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Abstract
AIM: To investigate the efficacy and side effects of 
the combined therapy of oxaliplatin and capecitabine 
in patients with metastatic esophageal squamous cell 
cancer (ESCC) and the survival of the patients.

METHODS: Sixty-four patients (median age of 63 
years) with histological or cytological confirmation of 
ESCC received oxaliplatin 120 mg/m2 intravenously 
on day 1 and capecitabine 1000 mg/m2 orally twice 
daily on days 1 to 14 in a 21-d treatment cycle as 
palliative chemotherapy. Each patient received at least 
two cycles of treatment. The efficacy, side effects and 
patient survival were evaluated.

RESULTS: The partial response (PR) rate was 43.8% 
(28/64). Stable disease (SD) rate was 47.9% (26/64), 
and disease progression rate was 15.6% (10/64). 
The clinical benefit rate (PR + SD) was 84.4%. The 
main toxicities were leukopenia (50.0%), nausea 
and vomiting (51.6%), diarrhea (50.0%), stomatitis 
(39.1%), polyneuropathy (37.5%) and hand-foot 

syndrome (37.5%). No grade 4 event in the entire 
cohort was found. The median progression-free 
survival was 4 mo, median overall survival was 10 mo 
(95% CI: 8.3-11.7 mo), and the 1- and 2-year survival 
rates were 38.1% and 8.2%, respectively. High 
Karnofsky index, single metastatic lesion and response 
to the regimen indicated respectively good prognosis.

CONCLUSION: Oxaliplatin plus capecitabine regimen 
is effective and tolerable in metastatic ESCC patients. 
The regimen has improved the survival moderately and 
merits further studies.

© 2009 The WJG Press and Baishideng. All rights reserved.
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INTRODUCTION
Esophageal cancer, which has the highest incidence and 
mortality worldwide[1-4] is one of  the most common 
malignant tumors in China. Linzhou (formerly known as 
Linxian) and nearby cities, such as Anyang and Huixian 
in Henan Province of  northern China have been well 
recognized as the highest incidence area for esophageal 
squamous cell carcinoma (ESCC) in the world; the 
average incidence rates for men and women are 161 and 
103 per 100 000, respectively[5].

Due to the lack of  obvious early symptoms, the 
patients were often diagnosed at advanced stages, more 
than half  of  them with metastasis[6]. The recurrence 
and metastasis rate after treatment of  esophageal 
cancer have the trend to ascend in recent years. In 
2007, Grunberger et al[7] have confirmed that palliative 
chemotherapy can prolong the survival of  stage Ⅳ 
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esophageal cancer patients, relieve their symptoms and 
improve their quality of  life. Nevertheless, no optimizing 
chemotherapy regimen has been developed so far, the 
combined regimens based on cisplatin and 5-FU has 
been used frequently, with an effective rate of  about 
25.0%-33.0%[8,9]. Squamous cell esophageal cancer is the 
most common histology in China, and the constituent 
ratio is different from that in Europe and America. 
Some experts state that there are complete differences 
between esophageal adenocarcinomas and squamous cell 
cancer, such as the treatment protocol and prognosis. 
Therefore, the focus must be laid on the study of  
palliative chemotherapy of  metastatic ESCC.

Oxaliplatin is a kind of  chemotherapeutic drug 
be longing to the th i rd generat ion of  p la t inum 
compounds, which has played an important role in the 
treatment of  colon cancer and other solid tumors[10,11]. 
Oxaliplatin’s side chain is substituted by the diamino-
cyclohexane radical (DACH). Therefore, compared to 
cisplatin, DACH-platinum combines to DNA much faster 
with stronger cell toxicity, which has no cross tolerance 
with cisplatin and no oto-renal toxicity. Furthermore, it 
has a synergistic effect with 5-FU, with slight digestive 
tract reaction and hematotoxicity. Its common side 
effect is reversible peripheral nerve paresthesia. Oral 
capecitabine can be rapidly absorbed as an intact molecule 
in the gastrointestinal tract and most of  a given dose 
of  capecitabine is initially hydrolyzed in the liver by a 
carboxylesterase to 5’-deoxy-5-fluorocytidine (5’-DFCR) 
without bioactivity. Cytidine deaminase, an enzyme found 
in many tissues, including tumors, converts 5’-DFCR to  
5’-DFUR. Certain human carcinomas express the enzyme 
thymidine phosphorylase in higher concentrations than 
the surrounding normal tissues, which potentially converts 
5’-DFUR to higher concentrations of  active 5-fluorouracil 
(5-FU) within these tumors.

This study aims to explore the efficacy and toxic 
reaction of  the combined treatment of  oxaliplatin and 
capecitabine in metastatic ESCC and the survival of  the 
patients. The results will be used to supply information 
and instruction for clinical treatment.

MATERIALS AND METHODS
Patients
From January 2003 to January 2006, 64 patients (45 
males and 19 females) with histological or cytological 
confirmation of  metastatic ESCC received oxaliplatin 
plus capecitabine therapy. The median age of  the patients 
was 63 years (27cases under 60 years and 37 cases over 
60 years). The metastatic sites of  ESCC patients were 
lymph node, bone, liver, lung, membrana pleuralisa, 
abdominal membrane, adrenal gland, skin and soft tissue. 
Among these patients, 42 had single-site metastasis and 
22 had multi-site metastases. Karnofsky performance 
status (KPS) of  the patients was between 60 and 100 
(60-80 in 42 patients and 90-100 in 23 patients). Before 
the study, 28 patients had received no chemotherapy, and 
36 had received previous chemotherapy, and oxaliplatin 
and capecitabine treatment was excluded.

All patients were required to take pathological 
examinations, upper gastrointestinal tract barium meal 
perspective, computed tomography (CT) for neck 
thorax and abdomen, magnetic resonance imaging 
or CT for skull, emission computerized tomography 
for bone, blood routine test, liver-renal function test, 
electrocardiography (ECG) and other routine tests. 

Treatment
All patients received oxaliplatin and capecitabine as follows: 
oxaliplatin 120 mg/m2, infused on day 1; capecitabine  
1000 mg/m2, taken orally twice a day on days 1-14. 
Before taking oxaliplatin, the patients received 5-hydroxy-
tryptamine inhibitors to prevent vomiting. During the 
medication, the patients should keep their body warm, 
avoid cold drinks, and take vitamin B6 100 mg orally three 
times a day with capecitabine to prevent and decrease 
the occurrence of  extremity syndrome. Blood routine 
and liver-renal function tests should also be performed, 
and abnormal tests should be managed to accomplish 
the chemotherapy. Patients with bone metastasis should 
receive the radiotherapy and diphosphonate simultaneously 
in the 21-d cycle treatment. Each patient received at least 
two cycles of  chemotherapy.

Evaluation criteria
After completion of  two cycles of  chemotherapy, all 
patients received overall check-up. Tumor response was 
assessed using Response Evaluation Criteria in Solid 
Tumors, such as the change of  the tumor size, quantity 
and the appearance of  new lesions. Toxicity was evaluated 
according to the Common Toxicity Criteria for acute and 
subacute toxicity reactions, and confirmed again at 4 wk 
after treatment. Patients benefited from the treatment 
complete response (CR) and partial response (PR) were 
given one or two more cycles of  chemotherapy based 
on their agreement and tolerance. If  the disease was 
progressive, they should receive other chemotherapeutic 
protocols, and optimized supportive treatment should be 
administered if  the patients agree and are tolerant.

Follow-up
After completion of  chemotherapy, all patients were 
followed up every 3 mo in the first year and every 6 mo 
in the second year by outpatient service and telephone 
interview till patients’ death.

Statistical analysis
Overall survival, progression-free survival, death or last 
follow-up results were evaluated by the Kaplan-Meier 
method. The life table method was used to evaluate 
the 1-year and 2-year survival rates. Single factor was 
compared by log-rank test, and multi-factor was analyzed 
by Cox regression proportional hazard model.

RESULTS
Short-term effects
All patients were evaluated for short-term effects and 
toxicity. There was no CR; 28 patients (43.8%) had 
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PR, 26 patients (40.6%) demonstrated stable disease 
(SD) and 10 (15.6%) patients presented with cancer 
progression. The effectiveness rate was 40.6% and the 
overall clinical benefit rate was 84.4%.

Toxic and side effects
The main side effects of  chemotherapy were alimentary 
tract reaction such as nausea, vomiting and diarrhea, 
and different grade bone marrow suppression. The 
occurrence of  nausea and vomiting was 51.6%, and 
that of  diarrhea was 50.0%. All side effects were slight 
or moderate. The main bone marrow suppression was 
leukopenia. The incidence rates of  grade Ⅰ, Ⅱ, Ⅲ and 
Ⅳ leucopenia were 31.3%, 15.6%, 3.1% and 0.0%, 
respectively. One female patient had the symptom of  
digit anesthesia and anodynia late in the second cycle 
of  chemotherapy, but this relieved gradually without 
treatment. The others only had grade Ⅰ or Ⅱ nerve 
toxicity such as dead limb, dysesthesia, and cold sensitivity. 
All of  these recovered soon during the intermission 
of  chemotherapy. No severe hand-foot syndrome 
occurred. The incidence rate of  slight and moderate 
hand-foot syndrome was 37.5%. The other toxicities 

were grade Ⅰ or Ⅱ tolerable oral mucositis (39.1%), liver 
function abnormality (1.4%) and alopecia (6.2%). There 
was no renal function abnormality and death related to 
chemotherapy (Table 1).

Survival analysis
The 64 patients were all followed up either for 2 years or 
until death. The follow-up rate was 100.0% (Figure 1). 
The median progression-free survival was 4.0 mo, and the 
median overall survival was 10.0 mo (95% CI: 8.3-11.7 mo). 
The 1- and 2-year survival rates were 38.1% (24/63) and 
8.2% (5/61), respectively. Kaplan-Meier monofactorial 
analysis indicated that there was a statistical significance 
between the influence of  KPS index, metastasis and 
short-term effect and survival (P ≤ 0.0001), but there 
was no statistical significance between the influence of  
sex, age and therapy and survival (P > 0.05), (Figure 2). 
Cox regression proportional hazard model polyfactorial 
analysis indicated that KPS index, the number of  tumor 
metastasis loci and short-term effect (P < 0.001) were 
independent survival prognostic factors, while sex, age 
and former therapy (P > 0.05) were not (Tables 2 and 3).

DISCUSSION
It is very important to treat enteric tumors by oxaliplatin 
plus capecitabine. There are few reports about this 
protocol used in esophageal cancer[12,13]. As a result of  
different pathological types, there have been some reports 
about combined treatment of  oxalipatin and capecitabine 
for esophageal adenocarcinoma. However, there has been 
no report about this protocol for ESCC. Compared with 
other treatment of  advanced ESCC, our effectiveness 
rate is slightly lower than that of  protocol of  paclitaxel 
and cisplatin reported by Huang et al[14], but higher than 
that of  combined regimens based on cisplatin and 5-FU, 
as well as irinotecan and cisplatin, and similar to that 
of  FOLFOX 4. The median overall survival is longer 
and the 1-year survival rate is a little higher in our study 
than the regimens based on cisplatin and 5-FU, as well 
as FOLFOX 4, both of  which are frequently applied 
clinically. Moreover, our regimen has fewer side effects.

Table 1  Toxicities of oxaliplatin plus capecitabine in 64 cases 
of metastatic ESCC  (n  %)

Side effects Grade 

0 Ⅰ Ⅱ Ⅲ Ⅳ

Nausea and vomiting 31 (48.4) 21 (32.8) 12 (18.8) 0 (0.0) 0 (0.0)
Diarrhea 32 (50.0) 20 (31.3) 12 (18.7) 0 (0.0) 0 (0.0)
Aspherinia 44 (68.7) 11 (17.2)   9 (14.1) 0 (0.0) 0 (0.0)
Leukopoenia 32 (50.0) 20 (31.3) 10 (15.6) 2 (3.1) 0 (0.0)
Thrombocytopenia 46 (71.9) 11 (17.2)   7 (10.9) 0 (0.0) 0 (0.0)
Nerve toxicity 40 (62.5) 14 (21.9)   9 (14.1) 1 (1.5) 0 (0.0)
Hand-foot syndrome 40 (62.5) 13 (20.3) 11 (17.2) 0 (0.0) 0 (0.0)
Alopecia 60 (93.8) 4 (6.2) 0 (0.0) 0 (0.0) 0 (0.0)
Mucositis of mouth 39 (60.9) 18 (28.1)   7 (10.9) 0 (0.0) 0 (0.0)
Abnormal liver function 56 (87.6)   7 (10.9) 1 (1.5) 0 (0.0) 0 (0.0)

Table 2  Prognostic single factor analysis of ESCC

Prognostic factor Number Survival rate (%) MST 
(mo)

P

1-yr 2-yr 
Sex     0.713
   Male 42 38.1   7.1 10.0
   Female     119 26.3 10.5   8.5
Age (Yr)    0.887
   < 60 26 30.8 11.5   9.0
   ≥ 60 35 42.9   5.7 10.0
KPS < 0.001
   60-80 40 22.5   0.0   8.0
   90-100 21 66.7 23.8 13.5
Metastasis < 0.001
   Mono-site 40 52.5 12.5 12.5
   Poly-site 21 9.5   0.0   6.5
Prechemotherapy    0.969
   Yes 27 40.7   3.7 10.0
   No 34 35.3 11.8   9.0
Therapeutic effect
   PR 27 63.0 18.5 13.0
   SD 24 25.0   0.0   9.0
   PD 10   0.0   0.0   6.0
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Figure 1  Cumulative survival curve of ESCC patients.

Qin TJ et al . Oxaliplatin plus capecitabine in metastatic ESCC                                                                        873



www.wjgnet.com

 Mauer et al[10] reported that oxaliplatin and 5-FU 
protocol (oxaliplatin 85 mg/m2 iv, 5-FU 400 mg/m2 iv 
quickly and then 600 mg/m2, iv for 22 h, on day 1 and 
2), has better results. The PR rate was 40.0%, the median 
overall survival was 7.1 mo, and 1-year survival rate was 
31.0%. The main toxicities were neutrocytopenia (grade Ⅳ, 
29.0%,) and peripheral neuropathy (grade Ⅱ-Ⅲ, 26.0%).

 Huang et al[14] used paclitaxel and cisplatin regimen 
(paclitaxel 175 mg/m2 , iv less than 3 h on day 1; 
cisplatin DDP 40 mg/m2, iv on day 2 and 3; and 
repeated every 3 wk), with a PR rate of  55.5%. Of  seven 
patients with severe neutrocytopenia, one patient died of  
grade Ⅳ neutrocytopenia. 

Polee et al [15] used cisplatin, etoposide and 5-FU 
regimen (cisplatin DDP 80 mg/m2, iv on day 1; etoposide 
125 mg/m2, iv on day 1 and 200 mg/m2 , iv on day 3 
and 5; 5-FU 375 mg/m2, iv on days 1-4; folic acid 30 mg,  
taken orally every 4 h, on days 1-4; and the cycle was 
repeated every 4 wk), the PR rate was 34.0%, the median 
overall survival was 9.5 mo, and the 1-year survival rate 
was 36.0%. The main toxicities were leukopenia (grade 

Ⅲ-Ⅳ, 16.0%), fever related to leukopenia (19.0%), 
thrombocytopenia (grade Ⅲ-Ⅳ, 7.0%), mucositis (grade 
Ⅲ-Ⅳ, 23.0%), nausea and vomiting (grade Ⅲ, 32.0%) and 
diarrhea (grade Ⅲ, 6.0%).

 Lorenzen et al[16] used capecitabine (1000 mg/m2 taken 
orally twice daily on days 1-14) plus intravenous docetaxel 
(75 mg/m2 on day 1). The median survival was 15.8 
mo (95% CI, 7.8-23.9 mo). The intent-to-treat efficacy 
analysis showed an overall response rate (ORR) of  46.0%.

Lee et al[17] used 60 mg/m2 of  CDDP iv on day 1 
and capecitabine 1250 mg/m2 taken orally twice a day 
on days 1-14. The ORR was 57.8% (95% CI, 43.3-72.2). 
The median duration of  response was 4.6 (1.0-15.6) mo, 
follow-up of  25.7 (10.8-42.6) mo, progression time of  4.7 
mo (95% CI: 2.5-7.0 mo) and the median survival time 
was 11.2 mo (95% CI: 8.5-13.9 mo).

Lin et al[18] used the regimen, composed of  paclitaxel 
35 mg/m2 1 h iv on day 1, 4, 8 and 11; cisplatin 20 mg/m2,  
2 h iv on day 2, 5, 9 and 12; and 5-FU 2000 mg/m2,  
leucovorin 300 mg/m2 24 h iv on day 5 and 12; and 
repeated every 21 d. The median progression-free and 

Table 3  Results of proportional hazards regression model

Factor Regression coefficient Standard error Wald DOF P Exp (b) 95% CI

Sex -0.439 0.361   1.475 1    0.225 0.645 0.318-1.309
Age -0.151 0.342   0.194 1    0.659 0.860 0.440-1.682
KPS -1.449 0.342 17.906 1 < 0.001 0.235 0.120-0.459
Metastasis  1.932 0.390 24.497 1 < 0.001 6.902   3.212-14.833
Pre-chemotherapy -0.235 0.291   0.653 1    0.419 0.790 0.447-1.398
Short-term effect  0.972 0.254 14.610 1 < 0.001 2.645 1.606-4.354
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overall survival rates were 6.3 and 8.9 mo, respectively.
Evans et al [19] used docetaxel and oxaliplatin on  

day 1 and 8 and capecitabine individually, twice daily, 
on day 1-10, with each cycle repeated every 21 d. The 
docetaxel dose ranged from 30 to 35 mg/m2, the 
oxaliplatin from 40 to 50 mg/m2, and the capecitabine 
from 750 to 850 mg/m2 twice daily. Grade 3/4 dose-
limiting toxicities of  diarrhea, nausea, fatigue and febrile 
neutropenia occurred in three of  four patients at dose 
level 3. An intermediate dose was added (2A) and the 
capecitabine dose reduced to 750 mg/m2. One of  6 
patients had a dose-limiting toxicity at level 2A.

Tsai et al[20] used carboplatin (area under the ROC 
curve AUC = 2) on day 1 and 8, docetaxel (35-40 mg/m2) 
on day 1 and 8, and capecitabine (500-2000 mg/m2) on 
days 1-10. The maximum tolerated dose of  docetaxel 
was 40 mg/m2 on day 1 and 8; carboplatin, AUC = 2 on 
day 1 and 8; and capecitabine, and 1500-2000 mg/m2 on 
days 1-10 in a 21-day cycle. Ten of  25 patients who could 
be evaluated (40.0%) responded and eight of  14 patients 
treated at the final dose level responded (57.0%).

Lee e t a l [21] used two cycles of  XP induction 
chemotherapy, consisting of  capecitabine 1000 mg/m2 

twice daily on days 1-14, and cisplatin 60 mg/m2 iv on  
day 1, every 3 wk. Patients classified as M1a and M1b 
(non-visceral lymph node metastases) were treated with 
54 Gy radiotherapy, concurrently with weekly capecitabine  
800 mg/m2 twice daily on days 1-5 and cisplatin 30 mg/m2  
iv on day 1 during radiation. Patients classified as M1b 
(visceral metastases) were treated with chemotherapy only 
until disease progression or intolerance to chemotherapy. 
The median time of  progression was 7.8 mo (95% CI, 
6.0-9.5 mo) and the median overall survival was 12.0 mo 
(95% CI, 9.0-15.0 mo).

Evans et al[22] used a regimen comprised of  docetaxel 
40 mg/m2, on day 1 and 8, carboplatin (AUC = 2) on 
day 1 and 8, and capecitabine 2000 mg/m2, on days 1-10 
in a 21-day cycle. The median survival was 8.0 mo (95% 
CI, 5.5-13.0 mo), and the 1-year survival rate was 36.0%.

In our study (oxaliplatin 120 mg/m2, iv on day 1; 
capecitabine 1000 mg/m2, taken orally twice a day 
on days 1-14; and repeated every 3 wk), the rate was 
43.8%, the median overall survival was 10 mo, and the 
1-year survival rate was 38.1%. The main toxicities were 
leukopenia (grade Ⅲ, 31.0%) and neuro-toxicity (grade 
Ⅲ, 1.5%). 

Capecitabine can be taken orally, so the protocol has 
superiority in medication. The mono-factorial analysis by 
Kaplan-Meier indicates that patients with low KPS and 
multi-locus metastases benefit little from this therapy. 
The short-term effect indicates that the prognosis 
demonstrates the importance of  prompt, objective 
and precise therapeutic effect in clinical practice. Cox 
regression proportional hazard model poly-factorial 
analysis indicates that KPS index, the number of  tumor 
metastasis locus and short-term effect are independent 
survival prognostic factors.

Our results demonstrate that oxaliplatin plus 
capecitable regimen has the advantage of  good short-
term effects, convenient administration and minor 

side effects in metastatic ESCC. The functional status 
of  prior treatment, the number of  tumor metastasis 
loci and short-term effects are independent survival 
prognostic factors.

 COMMENTS
Background
Esophageal cancer which has the highest incidence and mortality worldwide 
is one of the most common malignant tumors in China. Esophageal squamous 
cell cancer (ESCC) is the most common histology. It has been confirmed that 
palliative chemotherapy can prolong the survival of stage Ⅳesophageal cancer 
patients, relieve their symptoms and improve their quality of life. Nevertheless, 
no optimizing chemotherapy regimen has been available so far, the combined 
regimens based on cisplatin and 5-fluorouracil have been used frequently, but 
the effectiveness rate is only about 25.0%-33.0%.
Research frontiers
Oxaliplatin is a kind of chemotherapeutic drug belonging to the third generation 
of platinum compounds, which has played an important role in the treatment 
of colon and rectum cancer and other solid tumors. It has a synergistic effect 
with lesser digestive tract reaction and hematotoxicity. Capecitabine, which 
has milder side effects, can be taken orally and is rapidly absorbed as an intact 
molecule in the gastrointestinal tract. Therefore, the combined regimen of 
oxaliplatin and capecitabine may produce more clinical benefits.
Innovations and breakthroughs
This study explored the efficacy and toxic reaction of oxaliplatin plus 
capecitabine in the treatment of patients with metastatic ESCC and the survival 
of the patients. The partial response (PR) rate was 43.8% (28/ 64). Stable 
disease (SD) rate was 47.9% (26/64), and disease progression rate was 15.6% 
(10/64). The clinical benefit rate (PR + SD) was 84.4%. No grade Ⅳ side effect 
in the entire cohort was found. The results can be used to supply information 
and instruction for clinical treatment. 
Applications
Higher response and survival rate, and lower rate of toxicity were obtained 
by the combined treatment in this study. Capecitabine can be taken orally, 
therefore, that this treatment can be used clinically.
Terminology
RECIST stands for Response Evaluation Criteria in Solid Tumors. KPS stands 
for Karnofsky performance score. 
Peer review
This is the first report to examine the efficacy and toxicity of the combined 
therapy of oxaliplatin and capecitabin in patients with metastatic ESCC. Higher 
response and survival rate, and lower rate of toxicity were obtained by this 
treatment than the other treatment protocols reported previously. It seems that 
this treatment has become a candidate for phase Ⅲ study. Furthermore, since 
this treatment can be given on an outpatient basis, this study has great value.
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