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Abstract: Aim: The study examined the response rate, response duration and toxicity of maintenance treatment 
(CMT) and non-maintenance treatment with capecitabine (non-CMT) in metastatic breast cancer (MBC). Material 
and methods: Between September 2009 and July 2013, a group of 82 patients with MBC, who had progressed 
after anthracycline/taxane chemotherapy, was treated with a capecitabine-based chemotherapy and divided into 
two groups. 54 patients received CMT 1.5 g twice a day from days 1 to 14, and 28 patients achieved non-CMT. 
Treatment was continued until disease progression or unacceptable toxicity. The median age of patients treated 
with CMT and non-CMT was 57 years (range 38-78) and 50 years (range 37-77). The evaluation of treatment effect 
was possible in all patients. Results: The overall response rate (ORR) was 29.7% (16 cases), including 3 (5.6%) com-
plete responses (CR) and 13 (24.1%) partial responses (PR). Stable disease (SD) was observed in 7.4% of patients 
receiving CMT (54 patients). In the group receiving non-CMT, ORR was 3.6% (1 case). The median PFS in CMT group 
was 36 weeks, while in non-CMT group was 24 weeks. The most common adverse event was hematologic toxicity 
(74.1%), with the incidence of grade 1-2/3-4 was 70.4% and 3.7%. Hand-foot syndrome was the most frequent non-
hematologic form of toxicity, occurring in 70.4% of cases. There were no treatment-related deaths. Conclusions: 
CMT is an effective and safe treatment for pretreated metastatic breast cancer patients. And CMT appears to be a 
more efficacious treatment than non-CMT.
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Introduction

Despite the improvements in treatment of met-
astatic breast cancer (MBC) during the last 
decade, MBC remains an incurable disease, 
responsible for about 40 000 deaths annually 
[1, 2]. The first line of MBC treatment consists 
of anthracyclines and taxanes. However, MBC 
often progresses because of primary or 
acquired resistance to anthracyclines and tax-
anes. So capecitabine as the single agent or in 
combination with other drugs is the most com-
monly used regimen after anthracycline/tax-
ane-based chemotherapy failure. Capecitabine 
is an oral fluorouracil (FU) prodrug that is con-
verted from 5’-deoxy-5-fluorouridine into FU by 
the enzyme thymidine phosphorylase, which is 

mainly existed in tumor cells [3]. It seems appro-
priate to assess the efficacy and tolerability of 
capecitabine in the treatment failures in 
patients with MBC. In this study, we aim to com-
pare the efficacy and safety of maintenance 
treatment with capecitabine (CMT) and non-
maintenance treatment with capecitabine (non-
CMT) in patients with MBC previously treated 
with an anthracycline/taxane-based regimen. 

Material and methods

Patients with histologic confirmation of invasive 
but not inflammatory carcinoma of breast were 
eligible. Eligible patients have received anthra-
cycline/taxane-based chemotherapy for the 
pre-treatment of disease. Between September 
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2009 and July 2013, a total of 113 female 
patients with metastatic breast cancer treated 
with capecitabine-based chemotherapy were 
enrolled in this study. The median age of 
patients was 57 years old (range 37-78). All 
patients received 6 cycles of capecitabine-
based standard chemotherapy. The treatment 
was continued until progression of the disease 
or unacceptable toxicity. Due to the progres-
sion of cancer, 31 patients were not enrolled in 

a 25% increase in size of (any) tumor and/or the 
appearance of new lesions. CR was defined as 
no histopathologic evidence of residual inva-
sive cancer cells in the breast and axillary 
lymph nodes. Clinical response assessment 
was conducted after every 2-3 cycles of chemo-
therapy. We evaluated the statistical relation-
ship using the Pearson chi squared test and the 
Fisher’s exact test for independence for dichot-
omous variables and the Student’s t test for 

Table 1. Clinical factors in 82 cases of breast cancer 

Clinical factor
No. CMT Non-CMT

P value
82 54 28

Age P=0.2883
    <50 26 15 11
    ≥50 56 39 17
Tumor Stage P=0.8737
    T1 35 22 13
    T2 37 26 11
    T3 7 4 3
    T4 3 2 1
Lymphoid Stage P=0.7556
    Negative 26 16 10
    Positive 56 38 18
Metastasis P=0.6866
    Negative 76 50 26
    Positive 6 4 2
Tumor Grade P=0.6344
    1 2 1 1
    2 64 41 23
    3 16 12 4
Pathological type P=0.6112
    Infiltrative ductal carcinoma 71 48 23
    Infiltrating lobular carcinoma 11 6 5
ER P=0.9761
    Negative 28 18 10
    Positive 54 36 18
PR P=0.9586
    Negative 34 23 11
    Positive 48 31 17
Her2 P=0.4486
    Negative 54 33 21
    1+ 2 2 0
    2+ 21 16 5
    3+ 5 3 2
There was no significant difference in clinical factors between CMT group 
and non-CMT group (P>0.05). ER, estrogen receptor; PR, progester-
one receptor; Her2, human epidermal growth factor receptor 2; CMT, 
maintenance treatment with capecitabine; non-CMT, non-maintenance 
treatment with capecitabine.

the further study. So 82 patients were 
then divided into two groups, mainte-
nance treatment with capecitabine 
group (CMT) (54 patients) and  
non-maintenance treatment with ca- 
pecitabine group (non-CMT) (28 
patients). The clinical characteristics 
of the 82 cases with breast cancer 
were shown in Table 1. Patients 
received maintenance treatment with 
capecitabine 1.5 g twice a day from 
days 1 to 14 or non-maintenance 
treatment with capecitabine. Cycles 
were repeated every 3-4 weeks. 
Patients with Her2 receptor over-
expression or Her2 gene amplification 
were previously treated with tras- 
tuzumab. 

The toxicity of therapy was evaluated 
using the NCI CTC scale (version 3). 
Granulocyte colony-stimulating factor 
(G-CSF) was used in the case of neu-
tropenic fever, infectious complica-
tions during neutropenia G3/G4 and 
as the secondary prophylaxis for 
patients who experienced febrile  
neutropenia during previous cycles. 
Metoclopramide was administered as 
antiemetic treatment. 

The primary endpoint was progres-
sion-free survival (PFS). The evalua-
tion of tumor response was performed 
according to WHO criteria. Partial 
response was defined as more than 
50% reduction in the product of the 
perpendicular diameters of the mea-
surable lesion(s) without progression 
of any lesion or appearance of any 
new disease. Stable disease was 
defined as no change or as a decrease 
in tumor measurements insufficient  
to qualify as a partial response. 
Progression of disease was defined as 
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continuous variables. Results were judged to 
be statistically significant at P<0.05. All analy-
ses were done using SPSS statistical package 
version 13.0.

Results

From September 2009 to July 2013, a total of 
113 female patients were assessed in this 
study. Patients were treated with capecitabine-
based regimen for a median of 6 cycles (range: 
2 to 6 cycles). Then 31 patients were not 
enrolled in the subsequent grouping, because 
of the progression of breast cancer. Among the 
total 82 patients, 3 patients (3.7%) had com-
plete release, 53 patients (64.6%) had partial 
release, and 26 patients (31.7%) are still alive 
without evidence of disease progression. Then 
the patients received CMT or non-CMT, sepa-
rately. As shown in Table 1, no significant differ-
ence was found between CMT group and non-
CMT group in age, tumor stage, lymphoid stage, 
metastasis, tumor grade, pathological type of 
tumor, ER status, PR status and Her2 status. As 
shown in Table 2, no significant difference was 
found in the response of capecitabine-based 
regimen before the CMT or non-CMT treatment. 
And the therapeutic efficacy and safety were 
also assessed in the 82 patients between the 
two treatment groups. The results of treatment 
in patients receiving CMT or non-CMT were 
compared and shown in Table 3. In the CMT 
group, 3 patients (5.6%) achieved complete 
response, 13 patients (24.1%) received partial 
response and 4 patients achieved stabilization 
of disease lasting for at least 6 months (clinical 
benefit). However, in non-CMT group, 1 patient 
(3.6%) received partial response. And only 2 
patients (7.1%) achieved stabilization of dis-
ease. The significant difference of treatment 
response was found between CMT group and 
non-CMT group (partial response: P=0.0423; 

progressive disease: P=0.0119). Median pro-
gression-free survival (PFS) for the whole study 
group was 32 weeks (range: 4-216 weeks), 36 
weeks for patients receiving CMT (range 4 to 
216 weeks), and 24 weeks for a group treated 
with non-CMT (range 4-104 weeks).

The treatment-related toxicities were observed 
in the 82 patients during the chemotherapy. As 
shown in Table 4, hematologic toxicity, hand-
foot syndrome, nausea or vomiting, abnormal 
sensation and mucositis are the main adverse 
events. During the capecitabine-based stan-
dard chemotherapy, no significant difference 
was found in 82 patients (P>0.05). Hematologic 
toxicity (40 cases, 74.1%) and hand-foot syn-
drome (38 cases, 70.4%) are the main adverse 
events in the 54 patients who received CMT. 
Grade 3/4 toxicity was only observed in 2 cases 
(3.7%). And granulocyte colony-stimulating fac-
tor was used during the chemotherapy.

Discussion

Due to the higher efficacy of paclitaxel and 
docetaxel, taxane and anthracycline-based 
chemotherapy has become a standard first line 
treatment of metastatic breast cancer. The FDA 
approved capecitabine used after failure of 
anthracycline and taxane regimens [4]. It has 
been estimated that capecitabine as single-
agent is associated with an overall response 
rate (ORR) of 20%-26%, a median progression-
free survival (PFS) of 3.0-4.6 months and a 
median overall survival (OS) of 10.4-15.2 
months [5-7]. And combination chemotherapy 
containing capecitabine has shown activity in 
the treatment of advanced breast cancer. 
Based on the results of randomized phase II 
study (NO16853), median PFS was 7.9 months 
versus 5.8 months in the standard-dose and 
low-dose of capecitabine in combination with 
docetaxel, respectively [8]. Capecitabine com-
bined with docetaxel has improved time to pro-
gression and overall survival (OS) in some piv-
otal phase III trials [9]. However, there is less 
report about maintenance treatment with 
capecitabine in the further lines of MBC. So it is 
necessary to evaluate the efficacy and safety of 
capecitabine in the maintenance treatment of 
MBC.

The patients enrolled in the study were previ-
ously treated with anthracyclines or taxanes. 
Because of the chemoresistance, capecitabine 

Table 2. Treatment response of capecitabine-
based regimen before CMT or non-CMT 

No.
Response

CR PR SD
CMT 54 3 (5.6%) 35 (64.8%) 16 (29.6%)
Non-CMT 28 0 18 (64.3%) 10 (35.7%)
P value 0.5154 0.9621 0.5745
CR, complete response; PR, partial response; SD, stable 
disease; CMT, maintenance treatment with capecitabine; 
non-CMT, non-maintenance treatment with capecitabine.
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used in the second and further lines of treat-
ment produced objective response rates rang-
ing from 20% to 36%, with duration of response 
of 3-6 months. The use of capecitabine-based 
chemotherapy as second or third-line treat-
ment of patients with metastatic breast cancer, 
who have progressed after an anthracycline/
taxane based regimen, led to progression-free 
survival (PFS) of 32 weeks for the entire study 
group, and 36 weeks and 24 weeks for patients 
treated with CMT or non-CMT, respectively. The 
efficacy of capecitabine monotherapy after 
anthracycline and taxane based chemotherapy 
failure is still disputed by the investigators. And 
optimization of chemotherapy results by the 
use of capecitabine based regimens has been 
evaluated in many trials. It is reported that 
capecitabine/vinorelbine combinations in the 
treatment of anthracycline/taxane resistant 
metastatic breast cancer produce an objective 
response rate of 37-54% with median time to 
progression of 6.3-7.7 months. During the 
capecitabine-based standard chemotherapy, 
the overall response rate obtained in 82 
patients was 68.3%, and the rate of stabiliza-
tion lasting more than 6 months was 31.7% 
(SD). The clinical benefit rate in terms of at 
least 6 months of stabilization or remission 
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was observed in 20 patients (37.0%) treated 
with CMT and 3 patients (10.7%) treated 
with non-CMT. And the objective response 
rate was 29.6% (16 patients) in CMT group 
and 3.6% (1 patient) in non-CMT group. So 
the maintenance treatment with capecita- 
bine appears to be a more efficacious regi-
men than non-maintenance treatment with 
capecitabine. Furthermore, capecitabine-
based chemotherapy has a favorable toxici-
ty profile. And the incidence of grade 3/4 
toxicity observed in our study was much less 
than the literature data. 

Conclusion

Based on the experiences from this study, 
we recommend that the maintenance treat-
ment with capecitabine (CMT) should be 
considered used in sequence instead of the 
non-maintenance treatment with capeci- 
tabine (non-CMT).
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