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Introduction

Prostate cancer is recognised as one of the most
frequent cancers in men globally and one of the most
frequent causes of cancer death [1-5]. Prostate cancer
is a hormone-dependent tumour. As a consequence,
castration is a major aim of treatment (surgical or phar-
macological/medical) — maintaining the testosterone
serum level lower than 50 ng/dl (< 1.7 nmol/l), which is
recognised as the castration threshold. Medical castra-
tion can be achieved by use of agonists or antagonists
of gonadoliberins (LHRH, luteinising hormone releas-
ing hormone) [1, 4-8]. Such a strategy enables disease
control in the majority of patients (> 90%) with ad-
vanced prostate cancer. However, most men suffering
from the disease develop castration-resistant prostate
cancer (CRPC), with a median time to occurrence of
18-24 months [6].

The combined treatment with docetaxel and phar-
macological castration is a standard of care in primarily

Prostate cancer is one of the most common malignancies among men worldwide. According to ESMO recom-
mendations, systemic treatment of castrate-resistant prostate cancer (CRPC) patients includes hormonal treatment,
radionuclides, and immunotherapy, and the choice of appropriate method depends, among others, on clinical
symptoms of disease and possible presence of distant metastases. Polish recommendations regarding systemic
treatment of CRPC are different, mainly due to distinct reimbursement conditions for individual drugs. The purpose
of the two subsequent publications is to present the options of systemic treatment for CRPC patients within the
Polish National Health Fund drug program. The first of the articles presents second-line treatment.
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metastatic prostate cancer patients. Docetaxel has been
used in this indication for several years, i.e. from time
when the data of the TAX327 phase III prospective
randomised clinical trial was published. In this trial
docetaxel was proved to decrease the relative risk of
death by 21% when compared to mitoxantron [1, 5]. In
patients with disease progression after chemotherapy
based on docetaxel several options of treatment are
available. These are: second-line chemotherapy based
on taxoids (cabazitaxel or docetaxel re-challenge),
novel hormonotherapy (abiraterone acetate and/or
enzalutamide), and immunotherapy [the autologous
vaccine derived from dendritic cells modified ex vivo
(Sipuleucel-T)] [1, 4, 5, 7].

Enzalutamide is available in Poland, and, according
to the announcement of the Polish Ministry of Health
from October 25" 2017 referring to the list of reim-
bursed drugs, food products, and means of special use
and medical products (Dz. Urz. Min. Zdr. 2017.105,
zal. B.56) [8], it is recognised as therapeutic option in
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a reimbursement procedure called the Therapeutic
Program financed by the NFZ (Polish National Health
Fund) since November 2017.

The aim of the publication is to describe options for
the second-line of systemic treatment in men suffering
from castration-resistant prostate cancer, who failed to
benefit from docetaxel-based chemotherapy.

Second-line systemic treatment

The strategy of second-line treatment in CRPC
patients depends primarily on the choice of agents
used previously. In men treated with docetaxel as their
first line, another cytotoxic agent of taxanes — cabo-
zantinib may be active as a therapy of the second-line.
In the prospective randomised phase III clinical trial
TROPIC the overall survival advantage has been proven
with cabozantinib when compared with mitoxantrone
(15 months vs. 13 months; 30% reduction of relative
risk of death), with neutropaenia as the most frequent
adverse event that significantly affected the use of the
treatment — especially in patients previously treated
with chemotherapy [1, 9].

Abiraterone acetate is a selective inhibitor of
cytochrome P450 c17 (CYP17), an enzyme that is
crucial for synthesis of androgens in testes, adrenal
glands, and tumour cells of prostate cancer. First the
efficacy of abiraterone acetate was assessed in patients
with castration-resistant prostate cancer who failed
to benefit from chemotherapy. There were 1195 men
with CRPC (biochemical and/or radiographic progres-
sion despite treatment with docetaxel) enrolled to the
COU-AA-301 trial. Patients were randomly assigned in
a2:1ratio to receive either abiraterone with prednisone
(1000 mg per day and 10 mg per day, respectively) or
placebo and prednisone. The findings in the abiraterone
were arm as follow:

— reduction of relative risk of death by 26% [hazard
ratio (HR) 0.74; 95% confidence interval (CI):
0.64-0.86] and improved median OS from 11.2 moth
to 15.8 month;

— reduction of relative risk of biochemical progression
by 42% (p < 0.001) and radiographic progression by
33% (p < 0.001);

— increase of radiographic response rate (14% vs. 3%,
respectively) and biochemical response rate (29%
vs. 6%, respectively);

— improved quality of life in terms of improvement of
QoL parameters when compared to baseline, and
delay in deterioration of QoL in time [4].
According to the Summary of Product Characte-

ristics, abiraterone acetate with prednisone or pred-

nisolone is indicated in the treatment of metastatic
castration-resistant prostate cancer adult patients with

progression of the disease despite previous treatment

with chemotherapy based on docetaxel [10]. The same

indication is defined in the NFZ therapeutic program

[11, 12]. The drug is administered in a standard daily

dose of 1000 mg (four tablets per 250 mg taken once

a day).

Enzalutamide is a strong irreversible inhibitor of
androgen receptor with no agonistic activity. The drug
completely halts cell proliferation and induces apoptosis
of prostate cancer tumour cells, stops translocation of
androgen receptor to cell nuclei to formate transcription
complexes responsible for expression of certain genes,
and it inhibits binding of the receptor to DNA strains
[1,5, 11]. The efficacy and safety of enzalutamide were
assessed in the phase III clinical trial AFFIRM, which
enrolled almost 1200 patients with castration-resistant
prostate cancer previously treated with at least one
chemotherapy regimen. Patients were randomly as-
signed (in 2:1 ratio) to receive either enzalutamide or
matching placebo in a blinded manner [5]. Enzalutamide
was administered orally in a daily dose of 160 mg. The
drug was administered with gonadotropin-releasing
hormone (GnRH). The concomitant use of prednisone
was allowed but not required. The study demonstrated
statistically significant improvement of median overall
survival [from 13.6 months (95% CI: 11.3-15.8 months)
to 18.4 months (95% CI: 17.3 months—not reached),
which reflected a 37% reduction of relative risk of death
(HR 0.63; 95% CI: 0.53-0.75). For this reason, the study
was unblended and patients randomised to the control
arm and receiving placebo were offered treatment with
enzalutamide. The statistically significant advantage of
enzalutamide over placebo in treatment of patients with
CRPC has also been proven in terms of all predefined
secondary end-points:

— improvement of median progression-free survival in
the investigators’ assessment according to RECIST
(Response Evaluation Criteria In Solid Tumours)
criteria from 2.9 months to 8.3 months (HR 0.404,
95% CI: 0.350-0.466; p < 0.0001);

— improved biochemical (PSA) response — 54%
vs. 2%;

— improved response in soft tissues — 29% vs. 4%;

— improved parameters of quality of life — 43%
vs. 18%;

— reduction of relative risk of biochemical progression
by 75%, radiographic progression by 60%, relative
risk of skeletal events by 31%;

— incidence of grade > 3 adverse events according to
CTCAE (Common Terminology Criteria for Ad-
verse Events) — 45.3% vs. 53.1%.

According to the Summary of Medical Product Char-
acteristics and the letter of the therapeutic program,
enzalutamide is indicated in the treatment of adult men
with metastatic castration-resistant prostate cancer in
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whom progression of the disease occurred during or
after chemotherapy with docetaxel [11-13].

The recommended dose of enzalutamide is 160 mg
(four capsules each per 40 mg) taken once daily. In pa-
tients who did not undergo orchiectomy the treatment
maintaining castration status should be continued.

Therapeutic program castration-resistant prostate
cancer enables use of radium dichloride Ra-223 (al-
pharadin) in this population of patients as well. In the
prospective multicentre randomised phase III clinical
trial ALSYMPCA [14] radionuclide was compared
to placebo in CRPC patients with metastatic spread
limited to the skeleton, and it showed a statistically
significant improvement of overall survival (median OS
14.9 months vs. 11.3 months; HR: 0.70; 95% CI: 0.58—
—0.83; p < 0.001) and documented the advantage in terms
of all secondary end-points (i.e. increases time to first
skeletal related event (SRE) and time to biochemical
(PSA) progression in a statistically significant manner.

Treatment with Ra-223 involves delivery of activity
of 55 kBq per kilogram of body mass every four weeks
for a total of six times. There are no data regarding the
safety of treatment longer than six cycles.

The therapeutic program provides the possibility to
use Ra-223 in second-line treatment of CRPC (beyond
the chemotherapy with docetaxel) if metastatic spread
limited to bones is documented (with exclusion of lymph
nodes smaller than 2 cm in the pelvis, which are not
a contraindication for introduction of the procedure).

The problem referred to use of the radiopharma-
ceutical in the aforementioned therapeutic program is
the formal complexity, than secondary law and logistic
issues as well. From the perspective of the procedure
medical oncologist is its performer and contractor being
responsible for enrolment, conduction, safety, and re-
porting via SMPT (System Monitorowania Programéw
Terapeutycznych; System for Monitoring of Therapeutic
Programs) a course of treatment. Moreover, radionu-
clide may be administered by trained and qualified staff
only in the adequately equipped workplace of nuclear
medicine departments under supervision of specialist
in nuclear medicine.

Inclusion/exclusion criteria of the therapeutic
program for treatment with abiraterone acetate, en-
zalutamide, and alpharadin in patients who failed to
benefit from docetaxel-based chemotherapy as well as
tests required at baseline and during a treatment are
presented in Table 1.

It should be emphasised that in the case of pa-
tients receiving chemotherapy as their second-line

of systemic treatment for CRPC there is a risk of
neuroendocrine undifferentiation/transformation.
This phenomenon is observed more frequently in
the era of new generation hormonal agents. It should
be suspected if new metastatic lesions in visceral
organs develop, there is a change of skeletal lesion
type from osteosclerotic to osteolytic, no change or
minor increase in PSA level is observed with signs
and/or symptoms of clear radiographic and/or clinical
progression of the disease, or an increase of carci-
noembryonic antigen (CEA) level [4]. In such cases
platinum-based chemotherapy should be considered
(i.e. docetaxel + carboplatin).

Conclusions

The introduction of new agents into the system of
reimbursement in Poland has significantly broadened
the spectrum of therapeutic options for the treatment
of patients with castration-resistant prostate cancer
after failure of chemotherapy based on docetaxel.
However, for example, cabazitaxel — a cytostatic agent
that in the prospective multicentre randomised chase
IIT clinical trial TROPIC [15] proved its superiority
over mitoxantrone in terms of improved patients’
overall survival [15.1 months (95% CI: 14.1-16.3)]
vs. 12.7 months (95% CI: 11.6-13.7), respectively;
HR 0.70 (95% CI: 0.59-0.83, p < 0.0001) and pro-
gression-free survival [2.8 months (95% CI: 2.4-3.0)
vs. 1.4 months (95% CI: 1.4-1.7), respectively; HR
0.74 (95% CI: 0.64-0.86, p < 0.0001)] is still unavail-
able in Poland.

The possibility of using only one out of three drugs
is the major restriction of the therapeutic program in
force. Castration-resistant prostate cancer is beginning
to create a serious clinical problem because of the in-
creasing number of patients at this stage of evolution
of the disease. More efficient treatment significantly
improves the survival of men with CRPC. A substantial
proportion of patients are still in very good or good
performance status after failure of the first and the
second line of systemic treatment, which enables the
subsequent causal therapy. Agents registered for treat-
ment of CRPC are administered in a sequential manner
due to their diverse mechanism of action, but the optimal
sequence is still under investigation. For these reasons
the therapeutic program does not keep up with Leeds
of clinical practice and makes the systemic treatment of
CRPC in Poland suboptimal.
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