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Abstract. Docetaxel alone has been confirmed to be beneficial 
to patients with advanced previously treated non-small cell 
lung cancer (NSCLC). However, the duration and survival time 
is short. The study of two-agent combination regimens has 
important clinical significance. We conducted this randomized 
controlled phase II trial to comparatively evaluate the efficacy 
and side effects of capecitabine combined with docetaxel in 
previously treated patients with NSCLC. Patients with previ-
ously treated NSCLC who failed first-line chemotherapy 
were randomized into two groups; one received capecitabine 
combined with docetaxel (XT group) and the other received 
docetaxel alone (T group). Patients in the XT group received 
chemotherapy as follows: capecitabine 625 mg/m2, p.o. bid, 
days 5-18; and docetaxel 30 mg/m2, days 1 and 8, while 
patients in the T group received docetaxel 35 mg/m2 on days 1 
and 8. The primary endpoint was time to progression (TTP), 
and secondary endpoints were overall survival (OS), response 
rate (RR) and disease control rate (DCR). Forty-eight patients 
were recruited (23 in the XT group and 25 in the T group). 
TTP, median survival time (MST) and 1-year OS rate in the 
XT group and the T group were 7 months, 12 months, 47.6% 
and 3 months, 12 months, 39.6%, respectively. The TTP in 
the XT group was significantly longer compared to that in 
the T group (χ2=4.763, p=0.029). The RR and DCR in the 
XT group and T group were 13.0% (3/23), 78.3% (18/23) and 
12.0% (3/25), 76% (19/25), respectively. The difference was 
not significant (p>0.05). The major side effects observed in the 

two groups were neutropenia, fatigue and nausea, and toxicities 
were mild to modest. No severe cases of hand-foot syndrome 
were observed in the XT group. In conclusion, compared with 
docetaxel alone, capecitabine combined with docetaxel for 
patients with previously treated NSCLC achieved a significantly 
longer TTP and this regimen was well tolerated. The relatively 
high median TTP, 1-year OS rate and DCR encourage further 
evaluation of this regimen in a randomized phase III trial.

Introduction

Global cancer statistics show that the morbidity and mortality 
rates of lung cancer in 2008 were the highest of all cancer 
types. In that year, 1,600,000 new cases occurred, and 
1,400,000 patients succumbed (1). Non-small cell lung cancer 
(NSCLC) accounts for approximately 80% of all lung cancers, 
and most cases are at an advanced stage and unresectable 
when diagnosed clinically (2). The two-agent platinum-based 
regimen is the standard first-line chemotherapy regimen for 
advanced patients. However, most patients need to receive 
second-line chemotherapy due to relapse or metastasis 
following first-line chemotherapy. The guidelines of the 
National Comprehensive Cancer Network (NCCN) in the 
USA recommend that the standard second-line chemotherapy 
regimen of NSCLC includes docetaxel alone and pemetrexed 
alone (3). Of these, docetaxel is the first chemotherapy medi-
cine proven to be better than best supportive treatment (BST) in 
second-line treatment. Therefore, its application is widespread 
and well-developed. However, treatment efficiency of docetaxel 
in the second-line treatment of NSCLC is unsatisfactory. Its 
overall response rate (RR) is 14-25%, the median survival time 
(MST) is 6.1-9.5 months, and the 1-year overall survival rate is 
only 23-44% (4). Therefore, exploring the effect of a two-agent 
combination chemotherapy regimen in previously treated 
patients with NSCLC has important clinical significance. As 
the precursor medicine of fluorouracil, capecitabine has been 
proven to be effective for treating various types of cancer. In 
addition, capecitabine and docetaxel have a synergistic anti-
tumor effect. In breast cancer, capecitabine combined with 
docetaxel demonstrated a longer time to progression (TTP) 
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and better overall survival (OS) than docetaxel alone (5). Both 
theoretical and clinical research prove that a combination of 
the two is effective in the treatment of NSCLC (6-9). However, 
to the best of our knowledge, there is no study comparing 
the efficacy of capecitabine combined with docetaxel and 
docetaxel alone in previously treated patients with NSCLC. 
Therefore, we conducted a randomized controlled phase II 
trial to comparatively evaluate the efficacy and side effects of 
capecitabine combined with docetaxel in previously treated 
patients with NSCLC.

Patients and materials

Eligibility. Patients with histologically confirmed advanced 
NSCLC, who had received at least one platinum-based chemo-
therapy regimen as treatment for their NSCLC and had shown 
disease progression, were eligible to participate. Prior to enroll-
ment in the study, a minimum of 21 days had to have elapsed 
since any prior chemotherapy. Eligibility criteria also included 
the following: age ≥18 and ≤75 years; Karnofsky performance 
status ≥60; life expectancy ≥3 months; at least one evaluable 
lesion; adequate hematopoietic function (absolute neutrophile 
count ≥2.0x109/l, platelet count ≥100x109/l and hemoglobin 
count ≥100 g/l); adequate hepatic and renal function (serum 
creatinine, aspartate aminotransferase, alanine aminotrans-
ferase and total serum bilirubin ≤ upper limits of normal).

The exclusion criteria consisted of any of the following: 
pregnancy; lactation; a history of other malignancies, with 
the exception of carcinoma in situ of the cervix, non-melano-
matous skin cancer, or cancer from which the patient had not 
been disease-free for five years; brain metastases that were not 
neurologically stable; a general medical condition preventing 
combined chemotherapy; as well as use of any other concur-
rent antineoplastic therapy.

Pretreatment evaluation. Pretreatment evaluation included 
medical history, complete physical examination, chest and 
abdominal helical CT scan, electrocardiography, bone marrow 
scan (if clinically indicated), complete blood count and 
biochemical profile. These pretreatment tests were performed 
during the week prior to treatment initiation. Patients received 
physical examinations, and blood counts were performed once 
a week or more often if necessary. A biochemical profile was 
obtained and electrocardiography performed prior to each 
chemotherapy cycle.

Ethics. The procedures were approved by the Ethics Committee 
of Hebei Medical University and were performed in accor-
dance with the ethics standards of human experimentation and 
with the Helsinki Declaration of 1975, as revised in 2000. The 
patients provided written informed consent.

Chemotherapy. Previous studies of human cancer xenografts 
showed that docetaxel upregulated thymidine phospharylase 
(TP) activity, and that docetaxel combined with capecitabine 
had a synergistic effect (6). Certain phase II trials have verified 
the preliminary efficacy and safety of capecitabine combined 
with docetaxel (7,8). As Chinese and Korean all belong to the 
Oriental population in Asia, our study adopted the recom-
mended dose of the research on Koreans of a phase II trial (8). 

The preclinical study indicated that the effect of docetaxel 
on the upregulation of TP activity was strongest between 
days 6 and 10 following administration, which was proven by 
clinical trials (6,7). Therefore, we adjusted the administration 
time of the Korean regimen; subsequently, capecitabine was 
orally administered initially on day 5 of treatment instead of 
day 1. Results of certain studies showed that weekly docetaxel 
administration not only obtained the same treatment efficiency, 
but also significantly reduced the risk of neutropenia (10). 
Therefore, in our study, the weekly administration regimen 
was adopted for docetaxel, i.e., docetaxel was administered on 
days 1 and 8 of treatment (11).

Patients were randomized into 2 treatment groups: the 
capecitabine combined with docetaxel group (XT group) or 
the docetaxel alone group (T group). In the XT group, patients 
received two-agent chemotherapy: capecitabine 625 mg/m2, p.o. 
bid, on days 5-18, repeated every 3 weeks. The precise dose of 
capecitabine was calculated by body surface area and rounded 
off to the nearest 100 mg that would allow equal morning and 
evening doses. Docetaxel 30 mg/m2 was admini stered as a 1-h 
intravenous infusion on days 1 and 8 of each 3-week cycle along 
with capecitabine. In the T group, patients received single-agent 
chemotherapy: docetaxel 35 mg/m2 was administered as a 1-h 
intravenous infusion on days 1 and 8 of each 3-week cycle. 
All patients in the two groups were premedicated with oral 
dexamethasone: 8 mg, p.o. bid, d-1, d1, d2 and d7, d8, d9. Up to 
6 cycles of chemotherapy were administered to patients in the 
two groups.

To ensure the continuity of chemotherapy, we carried 
out supportive treatments by promotion of neutrophile and 
platelets, anemia correction, antiemetics and intravenous rehy-
dration, for example, if indicated clinically.

Dose attenuation. Prior to starting a new cycle of treatment, 
an absolute neutrophil count of ≥2.0x109/l, a platelet count 
≥100x109/l and an improvement to grade I or lower in other 
treatment-related toxicities was required. Different criteria 
for dose adjustment within a cycle and dose modification for 
subsequent cycles of treatment were adopted.

Capecitabine was withheld for grade II-III hand-foot 
syndrome (HFS) until regression to grade I or lower and 
then restarted at the same dose for grade II HFS or at 75% of 
the initial dose level for grade III HFS. For other toxicities, 
capecitabine was withheld within a cycle for grade III or higher 
non-hematological (except grade III nausea and isolated hyper-
bilirubinemia) or grade III or higher hematological toxicity. 
Capecitabine was resumed at the original dose level for grade II 
non-hematological or grade III hematological toxicity, or with 
25% dose reduction for grade III or higher non-hematological 
(except grade III nausea and isolated hyperbilirubinemia) or 
grade IV hematological toxicity. Capecitabine was not inter-
rupted for isolated hyperbilirubinemia.

Docetaxel on day 8 was withheld for grade II or higher hyper-
bilirubinemia or any other grade III or higher toxicity (except 
grade III nausea) during the scheduled day of doce taxel adminis-
tration and the patient was re-evaluated weekly until symptoms 
regressed to grade II or lower. Missed doses of docetaxel were 
not made up. The following cycle of treatment was restarted at 
the same dose for grade III toxicity and was reduced by 25% for 
grade IV toxicity during the subsequent cycle.
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Evaluation criteria of short-term efficacy and adverse events. 
Response Evaluation Criteria in Solid Tumors (RECIST) 
version 1.1 for tumor response were used to assess short-
term efficacy in patients (12). The response was evaluated as 
complete response (CR), partial response (PR), stable disease 
(SD) and progressive disease (PD). RR was defined as CR+PR 
and the disease control rate (DCR) was defined as CR+PR+SD. 
The response was evaluated every 2 cycles of chemotherapy 
until death or PD.

Adverse events were evaluated according to the Common 
Terminology Criteria for Adverse Events v3.0. HFS was graded I 
to III as defined in a previous capecitabine clinical trial (13).

Subsequent treatment. Subsequent treatment or best supportive 
treatment following PD was decided by the treating physician.

Follow-up. After treatment, patients were followed up every 
month for the first half year, every 3 months for the following 
year, and every 6 months thereafter. Each follow-up included 
history, physical examination, complete blood count, blood 
biochemical examination and chest CT.

Death from any cause was calculated from the date of 
treatment until death or the last follow-up evaluation.

Statistical analysis. The trial was designed as a randomized 
controlled phase II study. The primary endpoint was TTP and 
the secondary endpoints were OS, RR and DCR. Analyses were 
performed using the SPSS 13.0 software package. Constituent 
ratios were assessed using the χ2 test or Fisher's exact prob-
ability test. The means between the two groups were compared 
using the t-test or rank-sum test. TTP and OS were estimated 
using the Kaplan-Meier method. Statistical significance was 
assessed using the log-rank test. P≤0.05 was considered to 
indicate a statistically significant result.

Results

Patient characteristics. Between July 2009 and June 2011, 
48 sequential previously treated patients with pathologically 
confirmed NSCLC who failed first-line chemotherapy were 
enrolled. The patients were randomized into the XT group 
(23 cases) and the T group (25 cases). Table I shows the patient 
characteristics for this study. The 48 patients comprised 29 
men and 19 women aged between 48 and 71 years with a 
median age of 64 years. Thirteen patients had squamous cell 
carcinoma and 35 had adenocarcinoma. Twenty-five patients 
had stage IIIb disease and 23 had stage IV disease.

Patients were followed up until death from any cause or 
the last follow-up evaluation. Until September 30, 2011, no 
patients were lost to follow up. The median follow up for all 
48 patients was 10 months (range, 2-28).

Treatment completion. All 48 patients completed at least 
1 cycle of chemotherapy. In the XT group, a total of 78 cycles 
of chemotherapy were completed (mean of 3.39), and the 
median number of cycles was 3 (range, 1-6). Prior to treatment, 
the median number of regimens of applied chemotherapy was 
1 (range, 1-3), and the median number of completed chemo-
therapy cycles was 3 (range, 1-7). In the T group, a total of 
88 cycles were completed, with a mean cycle number of 3.52, 
and a median cycle number of 3 (range, 1-6). The median 
number of previous chemotherapy regimens prior to treatment 
was 1 (range, 1-3), and the median number of chemotherapy 
cycles completed was 3 (range, 1-6).

Survival data. The median TTP in the XT group was much 
longer than that in the T group (7 vs. 3 months). The difference 
was significant for the XT group compared with the T group, as 
shown in Fig. 1 (log-rank test, χ2=4.763, p=0.029). Compared 
with docetaxel alone, capecitabine combined with docetaxel 
significantly improved TTP and thus this trial achieved the 

Table I. Patient characteristics.

Characteristics XT group T group

Gender
  Male 14 15
  Female   9 10
Age (years)
  Range 48-73 50-71
  Median 65 62
Histology
  Adenocarcinoma 15 20
  Squamous   8   5
Stage
  IIIb 13 12
  IV 10 13
KPS
  Range 60-90 60-90
  Median 70 70

XT, capecitabine combined with docetaxel; T, docetaxel alone; KPS, 
Karnofsky performance status.

Table II. Hematological toxicities.

 XT group T group χ2 P-value
 cases (%) cases (%)  

Neutropenia    
  0 15 (65.2) 16 (64.0)  
  I 2 (8.7) 3 (12.0)  
  II 4 (17.4) 5 (20.0)  
  III 2 (8.7) 1 (4.0) 0.008 0.930
Anemia    
  0 21 (91.4) 22 (88.0)  
  I 1 (4.3) 3 (12.0)  
  II 1 (4.3) 0 (0) 0.141 0.707
Thrombocytopenia    
  0 21 (91.4) 22 (88.0)  
  I 1 (4.3) 1 (4.0)  
  II 1 (4.3) 2 (8.0) 0.141 0.707

XT, capecitabine combined with docetaxel; T, docetaxel alone.
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primary endpoint. The median survival time (MST) and 1-year 
OS rate in the XT group and T group were 12 months, 47.6% 
and 12 months, 39.6%, respectively. No difference in overall 
survival was observed between the XT and T group, as shown 
in Fig. 2 (log-rank test, χ2=0.446, p=0.504).

Short-term response. Cases of CR, PR, SD and PD for the 
patients in the XT group and T group were 0, 3, 15, 5 and 0, 3, 
16, 6, respectively. The RR and DCR in the XT and T groups 
were 13.0% (3/23), 78.3% (18/23) and 12.0% (3/25), 76.0% 
(19/25), respectively. No difference in short-term response was 
noted between the XT and T groups (p>0.05).

Hematological toxicity. The hematological toxicities observed 
are shown in Table II; most were mild to moderate and 
manageable clinically. Only 6.25% (3/48) of the patients had 
grade III neutropenia without fever. No grade III or higher 
anemia and thrombocytopenia occurred. No difference in 
the rates for neutropenia, anemia and thrombocytopenia was 
noted between the XT and T groups (p>0.05).

Non-hematological toxicity. The non-hematological toxicities 
are shown in Table III. Severe non-hematological toxici-
ties were rare; the only grade III toxicity was fatigue, which 
occurred in 2 patients in the XT group. Although the HFS 
rate was significantly higher in the XT group compared to the 
T group (43.5 vs. 0%), no grade III HFS was observed in the 
XT group and only 1 patient experienced grade II HFS in the 
XT group. The rates of fatigue and nausea were higher in the 
XT group than in the T group (34.8 vs. 16% and 30.4 vs. 16%, 
respectively). The difference was not significant. Incidences 
of neuropathy, alopecia and peripheral edema were almost the 
same in the two groups. No hyperbilirubinemia was observed 
in any of the 48 patients.

Discussion

Subsequent chemotherapy following first-line treatment of 
NSCLC has always been difficult, and treatment efficacy has 
been poor. Although the second-line treatment recommended 
by NCCN guidelines in the USA utilized a single agent, treat-

Table III. Non-hematological toxicities.

 XT group T group χ2 P-value
 cases (%) cases (%)  

Hand-foot syndrome    
  0 13 (56.5) 25 (100.0)  
  Ⅰ   8 (34.8) 0 (0)  
  II 2 (8.7) 0 (0) 17.635 <0.001
Fatigue    
  0 15 (65.2) 21 (84.0)  
  Ⅰ   4 (17.4) 3 (12.0)  
  II 2 (8.7) 0 (0)  
  III 2 (8.7) 1 (4.0) 0.741 0.389
Neuropathy    
  0 10 (43.5) 12 (48.0)  
  Ⅰ   8 (34.8) 7 (28.0)  
  II   5 (21.7) 6 (24.0) 0.099 0.753
Nausea    
  0 16 (69.6) 21 (84.0)  
  Ⅰ   4 (17.4) 2 (8.0)  
  II   3 (13.0) 2 (8.0) 1.413 0.235
Alopecia    
  0 13 (56.4) 11 (44.0)  
  I 10 (43.5) 14 (56.0) 0.751 0.386
Peripheral edema    
  0 15 (65.2) 16 (64.0)  
  I   6 (26.1) 8 (32.0)  
  II   2 (8.7) 1 (4.0) 0.008 0.930
Vomiting
  Ⅰ   1 (4.3) 0 (0) a 0.479
Joint pain
  Ⅰ   2 (8.7) 4 (16.0) 0.596 0.440

aFisher's exact probability test.
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ment efficacy using only one agent has been limited. Therefore, 
exploring the effect of a combination treatment regimen of 
two agents following first-line therapy has important clinical 
significance.

Docetaxel was widely studied in the second-line treatment 
of NSCLC, and it was accepted as the standard treatment 
(4,14). Therefore, most combination treatment regimens of 
two agents were based on docetaxel with platinum or another 
chemotherapy agent. Although there have been several studies 
on the two-drug treatment of docetaxel, all of these were 
phase I and II trials, and yielded inconsistent results. Certain 
studies reported that a two-agent regimen based on docetaxel 
was better than docetaxel alone and significantly improved 
TTP or progression-free survival (PFS) (15-17), while different 
results were yielded in another study. Takeda et al reported 
that the RR, PFS and OS observed with docetaxel alone were 
similar to those observed using the combination treatment (18). 
Therefore, there was no consensus for two-agent regimens of 
docetaxel as a second-line treatment of NSCLC.

Capecitabine was the precursor of fluorouracil (FU). 
Following absorption, the drug can be converted into FU by 
a three-step enzyme cascade reaction to play an antitumor 
role. In addition, TP was found to be a type of rate-limiting 
enzyme. As tumor tissues highly express TP, capecitabine at 
a high concentration accumulates in tumor tissues and has a 
certain targeted tumor-killing effect (19). It has been proven 
that capecitabine has strong treatment efficacy in colorectal, 
gastric, breast and ovarian cancer. (4,6). Animal experiments 
showed that capecitabine had a certain antitumor effect on 
NSCLC, and that docetaxel was capable of upregulating TP 
activity (6). In addition, capecitabine and docetaxel had a 
synergistic effect. Theoretically, a combination application of 
the two agents may achieve a higher treatment efficacy than 
docetaxel alone.

Certain clinical trials preliminarily confirmed the treat-
ment efficacy of capecitabine combined with docetaxel in 
previously treated NSCLC patients. Kindwall-Keller et al (7) 
reported a phase Ⅱ trial of capecitabine plus docetaxel: RR, 

6-month PFS rate, MST and 1-year OS rate were 26%, 25%, 
9.1 months and 37%, respectively. In addition, the combination 
regimen was well-tolerated. Therefore, the authors suggested 
the application of a randomized controlled trial to evaluate the 
treatment regimen of capecitabine combined with docetaxel. 
Similar treatment efficacy is found in studies on the Oriental 
population. Lee et al (8) reported a phase II trial in Korea. 
The RR was 15.4%, and the MST and 1-year OS rate were 
8.7 months and 34.4%, respectively. Although the preliminary 
efficacy of capecitabine plus docetaxel was reported, there 
was no randomized controlled study on its long-term survival 
result. The final survival results of the two-agent regimen 
remain unclear.

Liu et al (9) reported the small-sample single group 
study of docetaxel plus FU as a second-line treatment for 
advanced NSCLC. Capecitabine plus docetaxel was used to 
treat 8 patients. Of the 8 patients, 2 patients achieved PR and 
3 achieved SD. The DCR was 62.5%. Survival data were not 
available. To the best of our knowledge, this is the first random-
ized controlled study to comparatively evaluate the treatment 
efficacy of capecitabine combined with docetaxel. Our results 
showed that this trial achieved the primary endpoint, i.e., that 
capecitabine combined with docetaxel significantly improved 
TTP compared with docetaxel alone and obtained good treat-
ment efficacy, with an RR of 13%, median TTP of 7 months 
and 1-year OS rate of 47.6%, which had good comparability to 
similar studies. In those similar studies, the RR range, median 
TTP and 1-year OS rate were 6.7-22.3%, 4-5.6 months and 
37.0-46% (15,18,20,21), respectively. Since the sample size 
in our study was small and the follow-up time was relatively 
short, long-term survival still requires further observation.

Since palliation is the most important aim for previously 
treated patients with NSLCC, it is reasonable to select a dose 
with lower toxicity while conserving its anticancer activity. 
Our findings have shown that capecitabine combined with 
docetaxel had only mild to moderate side effects and good 
tolerance. Compared with docetaxel alone, hematological 

Figure 2. Median survival time (MST) and 1-year overall survival (OS) rate 
in the XT group and T group were 12 months, 47.6% and 12 months, 39.6%, 
respectively. No difference in overall survival was observed between the two 
groups (log-rank test, χ2=0.446, p=0.504). XT, capecitabine combined with 
docetaxel; T, docetaxel alone.

Figure 1. Median time to progression (TTP) in the XT group and the T group 
was 7 and 3 months, respectively. The difference was significant (log-rank  
test, χ2 =4.763, p=0.029). XT, capecitabine combined with docetaxel; 
T, docetaxel alone.
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toxicity, nausea, vomiting, fatigue and other side effects did 
not significantly increase. Combination administration only 
increased morbidity of HFS (43.5% and 0), but there were no 
severe cases of HFS. No grade III HFS occurred, and only 
1 case of grade II HFS was observed (4.3%). No dose reduction 
was caused by HFS, suggesting that this combination regimen 
was well-tolerated and practical for clinical implementation. 
Compared with other similar studies, the incidence of HFS in 
our study was fairly low, and severe fatigue, neutropenia and 
anemia were milder (7,8).

In conclusion, capecitabine combined with docetaxel 
significantly improved TTP compared with docetaxel alone 
for previously treated NSCLC patients, and this regimen 
also achieved a good 1-year survival rate and DCR. The side 
effects of this regimen are mild to moderate. A phase III trial 
is required to further evaluate the long-term survival.
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