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Objective: The purpose of this study was to observe the efficacy and toxicities of capecitabine-based
chemotherapy and capecitabine monotherapy as maintenance therapy in the treatment of metastatic breast
cancer (MBC).

Patients and methods: A total of 98 MBC patients were treated with capecitabine combined with
vinorelbine (NX).

Results: The median number of treatment was 6 cycles (1-7 cycles). There were two cases of complete
remission (CR), 58 partial remission, 27 stable disease (SD), 11 progression disease. The overall response rate
(ORR) (CR + PR) was 61.2%. The clinical benefit rate (CBR) was 75.5%. Fifty of effective patients received
with capecitabine monotherapy as maintenance therapy. The ORR (CR + PR) was 4%. The CBR was 48%.
The median progression-free survival (PFS) was 12 months. In maintenance therapy or not, the median post
metastasis survival rate (MSR) was 63 and 28 months, respectively. In the combination therapy group, the
major grade 3/4 toxicities included hand-foot syndrome (3.1%), skin pigmentation (2.0%), diarrhoea and
abdominal distension (5.1%), stomatitis (1.0%), and leukopenia (20.4%).

Conclusions: Capecitabine-based combination therapy and single-agent capecitabine maintenance therapy

were well tolerated and effective to MBC.
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Introduction

Breast cancer is the most common non-cutaneous
malignancy, accounting for nearly one in three cancers
diagnosed among women in the United States, and the
second leading cause of cancer death around the world (1,2),
20% of patients with lymph node-negative breast cancer
and 50-60% of patients with lymph node-positive breast
cancer suffer from tumor metastasis within 5 years after
surgery (3,4). Since metastatic breast cancer (MBC) still
cannot be cured, the objectives were to extend the overall
survival, relieve tumor-related symptoms, and delay tumor
progression while maintaining the optimal quality of life (5).

Along with the wide application of anthracyclines or
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taxanes as the adjuvant chemotherapy or front-line and
salvage chemotherapy regimens for advanced breast
cancer, the salvage treatment for the anthracycline- or
taxane-resistant advanced breast cancer has become a
major challenge for medical oncologists (6). Capecitabine
(Xeloda) is a novel oral a fluoropyrimidine carbamate with
cytotoxic activity. It can be rapidly absorbed, with low
toxicity (7). When used alone or in combination with many
other chemotherapy drugs, it is effective for advanced
breast cancer (7,8). As a maintenance therapy for MBC,
capecitabine can significantly prolong the patients’ survival
time and improve the quality of life (9).

In the current study, we tried to detect the efficacy
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Table 1 Clinical data of 98 patients with metastatic breast cancer

X maintenance
group, n (%)

Combination
group, n (%)

Clinical features

Age

>60 years 18 (18.4) 13 (26.0)

<60 years 80 (81.6) 37 (74.0)
Hormone receptor

Positive 53 (54.1) 31 (62.0)

Negative 45 (45.9) 19 (38.0)
Her-2

Positive 43 (43.9) 22 (44.0)

Negative 55 (56.1) 28 (56.0)
Previous treatment

First-line 53 (54.1) 30 (60.0)

Second-line and above 45 (45.9) 20 (40.0)
Metastatic sites

Viscera 77 (78.6) 39 (78.0)

Non-viscera 21 (21.4) 11 (22.0)
DFS

>2 years 44 (44.9) 23 (46.0)

<2 years 54 (55.1) 27 (54.0)

X, capecitabine; DFS, disease-free survival.

and safety of capecitabine combined with vinorelbine in
treating MBC as well as the capecitabine monotherapy
for maintenance treatment after the effective combination
therapy.

Patients and methods
Patients

A total of 98 MBC patients who had received capecitabine
combined with vinorelbine (among whom 50 received
capecitabine monotherapy as maintenance therapy)
in the Department of Breast Diseases, Henan Cancer
Hospital, from December 2009 to December 2013, were
studied. Eligibility criteria included the patients preferred
chemotherapy; prior anthracycline- and taxane-based
therapies failed; HER,-positive patients could not afford
the trastuzumab (Herceptin)-based targeted therapy;
previous endocrine therapy failed in hormone receptor-
positive patients. All the patients were women, with a
median age of 53 years. In these subjects, there were at least
one measurable lesion, and routine liver function, kidney
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function, blood, and urine tests showed that there was
no contraindication for chemotherapy. Their Karnofsky
performance status (KPS) scores were =70 (Table 1).

Treatment

A total of 98 patients received the combination treatment using
capecitabine and vinorelbine, among whom 43 were HER2-
positive, 22 further received the maintenance treatment. All
did not receive the trastuzumab (Herceptin)-based targeted
therapy due to economic concerns. The dosages in the
combination group were as follows: capecitabine 1,000 mg/m’,
orally, twice daily, d 1-d 14; and vinorelbine 25 mg/m’, d 1 and
d 8, 21 days as one cycle. Patients in the combination group
with a disease control rate (CR + PR + SD) =6 months entered
the maintenance group: capecitabine 1,000 mg/m’, orally,
twice daily, d 1-d 14, 21 days as one cycle.

Statistical analysis

The therapeutic efficacy was evaluated using the Response
Evaluation Criteria in Solid Tumors (RECIST) version 1.0
every two cycles. The efficacy was evaluated as complete
remission (CR), partial responses (PR), stable disease
(SD), and progressive disease (PD). The overall response
rate (ORR) = (CR + PR)/case number x100%; clinical
benefit rate (CBR) = (CR + PR + SD) =6 months/case
number x100%. The progression-free survival (PFS) was
defined as the time elapsed between combined treatment
initiation and tumor progression, loss to follow-up, or
death during the combination therapy or maintenance
therapy. The post-metastasis survival (PMS) was defined as
the time elapsed between the first onset of metastasis and
loss to follow-up/death. The National Cancer Institute’s
Common Terminology Criteria for Adverse Events was
applied in this study.

Statistical analysis was performed using 17.0 for Windows
(SPSS, Chicago, IL, USA). Particularly, the Kaplan-Meier
survival analysis was performed, and univariate analysis of
prognostic factors was performed using the log-rank test. A
value of P<0.05 was considered statistically significant.

Results

Efficacy and safety

A total of 98 MBC patients completed 1-7 cycles of
chemotherapy (median, 6 cycles); all these patients were
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Table 2 Therapeutic efficiencies in the combination group and

the maintenance group

Combination group Maintenance group

Clinical data
(%) (%)
CR 2.0 (2.0) 1(2.0)
PR 58 (59.2) 1(2.0)
SD >6 months 4 (14.3) 19 (38.0)
SD <6 months 3(138.3) 1(22.0)
PD 1(11.2) 18 (36.0)

CR, complete remission; PR, partial responses; SD, stable
disease; PD, progressive disease.

Table 3 Comparison of the therapeutic efficacies in the

combination group

NX combination group (%)

Clinical data
n ORR (%) P value CBR (%) P value

Age 0.991 0.820
>60 years 18 11 (61.1) 15 (83.3)
<60 years 80 49 (61.2) 62 (77.5

Hormone receptor 0.547 0.351
Positive 53 31 (568.5) 42 (79.2
Negative 45 29 (64.4) 32 (71.1)

Her-2 0.891 0.802
Positive 43 26 (60.5) 33 (76.7)
Negative 55 34 (61.8) 41 (74.5)

Previous treatment 0.289 0.644
First-line 53 35 (66.0) 41 (77.4)
Second-lineand 45 25 (55.6) 33 (73.3
above

Metastatic sites 0.942 0.935
Viscera 77 47 (61.0) 58 (75.3)
Non-viscera 21 13 (61.9) 16 (76.2)

DFS 0.101 0.714
>2 years 44 23 (52.3) 34 (77.3)
<2 years 54 37 (68.5) 40 (74.1)

NX, vinorelbine combined with capecitabine; ORR, overall
response rate; CBR, clinical benefit rate; DFS, disease-free
survival.

regarded as evaluable cases. Upon the completion of the
1-7 cycles of combination chemotherapy, the efficacies
were as follows: CR 2 cases, PR 58 cases, SD 27 cases, and
PD 11 cases (Table 2). The ORR was 61.2% (60/98), and
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the CBR was 75.5% (74/98). In the combination group,
the ORR and CBR were not significantly associated with
age, estrogen/progesterone receptor status, HER, status,
previous chemotherapy lines, metastatic locations, and DFS
(Table 3).

Totally 87 patients archived CR + PR + SD, although
18 patients withdrew from the treatment; 2 patients were
converted to other regimens based on their own preference;
14 patients were converted to other therapies due to drug
resistance or disease progression during the combined
treatment; 2 patients entered endocrine drug maintenance
therapy; 1 patient entered single-agent vinorelbine
maintenance therapy after one cycle of combined treatment
because he could not tolerate capecitabine; and 50 patients
entered single-agent capecitabine maintenance therapy.

In the maintenance group, PD was noted in 15 cases;
in 21 cases, the efficacy of combined treatment was
maintained, the efficacy of combined treatment was
stable and even slightly improved; in one case who had
achieved PR during the combined treatment, the lesion
further shrank and the efficacy reached “CR”; and in
one case, the disease was slightly improved after one
cycle of combined treatment but then the patient began
to receive the single-agent capecitabine maintenance
therapy due to abdominal distension, in whom the lesion
further shrank and the efficacy reached “PR”. The ORR
of the single-agent capecitabine maintenance therapy
was 4% (2/50), and the CBR was 48% (24/50). The ORR
and CBR of the single-agent capecitabine maintenance
therapy were significantly superior in the estrogen/
progesterone receptor-negative group than in the
estrogen/progesterone receptor-positive group (P=0.009)
and in HER2-negative group than in HER2-positive
Group (P=0.049) (Table 4). They were not significantly
associated with age, previous chemotherapy lines,
metastatic locations, and DFS (P>0.05).

Progression-firee survival (PFS)

The follow-up ended December 31, 2013. Up to the
follow-up, the number of deaths were 24 in the non-
maintenance group (24/48) and 16 in the maintenance
group (16/50). In the maintenance group, the median PFS
was 12 months (95% CI: 10.5-13.5 months). Univariate
analysis using the log-rank test showed that age, estrogen/
progesterone receptor status, Her-2 status, DFS, number
of salvage treatment lines, and visceral metastasis were not
significantly correlated with the PFS.
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Table 4 Comparison of the therapeutic efficacies in the

maintenance group
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Table 5 Grade 3/4 toxicities in the combination group and

maintenance group

X maintenance group

Clinical data
ORR (%) P value CBR (%) P value

Age 0.064 0.764
>60 years 13 2 (15.4) 5 (38.5)
<60 years 37 0(0) 16 (43.2)

Hormone receptor 1 0.009
Positive 31 1@8.2) 8 (25.2)
Negative 19 1(5.3) 12 (63.2)

Her-2 0.497 0.049
Positive 22 0 (0) 5(22.7)
Negative 28 2(7.1) 16 (50.0

Previous 0.57 0.128

treatment
First-line 30 2 (6.7) 10 (33.3)
Second-line and 20 0 (0) 11 (565.0)
above

Metastatic sites 1 1
Viscera 39 2 (5.1) 16 (41.0)
Non-viscera 11 0/11 (0) 5 (45.5)

DFS 1 0.145
>2 years 23 14.3) 12 (52.2)
<2 years 27 1(3.6) 9 (33.3)

X, capecitabine; ORR, overall response rate; CBR, clinical
benefit rate; DFS, disease-free survival.
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Figure 1 The post-metastasis survival (PMS) in the non-
maintenance group (NX) and the maintenance group (NX-X).
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X maintenance
group, n (%)

NX combination
group, n (%)

Grade 3/4 toxicities

Leukopenia 20 (20.4) 0 (0.0)
Diarrhoea 3 (3.1) 0 (0.0)
Abdominal distension 2 (2.0) 0 (0.0)
Hand-foot syndrome 3 (3.1) 1(1.0
Stomatitis 1(1.0) 0 (0.0)
Skin pigmentation 2 (2.0) 6 (12.0)

NX, vinorelbine combined with capecitabine; X, capecitabine.

Post-metastasis survival (PMS)

The PMS was 63 months (95% CI: 18.4-107.6 months) and
28 months (95% CI: 15.5-40.5 months) in the maintenance
group and the non-maintenance group, showing significant
difference (P=0.006) (Figure I).

Toxicities

In the combination group (n=98), the main grade 3/4
toxicities were neutropenia, hand-foot syndrome, abdominal
distension, diarrhea, stomatitis, and skin pigmentation,
seen in 20 patients (20.4%). These symptoms mainly
occurred 10-13 days after the chemotherapy and were
resolved after symptomatic management using granulocyte
colony-stimulating factor. Meanwhile, the main non-
hematologic grade 3/4 toxicities included hand-foot
syndrome (n=3, 3.1%), gastrointestinal reactions (n=5,
5.1%), stomatitis (n=1, 1%), and skin pigmentation (n=2,
2%); after symptomatic management, the patients could
continue to receive the following treatment cycles. In the
maintenance group (n=50), the main adverse reaction was
skin pigmentation (n=6, 12.0%), which was considered to
be due to the administration of capecitabine. Nevertheless,
all patients in the maintenance group could tolerate the
maintenance treatment (Tuble 5).

Discussion

The role of capecitabine combined with vinorelbine in
treatment of advanced breast cancer has been studied
(10-13). It was reported that vinorelbine combined with
capecitabine was applied in the treatment of 31 patients
with advanced breast cancer, achieving a response rate of
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49%, which included CR in 4 cases and PR in 11 cases; the
TTP was 7.6 months, and the median survival time was
27.2 months (10). In this study, we applied capecitabine
combined with vinorelbine in treating patients with
advanced MBC that had been resistant to anthracyclines/
taxanes and archived an ORR of 61.2% and CBR of 75.5%,
with a median PFS of 12 months, which was basically
consistent with previous studies (10-13). This strategy has
shown good efficacy in terms of improving symptoms,
relieving pain, increasing KPS score, and improving
patients’ quality of life.

Maintenance treatment was usually applied in patients
who have achieved CR, PR, or SD after the initial
combination therapy by the prolonged administration of a
single agent in the combination regimen, with an attempt
to control the disease. Capecitabine with its high efficacy
and low toxicities, has shown unique advantages in the
maintenance treatment of breast cancer. According to a
retrospective analysis, in patients with recurrent MBC
who had achieved CR, PR, or SD after capecitabine-
based combination treatment, subsequent single-agent
capecitabine maintenance therapy achieved a CBR of
32.2% and maintained the original efficacy in 81% of the
patients; the median TTP was 4 months (14). Data from
over 70 research centers worldwide have shown that the
response rates of capecitabine monotherapy in treating
advanced breast cancer ranged 20-40%; no prophylactic
or adjunctive medication is required during the treatment;
in addition, this strategy is quite safe, and the patients
can enjoy good quality of life (15). In the current study,
the median MSR was 63 months and 28 months in the
maintenance group and non-maintenance group. Obviously,
the survival was significantly superior in patients who had
received the maintenance treatment than those who had not
received the maintenance treatment due to various reasons
(disease progression during the combined treatment, or
treatment interruptions).

The common toxicities of capecitabine included
diarrhoea, gastrointestinal disorders, hand-foot syndrome,
and bone marrow suppression. It was found that the toxicity
types of capecitabine are associated with factors such as the
treatment regimens and medication frequency (16). We
also observed the treatment-related mild and moderate
adverse reactions in our cohort. However, no treatment-
associated death was noted. The most common grade
3/4 toxicity was bone marrow suppression (20.4%). In
contrast, the main non-hematologic adverse events included
gastrointestinal reactions, hand-foot syndrome, stomatitis,
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and skin pigmentation, with an overall incidence of 11.2%.
The incidence of skin pigmentation increased in the
maintenance group, while the incidences of other toxicities
did not.

In conclusion, capecitabine combined with vinorelbine
plus single-agent capecitabine maintenance therapy is a
safe, effective, and tolerated strategy for the treatment of
MBC. As a preferred drug for the maintenance therapy,
capecitabine provides an option for the multidisciplinary
management of advanced breast cancer. However, this
findings needs to be confirmed by prospective randomised
control trials.
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