients not treated with

docetaxel, there was a 23% reduction in the risk of
death and the absolute gain in median overall survival
was 2.2 months (32.4 versus 30.2 months) (46).
Abiraterone was tested in a similar population in the
COU-AA-302 trial and demonstrated significantly
improved outcomes in its favour (Hazard Ratio 0.75
for OS, Median OS 34.7 months versus 30.3 months)
(47). Both abiraterone and enzalutamide was prescribed
until radiological or clinical progression. Following these
landmark trials enzalutamide and abiraterone were
licensed for use in asymptomatic or mildly symptomatic
CRPC patients with good performance status prior to
the use of docetaxel.

An interesting phase II randomized trials compared low
dose abiraterone (250 mg) taken with food as opposed
to the standard dose 1000 mg taken fasting and showed
that there was no difference in PSA metrics, although
abiraterone concentrations were higher in the standard
dose arm (68). The findings were sufficiently provocative
for this low-dose regimen to be included in the NCCN
guidelines due to substantial gains in cost-effectiveness
(69).

Table 2 summarizes the results of recent phase III trials
in castration resistant prostate cancer.

Use of bone-targeted agents in castration resistant
prostate cancer

Nearly 90% of patients with metastatic prostate cancer
have skeletal deposits and a majority of patients have
no evidence of extra-skeletal disease (59). Therefore,
controlling metastatic disease in the bone holds the
potential to lead to symptomatic benefit and improved
survival.

Radium-223

Radium-223 dicholoride (radium-223) is a bone-seeking
calcium mimetic that binds to areas of newly formed
bone stroma especially in osteoblastic metastases and
emits alpha particles of short range resulting in a
localized cytotoxic effect (41). Due its short path it
has limited effects on healthy bone marrow (41). The
ALSYMPCA trial randomized patients with symptomatic
bone metastases who had received, were not eligible to
receive, or declined docetaxel, to either radium-223 or
placebo (42). The presence of visceral metastases was
an exclusion criteria (42). The trial reported a 30%
reduction in the risk of death with a 3.6 month absolute
improvement in survival (42). There was minimal
haematological toxicity and a slight increase in nausea,
vomiting and diarrhoea due to its route of elimination
(42).
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Bisphosphonates and denosumab

The use of bisphosphonates in CRPC is the subject of
much controversy. A phase III trial demonstrated a
relative reduction of 25% in skeletal related events (33%
versus 44%) with use of zoledronic acid, with no
difference in overall or progression free survival (48).
Denosumab is a fully human monoclonal antibody
which inactivates the receptor activator of nuclear
factor-B ligand resulting in inhibition of osteoclast
mediated bone resorption (49). A phase III trial
demonstrated prolongation of time to first skeletal event
(20.7 months versus 17.1 months) with the use of
denosumab over zoledronic acid with no significant
difference in bPFS or OS (49).

Clinical perspectives

Hormone sensitive prostate cancer

Given the significant cost and potential cardiovascular
adverse effects of GnRH analogues, we recommend
bilateral orchiectomy as the modality of choice to
achieve androgen deprivation in our patients. Even
though intermittent androgen deprivation and bica-
lutamide monotherapy are alternatives to continuous

Table 2. Summarized results of recent phase III clinical trials in castration
resistant prostate cancer

Trial name Experimental Outcome p value
treatment

Hazard ratio Median OS difference
(95% confidence (in months)
interval)

TROPIC Cabazitaxel 0.70 (0.59-0.83) 2.4 (15.1 vs 12.7) p<0.0001
(post-docetaxel)

AFFIRM Enzalutamide 0.63 (0.53-0.75) 4.8 (18.4 vs 13.6) p<0.001
(post-docetaxel)

COU-AA-301 Abiraterone 0.65 (0.54-0.77) 4.6 (15.8 vs 11.2) p<0.001
(post-docetaxel)

ALSYMPCA Radium-223 0.70 (0.55-0.88) 3.6 (14.9 vs 11.3) p=0.002

IMPACT Sipuleucel-T 0.78 (0.61-0.98) 4.1 (25.8 vs 21.7) p=0.03
(pre-docetaxel)

PREVAIL Enzalutamide 0.71 (0.6-0.84) 2.2 (32.4 vs 30.2) p<0.001
(pre-docetaxel)

COU-AA-302 Abiraterone 0.81 (0.7-0.93) 4.4 (34.7 vs 30.3) p=0.0033
(pre-docetaxel)

androgen deprivation, there are valid concerns about
an inferior outcome with such approaches. Complete
androgen blockade in patients treated with surgical
castration failed to demonstrate superiority in a phase
III trial and with its significant adverse effects on quality
of life it should not be offered as standard practice.

The magnitude of benefit with the use of upfront
docetaxel demonstrated in the CHAARTED and
STAMPEDE trials is one the largest absolute gains in
any metastatic cancer in recent times. Upfront docetaxel
is now recommended for use in all patients with
metastatic prostate cancer in the European guidelines
(3). In the CHAARTED trial the benefit of docetaxel
was predominantly confined to patients with high volume
disease (27). However, in the STAMPEDE trial, which
is the largest trial in metastatic prostate cancer, no
subgroup analysis of disease performed was performed
and the benefit of upfront docetaxel was evident for
the whole population (28). In any event, in the absence
of PSA screening, most of our patients with metastatic
disease are likely to have high volume disease.

In the light of these paradigm-changing results, all
patients with metastatic prostate cancer should be
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referred to a clinical oncologist after orchiectomy for
an evaluation on fitness for upfront chemotherapy with
docetaxel. We recommend a maximum of six cycles
of docetaxel to all newly diagnosed patients with
metastatic prostate cancer who have undergone and-
rogen deprivation and fit enough to receive chemo-
therapy. Even in patients with borderline performance
status, it is more prudent to offer upfront docetaxel in
the hormone-sensitive phase, as performance status is
likely to deteriorate with disease progression and
chemotherapy may not be feasible in the castration-
resistant setting. Given the divergence in the co-pres-
cription of low dose prednisolone in the CHAARTED
and STAMPEDE trials, no firm recommendation can
be made about its use.

While there is some controversy due to the conflicting
results in the clinical trials of radiotherapy to the prostate
gland, we recommend offering this treatment to patients
with low volume disease since the data in the
STAMPEDE trial is highly robust. Varying definitions
of high burden disease have been proposed but we
prefer the definition used in the STAMPEDE trial – 4
or more bone metastases (with at least one outside the
pelvis and vertebral bodies) and/or the presence visceral
metastasis (67). Another bone of contention is the
dichotomy of low-volume and high volume disease in
this disease group. While it is axiomatic that patients
with higher burden of disease have a poorer outcome,
whether such a characterization is predictive of benefit
with treatment is uncertain for systemic treatment

option. The STAMEDE trial will conduct a post-hoc
sub-group analysis of the benefit of docetaxel by disease
volume later this year which should settle the con-
troversy in relation to chemotherapy. At present we
recommend offering docetaxel to all patients with
hormone sensitive metastatic prostate cancer regardless
of disease burden.

Although in the light of the controversy in relation to
volume of disease, trials of these newer anti-androgens
performed a sub-group analyses which showed that
the benefit in OS gain was independent of disease
burden, the results of these studies were published after
upfront docetaxel had already become standard of care
(62,63,64,65). As such there is no evidence to suggest
that novel anti-androgens are superior to docetaxel in
this setting (62,63,64,65). In addition, the financial
toxicity of treating with these expensive agents for a
prolonged duration in the hormone sensitive disease
setting also merits careful consideration. As such, we
recommend against treating patients with hormone
sensitive metastatic prostate cancer with novel anti-
androgen until more data is available.

The STAMPEDE trial has demonstrated no benefit with
the use of zoledronic acid and it should not be routinely
offered to patients with hormone-sensitive disease.

Key recommendations and practice points in hormone
sensitive prostate cancer are listed in Box 1.

1. Bilateral orchiectomy is the preferred option for androgen deprivation.

2. Intermittent androgen deprivation and bicalutamide monotherapy is not recommended due to concerns
about inferior outcome.

3. Complete androgen blockade is not recommended due to insufficient evidence of benefit after
orchiectomy and adverse effect on quality of life.

4. All patients should be referred to a clinical oncologist after initiation of androgen deprivation for an
evaluation to determine fitness for upfront docetaxel.

5. Upfront docetaxel with androgen deprivation is recommended to all patients fit to receive chemotherapy.

6. Radiotherapy to the prostate gland is recommended in patients with low disease burden.

7. The novel anti-androgens abiraterone, enzalutamide and apalutamide are not recommended due to
uncertainty of benefit in the context of upfront docetaxel and concerns of financial toxicity.

8. Upfront zoledronic acid is not recommended due to absence of any survival benefit.

Box 1

Key recommendations and practice points in hormone-sensitive prostate cancer
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Castration resistant prostate cancer

A number of therapeutic options are now available for
use in CRPC. While individual trials have demonstrated
efficacy for a single modality, there is scant evidence
on how best to select and sequence these options.
Therefore the management of CRPC needs to be
approached by applying first principles and sound clinical
judgement. Important factors to consider in decision-
making are performance status including comorbidities,
disease burden and response to previous therapies.

Clinical trials in CRPC were restricted to patients with
a Eastern Cooperative Oncology Group (ECOG)
performance status of 0-2, and consequently none of
the newer systemic modalities such as docetaxel,
enzalutamide, abiraterone, cabazitaxel and radium-223
can be recommended for patients with a ECOG
performance status of 3 or more. In these patients low-
dose steroids and DES at a dose of 1mg (co-prescribed
with 75mg of aspirin) may offer symptomatic benefit.

Trials of abiraterone and enzalutamide in CRPC before
docetaxel, were restricted to clinically asymptomatic
or minimally symptomatic patients with good per-
formance status, in whom docetaxel was not clinically
indicated. For patients with symptomatic disease in
whom chemotherapy is indicated, there is no rando-
mized trial evidence to support the use of either
abiraterone or enzalutamide prior to the use of docetaxel.
Consequently, for patients with symptomatic castration-
resistant disease, we recommend docetaxel as the
treatment of choice, rather than a novel anti-androgen.
The European guidelines support such an approach,
recommending docetaxel as the preferred option in this
setting, but also offer enzalutamide or abiraterone to
patients declining to receive chemotherapy (3).

In CRPC patients with asymptomatic or minimally
symptomatic disease, enzalutamide or abiraterone could
be offered to patients with a good performance status,
if funding is available. These patients have a relatively
good survival, as demonstrated by the median survival
duration of nearly 30 months in the control arms of the
PREVAIL and COU-AA-302 trials. The median duration
of treatment was nearly 16-17 months, since anti-
androgens are prescribed until radiological or clinical
progression. The use of these expensive agents for such
long periods has considerable financial implications and
would prove to be prohibitively expensive in the local
setting where substantial funding restrictions apply.

In patients with disease progression after treatment with
docetaxel, we recommend the use of either abiraterone
or enzalutamide. While the same cost-effectiveness
issues are relevant even in the use of novel anti-

androgens after chemotherapy, the duration of treatment
is considerably shorter in this setting.

There is no evidence of superiority of either drug when
used before or after chemotherapy. As such it is not
possible to recommend one novel anti-androgen over
another, and the choice of which agent to use would
depend upon a consideration of adverse effects.
Enzalutamide does not require the use of concomitant
steroids and requires less intensive monitoring of liver
function than abiraterone. However, the incidence of
fatigue is significantly higher in patients treated with
enzalutamide and it is contraindicated in patients with
epilepsy or a predisposition to seizures. There is
significant cross-resistance between enzalutamide and
abiraterone primarily due to mutations in the androgen
receptor (50) and there is no evidence to support the
sequential use of these agents. For patients in whom
abiraterone is offered we strongly recommend using
the lower dosage of 250 mg with food, given its
equivalence in terms of PSA metrics and the substantial
benefit in terms of cost reduction.

Radium-223 is not licensed for use in Sri Lanka.
Recently it was approved by NICE for use in CRPC
patients with symptomatic bone metastases and no
visceral deposits, who have been treated with docetaxel.
It is unlikely to be cost-effective in our country even in
this group of patients (51). Zoledronic acid has a modest
reduction in the incidence of skeletal related events but
has no impact on overall or progression free survival.
Therefore, even in patients with symptomatic bone
metastases, we recommend that its use be restricted to
CRPC patients who have been treated with docetaxel
(and a novel anti-androgen if funding is available).

Despite being the first agent to demonstrate a survival
gain in CRPC patients treated with docetaxel, the place
of cabazitaxel in the era of novel anti-androgens is less
clear. NICE approval was recently granted for its use
in CRPC patients treated with docetaxel and who have
not received abiraterone, enzalutamide or radium-223
(52). There are no prospective data to guide the optimal
sequencing of cabazitaxel, but given its heavy cost and
considerable toxicity its place in the local setting is very
limited.  As mentioned previously, cabazitaxel is effective
in patients with resistance to docetaxel and, therefore
patients who progress rapidly or have a poor response
to androgen deprivation may benefit from this drug than
from a novel anti-androgen. We would recommend
considering cabazitaxel in CRPC patients with good
performance status who progress during or within three
months of docetaxel and who have also had a poor
response to androgen deprivation. If funding is not
available for either cabazitaxel or a novel anti-androgen,
mitoxantrone would be an acceptable option in patients
fit enough to receive second-line chemotherapy.
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With use of docetaxel in hormone-sensitive prostate
cancer, its place in CRPC raises new questions.
However, 14-28% of patients who received upfront
docetaxel in clinical trials were also treated with
docetaxel in the castration-resistant setting (26-28).
Cabazitaxel was used less frequently in the GETUG-
AFU-15 and STAMPEDE trials, but nearly 24% of
patients in the docetaxel arm went on to receive
cabazitaxel in the CHAARTED trial (26-28). Rechallenge
with docetaxel or cabazitaxel are reasonable options in
CRPC patients who have received upfront docetaxel.
Cost-effectiveness needs to be factored in this situation,
and we would recommend docetaxel rechallenge as the
preferred treatment in the Sri Lankan setting.

Key recommendations and practice points in castration-
resistant prostate cancer are listed in Box 2.

Future prospects
Hormone sensitive prostate cancer

The emerging concept of oligometastatic disease in
oncology, where metastatic tumours with limited
deposits may have a prognostically better outlook than
those with widespread secondaries, is increasingly
gaining currency (60). Oligometastatic tumours may
have the potential for prolonged survival or even cure
with intensive therapy. In prostate cancer, treatment of
oligometastatic disease with stereotactic body radiation
therapy, where high doses of radiotherapy are delivered
to tumour deposits with tight margins, has demonstrated
impressive results in some retrospective studies (61).
More evidence from randomized clinical trials are needed
before this paradigm could find acceptance in the clinical
setting.

Box 2

Key recommendations and practice points in castration-resistant prostate cancer

1. Abiraterone and enzalutamide are equivalent options in asymptomatic or minimally symptomatic patients
with good performance status, in whom docetaxel is not indicated**.

2. Initiation of bicalutamide and subsequent withdrawal at disease progression are reasonable options in
asymptomatic or minimally symptomatic patients with biochemical disease progression.

3. Docetaxel is the treatment of choice in symptomatic patients fit to receive chemotherapy.

4. Abiraterone and enzalutamide are equivalent options in patients progressing after treatment with
docetaxel*.

5. In patients offered abiraterone, strongly consider offering a dose of 250mg with food as opposed to
1000mg on an empty stomach.

6. Cabazitaxel is recommended in patients progressing during or within three months of docetaxel and
who have also had a short duration of response to androgen deprivation**.

7. Radium-223 is recommended in good performance status patients progressing after docetaxel with
no visceral deposits and symptomatic bone disease**.

8. Mitoxantrone could be offered to suitable patients with symptomatic disease progression after docetaxel
(and a novel anti-androgen if funding is available).

9. Zoledronic acid should be restricted to patients with predominantly bone metastases and symptomatic
disease progression after treatment with docetaxel (and a novel anti-androgen if funding is available).

10. Low-dose steroids and low dose diethylstilbestrol with aspirin are options in patients with poor
performance status.

* Subject to funding availability.
** Unlikely to be cost-effective in the Sri Lankan setting.
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Castration resistant prostate cancer

There are no prospective data to guide optimal
sequencing of therapeutic options in CRPC and
randomized clinical trials are needed to address this
unmet clinical need. In addition there are no pros-
pectively validated predictive biomarkers to guide
treatment choices in a disease where several alternatives
with clinical equipoise exist. Androgen receptor variant
7 (ARv7) expression in circulating-tumour cells has
shown considerable promise in predicting a poor
response with anti-androgens, however it needs further
validation (50).

A recent phase II trial demonstrated benefit with use of
the poly(adenosine diphosphate [ADP]-ribose)
polymerase (PARP) inhibitor olaparib in tumours with
defects in DNA repair genes such as BRCA2 (56).
Mutations in these genes are also predictive of benefit
with platinum agents in other tumours, and if replicated
in CRPC it would prove to be a more cost-effective
than olaparib (57). Another agent that has shown efficacy
in single arm studies is metformin, whose anti-neoplastic
action is not fully characterized but believed to be related to
its ability to inhibit the PI3K-AKT-mTOR pathway (58).

With the success of Sipuleucel-T in CRPC, interest is
also focussed on many immunotherapeutic strategies,
but predictive biomarkers are needed prior to clinical
application (44,45).

Conclusion
Recent advances have revolutionized the management
of prostate cancer both in its hormone-sensitive and
refractory phases. Individual clinical trials have been
elegant in design, successfully establishing the benefit
of individual agents. However, there is a dearth of
evidence to guide selection and sequencing of these
options. Despite impressive results in clinical trials,
metastatic prostate cancer remains incurable and it is
imperative that the potential for prolongation of survival
offered by any therapeutic modality be balanced against
its adverse effects on quality of life.
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