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Abstract
Background The combination of capecitabine and paclit-
axel (XP) has demonstrated synergistic antitumor activity in
preclinical models. Three-weekly XP regimens have demon-
strated excellent eYcacy in phase II and III trials in metastatic
breast cancer. We conducted a dose-Wnding study to identify
the recommended 4-weekly XP regimen in patients with inop-
erable or recurrent breast cancer for phase II evaluation.
Methods Eligible patients had inoperable or recurrent
breast cancer previously treated with chemotherapy (but
not capecitabine or paclitaxel) in the (neo)adjuvant or meta-
static setting. Each 4-week treatment cycle consisted of
escalating doses of capecitabine (628 or 829 mg/m2 twice
daily [b.i.d.] on days 1–21) and paclitaxel (80 or 90 mg/m2

on days 1, 8, and 15). Dose-limiting toxicities (DLT) were
evaluated during the Wrst two cycles.
Results Nine patients were treated. At dose level 1 (cape-
citabine 628 mg/m2 b.i.d. plus paclitaxel 80 mg/m2), one

patient experienced a DLT (grade 3 non-hematologic toxic-
ity). There were no further DLTs at dose level 1 or 2.
Although the MTD was not reached, dose level 2 (capecita-
bine 829 mg/m2 b.i.d., days 1–21, plus paclitaxel 80 mg/m2,
days 1, 8, and 15, every 28 days) is recommended for phase
II evaluation, taking into consideration the single-agent doses
used in Japan and the doses identiWed in Western studies of
3-weekly XP. The overall response rate was 44%; all patients
treated at dose level 2 achieved a partial response.
Conclusions This 4-weekly XP regimen was well toler-
ated, active in patients with pretreated advanced breast can-
cer, and could be given as outpatient treatment. These
results are consistent with Wndings of phase II and III trials
evaluating 3-weekly regimens, and indicate that further
investigation of a 4-weekly XP regimen is warranted.

Keywords Metastatic breast cancer · Capecitabine · 
Weekly · Paclitaxel · Phase I

N. Masuda (&)
Department of Surgery, Breast Oncology Group, 
Osaka National Hospital, 2-1-14, Honenzaka, 
Chuou-ku, Osaka city, Osaka 540-0006, Japan
e-mail: nmasuda@alpha.ocn.ne.jp

T. Taguchi · S. Noguchi
Graduate School of Medicine, 
Department of Breast and Endocrine Surgery, 
Osaka University, Osaka city, Osaka, Japan

T. Nakayama
Department of Surgery, Sakai Municipal Hospital, 
Sakai, Osaka, Japan

E. Shiba
Department of Breast and Endocrine Surgery, 
Osaka Koseinenkin Hospital (Osaka Breast Clinic), Osaka, Japan

M. Watatani
Department of Surgery, Kinki University Hospital, 
Osakasayama, Osaka, Japan

J. Kurebayashi
Department of Breast and Thyroid Surgery, 
Kawasaki Medical School, 
Kurashiki, Okayama, Japan

Y. Takatsuka
Department of Surgery, Kansai Rosai Hospital, 
Amagasaki, Hyogo, Japan

J. Sakamoto
Graduate School of Medicine, Social Life Science, 
Young Leaders’ Program, Nagoya University, 
Nagoya, Japan
123



990 Cancer Chemother Pharmacol (2008) 61:989–995
Introduction

Anthracycline-containing regimens, such as doxorubicin
and cyclophosphamide (AC), cyclophosphamide, doxoru-
bicin, and 5-Xuorouracil (CAF), and 5-Xuorouracil, epirubi-
cin, and cyclophosphamide (FEC), are highly active and
widely used as primary systemic therapy (neoadjuvant or
adjuvant), reducing the risks of recurrence and death com-
pared with non-anthracycline-containing regimens [1].
Nevertheless, most patients develop metastatic disease.
Further anthracycline therapy is frequently not possible
because of the increased risk of cardiotoxicity, and the ben-
eWt of re-exposure to anthracyclines is unclear. Conse-
quently, the search for new, more eVective treatments for
metastatic breast cancer (MBC) is ongoing.

The taxanes, including paclitaxel, are among the most
active agents for the treatment of MBC [2–6] and are
increasingly being used in the adjuvant setting for high-risk
patients. In a Japanese study, paclitaxel produced a 33%
response rate in anthracycline-pretreated patients with
advanced or metastatic disease [7]. Results of the CALGB
9840 trial indicate that weekly paclitaxel is more eVective
than a 3-weekly schedule, resulting in a signiWcantly higher
response rate (40 vs. 28%, respectively; OR = 1.61,
P = 0.017) and longer time to progression (adjusted hazard
ratio = 1.45, P = 0.0008; median = 9 vs. 5 months, respec-
tively), although the trend towards improved overall sur-
vival with the weekly regimen did not reach statistical
signiWcance [8]. Early results from the Anglo-Celtic IV
trial, presented at ASCO 2007, support these Wndings [9].
The administration schedule of paclitaxel also aVects the
safety proWle, with less myelosuppression but more neuro-
toxicity seen with the weekly regimen [8, 10]. In Japan,
weekly taxane monotherapy is currently introduced as the
standard therapy after anthracycline failure. We have previ-
ously reported the antitumor activity of weekly paclitaxel in
docetaxel-resistant MBC [11].

The oral Xuoropyrimidine capecitabine, which was cre-
ated in the Chugai Pharmaceutical Kamakura Research
Laboratories (at that time the Nippon Roche KK, Research
Center), generates 5-Xuorouracil preferentially at the tumor
site through exploitation of the signiWcantly higher concen-
tration of thymidine phosphorylase (TP) in tumor versus
normal tissue [12]. Capecitabine monotherapy has demon-
strated consistently high activity and excellent tolerability
in anthracycline- and/or taxane-pretreated MBC [13–17]
and in the Wrst-line setting [18–21]. The high single-agent
activity and good tolerability of capecitabine make it an
attractive combination partner. Furthermore, in preclinical
models, upregulation of TP by agents such as docetaxel,
paclitaxel, and cyclophosphamide results in synergistic
antitumor activity when co-administered with capecitabine
[22, 23]. In the clinical setting, the combination of capecita-

bine and docetaxel in anthracycline-pretreated MBC sig-
niWcantly improves response rate, time to progression, and
overall survival compared with docetaxel alone [24]. In
addition, results of a randomized, phase II trial presented at
ASCO 2006 indicated that in the Wrst-line setting, the com-
bination of capecitabine and docetaxel signiWcantly
improved response rate, time to progression, and overall
survival compared with sequential docetaxel followed at
progression by capecitabine [25]. Several phase II and III
trials have demonstrated that the combination of capecita-
bine and paclitaxel (XP, with paclitaxel administered using
a weekly or a 3-weekly schedule) is also highly active
[26–30]. In a recently reported randomized, phase III trial, XP
demonstrated similar eYcacy to epirubicin plus paclitaxel,
with median overall survival of 25.6 months and median
progression-free survival of 12.0 months at interim analysis
[30].

Previously reported clinical trials have evaluated XP
administered using 3-weekly cycles, with capecitabine
given according to the standard schedule used in Europe
and the USA (capecitabine twice daily (b.i.d.) for 14 days
followed by a 7-day rest period). In Japan, however,
a 4-weekly regimen with capecitabine given on days 1–21
followed by a 7-day rest period has been investigated
[31–33]. This regimen was selected for further development
based on cutaneous eVects observed in an early dose-Wnding
study of a continuous regimen in Japanese patients [34].
Treatment with capecitabine monotherapy is covered by
National Health Insurance only if administered using this
4-weekly schedule at a dose of 829 mg/m2 b.i.d. As a result,
a 4-weekly schedule is commonly adopted in clinical practice
in Japan. Similarly, paclitaxel treatment for MBC typically
consists of weekly administration of 80 mg/m2 on days 1, 8,
and 15 every 28 days. Therefore a 28-day XP combination
regimen may be a valid alternative to the 21-day regimen
developed in most Western countries.

Patients and methods

Study design

The primary objective of this multicenter, phase I, dose-
Wnding study conducted by the Kinki Breast Cancer Study
Group (KBCSG) was to identify the maximum tolerated
dose of a 28-day regimen of capecitabine in combination
with weekly paclitaxel in patients with advanced or recur-
rent breast cancer, and determine the recommended dose
for a phase II study. Secondary objectives included estima-
tion of the proportion of patients achieving a response or
stable disease 6 months after treatment initiation and
assessment of the safety proWle. A standard 3 + 3 dose–
escalation design was used.
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The protocol was approved by the institutional review
board at each center. The study was conducted in accor-
dance with Good Clinical Practice Guidelines (Sixth Inter-
national Conference on Harmonisation and the Declaration
of Helsinki). All patients provided written informed con-
sent.

Eligibility criteria

Female patients with histologically or cytologically con-
Wrmed breast cancer and evidence of measurable metastatic
disease using Response Evaluation Criteria in Solid
Tumors (RECIST) were eligible for this study. Main
inclusion criteria were: age 20–75 years, ECOG
performance status 0 or 1, normal renal, hepatic, and hema-
tologic function conWrmed by a prestudy examination
(white blood cell count ¸ 4,000/mm3 and ·12,000/mm3,
neutrophil count ¸ 2,000/mm3, platelet count ¸ 100,000/
mm3, hemoglobin ¸ 9.0 g/dl, aspartate aminotransferase
(AST) and alanine aminotransferase (ALT) · 2.5 £ upper
limit of clinic normal (ULN), total bilirubin < 1.25 £ ULN,
serum creatinine < 1.5 £ ULN, creatinine clearance > 50
ml/min), and no prior radiotherapy to the target lesion. At
least 2 weeks must have elapsed since completing previous
endocrine therapy and 4 weeks must have elapsed since
completion of previous chemotherapy, radiotherapy, sur-
gery, or treatment with an investigational new drug.
Patients were ineligible if they had previously received a
taxane or capecitabine.

Treatment

Capecitabine was administered orally at a twice-daily dose
of 628 mg/m2 (dose level 1) or 829 mg/m2 (dose levels 2
and 3) taken within 30 min after morning and evening
meals, for 21 consecutive days. Paclitaxel was administered
intravenously as a 60-minute infusion at a dose of 80 mg/
m2 (levels 1 and 2) or 90 mg/m2 (level 3) on days 1, 8, and
15. These initial doses were selected based on the antici-
pated increase in both eYcacy and toxicity compared with
single-agent administration, as is usual in combination
studies. Table 1 shows the dose–escalation scheme. Preme-
dication prior to paclitaxel administration was mandatory
and consisted of i.v. dexamethasone 20 mg, oral diphenhy-
dramine hydrochloride 50 mg, and i.v. ranitidine 50 mg. If
no hypersensitivity reactions occurred after the Wrst dose of
paclitaxel, the dexamethasone dose could be reduced to
8 mg from cycle 2 onwards at the discretion of the treating
physician. If the Wrst two cycles of XP combination therapy
were well tolerated, patients could continue to receive com-
bination therapy until disease progression or unacceptable
toxicity.

Dose–escalation scheme

The Wrst cohort of three patients was treated at dose level 1.
Dose-escalation decisions were based on the occurrence of
dose-limiting toxicities (DLT) during the Wrst two cycles.
DLTs were deWned as any of the following during the Wrst
two cycles of chemotherapy: (1) grade 4 leukopenia
(<1,000/mm3) or neutropenia (<500/mm3) lasting for
>4 days; (2) toxicity resulting in omission of two or more
paclitaxel doses; (3) fever (>38.0°C) associated with grade
3 or 4 neutropenia (<1,000/mm3) or clinical infection; (4)
grade 4 thrombocytopenia (<25,000/mm3); (5) grade 3
hand–foot syndrome [12]; (6) other grade 4 non-hemato-
logic toxicity (excluding hair loss, nausea/vomiting, and
anorexia); (7) toxicity resulting in a delay of >7 days before
administration of the second or third cycle. Any events
other than those described above could be classiWed as a
DLT at the discretion of the data and safety monitoring
committee.

If none of the three patients in a cohort experienced a
DLT, three patients were to be treated at the next dose
level. If one of the three patients experienced a DLT, three
additional patients were to be treated at the same dose level.
If no further DLTs occurred, three patients were to be
treated at the next dose level. If a DLT occurred in two or
more of a cohort of six patients, or two or more of a cohort
of three patients, that dose level was to be deWned as the
maximum tolerated dose and the previous dose level was to
be deWned as the recommended dose.

Study assessments

Adverse events were graded using the National Cancer
Institute Common Toxicity Criteria (CTCAE v3.0). Details
of all adverse events and laboratory abnormalities and their
relationship to study treatment were to be recorded on the
Case Report Form. Tumor lesions were measured at base-
line and after every second cycle using RECIST.

Table 1 Dose-escalation scheme

b.i.d. twice daily

Dose 
level

Paclitaxel 
days 1, 8.15 
(mg/m2)

Capecitabine 
days 1–21 
(mg/m2) b.i.d

¡1 70 628

1 80 628

2 80 829

3 90 829
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Results

Patient characteristics

Between November 2003 and June 2005, nine women were
enrolled, all of whom had previously received chemother-
apy. Six received dose level 1 and three received dose level
2. Baseline characteristics are summarized in Table 2. XP
was given as Wrst-line chemotherapy for MBC in three
patients, second-line therapy in Wve patients and third-line
therapy in one patient.

Tolerability

Table 3 shows all adverse events occurring in more than
one patient during the Wrst two cycles of therapy. Among
the Wrst cohort of three patients treated at dose level 1
(capecitabine 628 mg/m2 b.i.d., paclitaxel 80 mg/m2), one
experienced grade 3 non-hematologic toxicity (peripheral
neuropathy, malaise, muscle pain, diYculty in walking due
to pelvic pain), meeting the criteria for DLT. Therefore,
three additional patients were recruited to dose level 1.
There were no further DLTs at this dose level. Three
patients were enrolled to dose level 2, none of whom

experienced any DLT. Hand-foot syndrome was observed
at grade 1 intensity in two patients and grade 2 intensity in
four patients. There were no grade 3 cases in any of the
patients treated in this study and there was no evidence
that concomitant use of paclitaxel exacerbated hand-foot
syndrome.

When all three patients had completed combination
treatment at level 2, tolerability was evaluated by the data
and safety monitoring committee. The panel decided that as
both capecitabine and paclitaxel had been administered at
their full, Japanese regimen, single-agent doses (capecita-
bine 829 mg/m2 b.i.d., paclitaxel 80 mg/m2), and the dose
intensity of level 2 exceeded the doses adopted in clinical
trials of this combination in the USA, escalation to dose
level 3 should not proceed. Consequently, the recom-
mended regimen for phase II evaluation is capecitabine
829 mg/m2 b.i.d. on days 1–21 in combination with paclit-
axel 80 mg/m2 on days 1, 8, and 15, both repeated every
28 days.

Table 2 Baseline characteristics (n = 9)

CMF cyclophosphamide methotrexate 5-Xuorouracil, MBC metastatic
breast cancer

Median age, years (range) 55 (47–66)

ECOG performance status

0 4

1 5

Menopausal status

Premenopausal 1

Postmenopausal 8

Sites of metastases

Liver 6

Lung 3

Pleura 1

Bone 5

Skin 1

Lymph node 4

Prior adjuvant chemotherapy

None 4

CMF 2

Anthracycline 2

Oral 5-Xuorouracil 1

Prior chemotherapy for MBC

None 3

Anthracycline 5

Docetaxel 1

Table 3 Adverse events occurring in more than one patient during the
Wrst two cycles of therapy

ALT alanine aminotransferase, AST aspartate aminotransferase

Level 1 (n = 6) Level 2 (n = 3)

Capecitabine 
(mg/m2 b.i.d., days 1–21)

628 829

Paclitaxel 
(mg/m2, days 1, 8,15)

80 80

Grade 2 3 2 3

Hematologic

Leukopenia 3 0 3 0

Neutropenia 0 1 3 0

Non-hematologic

Anorexia 0 0 1 0

Nausea 0 0 1 0

Vomiting 1 0 2 0

Diarrhea 0 0 2 0

Constipation 1 0 1 0

Neurotoxicity (sensory) 1 1 0 0

Fatigue 1 1 0 0

Muscle pain 0 1 0 0

Arthralgia 1 0 0 0

Hand–foot syndrome 3 0 1 0

Alopecia 2 0 0 0

Dysgeusia 0 0 2 0

Hypertension 0 0 1 0

Desquamation 0 0 2 0

Laboratory

AST 1 0 0 0

ALT 0 0 1 0
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Antitumor eYcacy

Partial responses were conWrmed in all three patients
receiving dose level 2 and one of the two patients receiving
dose level 1 as Wrst-line therapy, giving an overall response
rate of 44% (4/9 patients). The other patient receiving dose
level 1 as Wrst-line therapy achieved stable disease. Among
the remaining four patients receiving dose level 1 as sec-
ond- (n = 3) or third-line (n = 1) therapy, three-showed dis-
ease progression and one was not evaluable.

Discussion

The 4-weekly XP schedule investigated in this study is well
tolerated and active. We recommend a regimen of capecita-
bine 829 mg/m2 b.i.d. on days 1–21 plus paclitaxel 80 mg/
m2 on days 1, 8, and 15, both repeated every 28 days, for
phase II evaluation. Our results provide an early indication
that our 4-weekly XP regimen is a valid alternative to the 3-
weekly regimen used in other parts of the world.

In patients with less aggressive, asymptomatic, small-
volume breast cancer following anthracycline- and/or tax-
ane-containing (neo)adjuvant therapy, oral capecitabine
monotherapy is considered an acceptable Wrst-line therapy,
enabling patients to maintain good quality of life. At dis-
ease progression, more intensive chemotherapy, including
intravenous taxane therapy, may be considered.

In patients with more aggressive disease who require
rapid reduction in tumor burden, the regimen oVering the
highest response rate should be considered. This strategy is
important because if Wrst-line therapy is ineVective, result-
ing in increased tumor volume, further treatment may be
compromised because of extensive tumor growth, deterio-
ration in general health, or worsening symptoms. This con-
cept is supported by results of the randomized, phase III
trial reported by O’Shaughnessy et al. [24], in which 35%
of patients initially randomized to docetaxel received no
further chemotherapy at progression, thus denying them the
opportunity to beneWt from other agents [35]. Further sup-
port comes from a randomized clinical trial comparing
capecitabine and docetaxel combination treatment versus
sequential administration of these two agents [25]. In this
trial, response rate, progression-free survival, and overall
survival were signiWcantly superior in patients receiving
combination versus sequential treatment. Similarly, the
authors of the Mexican Oncology Group Study concluded
that “when rapid response is the primary goal, patients
should receive combination therapy (capecitabine plus tax-
ane). If long-term outcomes and quality of life are more
important, capecitabine followed by a taxane is an equally
appropriate choice” [21].

The value of capecitabine/taxane combination regimens
has been seen in numerous clinical trials [24–30, 36–38].
Phase I and II studies conducted in Europe and North and
South America have explored diVerent doses and schedules
of XP. In several of these studies [28, 36, 38], a capecita-
bine dose of 1,000 mg/m2 b.i.d., days 1–14 every 21 days,
has been adopted. This dose was also used in combination
with 3-weekly paclitaxel in the randomized phase III trial
versus epirubicin/paclitaxel as Wrst-line therapy for MBC
[30]. The capecitabine dose recommended based on results
of the present study provides a dose intensity of 8,699 mg/
m2/week, very similar to the 9,333 mg/m2/week intensity in
the studies using 1,000 mg/m2 b.i.d. in a 3-weekly regimen.
Interestingly, in the US Oncology phase II study reported
by Blum et al. [29], the US phase II study reported by Gra-
dishar et al. [27], and the randomized trial by the Mexican
Oncology Study Group [21], the dose intensity was only
7,700 mg/m2/week. This diVerence can probably be
explained by regional diVerences in the tolerability of
Xuoropyrimidines that have recently become apparent. In
an analysis of more than 3,000 patients treated with 5-Xuo-
rouracil- or capecitabine-based regimens for colorectal can-
cer, Xuoropyrimidine therapy was least well tolerated in US
patients and best tolerated in Asian patients [39]. Tolerabil-
ity in European patients was intermediate. Thus, subtle
diVerences in dose intensity may be appropriate when these
diVerences are taken into account. Recently, a 2-weekly
regimen with capecitabine given on days 1–7 every 14 days
has been investigated in the USA [40], based on preclinical
Wndings and mathematical modeling [41]. Although the
average weekly dose delivered using this 7/7 schedule is no
higher than with the conventional schedule, it is attracting
some interest in the USA. Hand–foot syndrome and diar-
rhea remain the DLTs. The paclitaxel dose intensity in our
study was identical to that used in the study by Susnjar
et al. [36].

Both the randomized phase III trial of capecitabine plus
3-weekly paclitaxel [30] and the US phase II study investi-
gating capecitabine plus paclitaxel on days 1 and 8 [29]
demonstrated remarkable eYcacy. Response rates were 52
and 55%, respectively, and median overall survival was
25.6 and 17 months, respectively. The slightly lower
response rate in the present small study was to be expected
given that most patients received XP in the second- or
third-line setting in our study, contrasting with the Wrst-line
setting in the larger studies. Moreover, this Japanese study
included only nine patients and was not designed to assess
eYcacy. Nevertheless, antitumor activity was evident.

To further assess the eYcacy and tolerability of a 4-weekly
XP schedule in Japanese patients, a multicenter, phase II
trial (KBCSG 0609) has been initiated using the regimen
identiWed in the present study.
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