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ABSTRACT

Background: Most patients with metastatic breast cancer (MBC) progress after chemother-
apy. Cabazitaxel (XRP6258) is a new taxoid that is active in chemotherapy-resistant tumour
cell lines. The objectives of this phase I/II study were to assess the maximum tolerated dose
(MTD), safety profile, pharmacokinetics, and activity of cabazitaxel plus capecitabine in
patients with MBC who had been previously treated with taxanes and anthracyclines.
Patients and methods: In part I, we used a 3 + 3 dose-escalation scheme to assess the MTD of
intravenous cabazitaxel (day 1) with oral capecitabine twice daily (days 1-14) every 3 weeks.
In part II, we evaluated the objective response rate (ORR) at the MTD.
Results: Thirty-three patients were enrolled and treated (15 in part I; 18 in part II). Cabazit-
axel 20 mg/m? plus capecitabine 1000 mg/m? was the MTD. Pharmacokinetic analysis
showed no apparent drug-drug interaction. In all patients, the main grade 3-4 toxicities
were asthenia (n = 5), hand-foot syndrome (n = 5), neutropenia (n = 21), neutropenic infec-
tion (n = 1), and neutropenic colitis (n = 1). One patient had febrile neutropenia. Antitumour
activity was observed at all dose-levels with two complete responses, five partial responses
(PRs), and 20 disease stabilisations (seven unconfirmed PR). At the MTD, 21 patients were
evaluable for efficacy. The ORR was 23.8% (95% CI: 8.2-47.2%). The median response dura-
tion was 3.1 months (95% CI: 2.1-8.4 months), with four of five lasting for more than
3 months. Median time to progression was 4.9 months.
Conclusions: Cabazitaxel combined with capecitabine is active, has a safety profile consis-
tent with a taxane plus capecitabine combination and warrants further investigation in
patients with MBC.
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1. Introduction

There are currently several acceptable combination chemo-
therapy regimens for the treatment of metastatic breast can-
cer (MBC), with most first-line treatments including an
anthracycline or a taxane.'™ In this setting, the combination
of capecitabine and docetaxel has been shown to prolong
time to progression (TTP) and survival in patients who failed
a prior anthracycline exposure. In a study of 511 patients ran-
domised to capecitabine plus docetaxel or docetaxel alone,
median survival in the capecitabine plus docetaxel group
was 14.5 months compared with 11.5 months for docetaxel
alone (p=0.0126)." TTP was 6.1 months versus 4.2 months
(p =0.0001), and the objective response rate (ORR) was 42%
versus 30% (p = 0.006), respectively.® This trial led to the ap-
proval of this combination regimen as a first-line treatment
for MBC and supported the synergistic activity of these two
drugs.

There is an urgent need to find new active agents in the
metastatic setting as most patients with MBC develop
chemotherapy-resistant tumours. Anthracycline-resistant
tumours are a major clinical issue, and it is in this setting
that taxanes provided a further clinical benefit. Resistance
to taxane-containing regimens appears to be one of the next
challenges. Several mechanisms of taxane resistance have
been proposed.®’

Cabazitaxel (XRP6258) is a new taxoid that was selected for
clinical development based on its pharmacological profile, its
efficacy in a broad spectrum of tumour models that are sensi-
tive as well as resistant or refractory to docetaxel, and its
activity against intra-cranial tumours.®*! Single-agent cabaz-
itaxel has an acceptable safety profile and appears to be active
in docetaxel- or paclitaxel-resistant breast cancer, even when
the most stringent criterion of resistance (progression on
therapy) was used.'? Pivot and colleagues reported an ORR
of 14% (95% CI: 7-24%) in patients with taxane-resistant
MBC receiving 20 mg/m? of cabazitaxel, with intra-patient
dose escalation to 25 mg/m? at cycle 2 (for patients without
toxicity grade 2 or higher at cycle 1), as 1 h infusion on day
1, every 3 weeks.®

Nevertheless, after failure of a first-line taxane-containing
regimen, several agents are considered possible therapy op-
tions. Among them, capecitabine monotherapy is currently
approved in this setting on the basis of a large phase II study
that demonstrated significant antitumour activity in MBC
refractory to paclitaxel.'® In a trial of 162 patients, a dose of
2510 mg/m?/day for 2 weeks followed by a 1-week rest every
3 weeks resulted in an ORR of 20% (95% CI: 14-28%).**

The rationale supporting an evaluation of the combination
of cabazitaxel and capecitabine is based on the preclinical
profile of cabazitaxel, its clinical activity in taxane- and
anthracycline-pretreated MBC, the synergistic activity be-
tween capecitabine and docetaxel,™ " as well as the relative
lack of overlapping toxicities between the two drugs. The
present study was designed to determine the recommended
phase II dose by assessing the maximum tolerated dose
(MTD) of cabazitaxel plus capecitabine and the efficacy of this
MTD in patients with MBC whose disease progressed after
anthracycline- and taxane-containing treatments.

2. Patients and methods

This open-label multicentre phase I/II study was conducted in
four study centres in Europe between 5th December, 2006 and
31st March, 2009 (study cut-off date). The study design
involved two stages: a dose-escalation stage (part I), whose
primary objectives were to assess the maximum adminis-
tered dose and the MTD during the first cycle, and a second
stage (part II), which was designed to assess the activity and
the safety profile of cabazitaxel in combination with capecit-
abine at the MTD. The primary end-point for the second stage
of the study was the ORR, according to the Response Evalua-
tion Criteria in Solid Tumors (RECIST) guidelines version 1.0.*8
Secondary efficacy end-points were the safety profile, dura-
tion of response, TTP, and pharmacokinetics (PK). The proto-
col complied with recommendations of the 18th World Health
Congress (Helsinki, 1964) and was approved by the ethics
committee of each participating institution. All patients
provided written informed consent.

2.1.  Main eligibility criteria

Eligibility criteria included: age > 18 years, histologically pro-
ven breast cancer that was metastatic or locally recurrent and
inoperable with curative intent, Eastern Cooperative Oncol-
ogy Group performance status (PS) 0-2, and adequate haema-
tologic, renal, and hepatic function. To enter into part II of the
study, patients were required to have at least one measurable
lesion according to RECIST.*® Prior exposure to taxane and
anthracycline therapy was required for all patients, adminis-
tered either in the neoadjuvant, adjuvant, or metastatic set-
tings, either concurrently or sequentially, or in combination
with other drugs.

2.2. Definitions and treatment scheme

The dose limiting toxicities (DLTs) were defined during the
first treatment cycle based on the drug-related toxicity
according to the National Cancer Institute common terminol-
ogy criteria for adverse events (NCI-CTCAE) version 3.0. A
dose escalation to the subsequent dose level was made if no
DLT was seen in a cohort of three patients. If a DLT was seen
in one of these patients, the cohort was expanded to six pa-
tients, with the maximum administered dose reached if two
or more patients experienced a DLT. If none of the additional
three patients had a DLT, then the dose could be escalated to
the next level. The maximum administered dose was reached
at the dose when two or more patients developed DLTs at the
first cycle. The MTD was defined as the highest dose at which
no more than one of three or six patients experienced a DLT
during the first 3 weeks of treatment with cabazitaxel and
capecitabine. Patients enrolled in the second part of the study
received the combination at the determined MTD, with the
aim of assessing the safety profile and response rate.
Patients received capecitabine orally twice daily from day 1
to day 14 within 30 min of a meal. Two hours after the morn-
ing capecitabine dose, patients received cabazitaxel, adminis-
tered intravenously over 1h on day 1 at the dose specified for
each level in part I of the trial (Table 1), and at the MTD in part
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Table 1 - Planned dose-escalation schedule.

Dose levels  Cabazitaxel, mg/m? Capecitabine mg/m?
twice daily

-I? 15 825
I 20 825
I 20 1000

-Ir# 25 825
I 25 1000
v 25 1250

a Optional dose level.

II of the trial. Cycles were repeated at 3-week intervals. Intra-
patient dose escalation was not permitted. Patients received
intravenous antihistamine (anti-H1) premedication 30 min
before study drug administration. No steroid premedication
was used. No prophylactic anti-emetic drugs were allowed
at the first cycle because nausea and vomiting in the absence
of antiemetic therapy were considered DLTs. In the case of
nausea or vomiting, patients could receive preventive anti-
emetic treatment in subsequent cycles in compliance with
the conventional anti-emetic protocol of the centre. In the
event of a treatment-related serious adverse event occurring
during any cycle, a 20-25% dose reduction of each drug at
subsequent cycles and a treatment delay (up to 2 weeks)
was required, depending on the type of toxicity. Treatment
was continued until disease progression, the occurrence of
unacceptable adverse events, or the withdrawal of patient
consent.

2.3.  Data analysis

We planned to enrol a total of approximately 50 patients in
this study. For part I (dose-ranging), approximately 35 pa-
tients were to be included in the dose-escalation component
in order to establish the maximum administered dose and
the MTD of the combination. The actual sample size de-
pended on the dose-limiting toxicities observed and resultant
cohort sizes and number of dose levels enrolled. For part II
(efficacy), the statistical plan specified that approximately 15
patients with measurable disease who were evaluable for re-
sponse must be added to the three or six patients who re-
ceived the MTD during part L.

Adverse events/signs and symptoms of disease, as
observed by the investigator or reported by the patient, were
recorded and graded according to the National Cancer
Institute Common Terminology Criteria for Adverse Events
(NCI-CTCAE) version 3.0. The primary and comprehensive
analysis of safety was based on the treatment-emergent
adverse event principle, which defines an adverse event
regardless of the relationship to treatment that started or
worsened during the treatment period compared to baseline.
The safety population included all treated patients.

Efficacy was assessed in the treated patients who were
eligible for the study and evaluable for response. Duration
of response was measured for patients who had complete
response (CR) or partial response (PR) as the best overall
response, and calculated as the time from first documenta-
tion of CR or PR until the first documented progression or

death due to any cause. Time to tumour progression (TTP)
was defined as the time between the date of first treatment
administration and the date of documented progression, or
the date of last tumour assessment (if there was no docu-
mented progression), or the date of last tumour assessment
before the start of further anti-tumour therapy before docu-
mented progression. TTP was estimated using the Kaplan-
Meier method.™

2.4. Pharmacokinetic subgroup analysis

PK parameters were calculated by non-compartmental analy-
sis using WinNonLin version 4.0.1 (Pharsight Corporation,
Mountain View, CA, USA). The following parameters were
determined for cabazitaxel, capecitabine, and their metabo-
lites: peak concentration (Cpax), time to Cpmax (Tmax), area
under the curve from time 0 to the last measurable concen-
tration at time t (AUCy), and, where possible, area under
the curve (AUC) and half-life of the terminal phase (Ty). In
addition, the plasma clearance (CL) and the volume of distri-
bution at steady state (Vss) were determined for cabazitaxel
only, where possible.

2.5.  Evaluations prior to and during therapy

Prior to registration, a complete medical history was taken
and a physical examination was carried out that included
complete blood counts (CBCs), blood chemistry analyses and
tumour assessments by chest, abdominal and pelvis com-
puted tomography scans or magnetic resonance imaging
and bone scan. During treatment, CBCs were performed
weekly or more often if grade 4 neutropenia occurred (until
recovery to grade 3), or in the case of fever. Patients were reg-
ularly assessed for potential adverse events and disease-
related signs and symptoms.

Tumour measurements were made every 6 weeks. Re-
sponses had to be confirmed by two evaluations taken at least
4 weeks apart. Follow-up, including physical examination, tu-
mour assessments and survival data were collected every
6 weeks until the study cut-off date.

For PK evaluations, blood samples were collected from all
patients at cycle 1. For cabazitaxel and its active metabolite
RPR123142 (10-O demethyl derivative), samples were collected
at day 1, before the infusion, 5 min before the end of infusion,
and then 5, 15, 30 min, 1, 2, 3, 5, 7, 10 h, day 2 (2-24 h), day 3
(approximately 48h), day 4 (approximately 72h), day 6
(approximately 120h), and finally day 8 (approximately
168 h) after the end of infusion. For capecitabine and its active
metabolite 5-fluorouracil (5-FU), samples were collected at
day 1, before the first oral administration, 15, 30 min, 1, 2, 3,
4,5, 6, 8, and 10 h after the morning dose (before the evening
dose).

Cabazitaxel and RPR123142 were assayed by a validated li-
quid chromatography/mass spectrometry (LC/MS) method
with a limit of quantification of 1 ng/mL for cabazitaxel and
0.5 ng/mL for RPR123142. The accuracy of the assay (defined
as the percentage difference between the nominal and the
mean measured concentrations of quality controls) ranged
from -1.67% to -3.75% for cabazitaxel, and from -1.33% to —
6.50% for RPR123142 in plasma over the analysis period. The
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Table 2 - Patient characteristics.

Patients enrolled and treated 33 (100)
Median age, years (range) 55 (34-74)
ECOG PS at study entry

0 20 (61)
1 13 (39)
Histologic type at diagnosis

Infiltrating ductal carcinoma 25 (76)
Infiltrating lobular carcinoma 4 (12)
Infiltrating mixed carcinoma 4 (12)
Negative HER2 status (FISH) 33 (100)
Hormonal receptor status

ER+ and/or PR+ 29 (88)
ER- and PR- 4 (12)
Organs involved, median (range) 3 (1-6)
Affected sites

Bone 27 (82)
Liver 20 (61)
Lung 10 (30)
Pleura 7 (21)
Distant lymph nodes 13 (39)
Regional lymph nodes 4 (12)
Other? 6 (18)
Time from initial breast cancer diagnosis 5.0 (1.2-21.5)
to first cabazitaxel infusion, median years

(range)

Prior treatment with taxanes or 33 (100)
anthracyclines

Prior treatment settings

Neoadjuvant 14 (42)
Adjuvant 15 (45)
Advanced 28 (85)
Lines of chemotherapy for advanced disease

0 5 (15)

1 28 (85)
Prior treatments for advanced disease

Taxanes 19 (58)
Taxanes and anthracyclines 9 (27)

Time from last taxane to first cabazitaxel
infusion, median months (range)

10.9 (0.9-93.9)

Best response to last taxane therapy

Partial response 11 (33)
Progressive disease 4 (12)
Stable disease 14 (42)
Not applicable/not assessed 4 (12)

CT, chemotherapy; ECOG, Eastern European Cooperative group; PS,

FISH, fluorescence in situ hybridisation; ER, oestrogen receptor; PR,

progesterone receptor.

Data shown are number of patients (%), unless otherwise stated.
2 Includes adrenal, muscle soft tissue, peritoneum, pericardial
effusion.

precision of the assay, established by the coefficient of
variation (CV) of the quality controls, was lower than 9.5%

for both compounds. Capecitabine and 5-FU were measured
in plasma by a validated LC/MS method with a limit of quan-
tification of 10 ng/mL for capecitabine and 2 ng/mL for 5-FU.

3. Results

3.1. Patients

Of 33 enrolled and treated MBC patients, all were eligible to
participate in the trial. Fifteen patients were accrued in part
I (dose escalation) and were evaluable for assessment of
dose-limiting toxicities. Eighteen patients were accrued in
the part II cohort. All patients were evaluable for safety and
efficacy.

At study entry, the median age was 55 years (range 34-74)
and 100% of patients had PS 0-1. All patients had previously
received chemotherapy containing anthracyclines and tax-
anes and all had metastatic disease with multiple organ
involvement, with a median number of three organs (mainly
bone, liver, and lymph nodes) involved (range 1-6). The major-
ity of patients (78.8%) discontinued previous anticancer ther-
apy, mainly due to progressive disease and 85% were
receiving second-line chemotherapy. Hormone receptor sta-
tus was positive in 88% of tumours and HER2 status was neg-
ative for all patients. Patient and disease characteristics are
summarised in Table 2.

3.2.  Exposure to study medication and safety

In part I of the study, 15 patients were enrolled across three
dose levels (DLs). At all DLs, cabazitaxel was administered
intravenously on day 1 and capecitabine was dosed orally
twice daily on days 1-14, every 3 weeks. The first cohort of
three patients was treated at DL1 (cabazitaxel 20 mg/
m? + capecitabine 825 mg/m?) and one DLT (grade 4 neutrope-
nia lasting more than 7 d) was observed in one patient. This
group was expanded to six patients and no new DLTs were
observed. The next cohort of three patients was treated with
DL2 (cabazitaxel 20 mg/m? + capecitabine 1000 mg/m?) with
no DLTs observed. The subsequent cohort of three patients
was treated at DL3 (cabazitaxel 25 mg/m? + capecitabine
1000 mg/m?) and one DLT (grade 4 neutropenia lasting more
than 7 d) was observed in one patient. This group was ex-
panded to six patients and, as a second DLT of the same type
occurred in an additional patient, this was the maximum
administered dose (Table 3). Dose level 2 was deemed to be
the MTD to be evaluated in part II of the study.

The MTD was defined as cabazitaxel 20 mg/m? on day 1
plus capecitabine 1000 mg/m? twice daily on days 1-14, given
every 3 weeks. An expansion cohort of 18 additional patients

Table 3 - Dose limiting toxicities.

Cabazitaxel + capecitabine (mg/m?)

Patients with DLT at cycle 1/DLT type

DL2: 20 + 1000

N
DL1: 20 + 825 6
3
DL3: 25 + 1000 6

1/grade 4 neutropenia lasting more than 7 d
0
2/grade 4 neutropenia lasting more than 7 d

DL, dose level; DLT, dose-limiting toxicity.
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with measurable disease was enrolled and treated at this dose.
Taking into account the three first patients treated during the
first step, a total of 21 patients were treated at the MTD.

A total of 112 cycles (median, 5 [2-13]) were adminis-
tered to 21 patients at the MTD. A dose delay was required

for 10 of 21 patients, representing 18 cycles. Dose reduc-
tions of cabazitaxel or capecitabine were required in four
of 21 patients (four cycles) and three of 21 patients (five
cycles), respectively. The median relative dose intensity
(actual dose intensity/planned dose intensity) was 0.97

Table 4 — Treatment administration.

Dose level DL1 DL2 DL3 All
Number of patients 6 218 6 33
Cycles of the combination Total 30 112 36 178
Cabazitaxel Total 30 109 36 175
median 4.5 5 5.5 5
(range) (2-12) (2-13) (4-9) (2-13)
Capecitabine Total 30 112 36 178
median 4.5 6 5.5 5
(range) (2-12) (2-13) (4-9) (2-13)
Patients with treatment delay 1 10 5 16
Patients with at least one dose reduction Cabazitaxel 1 4 5 10
Capecitabine 0 3 4 7
RDI median (min-max) Cabazitaxel  0.96 (0.86-1.01) 0.97 (0.69-1.00) 0.82 (0.74-0.91) 0.96 (0.69-1.01)

Capecitabine 0.92 (0.64-1.00) 0.89 (0.55-1.02) 0.83 (0.71-1.03) 0.87 (0.55-1.03)

Data shown are N, unless otherwise stated.
DLT, dose limiting toxicity; RDI, relative dose intensity.

? Including three patients in the dose-escalation part and 18 patients in the expansion cohort.

Table 5 — Most frequent non-haematologic and haematologic adverse events® occurring in >20% of patients, for all patients

across all dose levels.

Preferred term, N (%) Cabazitaxel 20 mg/m? + Cabazitaxel 20 mg/m? + Cabazitaxel 25 mg/m? +
capecitabine 825 mg/m? N=6 capecitabine 1000 mg/m? N = 21° capecitabine 1000 mg/m? N = 6
Grade 3/4 All grade Grade 3/4 All grade Grade 3/4 All grade
Non-haematologic
All 3 (50) 6 (100) 15 (71) 21 (100) 5 (83) 6 (100)
Asthenia/fatigue 1(17) 4 (67) 2 (10) 11 (52) 2 (33) 4 (67)
Diarrhoea 0 4 (67) 1(5) 12 (57) 0 3 (50)
Nausea 0 3 (50) 0 13 (62) 0 3 (50)
Anorexia 0 4 (67) 1(5) 11 (52) 0 2 (33)
Palmar—plantar syndrome 0 1(17) 2 (10) 12 (57) 3 (50) 4 (67)
Vomiting 0 2 (33) 0 7 (33) 0 3 (50)
Constipation 0 2 (33) 0 6 (29) 0 3 (50)
Abdominal pain 0 0 0 7 (33) 1(17) 3 (50)
Myalgia 0 5 (83) 0 3 (14) 0 2 (33)
Weight decreased 0 3 (50) 0 6 (29) 0 1(17)
Headache 0 3 (50) 1 (5) 3 (14) 0 3 (50)
Arthralgia 0 2 (33) 0 4 (19) 0 2 (33)
Pyrexia 0 3 (50) 0 5 (24) 0 0
Stomatitis 0 2 (33) 0 4 (19) 0 2 (33)
Alopecia 0 2 (33) 0 5 (24) 0 0
Dyspnea 0 1 (16) 2 (10) 5 (24) 0 1(17)
Haematologic
Anaemia 1(17) 5 (83) 1 (5) 17 (81) 1(17) 5 (83)
Neutropenia 4 (67) 4 (67) 12 (57) 17 (81) 5 (83) 6 (100)
Thrombocytopenia 0 3 (50) 0 8 (38) 0 3 (50)
Neutropenic infection 0 1(17) 0 0 0 0
Neutropenic colitis 1(17) 1(17) 0 0 0 0
Febrile neutropenia 0 0 1(5) 1(5) 0 0

@ Worst grade per patient reported. Adverse events are presented regardless of relationship to treatment.
® Including three patients in the dose-escalation cohort and 18 patients in the expansion cohort of the trial.
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(0.69-1.00) for cabazitaxel and 0.89 (0.55-1.02) for capecita-
bine (Table 4).

At the MTD, 71.4% of patients experienced grade 3-4 treat-
ment-emergent adverse events. The most frequent grade
3-4 non-haematologic adverse events were asthenia/fatigue,
hand-foot syndrome, and dyspnea (9.5% each). All-grade
and grade 3-4 treatment-emergent adverse events by patient
are listed in Table 5. The most common grade 3-4 haemato-
logic toxicity was neutropenia, occurring in 57.1% of patients.
One patient had febrile neutropenia, one had a grade 3-4 neu-
tropenic infection, and one had grade 3-4 neutropenic colitis.
Grade 3-4 anaemia occurred in one patient and no grade
3-4 thrombocytopenia was reported. No toxic deaths were
reported.

In the treated population (all patients), the most frequent
reasons for treatment discontinuation were disease progres-
sion (14 patients), adverse event regardless of relationship to
treatment (9 patients; n=4 cystitis’haematuria; n=2 renal
colic; n=1 prolonged neutropenia; n=2 asthenia/general
health deterioration) and other reasons (10 patients; n=9
investigator decision/no further benefit and n=1 patient’s
decision). At the cut-off date for the analysis, four patients
had died. All deaths were considered to be related to disease
progression.

3.3.  Antitumour activity

Among of the 21 evaluable patients treated with the MTD, the
investigator-determined ORR was 23.8% (95% CI: 8.2-47.2%),
with one CR and four PRs (Table 6). In addition, 11 patients
had a disease stabilisation (including two unconfirmed PRs)
and five had progressive disease (PD). The median duration
of response was 3.1 months (95% CI: 2.1-8.4 months) with four
of five responses lasting more than 3 months. The median TTP
was 4.9 months (95% CI: 2.7-not reached) (Table 6). At DL1 and
DL2, we observed one CR, one PR, and nine SDs. Two of four
patients who had PD as best response to prior taxanes experi-
enced disease stabilisation with cabazitaxel plus capecitabine,
whereas four patients who had stabilisation as best response
to prior taxanes had a response (two CRs and two PRs).

3.4. Pharmacokinetics

A non-compartmental PK analysis was carried out in 26 pa-
tients for cabazitaxel and 32 patients for capecitabine. The
mean (+SD) PK parameters of cabazitaxel and RPR123142 are
summarised in Table 7. As shown in Fig. 1, cabazitaxel exhib-
ited a triphasic elimination profile, characterised by a
prolonged terminal phase, (mean [coefficient of variation %]

Table 6 — Efficacy of the combination of cabazitaxel and capecitabine.

Best overall response?®

Cabazitaxel 20 mg/m? +

Cabazitaxel 20 mg/m? + Cabazitaxel 25 mg/m? +

capecitabine capecitabine capecitabine
825 mg/m’ N=6 1000 mg/m? N = 21° 1000 mg/m? N = 6
Complete response, n (%) 0 1 (5)4 1 (17)
Partial response, n (%) 0 4 (19) 1(17)
Stable disease®, n (%) 5 (83) 11 (52) 4 (67)
Progressive disease, n (%) 1(17) 5 (24) 0
Objective response rate, % (95% CI) - 24 (8-47) -
Median response duration, months (range) - 3.06 (2.1-8.4) 4.42 (3.1-5.8)
Median time to progression, months (95% CI) (2.7-NA) NA

CI, confidence interval;, NA, not available.

# Response/disease stabilisation confirmed by analyses at least 1 month apart.

® Including three patients in the dose-escalation cohort and 18 patients in the expansion cohort of the trial.

¢ Including seven patients with an unconfirmed partial response (four patients with cabazitaxel 20 mg/m? + capecitabine 825 mg/m? two
patients with cabazitaxel 20 mg/m? + capecitabine 1000 mg/m? and one patient with cabazitaxel 25 mg/m? + capecitabine 1000 mg/m?).

4 Patient with only non-target lesions at baseline who experienced confirmed complete response.

Table 7 - Mean (CV %) PK parameters of cabazitaxel.

DL CBZ/C (mg/m? N Cmax mgmL) Tis® (h) AUCo (ngh/mL) AUC(ngh/mL) tyz (h) CL (/h/m?) Vg (L/m?)
DL1 (20/825) 1 100 (76)° 121 (70-169)°> 367 (37)° 666 98.6 30 3040

DL2 (20/1000) 6 199 (161)° 96 (49-169)° 442 (46) © 627 (39) 48 (64) 384 (54) 1848 (91)
DL3 (25/1000) 4 214(48)¢ 169 (102-169)¢ 786 (99)¢ 1254 (75) 121 (29) 27.2 (52) 2889 (60)
Overall 11 - - - 79.0 (59) 33.6 (52) 2335 (69)

CBZ, cabazitaxel; C, capecitabine; CV, coefficient of variation; DL, dose level; PK, pharmacokinetics.

# Median and range for Tiag.
® n=6.

Sn=13.

dpn=7.
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Fig. 1 - Typical plasma concentration-time profile of cabaz-
itaxel (DL2) and its metabolite RPR123412.

ty/2. of 79 h). Cabazitaxel has a high CL of 33.6 L/h/m? (52%)
representing 66% of the hepatic blood flow (87 L/h) with a
large volume of distribution at steady state, averaging
2335 L/m?. Large interpatient variability in all PK parameters
was observed (52-69%). Exposure of RPR123142 was low and
represented on average only 2.2% of the cabazitaxel exposure
(data not shown). The mean (+SD) PK parameters of capecita-
bine and 5-FU are summarised in Table 8. Capecitabine was
rapidly absorbed and metabolised into 5-FU with a ty,.x be-
tween 15 min and 3 h and a median value of 0.50-1 h for both
compounds. Thereafter, the plasma concentrations of both
compounds rapidly decreased over time with a mean Ty, of
approximately 30 min-1.4h for capecitabine and 40 min to
1.1 h for 5-FU. The mean AUC was 8870 ng/h/mL for capecita-
bine and 495ng/h/mL for 5-FU after administration of
1000 mg/m?/day capecitabine coadministered with 20 mg/m?
cabazitaxel (DL2) (Fig. 2).

4, Discussion

Treatment with chemotherapy in patients with MBC is limited
by the development of resistance to commonly used chemo-
therapeutic agents, resulting in treatment failure in almost
all MBC patients. The determination of ORR permits an
assessment of active drugs in this setting.”® However, current
chemotherapy regimens are rarely able to provide encourag-
ing ORRs after failure with anthracyclines and taxanes,
including monotherapy with capecitabine (28% ORR), ixabepi-
lone (11.5%), cabazitaxel (14%), and the combination of ixab-
epilone with capecitabine (35%).***2* A precedent for
synergy between taxanes and capecitabine was suggested
by preclinical studies’>™*” and confirmed in a phase III study®
that led to the recommended dose for capecitabine of
1250 mg/m? twice daily for 14 d followed by a 1-week rest,
either as monotherapy or in combination with docetaxel.

In the present study, the MTD of 20 mg/m? for cabazitaxel
(day 1) in combination with capecitabine 1000 mg/m? twice a
day (day 1-14) every 3 weeks was well tolerated, with no exac-
erbation of the already-known toxicities of each drug. Inter-
estingly, at this dose in this group of patients progressing on
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AUCoy (ngh/mL) AUC (ngh/mL) ty/ (h)

Cmax (ng/mL) Thast (h)

S
x
&
£

=]

DLCBZ/C (mg/m?) N

(ng h/mL)

5-FU
5.64 (3.95-10.00)

5.00 (4.00-8.00)
4.22 (2.92-8.10)

Capecitabine
4.75 (3.12-10.00) 4570 (45)

4.00 (2.00-8.00)
3.12 (2.00-6.15)

1.09° (54)
0.753 (46)
0.669°(25)

2612 (40)
429°(93)

245 (38)
487 (78)
340 (32)

0.99 (0.43-3.00) 179 (88)

0.895 (80)

4250 (40)

0.99 (0.25-2.02) 5260(97)
19 0.50 (0.17-1.97) 11600(71)

6

DL1 (20/825)
DL2 (20/1000)
DL3 (25/1000)

0.485 (50) 0.88 (0.25-1.98) 424 (87)

8870 (68)
1.42 (133)

9190 (65)

334° (34)

284 (60)

0.99 (0.25-3.17)

6060 (22)

5110 (25)

0.97 (0.25-3.17) 6070 (68)

7

Median and range for Tiast and Trax.

One patient scheduled to be treated at 20 mg/m? CBZ /1000 mg/m? C (DL2) received 25 mg/m? CBZ and was included in DL3 for PK analysis.

CV, coefficient of variation; DL, dose level; PK, pharmacokinetics; 5-FU, 5-fluorouracil.

n=>5
n=17.
n=6
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Fig. 2 - Typical plasma concentration-time profile of
capecitabine and 5-FU (DL2).

mainly anthracyclines and taxanes, treatment with the com-
bination of cabazitaxel and capecitabine provided an ORR of
23.8%. This regimen showed activity in patients previously
treated with a taxane and anthracyclines across all dose lev-
els with either disease stabilisation or responses in patients
who had either progression or stabilisation as best response
under prior taxanes, respectively.

It has been demonstrated in vitro that cabazitaxel is mainly
metabolised by CYP3A and the conversion to one of its
primary metabolites, RPR123142, occurs via this pathway.
Capecitabine is preferentially converted into 5-FU in tumours
through a cascade of three enzymes, carboxylesterase,
cytidine deaminase, and thymidine phosphorylase (dThd-
Pase).?® In addition, other in vitro experiments have shown
that capecitabine does not inhibit CYP3A. Based on these
findings, a PK drug-drug interaction is theoretically unlikely.

In the present study, the PK results for cabazitaxel are in
agreement with results of a previously published phase I
study with single-agent cabazitaxel®®, showing a high plasma
clearance, a long Ty, and a very large volume of distribution at
steady state. Similar to humans, a large volume of distribu-
tion at steady state was also observed after intravenous infu-
sions of cabazitaxel in mice and rats, suggesting a large
diffusion in rodent species. These findings were confirmed
by distribution studies performed in tumour-free and tu-
mour-bearing mice and in rats showing a rapid distribution
of the drug into most organs, including the brain and tumour.
This large diffusion of the drug in the human body explains
the long exposure despite a relatively high plasma clearance.
Furthermore, the easy penetration of cabazitaxel into tissues
could play a major role in drug efficacy. The long elimination
half-life of cabazitaxel appears to support the intermittent
dose administration schedule.

Mean AUCs of capecitabine appeared to be in the range of
those previously reported in the literature (AUC range:
5580-7915 ng h/mL)* at DL1 and DL3, but appeared to be
higher at DL2, mainly due to four out of 19 patients (AUC
10900-25700 ng h/mL). Mean AUC of 5-FU was in the low
range of values previously reported in the literature (AUC
range: 422-610 ng h/mL).>>?"?° Therefore, as expected, the

PK analysis in our study revealed no observed drug-drug
interaction between cabazitaxel and capecitabine; the PK of
cabazitaxel did not seem to be altered by the co-administra-
tion of capecitabine for 14 d and the PK of capecitabine and
its metabolite appeared not to be modified by the co-adminis-
tration of cabazitaxel.

In conclusion, the combination of cabazitaxel and capecit-
abine demonstrated a favourable safety profile and an encour-
aging activity that warrants further investigation. The
recommended dose to be used for further testing in phase II
studies in MBC is cabazitaxel 20 mg/m? day 1 with capecita-
bine 1000 mg/m? twice a day, days 1-14, every 3 weeks.
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