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Abstract: Paclitaxel plus cisplatin and 5-fluorouracil plus cisplatin treatments are effective strategies for patients 
with advanced esophageal squamous cell carcinoma. This study was to evaluate the safety and efficacy of paclitaxel 
plus cisplatin and 5-fluorouracil plus cisplatin as first-line chemotherapy for patients with advanced esophageal 
squamous cell carcinoma. A total of 398 patients with advanced esophageal squamous cell carcinoma who re-
ceived chemotherapy were included and divided into 2 groups: paclitaxel plus cisplatin group and 5-fluorouracil plus 
cisplatin group. 195 patients received paclitaxel plus cisplatin and 203 patients received 5-fluorouracil plus cispla-
tin. The objective response rates were 42.5% and 38.4% for paclitaxel plus cisplatin group and 5-fluorouracil plus 
cisplatin group, respectively (P=0.948). The median progression-free survival was 7.85 months (95% CI, 6.77-8.94 
months) for the paclitaxel plus cisplatin group and 6.53 months (95% CI, 5.63-7.43 months) for the 5-fluorouracil 
plus cisplatin group with significant difference (P=0.02). The median overall survival was 13.46 months (95% CI, 
12.01-14.91 months) for the paclitaxel plus cisplatin group and 12.67 months (95% CI, 11.87-13.47 months) for 
the 5-fluorouracil plus cisplatin group (P=0.204). The first-line chemotherapy of paclitaxel plus cisplatin had better 
median progression-free survival than 5-fluorouracil plus cisplatin in patients with advanced esophageal squamous 
cell carcinoma with tolerable toxicities. 
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Introduction

Esophageal carcinoma is the eighth most com-
mon cancer and the sixth most common cause 
of cancer related deaths worldwide with devel-
oping nations making up more than 80% of 
total cases and deaths [1]. In China, esopha-
geal squamous cell carcinoma (ESCC) is the 
predominant histologic type (90%-95%), while 
the incidence of esophageal adenocarcinoma 
remains extremely low [2]. More than two-thirds 
of patients diagnosed with esophageal cancer 
had unresectable disease. Postoperative local 
recurrence or metastasis could be detected in 
43.3-54.5% patients within 5 years [3, 4]. 
Patients with unresectable or metastatic ESCC 
have a particularly dismal prognosis, with an 
overall survival (OS) of 3.0-8.0 months [5]. So 
far, there is no standard regimen for advanced 

or metastatic ESCC partially due to the limited 
number of patients included in the various 
treatment plans which have been shown to be 
effective to some extent. For example, Cisplatin-
based regimens were used as effective treat-
ment. The combination of 5-fluorouracil and 
cisplatin (CF) achieved a response rate of 
13-35% with the median OS of 5.5-6.7 months 
[6-8]. Single agent paclitaxel has shown pro- 
mising response for esophageal and gastric 
carcinoma [9-11]. Several phase II studies have 
demonstrated that paclitaxel plus cisplatin (TP) 
was an effective treatment strategy and result-
ed in significantly improved OS by 13.0 to 17.0 
months in the first-line chemotherapy of 
advanced or metastatic ESCC [12-15]. It is 
worth reiterating that all the previous trials only 
include small number of patients (20-92 
patients). 
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As mentioned above, TP and CF have been 
shown to be effective on separate trials. A side-
by-side study of TP and CF is still much needed 
in that it would offer the advantage of direct 
comparison under standardized treatment 
schedule and response criteria. In this regard, 
our retrospective study was conducted to inves-
tigate the efficacy and toxicity of TP vs. CF treat-
ment to afford enough clinical evidence for 
first-line chemotherapy in patients with unre-

sectable or metastatic ESCC. Our study also 
represents so far the largest clinical trial with 
398 enrolled patients in total compared to  
the previous trials (20-92 patients), providing 
more convincing conclusions and treatment 
schedules.

Patients and methods

Patients

This was a retrospective analysis of patients 
with advanced ESCC who received TP or CF as 
first line chemotherapy. Patients had to be at 
least 18 years of age at the time of registration 
and have histologically or cytologically con-
firmed ESCC, which was surgically unresect-
able or recurrent. They also had to have an 
Eastern Cooperative Oncology Group (ECOG) 
performance status of 0-2, a life expectancy of 
>12 weeks with sufficient bone marrow, liver, 
renal and cardiovascular function. Written 
informed consent for chemotherapy was 
obtained from all patients.

Between January 2012 and June 2014, 398 
patients with ESCC met these criteria and were 
included in this analysis in Henan Cancer 
Hospital and Nanyang City Center Hospital. 
Among them, 195 patients received TP and 
203 patients received CF. 

Treatment plan

Patients of TP group were treated with pacli-
taxel 175 mg/m2 over 3 hours on day 1 and  
cisplatin 75 mg/m2 day 1 every 3 weeks. 
Patients of CF group received FU 750 mg/
m2/24 hours by continuous intravenous infu-
sion day 1 through 5 and cisplatin 75 mg/m2 
day 1 every 3 weeks. Patients receiving pacli-
taxel were premedicated with 10 mg of oral 
dexamethasone at 12 and 6 hours before the 
infusion and with intramuscular injection dip- 
henhydramine and intravenous H2 receptor 
antagonist within 60 minutes before the infu-
sion of paclitaxel to reduce the risk of hyper-
sensitivity reaction. Cisplatin was administered 
with hydration and forced diuresis, and patients 
underwent routine monitoring of electrolytes, 
serum creatinine, and magnesium. The combi-
nation therapy was up to maximum 6 cycles. 
Treatment was discontinued until documented 
disease progression, unacceptable toxicity or 
patient’s refusal.

Table 1. Baseline patient characteristics
TP group
N=195

CF group
N=203

Characteristic No. % No. %
Sex
    Male 134 68.7 143 70.4
    Female 61 31.3 60 29.6
Age, years
    Range 35-75 32-75
    Median 61 63
Performance status
    0 125 64.1 137 67.5
    1 58 29.7 51 25.1
    2 12 6.2 15 7.4
Metastases
    Lymph nodes 98 50.3 128 63.1
    Mediastinum 83 42.6 112 55.2
    Lung 69 35.4 89 43.8
    Liver 35 17.9 62 30.5
    Bone 24 12.3 37 18.2
    Others 7 3.6 10 4.9
Esophagectomy
    Yes 84 43.1 99 48.8
    NO 111 56.9 104 51.2
Abbreviations: TP, paclitaxel plus cisplatin; CF, fluoroura-
cil plus cisplatin.

Table 2. Response by treatment group

Response
TP group 
(N=195)

CF group 
(N=203)

No. % No. %
Complete response 3 1.5 2 1.0
Partial response 80 41.0 76 37.4
Stable disease 59 30.3 52 25.6
Progression disease 53 27.2 73 36.0
Response rate 42.5 38.4
Disease control rate 72.8 64.0
Abbreviations: TP, paclitaxel plus cisplatin; CF, fluoroura-
cil plus cisplatin.
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Statistical analysis

Response was assessed according to the 
Response Evaluation Criteria in Solid Tumors 
(RECIST) version 1.0 as complete response 
(CR), partial response (PR), stable disease (SD) 
or progressive disease (PD) in patients with 
measurable lesions. Toxicities were graded 
according to the National Cancer Institute’s 
Common Terminology Criteria for Adverse 
Events (CTCAE) version 4.0. All comparisons of 
patients’ characteristics, response rates, and 

ECOG performance status, histological type, 
prior treatment status, target site of metasta-
sis. Both of the groups, the median total dura-
tion of treatment was 4 cycles (2-6 cycles). And 
the total treatment cycles were 794 and 896 
cycles in TP group and CF group, respectively. 

Response and survival

The objective response rate (ORR) among 
patients with measurable disease are summa-
rized in Table 2. In TP group, CR was observed 

Figure 1. Progression-Free Survival.

Figure 2. Overall Survival. 

rates of toxic effects were 
performed with Fisher’s exact 
test. Progression-free survival 
(PFS) was measured from the 
initiation of TP or CF to the 
occurrence of progression, or 
death without evidence of 
progression. Overall survival 
(OS) was also measured from 
the first day of TP or CF adm- 
inistration to the day of death 
or to the final day of the follow 
up period. The Kaplan-Meier 
method was used to estimate 
overall survival curves and 
median survival and the two 
groups were compared using 
log-rank testing. All tests were 
two-sided, value of P<0.05 
was accepted as statistically 
significant. The last follow-up 
was performed in June 2015.

Results

Patient characteristics

Between January 2012 and 
June 2014, a total of 398 
patients were enrolled in this 
retrospective study. Patient 
characteristics for both gro- 
ups are shown in Table 1. 
Median age was 61 years (35-
75 years) in TP group and 63 
years (32-75 years) in CF 
group. Total 183 patients 
underwent esophagectomy, 
including 84 patients of TP 
group and 99 patients of CF 
group. The two groups were 
similar in terms of other 
parameters including gender, 



TP vs. DF as first-line treatment in SCC

2348 Am J Cancer Res 2016;6(10):2345-2350

in 3 patients (1.5%), and 80 patients (41.0%) 
achieved partial response. In contrast, 2 CR 
were obtained in CF group, and PR was 
observed in 76 patients (37.4%). The ORR were 
42.5% for the TP group and 38.4% for the FP 
group (P=0.948). At the end of follow-up, 190 
patients (97.4%) in TP group and 198 patients 
(97.50%) in CF group had died. The median PFS 
and OS were shown in Figures 1 and 2, respec-
tively. The median PFS was 7.85 months (95% 
CI, 6.77-8.94 months) for TP group and 6.53 
months (95% CI, 5.63-7.43 months) for CF 
group with significant difference (P=0.02) 
(Figure 1). The median OS was 13.46 months 
(95% CI, 12.01-14.91 months) for TP group and 
12.67 months (95% CI, 11.87-13.47 months) 
for CF group (Figure 2). However, no significant 
difference in OS was identified between the 
two groups (P=0.204).

Toxicity

Toxicities graded according to CTCAE version 
4.0 are listed in Table 3. Grade 3/4 hematolog-
ic toxicities were as follows: leucopenia (29.8% 
in TP group, 21.7% in CF group, P=0.566), neu-
tropenia (27.7% in TP group, 19.7% in CF group, 
P=0.061), thrombocytopenia (6.1% in TP group, 
3.5% in CF group, P=0.206), anemia (6.2% in 
TP group, 2.0% in CF group, P=0.034). The 
most common grade 3/4 non-hematologic tox-
icities were nausea, and vomiting. Twelve 
patients (5.9%) experienced grade 3/4 mucosi-
tis in CF group. While, grade 3/4 mucositis was 

of 20 to 92 patients. This is the first study to 
directly compare efficacy and safety of CF and 
TP for the initial treatment of 398 patients with 
advanced ESCC.

In this retrospective study, the proportion of 
patients who received all four cycles of chemo-
therapy was similar in the two groups (approxi-
mately 70 percent), and thus the observed dif-
ference in survival is not thought to be attribut-
able to a difference in the actual delivery of 
treatment. The 195 patients with advanced 
ESCC who were treated with TP had a median 
PFS of 7.85 months (95% confidence interval: 
6.77-8.94 months), whereas the group that 
received CF had a median PFS of 6.53 months 
(95% confidence interval: 5.63-7.43 months) 
(P=0.02). The OS of the two groups was 13.46 
months (95% confidence interval: 12.01-14.91 
months) and 12.67 months (95% confidence 
interval: 11.87-13.47 months), respectively 
(P=0.204). There was no statistical difference 
in OS between the two groups. Importantly, a 
favorable PFS effect was observed in patients 
receiving TP.

In terms of efficacy, differences in ORR were 
similar between the two groups. The combina-
tion of paclitaxel and cisplatin protocol dis-
played an ORR of 42.5% with a disease control 
rate (DCR) of 72.8%. Recently, more studies 
have emerged utilizing nedaplatin in place of 
cisplatin plus paclitaxel as the initial treatment 
for metastatic ESCC. Patients received the 

Table 3. Grade 3 to 4 Toxicities by group
TP group (N=195) CF group (N=203)

Toxicities Grade 3 
(%)

Grade 4 
(%)

Grade 3 
(%)

Grade 4 
(%)

Hematologic
    Leucopenia 38 (19.5) 20 (10.3) 32 (15.8) 12 (5.9)
    Neutropenia 30 (15.4) 24 (12.3) 26 (12.8) 14 (6.9)
    Anemia 12 (6.2) 0 4 (2.0) 0
    Thrombocytopenia 9 (4.6) 3 (1.5) 5 (2.5) 2 (1.0)
Gastrointestinal
    Nausea 11 (5.6) 0 9 (4.4) 0
    Vomiting 8 (4.1) 0 13 (6.4) 0
    Diarrhea 1 (0.5) 0 6 (3.0) 0
Others
    Fatigue 2 (1.0) 0 3 (1.5) 0
    Mucositis 0 0 10 (4.9) 2 (1.0)
    Liver 0 0 1 (0.5) 0
Abbreviations: TP, paclitaxel plus cisplatin; CF, fluorouracil plus cisplatin.

not observed in TP group. One death 
was considered related to the treat-
ment in TP group. The patient died of 
grade 4 neutropenia and pneumo-
nia. There was no treatment-related 
death in CF group. 

Discussion

Palliative treatment is the only 
option for patients with advanced 
esophageal cancer with the goal of 
prolonging survival and improving 
quality of life. In this regard, double-
agent chemotherapy of CF and TP 
have been the most widely used 
cytotoxic agents in patients with 
advanced ESCC. In the absence of 
adequately powered phase III trials 
for many years, previous data of CF 
or TP for advanced ESCC were from 
phase II studies with the sample size 
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treatment of 175 mg/m2 of paclitaxel, followed 
by nedaplatin 80 mg/m2 on day 1, every 3 
weeks repeatedly had an ORR of 41.7-47.7% 
with PFS of 6.1-7.1 months and OS of 11.5-12.4 
months [16-18]. The results of TP regimen for 
advanced ESCC were consistent with paclitax-
el-nedaplatin regimen. In CF group, patients 
with advanced ESCC yielded an ORR of 38.4% 
and DCR of 64.0%. The first randomized phase 
II study of 5-fluorouracil plus cisplatin versus 
single cisplatin was cisplatin 100 mg/m2 on 
day 1 and 5-FU 1,000 mg/m2/d by continuous 
infusion or single cisplatin alone. Patients in CF 
group achieved an ORR of 35% and 7 treat-
ment-related deaths (16%) were observed [6]. 
In another single arm study, a dose of 20 mg/
m2 of cisplatin and 800 mg/m2 of 5-FU was 
given by continuous infusion for 24h on days 
1-5 every 4 weeks. The ORR was 33.3% with 
good tolerance and a median OS of 201.5 days 
[7]. The combination of low dose-intensity CF 
seems to be an effective treatment with moder-
ate toxicity in patients with advanced ESCC. As 
suggested by the data presented above, the 
combination of TP or CF is effective regimen as 
first-line therapy for patients with advanced 
ESCC.

Myelosuppression was the most frequent toxic 
effect in both groups. Grade 3 or 4 hematologic 
toxicities included leucopenia (29.8% in TP 
group, 21.7% in CF group, P=0.566), neutrope-
nia (27.7% in TP group, 19.7% in CF group, 
P=0.061), thrombocytopenia (6.1% in TP group, 
3.5% in CF group, P=0.206) and anemia (6.2% 
in TP group, 2.0% in CF group, P=0.034). 
However, there was a significantly higher inci-
dence of all grade mucositis among the patients 
who received CF than among those who 
received TP. One treatment-related death in the 
TP group occurred after the second cycle of 
treatment and was attributed to grade 4 neu-
tropenia. Generally, these toxicities were clini-
cally manageable. 

In conclusion, our results indicate that both TP 
and CF treatments are effective strategies for 
patients with advanced ESCC. The combination 
of TP had a more favorable PFS than CF as first-
line treatment and was a clinically encouraging 
combination therapy for patients with advanced 
ESCC. Further assessment in a randomized, 
prospective, phase III study is required to obtain 
definitive evidence.
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