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Capecitabine and docetaxel in the treatment of metastatic
breast cancer: combination, sequence or single agent?
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abstract

Capecitabine is preferentially activated to 5-fluorouracil in tumour tissue by
thymidine phosphorylase (TP). When combined with agents known to upregulate
TP, such as docetaxel, a synergistic interaction was noted in preclinical models.
In a phase III clinical trial, the combination of capecitabine plus docetaxel yielded
improved response rates, progression-free survival and an absolute survival benefit
of 3 months compared with docetaxel alone. Combination therapy was associated
with significantly more diarrhoea, stomatitis, hand–foot syndrome and nausea and
vomiting, although dose reductions can reduce these side-effects while maintaining
a survival benefit. The superiority of the combination as opposed to the sequential
use of these drugs remains unclear. There is interest in developing single-agent
capecitabine as first-line treatment for patients with more indolent disease where,
as a consequence of improved tolerability, continued use may lead to improvements
in overall survival.

© 2008 Elsevier Ltd. All rights reserved.

1. Introduction

Combination chemotherapy is commonly used in the
treatment of metastatic breast cancer (MBC), though in
the palliative setting the advantage of this approach
as opposed to the sequential use of single agents is
perhaps less clear. In considering what constitutes an
ideal combination of cytotoxic agents there are a number
of factors that should be considered. Each agent should
have its own activity and there should preferably be some
evidence of synergy. Most importantly, the toxicities of
the agents should preferably not overlap. In practice, few
chemotherapy combinations meet all of these criteria
(e.g. toxicities, such as myelosuppression and mucositis,
frequently overlap).
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2. Capecitabine plus docetaxel

Capecitabine is an orally bioavailable drug activated
by a cascade of enzymes culminating in conversion
to 5-fluorouracil by thymidine phosphorylase (TP).
While TP is known to be upregulated in cancers, 1,2

it can also be upregulated by other chemotherapy
agents (e.g. gemcitabine, docetaxel) and radiotherapy. 3,4

Preclinical synergy between capecitabine and docetaxel
was demonstrated in the late 1990s. When used as
single agents, capecitabine and docetaxel slowed tumour
growth, but when combined the two agents produced
a reduction in tumour burden that was the result of
a synergistic effect. 5 This was not associated with an
additive effect in toxicity. As a result of this work, and
given the relative lack of myelosuppression associated
with capecitabine, this combination was taken forward
into the clinical setting.

O’Shaughnessy et al. conducted a trial comparing
capecitabine (1250mg/m2 twice a day for 2 weeks of every
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Fig. 1 – A comparison of overall survival between
the capecitabine plus docetaxel combination arm and
docetaxel alone arm in anthracycline-pretreated metastatic
breast cancer patients in the O’Shaughnessy trial. Orig-
inally published by the American Society of Clinical
Oncology (O’Shaughnessy J, Miles D, Vukelja S, et al.
Superior survival with capecitabine plus docetaxel com-
bination therapy in anthracycline-pretreated patients with
advanced breast cancer: phase III trial results. J Clin Oncol
2002;20:2812−23).

3-week cycle plus docetaxel 75mg/m2 on day 1) with
docetaxel alone (100mg/m2 on day 1) as first-, second- or
third-line therapy for MBC. 6 The primary endpoint was
progression-free survival (PFS).
The activity of the combination was significantly

greater, achieving a response rate of 42% compared
with 30% in the docetaxel-alone arm ( p=0.006), and
a 2-month increase in PFS ( p=0.0001). This translated
into an absolute survival benefit of 3 months for the
combination ( p=0.0126) (see Fig. 1), despite the lower
dose of docetaxel used in the combination arm. This
confirmed the preclinical results with a demonstrable
improvement in overall survival, and was one of the first
trials to demonstrate a survival benefit of this extent in
a combination chemotherapy regimen in advanced-stage
breast cancer.
A post hoc analysis of this study demonstrated that even

in patients with a relatively poor prognosis (those with
an initial disease-free interval of <2 years), the benefits
of the combination were still evident ( p=0.013). 7

Patients receiving the combination had greater toxicity
in terms of diarrhoea, stomatitis, hand–foot syndrome
and nausea and vomiting. However, there was more
febrile neutropenia, myalgia, arthralgias and pyrexias in
the docetaxel-alone arm, presumably attributable to the
fact that docetaxel was administered at a higher dose
than in the combination arm. Therefore, there is a trade-
off in terms of side-effects between the two treatment
regimens. Global health status estimates from this study
demonstrated that quality of life was not significantly
different between the two arms of the trial.

3. Dose reduction

The projected dose intensity was, however, difficult to
deliver. In approximately half of the cases treated the
dose was reduced to 75% for one or, most commonly,
both drugs, and in a significant minority of patients the
dose of capecitabine was reduced to 50%. Reassuringly,
a post hoc analysis demonstrated that if the dose of the
second course was reduced then overall survival was not
significantly compromised compared with continuing on
the full-dose regimen. Leonard et al. found that reducing
the dose of capecitabine reduced the occurrence of
higher grades of diarrhoea, stomatitis and hand–foot
syndrome, and, when the dose of docetaxel was reduced
as well, febrile neutropenia. Nevertheless, a survival
benefit was still observed. 7

These data were presented to the UK National Institute
for Clinical Excellence, which approved the combination
based on improvements in response rate, time to disease
progression and survival. Pharmacoeconomics were also
considered and the combination was found to be cost
effective, since the cost of capecitabine was largely offset
by the reduced acquisition cost of docetaxel.

4. Sequential use of docetaxel and capecitabine

The pivotal trial cited above did not address the clinically
important question of whether the combination of
capecitabine plus docetaxel was superior to the planned
sequence of docetaxel followed by capecitabine. This is
an important consideration since several studies have
demonstrated that the activity of capecitabine as a single
agent following docetaxel failure produces a response
rate in the order of 20%. 8−11 In the O’Shaughnessy study,
patients who received capecitabine upon docetaxel
failure (>25%) had significantly greater survival rates
than patients who received other types of chemotherapy
(p=0.005) (see Fig. 2). 12
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Fig. 2 – A comparison of capecitabine monotherapy versus
all other chemotherapy following docetaxel failure in
metastatic breast cancer patients in the post hoc analysis
of the O’Shaughnessy trial. 12
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A small randomised study (n=100) compared the
planned sequence of docetaxel (100mg/m2) followed
at relapse by capecitabine (1250mg/m2) versus a
capecitabine (1250mg/m2) plus docetaxel (75mg/m2)
combination as first-line therapy for MBC patients who
had received prior anthracycline treatment. 13 Response
rates were significantly higher in the combination arm
versus the sequential arm (68% vs. 40%, p=0.004). There
were also significant improvements in time to disease
progression ( p=0.001) and overall survival ( p=0.006) in
the combination arm. While this study supports the use
of combination therapy with capecitabine plus docetaxel,
additional supporting data would be reassuring.

5. Capecitabine as first-line treatment

Capecitabine has been considered for use as monother-
apy for first-line chemotherapy of metastatic disease.
Two small studies explored this: Talbot et al. com-
pared capecitabine with paclitaxel, and O’Shaughnessy
et al. compared capecitabine with the combination of
cyclophosphamide plus methotrexate plus 5-fluorouracil
(CMF). Response rates and time to disease progression
were not significantly different when capecitabine
was compared with the more conventional regimens,
though the small size of the studies prevents any firm
conclusions from being made. 14,15

In a randomised phase II trial comparing capecitabine
1250mg/m2 with capecitabine 1000mg/m2 as first-line
chemotherapy in an older group of patients (aged
65−89 years) with advanced breast cancer, encouraging
response rates of 37% and 35%, respectively, were noted,
with a low incidence of grade 3/4 toxicities. 16

In a head-to-head comparison of single-agent capecita-
bine versus the capecitabine plus docetaxel combination
as first-line chemotherapy, the Mexican Oncology Study
Group studied capecitabine 1250mg/m2 as a single
agent followed on disease progression by a taxane,
and compared it with the combinations of capecitabine
825mg/m2 plus docetaxel 75mg/m2 and capecitabine
825mg/m2 plus paclitaxel 175mg/m2 in anthracycline-
pretreated MBC patients (n=345). 17 PFS and overall
survival (median 24 months) were comparable between
treatments, and time to treatment failure was approxi-
mately 9 months in all of the arms.

More recently, Stockler et al. compared intermittent
(1000mg/m2) and continuous (650mg/m2) administration
of capecitabine versus CMF. 18 The response rates and PFS
times were equivalent in the three arms of the study.
Median PFS was 6 months in the combined capecitabine
arms and 7 months in the CMF arm. Despite this, an
improvement in survival was noted in the combined
capecitabine arms compared with the CMF arm (22 vs.
18 months). In this study, nearly 20% of patients were
still receiving capecitabine at 12 months whereas only

5% were still receiving CMF therapy, even though the
intention was to treat until disease progression. Hence
the difference in median survival observed between both
of the capecitabine arms and the CMF arm is probably
attributable to the fact that, as a result of improved
tolerability, responding patients were able to continue on
capecitabine for longer than on CMF.

In terms of adverse events, an increased incidence
of hand–foot syndrome was observed with the low-
dose continuous and intermittent capecitabine sched-
ules (p<0.0001), whereas CMF was associated with
excess neutropenia, febrile neutropenia and stomatitis
(p<0.0001).
The ability to continue capecitabine as a consequence

of its tolerability might also explain the most recent data
from the CHAT (Capecitabine, Herceptin and Taxotere)
study, which investigated whether the capecitabine plus
docetaxel combination could be combined successfully
with trastuzumab in human epidermal growth factor
receptor 2-positive patients. The study compared the
combination of capecitabine plus docetaxel plus tras-
tuzumab with docetaxel plus trastuzumab. Although
response rates to the triplet combination and doublet
combination regimens were similar, PFS was significantly
higher in patients receiving the triplet combination. The
endpoint of median survival has not been reached in
either arm of the study. 19

6. Conclusions

The capecitabine plus docetaxel combination has been
shown to yield better response rates, time to progression
and overall survival than single-agent docetaxel. How-
ever, attention must be paid to dose reduction and the
fact that, perhaps due to relatively poor tolerability at
the licensed doses, few clinicians in the UK and Europe
use this combination.
Those patients likely to be selected for this combina-

tion might include patients with a good performance
status who nevertheless have visceral disease in which
maximal opportunity for reduction in tumour burden
is required, and where, necessarily, the likelihood of
second-line treatment might be low.

Biological treatments have perhaps set new bench-
marks for the treatment of MBC. Trastuzumab provides
a 7−9 month survival benefit and does not add
greatly to toxicity. 20 This magnitude of benefit has
not been noted for combination chemotherapy, and
where palliation is an important aim, the use of single-
agent capecitabine, particularly in an era of adjuvant
taxanes, deserves consideration. Capecitabine might be
a valid choice as a single agent in patients with
indolent disease, older patients or patients who do
not want to suffer hair loss and the side-effects of
other chemotherapies. To what extent its use as a
single agent in patients with more aggressive or visceral
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disease might compromise outcome has not yet been
adequately evaluated.
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