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Capecitabine has consistently demonstrated high efficacy and acceptable tolerability in salvage chemotherapy 
for advanced breast cancer. However, there remains no consensus on its role in adjuvant chemotherapy for early 
breast cancer (EBC). To estimate the value of capecitabine-based combination adjuvant treatment in EBC, 
eight randomized controlled trials with 14,072 participants were analyzed. The efficacy and safety outcomes 
included disease-free survival (DFS), overall survival (OS), relapse, breast cancer-specific survival (BCSS), 
and grades 3–5 adverse events. Capecitabine-based combination adjuvant chemotherapy demonstrated a 16% 
increase in BCSS (HR = 0.84, 95% CI = 0.71–0.98, p = 0.03) in the overall analysis and a 22% improvement in 
DFS (HR = 0.78, 95% CI = 0.64–0.96, p = 0.02) in the hormone receptor-negative (HR−) subgroup. However, 
there were no significant differences in DFS (HR = 0.96, 95% CI = 0.89–1.05, p = 0.38), OS (HR = 0.91, 95% 
CI = 0.82–1.00, p = 0.06), or relapse between capecitabine-based and capecitabine-free combination adjuvant 
chemotherapy. Analogous results were observed in the subgroup analyses of HR+, HER2−, HER2+, and triple- 
negative EBC. Regarding safety, reduced myelosuppression and hand–foot syndrome development were 
observed in capecitabine-treated patients. Capecitabine-based combination adjuvant chemotherapy might pro-
vide some BCSS benefit compared with capecitabine-free regimens in EBC, but the absolute survival gain is 
small, and the survival benefit appears to be restricted to patients with HR− EBC, which may indicate a target 
population for capecitabine-based combination adjuvant chemotherapy.
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INTRODUCTION

Despite enormous improvements in therapeutics over 
the past few decades, breast cancer (BC) still accounts for 
approximately a half million deaths annually worldwide1. 
Survival outcomes of BC patients have substantially 
improved as a result of the development of systemic adju-
vant chemotherapy. Recurrence and mortality rates have 
decreased 23% and 17%, respectively, because of the suc-
cessful application of adjuvant chemotherapy2,3. In recent 
years, many prospective clinical trials have been under-
taken to evaluate newer drugs or combination therapeutic 
regimens in the adjuvant setting to achieve further survival 
benefits and overcome therapeutic challenges, such as 
multidrug resistance and severe chemotherapy toxicity.

Capecitabine is an oral, tumor-selective, fluoropy-
rimidine prodrug that has consistently demonstrated high 
efficacy and good tolerability in salvage treatment for 
anthracycline-/taxane-pretreated advanced BC in both 
single and combined schedules4–9. The drug displays a 

favorable myelotoxicity profile and can be conveniently 
used as an oral agent, in contrast to conventional cyto-
toxic agents. Many prospective studies have demon-
strated that the integration of capecitabine into traditional 
chemotherapy regimens results in a synergistic effect and 
a manageable overlapping toxicity profile10–14. Combining 
different chemotherapeutic agents for synergistic activity 
is an effective means of enhancing the efficacy of che-
motherapy. The rationale for incorporating capecitabine 
into classical chemotherapeutic regimens is related to 
thymidine phosphorylase (TP). TP is a key rate-limiting 
enzyme that functions in converting capecitabine to 
5-FU. Accordingly, the antitumor activity of capecitabine 
would be enhanced by an increase in TP expression10,15. 
TP is upregulated by numerous cytotoxic drugs includ-
ing paclitaxel, cyclophosphamide, and docetaxel. Thus, a 
supra-additive activity is exhibited when these drugs are 
used in combination with capecitabine10,16. In addition to 
these synergistic effects, the overlapping toxicity profile 
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is limited and largely manageable because of the favor-
able myelotoxicity profile of capecitabine. The minimal 
myelosuppression observed might be the greatest advan-
tage of the combination of capecitabine with myelo-
toxic agents (e.g., anthracyclines and taxanes). Based 
on these advantages and encouraging results from previ-
ous trials, adjuvant chemotherapy with capecitabine has 
already entered clinical practice in treating early breast 
cancer (EBC).

An earlier meta-analysis17 of two trials comparing 
adjuvant anthracycline-/taxane-based schedules with or 
without capecitabine indicated that incorporating cape-
citabine into the adjuvant setting improved disease-free 
survival (DFS), overall survival (OS), metastasis, and breast 
cancer-specific survival (BCSS) for EBC. This drug was 
also effective in human epidermal growth factor receptor 
2-negative (HER2−), hormone receptor-negative (HR−), 
and triple-negative breast cancer (TNBC). However, 
conflicting conclusions were reached in several recent 
randomized controlled trials (RCTs) that estimated the  
clinical value of integrating capecitabine into adjuvant 
chemotherapy for EBC patients. For example, OS was 
significantly improved [hazard ratio (HR) = 0.68, 95% 
confidence interval (CI) = 0.51–0.92, p = 0.01] with capecit-
abine in the USON 01062 trial18, whereas the CEICAM/ 
2003-10 trial19 reported a decreased DFS (HR = 1.3, 95% 
CI = 1.03–1.64, p = 0.025). FinXX20 and CBCSG-1021, 
which were presented at the American Society of Clinical 
Oncology (ASCO) Annual Meeting in 2016, showed 
encouraging results based on the enhancement of both 
DFS and OS in HR− and TNBC subgroups in the former 
and relapse-free survival (RFS) in TNBC patients in the 
latter. By contrast, other RCTs, including TACT222, ICE 
II-GBG 5223, GAIN24, and Zhang et al.25, have reported 
no significant differences in survival outcomes between 
capecitabine-based and capecitabine-free combination 
adjuvant chemotherapy.

No consensus has been reached on the role of capecit-
abine-based combination adjuvant chemotherapy in EBC. 
This topic was intensely debated at the annual meeting of 
ASCO in 2016 and has attracted considerable attention. 
Accordingly, we systematically analyzed the existing evi-
dence on the clinical value of capecitabine-based combi-
nation adjuvant chemotherapy in EBC.

MATERIALS AND METHODS

Publication Search and Trial Selection

To identify potential articles, the Web of Science, 
Cochrane Library, PubMed, and annual conference pro-
ceedings, including the San Antonio Breast Cancer Sym-
posium (SABCS) and ASCO, were searched from the 
earliest record to December 2016. The MeSH term 
“Breast Neoplasm” and the keywords “capecitabine or 
Xeloda” were used with no restriction as to publication 
year or language.

The selection criteria included the following: (a) patients 
with operable, nonmetastatic BC; (b) RCTs that compared 
capecitabine-based regimens with capecitabine-free reg-
imens in a combination adjuvant chemotherapy setting; 
and (c) sufficient efficacy and safety data for analysis. Two 
authors searched and selected literature independently 
(G.L.C. and Z.Z.G.).

We excluded studies that were reviews, non-RCTs, 
trials that focused on single-agent capecitabine, or trials 
for neoadjuvant or salvage chemotherapy. Studies with 
insufficient survival data, even after an attempt to contact 
the corresponding authors, were also excluded.

Quality Assessment and Data Extraction

Two investigators (G.L.C. and Z.Z.G.) used the 
Cochrane’s risk of bias tool to evaluate the quality and 
potential bias of the eight studies separately. The risk 
of bias is summarized in a graph in Figure 1. These two 

Figure 1. Risk of bias graph.
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authors extracted data independently from eligible trials. 
Discrepancies between the two investigators would be 
discussed by a third author (M.F.L.). Information includ-
ing authors, year of publication, study period, study type 
and phase, randomization and allocation, baseline patient 
characteristics, adjuvant chemotherapy schedules, follow- 
up period, efficacy outcome results, and the occurrence 
of grades 3–5 adverse events (AEs) was extracted from 
the enrolled studies with internal consistency. The most 
recent and complete report was enrolled if duplicate pub-
lications were available for a trial. An attempt was made 
to contact the authors if important information could not 
be obtained from these articles.

Statistical Analysis

The efficacy and safety outcomes included DFS, OS, 
relapse, BCSS, and the occurrence of grades 3–5 AEs. 
We performed subgroup analyses based on HR and HER2 
status, study location, and median follow-up years to 
evaluate the potential causes of heterogeneity, assess the 
substantial contributions to survival outcomes, and deter-
mine the potential targeted patients who could benefit most 
from capecitabine-based adjuvant chemotherapy. We used 
intention-to-treat (ITT) analysis to evaluate data.

HRs and 95% CIs for DFS and OS were extracted 
from the enrolled studies, except for Zhang et al.’s trial25, 
for which these values were calculated based on Parmer  
et al.’s method26. The outcomes of relapse, BCSS, and  

AEs were evaluated based on relative risk (RR) and  
95% CIs. All HRs and RRs were evaluated using time-to- 
events data and were pooled using the inverse-variance  
and Mantel–Haenszel method, respectively. A value of 
p < 0.05 or a 95% CI that did not include 1 was considered 
statis tically significant.

The between-study heterogeneity was evaluated by 
both Cochrane’s Q statistic and the I2 statistic: p < 0.10 
and/or I2 > 50% indicated high heterogeneity. A fixed- or 
random-effect model was selected according to the degree 
of heterogeneity. Cochrane Review Manager software 5.3 
was used for all calculations.

RESULTS

Characteristics of Enrolled Trials

Based on predefined criteria, we identified 237 relevant 
articles through a search of databases and the Websites of 
two major annual conferences. Of the 237 articles, 173 
records were excluded during the first screening of titles 
and abstracts, and 56 records were excluded because 
they were non-RCTs, trials that focused on single-agent 
capecitabine, trials for neoadjuvant or salvage chemo-
therapy, trials with insufficient efficacy and safety data 
for analysis, or reviews. After scrutiny, eight RCTs that 
included 14,072 patients who met the eligibility criteria 
were included. The search and selection process is sum-
marized in the flow diagram (Fig. 2). Four trials with full 

Figure 2. Flow diagram of the search and selection process for the trials.
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text were published, whereas the other four trials were 
reported only as abstracts or posters at annual meetings; 
one trial25 enrolled only node-negative BC, another21 
included TNBC only, and the six remaining trials enrolled 
patients with moderate- and/or high-risk nonmetastatic 
BC. One study23 enrolled only elderly patients (³65). 
Of the 14,072 participants, 7,054 received capecitabine-
based combination adjuvant chemotherapy regimens, and 
7,018 received capecitabine-free combination adjuvant 
chemotherapy regimens. The range of median follow-up 
was 2 to 10.3 years. Table 1 presents the characteristics of 
the eligible studies.

Efficacy and Safety

Disease-Free Survival. The HRs and 95% CIs for 
DFS were reported in eight RCTs that included 14,072 
participants. The FinXX trial20 provided data on RFS 
instead of DFS. However, the definition of RFS in 
FinXX was the same as that of DFS in the other seven 
trials (i.e., the survival time without local recurrence 
and distant metastasis). Thus, we conducted a combined 
analysis of DFS and RFS from the FinXX trial for the 
overall analysis. A fixed-effects model was selected due 
to the lack of heterogeneity with respect to DFS for the 
capecitabine-based arm versus the capecitabine-free 
arm (p = 0.2, I2 = 29%). The pooled HR was 0.96 with an 
associated 95% CI of 0.89–1.05 (p = 0.38), which cor-
responds to no improvement in DFS when comparing 
capecitabine-based and capecitabine-free combination 
adjuvant chemotherapy (Fig. 3). Publication bias was 
not assessed because, according to the guidelines in the 
Cochrane Handbook, the analysis contained fewer than 
10 eligible trials.

Overall Survival. OS was assessed in eight RCTs 
with 14,072 participants using HRs and 95% CIs. No 
study-to-study heterogeneity was noted in OS (p = 0.11,  
I2 = 41%) between the capecitabine-based and capecitabine- 
free arms. Thus, a fixed-effects model was selected. The 

overall analysis of capecitabine-based versus capecitabine-
free group yielded a borderline significant result in OS 
(HR = 0.91, 95% CI = 0.82–1.00, p = 0.06) (Fig. 3).

Relapse. Data regarding tumor relapse were obtained 
from five studies that included 6,329 patients. No statis-
tically significant heterogeneity was found among the  
trials in either local recurrence or distant metastasis 
between the capecitabine-based and capecitabine-free 
arms ( p = 0.21, I2 = 32%; p = 0.22, I2 = 30%, respectively). 
Therefore, fixed-effects models were selected. The pooled 
HRs for local recurrence (HR = 0.74, 95% CI = 0.54–
1.01, p = 0.06) and distant metastasis (HR = 0.91, 95% 
CI = 0.80–1.04, p = 0.17) did not show a significant advan-
tage of the use of capecitabine (Fig. 4).

Breast Cancer-Specific Survival. Four RCTs with 5,768 
participants were analyzed for BCSS. A low level of hetero-
geneity was seen in BCSS between the capecitabine-based 
and capecitabine-free arms ( p = 0.26, I2 = 26%), and there-
fore, a fixed-effects model was selected. A statistically sig-
nificant increase in BCSS of 16% with an associated 95% 
CI of 0.71–0.98 ( p = 0.03) was found in the capecitabine-
based versus the capecitabine-free groups (Fig. 5).

Subgroups. We performed subgroup analyses of DFS 
for capecitabine-based and capecitabine-free combination 
adjuvant chemotherapy according to HR and HER2 status 
(Fig. 6). The subgroup analysis of HR− EBC (including 
TNBC) indicated a significantly better DFS outcome in 
the capecitabine-based compared with the capecitabine- 
free groups (HR = 0.78, 95% CI = 0.64–0.96, p = 0.02; 
heterogeneity: p = 0.37, I2 = 5%). By contrast, the analy-
sis of the HR+ subgroup failed to reveal similar results 
(HR = 1.07, 95% CI = 0.92–1.25, p = 0.38; heterogeneity: 
p = 0.11, I2 = 54%). No benefit was observed in the HER2+ 
or the HER2− subgroup for DFS in capecitabine-based 
compared with capecitabine-free combination adjuvant 
chemotherapy (HR = 0.93, 95% CI = 0.66–1.30, p = 0.67; 
HR = 0.99, 95% CI = 0.86–1.14, p = 0.87, respectively). 

Table 1. Characteristics of the Included Studies

Study Year Location
No. of 

Patients
Trial 
Phase

Capecitabine 
Based

Capecitabine 
Free

Capecitabine Schedule 
(mg/m2, Cycles)

Follow-Up 
(Median Years)

CBCSG-1021 2016 China 561 III TX-XEC T-FEC 1,000, 6 2.5
FinXX20 2016 Finland 1,495 III TX-CEX T-CEF 900, 6 10.3
GAIN24 2014 Germany 2,994 III EC-TX ETC/idd-ETC 1,000–1,250, 4 6.2
GEICAM/2003-1019 2015 Spain 1,384 III ET-X EC-T 1,250, 4 6.6
ICE II-GBC 5223 2015 Germany 391 II nPX/PX EC/CMF 1,000, 6 2
TACT222 2014 UK 4,358 III E-X E-CMF 1,250, 4 5
USON 0106218 2015 USA 2,611 III AC→TX AC→T 825, 4 5
XH Zhang et al.25 2015 China 278 II AX AC 1,000, 4 4

T, docetaxel; X, Xeloda/capecitabine; E, epirubicin; F, fluorouracil; C, cyclophosphamide; ST, standard treatment; M, methotrexate; A, doxorubicin; 
idd, intense dose-dense; I, ibandronate; P, paclitaxel; nP, nab-paclitaxel.
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In patients with TNBC, the pooled HR of DFS was 
0.79 with an associated borderline 95% CI of 0.63–1.00 
( p = 0.05; heterogeneity: p = 0.23, I2 = 30%). This result 
indicated no significant improvement in DFS for TNBC 
patients who received capecitabine-based combination 
adjuvant chemotherapy. In addition, we also performed 
stratified analyses by study location and median years 
of follow-up. Neither the North America/Europe nor the 
Asia subgroup exhibited a significant improvement in 
DFS in the capecitabine-based versus capecitabine-free 
group (HR = 0.97, 95% CI = 0.9–1.09, p = 0.49, I2 = 42%; 
HR = 0.75, 95% CI = 0.47–1.21, p = 0.24, I2 = 0%, respec-
tively) (Fig. 7). In addition, no benefit was seen in the 
subgroup with a median follow-up time of ³5 years 
(HR = 0.98, 95% CI = 0.86–1.10, p = 0.7; heterogeneity: 
p = 0.07, I2 = 54%) or in the subgroup with a median fol-
low-up time of <5 years (HR = 0.81, 95% CI = 0.55–1.18, 
p = 0.27; heterogeneity: p = 0.85, I2 = 0%) (Fig. 8).

Anthracycline-/Taxane-Based Postoperative Chemo-
therapy in High-Risk EBC. The clinical value of adjuvant 
anthracycline-/taxane-based protocols with or without 
capecitabine was evaluated in a total of 9,045 partici-
pants with high-risk EBC in five RCTs. We analyzed DFS 
and OS in adjuvant anthracycline–/taxane–capecitabine 

regimens versus anthracycline/taxane regimens alone for 
high-risk EBC. No significant differences in either DFS 
(HR = 0.95, 95% CI = 0.81–1.12, p = 0.54; heterogeneity: 
p = 0.05, I2 = 59%) or OS (HR = 0.89, 95% CI = 0.72–1.09, 
p = 0.24; heterogeneity: p = 0.07, I2 = 54%) were observed 
between the two protocols using random-effect models 
for significant heterogeneity (Fig. 9).

Toxicity Analysis. Toxicity analysis was performed in 
seven RCTs with 9,675 patients. All AEs were grade ³3 
based on the NCI-CTC toxicity scale. The most commonly 
reported AEs included the following: hand–foot syn-
drome (HFS), anemia, neutropenia, thrombocytopenia, 
febrile neutropenia, diarrhea, vomiting, nausea, fatigue, 
mucositis, and myalgia. No significant heterogeneity was 
observed in the analyses of anemia, nausea, and vomiting 
( p > 0.1, I2 < 50%) between the capecitabine-based and 
capecitabine-free arms. Therefore, fixed-effects models 
were used. However, significant heterogeneity ( p < 0.1, 
I2 > 50%) was found in the analyses of the other AEs, and 
thus random-effects models were selected. Neutropenia 
[odds ratio (OR) = 0.53, 95% CI = 0.31–0.91, p = 0.02], 
anemia (OR = 0.61, 95% CI = 0.43–0.85, p = 0.03), vom-
iting (OR = 0.74, 95% CI = 0.58–0.94, p = 0.01), and 
myalgia (OR = 0.42, 95% CI = 0.23–0.76, p = 0.004) 

Figure 3. Capecitabine-based versus capecitabine-free combination adjuvant chemotherapy: (a) meta-analysis of disease-free sur-
vival (DFS) and (b) overall survival (OS).
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were less frequent in the capecitabine-based versus the  
capecitabine-free group. HFS was reported in 672 of 
4,839 (13.89%) patients in the capecitabine arm and in 
80 of 4,836 (1.75%) patients in the control arm. More 
severe and frequent HFS occurred in patients who were 
treated with capecitabine (OR = 13.47, 95% CI = 6.96–
26.07, p < 0.01; heterogeneity: p = 0.001, I² = 73%). In 
addition, more cases of diarrhea and mucositis arose 
in the capecitabine arm, and the ORs were 2.77 (95% 
CI = 1.64–4.67, p = 0.0001) and 2.24 (95% CI = 1.17–4.30, 

p = 0.02), respectively. The safety details of the treat-
ments are presented in Table 2.

DISCUSSION

The role of capecitabine-based combination chemo-
therapy in an adjuvant setting has long been discussed. 
However, clinical trials focused on adjuvant capecitabine 
have reached conflicting conclusions. To systematically 
analyze the clinical value of capecitabine-based combina-
tion adjuvant chemotherapy for EBC, we conducted this 

Figure 4. Capecitabine-based versus capecitabine-free combination adjuvant chemotherapy: (a) meta-analysis of local recurrence and 
(b) distant metastasis.

Figure 5. Capecitabine-based versus capecitabine-free combination adjuvant chemotherapy: meta-analysis of breast cancer-specific 
survival.
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study to compare the efficacy and toxicity of capecitabine- 
based versus capecitabine-free combination adjuvant che-
motherapy; neither neoadjuvant chemotherapy nor sal-
vage chemotherapy was included. Our meta-analysis 
indicates that capecitabine-based combination adjuvant 
chemotherapy might provide some BCSS benefit in EBC 

compared with capecitabine-free regimens, but the abso-
lute survival gain is small, because no improvements in 
DFS, OS, or relapse were observed. Analogous results 
were obtained in subgroup analyses based on HR and 
HER2 status, study location, median follow-up years, and 
anthracycline-/taxane-based settings, with the exception 

Figure 6. Capecitabine-based versus capecitabine-free combination adjuvant chemotherapy: meta-analysis of the subgroups based on 
hormone receptor (HR) and HER2 status.
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Figure 7. Capecitabine-based versus capecitabine-free combination adjuvant chemotherapy: meta-analysis of the subgroups based 
on study location.

Figure 8. Capecitabine-based versus capecitabine-free combination adjuvant chemotherapy: meta-analysis of the subgroups based on 
median years of follow-up.
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of the HR− subgroup. The survival benefit of capecitabine- 
based combination adjuvant chemotherapy appeared to be 
restricted to patients with HR− EBC based on prolonged 
DFS. The toxicity profiles showed less-frequent grades 
3–5 neutropenia, anemia, vomiting, and myalgia; how-
ever, grades 3–5 HFS, diarrhea, and mucositis occurred 
more frequently with the use of capecitabine.

HR− EBC accounts for more than 30% of the cases 
of disease27. Although endocrine therapy has produced 

noticeable survival benefits for patients with HR+ BC, it 
is not effective for HR− disease. Accordingly, more effec-
tive, targeted therapies are needed for HR− patients. Our 
subgroup analyses indicated a 22% increase in DFS in 
patients with HR− EBC upon the application of capecitabine-
based combination adjuvant chemotherapy. This finding 
may indicate a target population for capecitabine-based 
combination adjuvant chemotherapy. Additionally, sub-
group analysis of TNBC yielded a borderline statistically 

Table 2. Outcomes of Grades 3–5 Drug-Related Adverse Events for Capecitabine-Based Versus Capecitabine-Free Combination 
Adjuvant Chemotherapy in Early Breast Cancer

Grades 3–5 AEs No. of Studies Capecitabine Based n/N Capecitabine Free n/N OR [95% CI] p

Hematologic
Neutropenia 7 1,977/4,839 2,460/4,836 0.53 (0.31–0.91) 0.02
Febrile neutropenia 5 321/4,507 323/4,499 0.98 (0.54–1.79) 0.94
Anemia 3 56/2,972 92/3,001 0.61 (0.43–0.85) 0.03
Thrombocytopenia 4 44/2,706 11/2,725 3.39 (0.67–17.17) 0.14

Gastrointestinal
Nausea 5 111/2,632 117/2,671 0.96 (0.73–1.25) 0.76
Vomiting 6 120/3,343 159/3,338 0.74 (0.58–0.94) 0.01
Diarrhea 6 224/3,343 89/3,338 2.77 (1.64–4.67) 0.0001

Others
HFS 7 672/4,839 80/4,836 13.47 (6.96–26.07) <0.001
Fatigue 5 311/3,204 309/3,199 1.05 (0.79–1.39) 0.76
Mucositis 5 208/3,204 115/3,199 2.24 (1.17–4.30) 0.02
Myalgia 5 72/3,204 181/3,199 0.42 (0.23–0.76) 0.004

AEs, adverse events; HFS, hand–foot syndrome.

Figure 9. Capecitabine-based versus capecitabine-free combination adjuvant chemotherapy: (a) meta-analysis of DFS and (b) OS in 
an anthracycline-/taxane-based adjuvant setting.
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significant result. TNBC is accompanied by an inferior 
prognosis compared with other subtypes of BC due to 
unfavorable histopathological features. More importantly, 
no standard treatment strategy is currently available for 
TNBC; thus, novel and effective treatment strategies are 
also greatly needed28,29. The clinical value of capecitabine- 
based combination adjuvant chemotherapy in TNBC has 
not been adequately discussed, although previous stud-
ies and the borderline results of this study suggest that 
this therapy might be advantageous for TNBC12,30–32. 
Prolonged DFS was observed in the TNBC subgroup 
of the FinXX trial and the USON 01062 trial. In the 
CBCSG-10 trial, which recruited TNBC patients only, 
RFS was significantly enhanced in the capecitabine arm. 
More RCTs with larger sample sizes are required to cor-
roborate the clinical value of capecitabine-based combi-
nation adjuvant chemotherapy in TNBC.

Although capecitabine-based regimens were superior 
to capecitabine-free regimens in terms of BCSS, only 
four RCTs included data regarding BCSS, with a total 
number of patients fewer than 3,000. Three other trials 
were reported as abstracts or posters, and one other trial 
with full text did not report BCSS data; thus, we failed to 
obtain additional data on BCSS. More trials are needed 
before a definitive conclusion can be reached regarding 
the impact of adjuvant capecitabine on BCSS. In addition 
to BCSS, all other endpoints in the overall analysis were 
negative, in marked contrast to the previous meta-analysis 
by Jiang et al.17. Their meta-analysis, which included two 
trials with 4,017 BC patients, was conducted to compare 
the efficacy of adjuvant anthracycline-/taxane-based 
schedules with or without capecitabine. A survival ben-
efit of capecitabine-based adjuvant chemotherapy was 
found based on improvements in DFS, OS, metastasis, 
and BCSS in the overall analysis and subgroup analyses 
of TNBC, HR−, and HER2− EBC. In our meta-analysis, 
which included eight RCTs with a total of 14,072 patients, 
both anthracycline-/taxane-based and non-anthracycline-/
taxane-based regimens were analyzed. Moreover, we did 
not restrict our analysis to high-risk EBC. The discordant 
results of these two meta-analyses might be attributable 
to differences in sample sizes, regimens combined with 
capecitabine, and types of patients. Thus, we performed 
a further analysis of five RCTs with 9,045 patients to 
compare DFS and OS for adjuvant anthracycline–/ 
taxane–capecitabine with anthracycline/taxane schedules 
in patients with high-risk EBC to match the conditions 
of Jiang et al.’s meta-analysis. However, neither DFS nor 
OS was significantly improved under these conditions. 
The small sample size in Jiang et al.’s meta-analysis may 
be the most important reason for its limited conclusions. 
The present meta-analysis, which included more trials and 
patients with a longer follow-up duration, might therefore 
provide more conclusive findings.

Three ongoing trials are currently investigating this 
issue. EA113133 (NCT02445391), MINDACT34 (NCT 
00433589), and (NCT01354522)35 aim to assess the clin-
ical value of capecitabine-based and capecitabine-free 
regimens as combination adjuvant chemotherapy regi-
mens for EBC. These trials might provide a more defini-
tive result in the future.

Compared with the capecitabine-free group, the toxic-
ity profile in the capecitabine-based group, with minimal 
myelosuppression, was much more easily managed. We 
observed a significantly lower incidence of grades 3–5 
anemia and neutropenia in patients who were treated with 
combined regimens that included capecitabine. Although 
HFS and diarrhea were more frequent in the capecitabine-
based group, these events are reversible, non-life-threat-
ening, and easier to manage than bone marrow toxicity.

Our meta-analysis has several limitations. First, we 
used data extracted from study publications rather than 
individual patient data, which might affect the reliability 
of the results. Second, four trials enrolled patients with 
moderate- or high-risk EBC, hindering a robust estima-
tion of the overall population. Finally, four RCTs were 
reported as abstracts or posters only, complicating data 
extraction and making quality assessment difficult.

In conclusion, compared with capecitabine-free regi-
mens, capecitabine-based combination adjuvant chemo-
therapy might provide some BCSS benefit in EBC. 
However, the absolute survival gain is small, as no 
improve ment was observed in DFS, OS, or relapse. The 
survival benefit of capecitabine-based combination adju-
vant chemotherapy appears to be restricted to patients 
with HR− EBC, which may indicate a target population 
for capecitabine-based adjuvant chemotherapy.
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