
NEW ISSUES AND CHALLENGES 
IN MCRPC 

For more than ten years, since the publication of
two large clinical trials1-3, Docetaxel, given intra-
venously every three weeks together with pred-
nisone 10 mg orally, represented the only effective
therapy for mCRPC (metastatic Castration Resist-
ant Prostate Cancer) and such schedule is still con-
sidered the standard of care. 

Nevertheless, over the last decade 5 new agents
have demonstrated to prolong survival in patients
with mCRPC: 1. The Cabazitaxel, a new genera-

tion chemotherapy belonging to the taxane fami-
ly,4; 2. the Sipuleucel-T, an anticancer vaccine5; 3.
The Abiraterone Acetate, AA, an inhibitor of the
androgens synthesis6,7; 4. The Enzalutamide, a sec-
ond-generation-antiandrogen8; 5. The Radium
223, an alpha-emitting radionuclide, targeting can-
cer cells9. 

The introduction of such therapeutic options in-
to the routine clinical practice has significantly im-
proved patients prognosis but has notably
complicated the management of the disease. There
are not prospective data about the best sequential
strategy neither head-to-head comparative ran-
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ABSTRACT – Docetaxel is considered the standard of care in first line for metastatic Castration
Resistant Prostate Cancer however over the last decade 5 new agents have demonstrated to pro-
long survival in the same setting (Cabazitaxel, Sipuleucel-T, Abiraterone Acetate, Enzalutamide, Ra-
dium 223), the introduction of such therapeutic options into the routine clinical practice has
significantly improved patients prognosis and has totally changed the management of the disease.
Currently there are not prospective data about the best sequential strategy hence the oncologist
has to choose on the basis of patients characteristics and his own experience with the drug; fur-
thermore the patients, we routinely see in our clinics, significantly differ from the clinical trials pop-
ulation that is typically compliant and in good clinical condition. In this context the ‘real life’
studies, which offer a realistic scenario of our daily practice, have become more and more valuable,
we tried to summarize the data emerged from these studies, available only for some of the above
mentioned new agents, to identify a potential, ‘ideal’ sequence of treatment for patients with
mCRPC. There are not enough evidences to define an exact sequence but this paper highlight sev-
eral aspects which may help the clinician to decide the best therapeutic approach.
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in the synthesis of the steroids while the Enzalu-
tamide binds with very high affinity to the ARs
and keeps its activity even in patients with
prostate cancer resistant to bicalutamide, with
ARs mutated or overexpressed21. 

ABIRATERONE

At AA has demonstrated to prolong survival in pa-
tients with mCRPC in second line, in subjects al-
ready trated with Docetaxel6, then the efficacy has
been confirmed in the pre-Docetaxel setting7. In
both trials the experimental arm was associated
with improved OS, Overall Survival, and PFS,
Progression Free Survival, compared to the place-
bo group. 

Given the different population it is not surpris-
ing that the outcome parameters significantly vary
between the two studies: mOS (median OS) 15.8
vs. 11.2 months and mPFS (median PFS) 5.6
months in the former; mOS 35.3 vs. 30.1 months
and mPFS 16.5 months in the latter.

On note in the post-Docetaxel setting a PSA,
Prostate Specific Antigen, decrease ≥ 50% was
observed in the 38% of the patients compared to
the 62% in the post-Docetaxel population, such
finding suggests that the AA may be more active
before Docetaxel rather than after chemotherapy;
however it must be highlighted that the two trial
populations were notably different as patients en-
rolled in the pre-Docetaxel trial were asympto-
matic or oligosymptomatic, had no visceral
metastases and presented low-volume disease13.

Recently many groups have published their ex-
perience with AA in the post-Docetaxel setting, all
these ‘real life’ studies confirm the value of the
drug, both in terms of activity and safety. 

In the Italian paper by Caffo et al22, 255 pa-
tients treated with AA after Docetaxel were in-
cluded, the authors reported a favorable
tolerability profile (most common adverse events:
anemia, fatigue, bone pain) and outcome parame-
ters even superior to the pivotal study: mOS 17
months, mPFS 7 months.

In the ‘real world’ European study published
by Dearden et al23, involving 553 patients treated
in France and Netherlands, the reported outcome
has been approximately the same: mOS 18.2
months, mPFS 12.7 months, no new concerns
have been raised about safety.

In another Italian work24, presented at the EC-
CO (European Cancer COnference) 2015, the ef-
ficacy data have met the expectations once again,
in that retrospective analysis, including 189 pa-
tients, mOS resulted 26 months and mPFS 10
months, an interesting aspect was the correlation

domized studies hence the oncologist has to
choose on the basis of patients characteristics such
as comorbidities, general condition, age, tolerabil-
ity profile for prior treatments and his own experi-
ence with the drug. 

Furthermore the patients, we routinely see in
our clinics, significantly differ from the clinical
trials population that is typically compliant,
healthy, in good clinical condition.

For these reasons the ‘real life’ or ‘real world’
studies acquire every day more credibility and
value; such studies, despite the limit of their retro-
spective nature, offer a more realistic scenario of
the routine clinical practice. 

‘Real life’ data are currently available only for
some of the above mentioned therapeutic agents,
our paper aims to review these findings and to
identify a potential, ‘ideal’ sequence of treatment
for patients with mCRPC. 

‘HYPERCASTRATION’

For a long time the tumoral growth in the CRPC
has been thought to be an androgen-independent
process however the last data have clearly demon-
strated that the Androgen-Receptors, ARs, main-
tain a key role in the biology of prostate cancer
also when ‘castration resistance’ occurs. Many
works recognize the re-activation of the andro-
gen-receptor axis as an essential driver of the pro-
gression to the hormone refractory disease10; this
hypothesis explains the high intratumoral levels
of testosterone observed in mCRPC, that are sim-
ilar, if not superior, to the ones detected in the nor-
mal prostate tissue11,12.

The resistance to the ADT, Androgen Depriva-
tion Therapy, is due to an up-regulation of the ARs
which happens after a variable time of castration,
such up-regulation may be mediated by different
mechanisms:

Stronger affinity for the dihydrotestosterone
(DHT) through gene amplification13,14.

Mutations leading to ARs activation through lig-
ands other than androgens, such as adrenal steroids
or even antiandrogens like bicalutamide15-18.

Mutations leading to constitutive activation of
the ARs19,20.

The most important effect of the recent find-
ings about the ARs role in the mCRPC has been
the development of the so-called ‘new antiandro-
gens’, AA and Enzalutamide, both currently used
in the post ADT setting.

AA and Enzalutamide are defined ‘hypercas-
tration agents’ because they block the androgen-
receptor axis also in the CRPC; the AA inhibits
the CYP17 (Cytochrome P17) which is involved



between the outcome and the prior hormone ther-
apy: more favorable OS and PFS were observed in
subjects who received hormone treatment for at
least 12 months before Docetaxel. 

The ‘real life’ studies have confirmed the ac-
tivity of the AA in the treatment of mCRPC pro-
gressing during or after Docetaxel and they have
also reassured the clinicians about the potential
side effects not only of the drug itself but also of
the prednisone, which needs to be given together
with AA to prevent the ‘abiraterone-induced min-
eralocorticoid excess’ (5 mg orally twice a day). A
good tolerability profile has been observed in the
general population25,26 as well as in a cohort with
cardiovascular risk factors27. Hepatic and cardiac
functions must be closely monitored but there are
no patients categories that should be precluded a
priori from receiving AA. 

Finally, the results of the ‘early access protocol
trial’ have been recently reported on Lancet; this
protocol recruited 2314 patients receiving AA af-
ter chemotherapy in 23 countries; the primary
endpoint of the study was to verify the safety in a
large patients sample in order to accelerate the
procedures for the approval by the different drug
control agencies. The goal has been fully met, no
unexpected toxicities occurred: the 25% of the pa-
tients had a grade 3-4 toxicity, mainly liver func-
tion alterations (8%); hypertension (4%);
cardiovascular abnormalities (2%). The mPFS
was a secondary endpoint, mPFS resulted 8.5
months, according to PSA criteria, and 12.7
months, considering clinical progression28. 

While we already have strong ‘real life’ data
about the AA in the post-Docetaxel setting, deriv-
ing from analyses in large cohorts, we still have
few literature in regards to the pre-Docetaxel use;
2 retrospective studies, in very small populations,
have raised the doubt of a potential decrease of the
activity of Docetaxel when given after AA, sug-
gesting a cross-resistance among the two drugs. 

The work by Menzynski et al29 involved 35 pa-
tients and reported a mOS of 12.5 months and a
PSA decrease ≥ 50% only in the 26% of the en-
rolled subjects; Aggarwal et al30 in a retrospective
analysis on 14 patients highlighted a mPFS of 4.2
months, these data are considerably inferior to the
ones observed in first line for Docetaxel1.

ENZALUTAMIDE

As happened for the AA also for the Enzalutamide
the efficacy has been proved at first in the post-
Docetaxel setting and then in the pre-Docetaxel
one. In the chemo-naïve patients, who received
Enzalutamide or placebo in the AFFIRM trial8,

the drug demonstrated to improve survival (mOS
18.4 vs. 13.6 months, p < 0.001) and PFS (mPFS
8.3 vs. 3 months, p < 0.001); more recently, thanks
to the results of the PREVAIL trial31, the activity
has been confirmed in the post-Docetaxel setting:
after 12 months of follow up PFS 65% vs. 14%,
survival 72% vs. 63%, with a death-risk reduction
of the 29% (compared to placebo).

The most important ‘real world’ study about
Enzalutamide is a retrospective American study
which recruited 310 patients, the population was
not homogeneous; of the total 310 subjects, 36
(12%) were naïve for Docetaxel and AA; 79
(25%) had already received AA; 30 (10%) had al-
ready received Docetaxel and 165 (53%) had al-
ready received both Docetaxel and AA32.

The median treatment duration resulted under-
standably different among the four groups, in par-
ticular, in the group receiving Enzalutamide in
first line (naïve for both Docetaxel and AA) it was
9.1 months and in the group already treated with
both Docetaxel and AA 3.9 months; in the middle
there were the population exposed only to Doc-
etaxel, 5.4 months, and the one exposed only to
AA, 4.7 months.

In that work the mOS has been reached only
for the cohort with the poorest prognosis (receiv-
ing Enzalutamide after Docetaxel and AA, hence
in third line) and was 12.2 months; the tolerability
profile has been confirmed very favorable without
new safety issues. 

The Enzalutamide appears less active when
administered following treatment with AA, this
finding is congruent with the data reported in sev-
eral retrospective studies, involving patients who
were given Enzalutamide after AA33-37. 

However such effect is observed not only for
the Enzalutamide after AA but also for the AA in
the reverse sequence, though the available date re-
gard very small patients sample38-40. Furthermore
the low Response Rate, RR, to Enzalutamide in
the subjects who failed to respond to AA, allows
to speculate that some subsets of patients have a
primary resistance to both the agents32.

CABAZITAXEL

The Cabazitaxel is a chemotherapeutic agent be-
longing to the Taxane family, in the TROPIC trial it
was administered every three weeks intravenously
at the dose of 25 mg/m2 together with prednisone
10 mg/die orally and compared to Mitoxantrone4.
755 patients already treated with Docetaxel were
enrolled: the experimental arm was significantly
superior to the control arm for mPFS (2.8 vs. 1.4
months) and mOS (15.1 vs. 12.7 months). The most
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common side effects were neutropenia, 82%,
febrile neutropenia, 8%, and diarrhea, 6%.

The data of the Italian ‘early access program’,
which involved 218 patients, who were given
Cabazitaxel from January 2011 to December
2012, have been recently published41; this was
mainly a safety study: the neutropenia has been
confirmed as the most frequent adverse event but
with a significantly lower incidence compared to
the pivotal trial (34% vs 82%), though such gap is
probably due, as suggested by the authors them-
selves, to a larger use of the G-CSFs (Granulocyte
Colony Stimulating Factors), as consequence of
the concerning results of the TROPIC. 

Further positive data about the tolerability of
the Cabazitaxel in a European cohort have been
reported also by Heidenreich et al42,43. 

PURSUING THE OPTIMAL SEQUENCING 

In a short time the scenario of the prostate cancer
care has dramatically changed due to the avail-
ability of a number of options that anyone could
have imagined a few years ago; we are still learn-
ing how to use such treatments and further ele-
ments emerge continuously. 

On the one hand we are every day more famil-
iar with the new hormone therapies, AA and En-
zalutamide, thanks to their manageability, the
favorable toxicity profile and all the reassuring
‘real life’ reports recently published; on the other
hand the Cabazitaxel, after some initial concern
about the high risk of mielotoxicity, is gaining
popularity because the ‘real world’ analyses have
demonstrated that the side effects can be well con-
trolled by using the adequate supportive therapy
(prophylactic G-CSFs). 

In Italy we have no experience with the Sip-
uleucel-T5, which has never been approved in Eu-
rope; the radio-metabolic therapy is still not
prescribed in routine clinical practice but its use
may increase significantly in the light of the re-
sults of the ALSYMPCA trial9. 

A standard treatment sequencing for mCRPC
currently does not exist and the clinician has to
choose the therapeutic strategy according to the
patients characteristics and the results achieved
with the prior lines of treatment. Docetaxel re-
mains the standard of care in first line though the
AA represents a valid option in case of PSA DT
(PSA Doubling Time) ≥ 6 months, ‘frail’ patient,
long duration of the hormone-sensitive phase,
lack of visceral metastases, low-volume disease.

There are a lot of open questions about the
third line and the chances of responding to Enza-
lutamide after AA and viceversa; the CARD trial

is trying to address these doubts by comparing
Cabazitaxel with AA/Enzalutamide in the patients
who received the one or the other following pro-
gression during or after Docetaxel (ClinicalTri-
als.gov identifier: NCT02485691).

CONCLUSIONS

There are not enough evidences to define a clear
and universally-accepted sequence for mCRPC
and the scenario could be complicated further by
anticipating Docetaxel in the newly diagnosed
metastatic patients (hormone therapy naïve) as
successfully suggested in several clinical tri-
als44,45. 

All the treatments that have demonstrated to
improve the survival in the post-ADT setting have
to be considered as options. 

More clinical studies are required to find the
best strategy by comparing the alternative se-
quences and further translational research is need-
ed to define biomarkers which may help to
recognize the different patients subgroups. 
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