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Abstract

Objective This study aimed to reveal the efficacy and safety profiles of 4-weekly cabazitaxel in patients with castration-
resistant prostate cancer (CRPC).

Methods The study included 62 Japanese patients who were treated for CRPC with >2 courses of cabazitaxel between 2014
and 2017. The oncological outcomes and adverse events were compared between 16 (25.8%) and 46 (74.2%) men who were
treated with standard 3-weekly and alternative 4-weekly regimens, respectively.

Results The prostate-specific antigen (PSA) response was comparable between the 3-weekly and 4-weekly regimens (median
[interquartile range]: —9.9% [—64.5 to 13.0%] and —30.7% [—52.8 to 10.9%], P=0.89), respectively. For patients on the
4-weekly regimen, the risks of progression (hazard ratio [HR], 95% confidence interval [CI] 1.27, 0.71-2.43, P=0.44),
treatment failure (HR, 95% CI 0.84, 0.48-1.55, P=0.57) and any-cause mortality (HR, 95% CI 1.09, 0.58-2.17, P=0.79)
were comparable to those for patients on the 3-weekly regimen. The incidences of severe adverse events were also similar
between the 3-weekly and 4-weekly regimens.

Conclusions 3-weekly and 4-weekly regimens of cabazitaxel showed similar efficacy and safety profiles in a real-world
clinical setting. These data suggest that a 4-weekly regimen may be acceptable for selected patients.
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Introduction

Androgen-deprivation therapy, alone or in combination with
docetaxel or abiraterone, is standard first-line therapy for
recurrent or advanced prostate cancer [1-3]. However, most
cases eventually relapse and progress to castration-resistant
prostate cancer (CRPC) [1-3]. Drugs targeting the androgen

< Masaki Shiota
shiota@uro.med.kyushu-u.ac.jp

Department of Urology, Graduate School of Medical
Sciences, Kyushu University, 3-1-1 Maidashi, Higashi-ku,
Fukuoka 812-8582, Japan

Department of Urology, National Hospital Organization
Kyushu Cancer Center, Fukuoka, Japan

Division of Urology, Harasanshin Hospital, Fukuoka, Japan

Department of Urology, Oita Prefectural Hospital, Oita,
Japan

Department of Urology, National Hospital Organization
Kyushu Medical Center, Fukuoka, Japan

receptor axis (abiraterone, apalutamide, and enzalutamide),
chemotherapeutic agents (docetaxel and cabazitaxel), and a
radioisotope (radium-223) are now available for the treat-
ment of CRPC [4]. In the phase 3 TROPIC trial, the next-
generation taxane cabazitaxel showed beneficial effects on
survival and pain relief for patients with CRPC after doc-
etaxel chemotherapy [5, 6]. In addition, cabazitaxel showed
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anticancer effects comparable to docetaxel as first-line ther-
apy for CRPC in the phase 3 FIRSTANA trial [7].

Two recent studies reported that a reduction in cabazi-
taxel dose from 25 to 20 mg/m? did not change prognosis but
did decrease hematological toxicity; however, the prostate-
specific antigen (PSA) response was inferior at the lower
dose, suggesting that it may have had a weaker antitumor
effect [7, 8]. Although cabazitaxel is conventionally admin-
istered on a 3-weekly schedule based on the TROPIC trial
[5], a 4-weekly regimen is sometimes utilized, which not
only allows the patient a 1-week drug holiday but also may
improve the adverse event (AE) profile due to the prolonged
cycle. However, a 4-weekly regimen reduces the relative
dose intensity and may have detrimental effects on oncologi-
cal outcomes.

In this multi-institutional study, we investigated the effi-
cacy and safety of a standard 3-weekly and an alternative
4-weekly regimen of cabazitaxel in Japanese patients with
CRPC.

Materials and methods
Patients

We enrolled 62 patients with CRPC who were treated
with >2 courses of cabazitaxel between 2014 and 2017
in the following institutions: Kyushu University Hospital
(Fukuoka), National Hospital Organization Kyushu Cancer
Center (Fukuoka), Harasanshin Hospital (Fukuoka), Oita
Prefectural Hospital (Oita), National Hospital Organization
Kyushu Medical Center (Fukuoka), Kyushu Central Hospital
(Fukuoka), Kitakyushu Municipal Medical Center (Kitaky-
ushu), Japanese Red Cross Fukuoka Hospital (Fukuoka),
JCHO Kyushu Hospital (Kitakyushu), and Miyazaki Prefec-
tural Miyazaki Hospital (Miyazaki). The study was approved
by the institutional review board of each hospital. A waiver
for informed consent was granted by the institutional review
boards on the condition that the patient was provided an opt-
out right. The eligibility criteria included: (1) histopatho-
logically diagnosed carcinoma of the prostate, (2) confirmed
failure of primary androgen-deprivation therapy, and (3) age
>20 years. Patients who received a single administration of
cabazitaxel were excluded.

Treatment

Cabazitaxel was administered in 3-weekly (n=16) or
4-weekly (n=46) regimens of 20-25 mg/m? based on the
TROPIC [5] and PROSELICA [8] trials, and one patient was
treated with 15 mg/m? cabazitaxel. Prednisolone 5 mg was
administered twice daily concurrently with medical or surgi-
cal castration. The choice of 3- or 4-weekly administration
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was based on the physician’s judgement and/or the patient’s
preference. The cabazitaxel dose was modified according to
the severity of AEs, and treatment was discontinued accord-
ing to the patient’s wishes or physician’s judgement based
on disease progression and AEs.

Endpoints

Progressive disease was defined as an increase in serum PSA
of >2 ng/mL and a 50% increase over the nadir, and/or the
appearance of a new lesion or progression of one or more
known lesions classified according to the Response Evalua-
tion Criteria in Solid Tumors version 1.1 [9]. Radiographic
progression was defined as measurable disease or bone
scan progression. Treatment failure was defined as discon-
tinuation of cabazitaxel chemotherapy. AEs were assessed
according to the National Cancer Institute Common Termi-
nology Criteria for Adverse Events version 4.0. Clinically
significant pain was defined as pain derived from prostate
cancer requiring daily consumption of narcotic or non-nar-
cotic analgesics. Performance status was determined accord-
ing to the Eastern Cooperative Oncology Group criteria.

Statistical analysis

All statistical analyses were performed using JMP version 13
software (SAS Institute, Cary, NC, USA). Progression-free
survival (PFS), treatment failure-free survival (TFFS), and
overall survival (OS) were determined by the Kaplan—Meier
method, and the log-rank test was used to compare survival
time between groups. Univariate and multivariate analyses
were performed using the Cox proportional hazards regres-
sion model. All tests were two sided, and P <0.05 was con-
sidered significant.

Results
Patient characteristics

We enrolled a total of 62 Japanese patients with a median
age of 71 years (interquartile range [IQR], 67-76 years).
Patients received a median of five cycles of cabazitaxel
therapy (IQR 3-9) and had previously received a median
of eight cycles of docetaxel therapy (IQR, 5-12). Fifty-five
(88.7%) and 3 (4.8%) men were treated with abiraterone/
enzalutamide and radium-223, respectively, for CRPC.
Performance status was 0 in 38 (69.1%) patients, 1 in 11
(20.0%), and >2 in 6 (10.9%). The median pretreatment
serum PSA level was 81.1 ng/mL (IQR, 24.0-281.6 ng/
mL). Most patients had metastatic lesions in lymph nodes
(n=36,58.1%), bone (n=55, 88.7%), and viscera, includ-
ing liver and lung (n=18, 29.0%). The starting dose of
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cabazitaxel was <20 mg/m? and > 20 mg/m?in 21 (33.9%)
and 41 (66.1%) men, respectively (Table 1). In 56 (90.3%)
men, pegfilgrastim was administered for primary prophy-
laxis against febrile neutropenia. Of the 62 patients, 16

Table 1 Patient characteristics according to cabazitaxel treatment schedule

(25.8%) and 46 (74.2%) were treated with the 3-weekly
and 4-weekly regimens, respectively. The characteris-
tics of the two patient groups were comparable, except

Variables All (n=62) Treatment schedule of cabazitaxel P value
3 weekly (n=16) 4 weekly (n=46)

Median age, years (IQR) 71 (67-76) 70 (64-75) 72 (69-76) 0.52

Median PSA at diagnosis, ng/ml IQR) 48.3 (18.4-414.6) 41.7 (15.2-178.5) 59.7 (19.4-432.8) 0.40

NA 2 0 2
Biopsy Gleason score, 1 (%)

<7 11 (18.6%) 4 (25.0%) 7 (16.3%)

8 11 (18.6%) 4 (25.0%) 7 (16.3%)

<9 37 (62.7%) 8 (50.0%) 29 (67.4%) 0.48

NA 3 0 3
Prior local therapy, n (%)

Absence 43 (69.4%) 11 (68.8%) 32 (69.6%)

Presence 19 (30.6%) 5(31.3%) 14 (30.4%) 0.95
Time to CRPC, years (IQR) 1.4 (0.8-2.5) 1.9 (0.8-4.8) 1.2 (0.6-2.4) 0.18

NA 6 0 6
Cycle number of docetaxel (IQR) 8 (5-12) 7 (6-15) 8 (5-12) 0.90
Prior treatment for CRPC, n (%)

Abiraterone/enzalutamide 55 (88.7%) 12 (75.0%) 43 (93.5%) 0.060

Radium-223 3(4.8%) 0 (0.0%) 3(6.5%) 0.17
ECOG PS at pretreatment, n (%)

0 38 (69.1%) 10 (62.5%) 28 (71.8%)

1 11 (20.0%) 3 (18.8%) 8 (20.5%)

>2 6 (10.9%) 3 (18.8%) 3(7.7%) 0.52

NA 7 0 7
Pain at pre-treatment, n (%)

Absence 34 (54.8%) 9 (56.3%) 25 (54.3%)

Presence 28 (45.2%) 7 (43.8%) 21 (45.7%) 0.90
Median PSA at pre-treatment, ng/ml (IQR) 81.1 (24.0-281.6) 48.9 (9.9-426.1) 90.8 (29.6-219.7) 0.55
Metastatic sites, n (%)

Lymph node 36 (58.1%) 7 (43.8%) 29 (63.0%) 0.18

Bone 55 (88.7%) 14 (87.5%) 41 (89.1%) 0.86

Visceral 18 (29.0%) 3 (18.8%) 15 (32.6%) 0.28
Cycle number of cabazitaxel (IQR) 539 6 (3-11) 5@3-9) 0.67
Cabazitaxel starting dose

<20 mg/m? 21 (33.9%) 2 (12.5%) 19 (41.3%)

>20 mg/m’ 41 (66.1%) 14 (87.5%) 27 (58.7%) 0.026*
Use of pegfilgrastim

Absence 6 (9.7%) 2 (12.5%) 4 (8.7%)

Presence 56 (90.3%) 14 (87.5%) 42 (91.3%) 0.67

*Statistically significant

CRPC castration-resistant prostate cancer, ECOG-PS Eastern Cooperative Oncology Group-Performance Status, /QR interquartile range, NA not

available, PSA prostate-specific antigen
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that significantly more patients on the 4-weekly regimen
received a reduced starting dose (Table 1).

Oncological outcomes of patients treated with 3-
or 4-weekly cabazitaxel regimens

PSA response data were available for 54 men. A decrease
in PSA was observed in 38 patients (70.4%), of whom 27
(50.0%) and 16 (29.6%) achieved >30% and >50% PSA
decline from baseline, respectively. During the observation
period (median 7.6 months; IQR 5.7-13.8 months), dis-
ease progression, treatment failure, and all-cause mortality
were observed in 56 (90.3%), 54 (87.1%), and 42 patients
(67.7%), respectively. Among the entire patient cohort, 44
(71.0%), 8 (12.9%), and 2 (3.2%) patients experienced treat-
ment failure due to disease progression, AEs, and patient
request, respectively, and cabazitaxel treatment was com-
pleted in the remaining 8 patients (10.8%). Among the 16
patients on the 3-weekly regimen, 12 (75.0%), 3 (18.8%),
and 1 (6.3%) discontinued cabazitaxel chemotherapy due
to disease progression, AEs, and patient request, respec-
tively. For the 46 patients on the 4-weekly regimen, the
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Fig.1 Anticancer effects of 3-weekly and 4-weekly cabazitaxel
chemotherapy. a Waterfall plot of the maximum decline in PSA
from baseline for the 16 and 46 CRPC patients on the 3-weekly and
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corresponding numbers were 32 (69.6%), 5 (10.9%), and
1 (2.2%), respectively. The median PFS, TFES, and OS for
the 62 patients were 4.3 months (95% CI 2.8-5.5 months),
4.3 months (95% CI 3.0-6.0 months), and 9.3 months (95%
CI 7.5-13.7 months), respectively.

Next, we compared the response to treatment and prog-
noses of patients on 3- and 4-weekly regimens. The PSA
response was comparable between the two groups, with
median reductions of —9.9% (IQR —64.5 to 13.0%) for the
3-weekly regimen and —30.7% (IQR —52.8 to 10.9%) for the
4-weekly regimen (P =0.89, Fig. 1a). The risks of progres-
sion (hazard ratio [HR], 95% confidence interval [CI] 1.27,
0.71-2.43, P=0.44), treatment failure (HR, 95% CI 0.84,
0.48-1.55, P=0.57), and any-cause mortality (HR, 95%
CI 1.09, 0.58-2.17, P=0.79) for patients on the 4-weekly
regimen were comparable to those on the 3-weekly regimen.
After adjustment for the lower starting cabazitaxel dose of
patients on the 4-weekly regimen, the risks of progression
(HR, 95% CI 1.10, 0.59-2.17, P=0.77), treatment failure
(HR, 95% CI 0.76, 0.41-1.45, P=0.39), and any-cause
mortality (HR, 95% CI 1.01, 0.49-2.13, P=0.98) remained
comparable to those of patients on the 3-weekly regimen.
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4-weekly treatment regimens, respectively. b—d Kaplan-Meier sur-
vival curves of PFS (b), TFES (c), and OS (d) in CRPC patients strat-
ified by treatment regimen
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Consistent with this finding, Kaplan—-Meier curves showed
that PFS (Fig. 1b), TFFS (Fig. 1c) and OS (Fig. 1d) were
comparable for the two groups.

Safety profiles of patients treated with 3-
and 4-weekly cabazitaxel regimens

Grade > 3 neutropenia and febrile neutropenia were observed
in 47 (75.8%) and 19 (30.6%) patients, respectively. In addi-
tion to the hematological AEs, severe non-hematological
AEs were observed in 12 (19.4%) men, with a similar inci-
dence in patients on the 3- and 4-weekly regimens (Table 2).

Discussion

The standard schedule of 3-weekly cabazitaxel chemo-
therapy for CRPC is based on evidence from the phase 3
TROPIC trial. However, in an effort to obtain improved
outcomes for both efficacy and safety, several trials have
been conducted with alternative treatment regimens. The
Spanish Oncology Genitourinary Group (SOGUG) trial
obtained satisfactory antitumor effects with a weekly cabazi-
taxel regimen in patients who were unfit for the 3-weekly
regimen (PSA responses of >50%, 34.8%; median PSA-
PFS, 4.8 months) [10]. Similarly, in the phase 2 ConCab
trial, a weekly regimen of 10 mg/m? cabazitaxel and the
3-weekly regimen of 25 mg/m? cabazitaxel showed compa-
rable antitumor responses [11], and a 2-weekly regimen of
16 mg/m? also showed satisfactory antitumor effects (PSA
responses of >50%, 40.5%; median PSA-PFS, 4.5 months)
[12]. In addition to modifications of the treatment schedule,
dose modifications have also been investigated [7, 8]. In
the PROSELICA trial, 20 mg/m? cabazitaxel demonstrated
a non-inferior OS compared with 25 mg/m? cabazitaxel,
whereas the PSA response and time to PSA progression
were both inferior [8]. Similarly, in the FIRSTANA trial,
20 mg/m? and 25 mg/m? cabazitaxel were comparable with
respect to PSA-PFS and OS, but the PSA response trended
towards inferiority in the 20 mg/m? group [7]. In the pre-
sent study comparing 3- and 4- weekly cabazitaxel regimens,
we found comparable efficacy in the PSA response, PFS,
TFFS, and OS. After adjustment for a lower starting dose
on the 4-weekly regimen, the median risks of progression,

treatment failure, and any-cause mortality were 10%, —24%,
and 1% higher, respectively, on the 4-weekly compared with
the 3-weekly regimen. These results indicate an acceptable
difference in antitumor effects because the combination of
a slightly higher risk of progression and lower risk of treat-
ment failure resulted in comparable OS for the two regimens.

The reduced relative dose intensity of the 4-weekly regi-
men suggested that it may have a better safety profile than
the 3-weekly regimen. The SOGUG trial found lower toxici-
ties with the weekly regimen in patients deemed unfit for the
standard cabazitaxel regimen (grade > 3 neutropenia, 2.8%;
febrile neutropenia, 0%) [10]. Similarly, the ConCab trial
showed reduced hematological toxicity with weekly 10 mg/
m? compared with 3-weekly 25 mg/m? cabazitaxel [11], and
another trial found lower toxicity with 2-weekly 16 mg/m?
cabazitaxel (grade >3 neutropenia, 11.6%; febrile neutro-
penia, 4.7%) [12]. In the FIRSTANA and PROSELICA tri-
als, the incidence of AEs was lower in patients treated with
20 mg/m? compared with 25 mg/m? cabazitaxel [7, 8]. In
the present study, we observed similar safety profiles among
patients on the 3- and 4-weekly regimens. Taken together,
these data suggest that the efficacy and safety profiles of the
modified 4-weekly regimen are comparable to those of the
standard 3-weekly regimen. The 4-weekly regimen is more
convenient for practitioners, patients, and caregivers alike,
provides patients with a drug holiday, and has economic
benefits compared with the 3-weekly regimen. However, fur-
ther studies on this alternative treatment schedule should be
performed.

This study has some limitations. First, this was a ret-
rospective study and included a small number of cases.
Assignment of the treatment schedule was not randomized,
which may have introduced unexpected biases. In addition,
the study was conducted using data from multiple institu-
tions, which may have resulted in diagnostic and therapeutic
variations. Finally, quality-of life and patient-reported out-
comes were not investigated in this study.

In conclusion, a 4-weekly regimen of cabazitaxel demon-
strated similar efficacy and safety profiles compared with the
standard 3-weekly regimen in a real-world clinical setting.
The data suggest that the 4-weekly regimen will be accept-
able for patients who desire less frequent treatment and are
deemed eligible by their physicians. However, further inves-
tigation is required to confirm and extend these findings.

Table 2 Grade >3 adverse
events according to cabazitaxel
treatment regimen

All (n=62) Treatment schedule of cabazitaxel P value

3 weekly (n=16) 4 weekly (n=46)

Hematological
Neutropenia (> G3)
Febrile neutropenia (> G3)
Non-hematological (>G3)

47 (75.8%) 11 (68.8%) 36 (78.3%) 0.45
19 (30.6%) 5@31.3%) 14 (30.4%) 0.95
12 (19.4%) 3 (18.8%) 9 (19.6%) 0.94
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