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Abstract
AIM: To evaluate the efficacy and safety of paclitaxel-
nedaplatin combination as a front-line regimen in Chi-
nese patients with metastatic esophageal squamous 
cell carcinoma (ESCC).

METHODS: A two-center, open-label, single-arm 
phase Ⅱ study was designed. Thirty-nine patients were 
enrolled and included in the intention-to-treat analysis 
of efficacy and adverse events. Patients received 175 
mg/m2 of paclitaxel over a 3 h infusion on 1 d, followed 
by nedaplatin 80 mg/m2 in a 1 h infusion on 2 d every 
3 wk until the documented disease progression, unac-
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ceptable toxicity or patient’s refusal. 

RESULTS: Of the 36 patients assessable for efficacy, 
there were 2 patients (5.1%) with complete response 
and 16 patients (41.0%) with partial response, giving 
an overall response rate of 46.1%. The median pro-
gression-free survival and median overall survival for 
all patients were 7.1 mo (95%CI: 4.6-9.7) and 12.4 mo 
(95%CI: 9.5-15.3), respectively. Toxicities were mod-
erate and manageable. Grade 3/4 toxicities included 
neutropenia (15.4%), nausea (10.3%), anemia (7.7%), 
thrombocytopenia (5.1%), vomiting (5.1%) and neu-
tropenia fever (2.6%). 

CONCLUSION: The combination of paclitaxel and 
nedaplatin is active and well tolerated as a first-line 
therapy for patients with metastatic ESCC.

© 2013 Baishideng. All rights reserved.
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Core tip: Esophageal cancers are among the most ag-
gressive tumors with a poor prognosis. Till now, there 
has been no standard chemotherapy regimen for ad-
vanced esophageal cancer. In this paper, we conducted 
a phase Ⅱ study on combination chemotherapy con-
sisting of paclitaxel and nedaplatin in previously un-
treated patients with metastatic esophageal squamous 
cell carcinoma (ESCC). Our results demonstrated that 
the combination of two drugs is active and well toler-
ated as a first-line therapy for patients with recurrent 
or metastatic ESCC.
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INTRODUCTION
China accounts for about half  of  the world’s esophageal 
cancer cases, about 250000 each year, and 85% of  the 
total global incidence occurs in the developing world, ac-
cording to the World Health Organization report. Overt 
and incurable metastatic disease is present at diagnosis 
in 50% of  patients. Furthermore, even after curative 
surgery, local recurrences and/or distant metastases 
are detected in more than 50% of  the patients within 5 
years of  follow-up[1]. The median survival of  patients 
with metastatic esophageal carcinoma is only 3-8 mo[2]. 
Palliative chemotherapy may lead to distant tumor and 
symptom control. The effect of  chemotherapy on sur-
vival is unclear for lack of  large randomized trials. Up till 
now there has been no global standard regimen for the 
first-line treatment of  advanced disease. Of  the available 
regimens, the regimen containing 5-fluorouracil (5-FU) 
and cisplatin is widely used in China, with RR ranging 
from 15%-45%[3-5]. However, treatment with 5-FU and 
cisplatin can induce severe toxicity[6]. What’s more, almost 
all patients have to be hospitalized for this treatment. 
Therefore, it is imperative to develop effective and well-
tolerated chemotherapeutic agents for treatment. 

Recently, paclitaxel, a natural product isolated from 
the bark of  the yew tree Taxus brevifolia, has demon-
strated some promising responses against digestive tract 
cancer. As a single agent, paclitaxel has been reported 
to achieve a response rate of  32% in esophageal cancer 
and gastroesophageal junction cancer[7]. Besides, several 
phase Ⅰ/Ⅱ studies have shown that paclitaxel-based 
regimens have significant activity in patients with locally 
advanced and metastatic esophageal cancer[8-12]. However, 
toxicity for combination therapy was significant and in-
cluded severe myelosuppression, gastrointestinal (GI) and 
neurologic toxicity, and a significant rate of  hospitaliza-
tion for treatment-related complications. So it is urgent 
to seek new combination treatments that could achieve 
similar outcome and induce relatively minimal toxicities. 

Nedaplatin cis-diammine-glycolate platinum (NDP) 
is a new platinum derivative, selected from a series of  
platinum analogues based on its pronounced preclinical 
antitumor activity against various solid tumors with lower 
nephrotoxicity[13]. Preclinical studies indicate that nedapla-
tin has an antitumor activity comparable to cisplatin[14-16] 
and has been shown experimentally to overcome cisplatin 
resistance in a cisplatin-resistant K562 cell line[14]. Clinical-
ly, single agent nedaplatin has shown a wide spectrum of  
antitumor activity, producing the favorable response rates 
in head and neck[17], esophagus[18], non-small cell lung[19,20], 
and cervical cancers[21]. These reports prompted us to use 

a new combination of  nedaplatin and paclitaxel for pa-
tients with metastatic esophageal carcinoma, because these 
patients have poorer tolerance, and a less toxic treatment 
is desirable. The current phase Ⅱ study was conducted to 
evaluate the efficacy and safety of  nedaplatin-paclitaxel 
combination as a front-line regimen in Chinese patients 
with metastatic esophageal squamous cell carcinoma.

MATERIALS AND METHODS
Study design
This was a two-center, open-label, single-arm phase Ⅱ 
study evaluating the efficacy and toxicities of  nedapla-
tin and paclitaxel in patients with metastatic esophageal 
squamous cell carcinoma who had no previous treatment. 
The primary end point was response to treatment. Sec-
ondary end points were toxicity, progression-free survival 
(PFS) and overall survival (OS). 

Eligibility criteria
Patients aged 18-75 years with measurable target le-
sion pathologically confirmed advanced or metastatic 
esophageal squamous cell carcinoma were eligible for 
the study. Prior chemotherapy for advanced disease was 
not permitted. However, neoadjuvant or concurrent che-
motherapy was allowed, provided that the treatment was 
completed at least 6 mo before the start of  the current 
study. Patients were required to have Eastern Cooperative 
Oncology Group (ECOG) performance status of  0-2, 
with a life expectancy ≥ 3 mo, an adequate bone mar-
row, liver and kidney function, as indicated by an absolute 
neutrophil count (ANC) ≥ 1500/µL, a platelet count ≥ 
100000/µL, serum creatinine ≤ 2.0 mg/dL, serum bili-
rubin ≤ 1.5 mg/dL, and serum alanine aminotransferase 
≤ 2.5 times higher than the upper limit of  the normal 
(except in those cases with liver involvement when a val-
ue ≤ 5 times the upper limit of  the normal was accept-
ed). All patients were given written informed consents to 
participate in this study, which was also approved by the 
Ethics Committee of  two centers.

Exclusion criteria
Patients with evidence of  central nervous system metas-
tases, an inability to take oral medication were excluded. 
Gastroesophageal junction tumors were excluded from 
the study. Exclusion criteria also included pathologically 
confirmed adenocarcinoma, prior malignancies (other 
than non-melanoma skin cancer or in situ cervical can-
cer) within the previous 5 years, and uncontrolled infec-
tion or severe comorbidity such as myocardial infarction 
within 6 mo or symptomatic heart diseases. Pregnant or 
lactating women were excluded from the study; women 
with childbearing potential were required to agree to have 
adequate contraception.

Study treatment
Patients received 175 mg/m2 of  paclitaxel over a 3 h in-
fusion on 1 d, followed by nedaplatin 80 mg/m2 in a 1 h 
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infusion on 2 d every 3 wk until the documented disease 
progression, unacceptable toxicity or patient’s refusal. 
These doses were based on a phase Ⅰ trial of  chemo-
therapy using paclitaxel and nedaplatin in chemotherapy-
naive patients with unresectable squamous cell carcinoma 
(SCC)[22]. Paclitaxel infusions preceded the administra-
tion of  nedaplatin in the current study, as the interac-
tion of  nedaplatin and paclitaxel is highly schedule-
dependent[23,24]. As prophylactic agents, dexamethasone (iv 
20 mg), promethazine (iv 25 mg) and cimetidine (iv 400 
mg) were given 30 min before paclitaxel administration. 
All patients received adequate antiemetic therapy prior to 
chemotherapy. Granulocyte colony-stimulating factor was 
administered at physician’s discretion. 

Response of treatment and adverse effects
All patients were screened for medical history and under-
went a physical examination. Complete blood cell count 
(CBCC) was performed every week, blood biochemical 
test and electrocardiogram were performed before every 
cycle. After every two cycles of  treatment, response was 
evaluated by two independent experts using RECIST cri-
teria. Of  the lesions observed prior to treatment, a maxi-
mum of  five measurable lesions from each metastasized 
organ up to a total of  10 lesions were selected as target 
lesions. In the cases of  partial response (PR) or complete 
response (CR), a confirmative computed tomography (CT) 
scan was performed 4 wk later and this was followed by 
a CT scan after every two treatment cycles. After discon-
tinuation of  treatment, follow-up visits were done every 
3 mo to document late toxic effects, disease progression 
and survival. Toxicity was reported using an NCI-CTC 
version 3.0 toxicity scale.

Dose modification
The dose of  paclitaxel was reduced to 150 mg/m2 if  one 
of  the following conditions occurred: grade 3 neutropenia 
with infection, grade 4 neutropenia, grade 3 thrombocyto-
penia or > grade 3 sensory neurotoxicity. If  toxicity per-
sisted, a second dose reduction of  paclitaxel to 135 mg/m2 
was allowed. In cases of  fatigue or asthenia above grade 
3, treatment was postponed for 1 wk and restarted when 
the patient recovered to below grade 2. Patients requir-
ing a delay in therapy for > 2 wk or more than two dose 
reductions were removed from the study. A new cycle of  
therapy could begin if  the neutrophils count were 1.5 × 
109/L, the platelets count were 75 × 109/L, and all relevant 
nonhematological toxicities were grade 2. Once a dose had 
been reduced during a treatment cycle, re-escalation was 
not permitted during any other subsequent cycles.

Statistical analysis
A Simon’s two stage phase Ⅱ design was used. The treat-
ment program was designed to reject response rates of  
20% and to provide a significance level of  0.05 with a sta-
tistical power of  80% to assess the activity of  the regimen 
at a 40% response rate[25]. The upper limit for a first-stage 
treatment rejection was 4 responses among 18 evaluable 
patients; the upper limit of  second-stage rejection was 10 

responses among 33 evaluable patients. Assuming a drop-
out rate of  20%, a total of  39 patients were required. All 
enrolled patients were included in the intention-to-treat 
(ITT) analysis of  efficacy. Analysis of  PFS and overall 
survival analysis were performed by the Kaplan-Meier 
method. The PFS was calculated from the initiation of  
chemotherapy to the date of  the disease progression, 
while overall survival was measured from the initiation of  
chemotherapy to the date of  the last follow-up or death. 
Statistical data were obtained using an SPSS 11.0 software 
package (SPSS Inc., Chicago, IL, United States).

RESULTS
Patients’ characteristics
Between June 2008 and July 2010, a total of  39 patients 
from 2 centers (Including Anhui Provincial Hospital af-
filiated to Anhui Medical University and Anhui Provincial 
Cancer Hospital) were enrolled. Their baseline character-
istics are shown in Table 1.

Efficacy and survival
A total of  39 patients were assessable for response (Table 
2). Two patients were not evaluated because of  loss to 
follow-up after two courses, and 1 patient withdrew con-
sent because of  toxicities after 1 course. Two patients (5.1%) 
achieved a CR, 16 patients (41.0%) had PR, 15 patients 
(38.5%) had SD and 3 patients had PD (7.7%). The me-
dian follow-up period was 13.1 mo (range 3.3-28.6 mo). 
The median PFS for all patients was 7.1 mo (95%CI: 
4.6-9.7, Figure 1A). The median OS was 12.4 mo (95%CI: 
9.5-15.3, Figure 1B), with a 1-year survival rate of  53.8%. 

Adverse events
A total of  141 courses of  treatment were given and pa-
tients received a median 4 courses (range, 1-6 courses). 
AE frequencies in this population are listed in Table 3. 
The most common haematologic AE was leucopenia, 
which occurred with grade 3/4 in 6 patients (15.4%). 
Febrile neutropenia was observed in 1 patient (2.6%). Al-
though this case was successfully treated with antibiotics 
and G-CSF, this patient withdrew his consent after this 
experience. Grade 3/4 anemia was observed in 3 patients 
(7.7%) and grade 3 thrombocytopenia in 2 patients (5.1%). 
Major nonhematologic AEs (in order of  decreasing fre-
quency) were nausea (59.0%), fatigue (56.4%), vomiting 
(46.2%), myalgia (43.6%), alopecia (30.8%), and diarrhea 
(15.4%). Grade 3/4 nausea vomiting was observed in 4 
patients (10.3%) and in 2 patients (5.1%). Hepatic and 
renal toxicities were mild. No treatment-related death oc-
curred during this study.

DISCUSSION
Esophageal cancer has two main pathological forms: 
squamous cell carcinoma (ESCC) and adenocarcinoma. 
Because cardiac adenocarcinoma has been usually clas-
sified as gastric cancer, primary esophageal adenocarci-
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84.6% with a median TTP of  7.1 mo and a median OS 
of  12.4 mo. This study shows that this regimen has en-
couraging antitumor activity. Recently, several phase Ⅱ 
studies were published of  paclitaxel and platinum based 
regimens for advanced or metastatic esophageal can-
cer[5,8,9,11,12]. Gong et al[5] reported that the overall RR was 
43.6% and the median progression-free survival (PFS) 
and OS was 6 and 10 mo, respectively, in a phase Ⅱ study 
with metastatic esophageal cancer treated with the same 
combination regimen. Polee et al[11] reported that pacli-
taxel and cisplatin induced a relative longer median PFS 
of  8 mo, but the median time of  OS was only 9 mo. The 
highest median OS (13 mo) was reported with 7 mo of  
median TTP by Zhang et al[12]. The results of  our study 
can be consistent with those of  these published studies.

In consideration of  the performance status and che-
motherapy tolerance of  cancer patients in metastatic set-
ting, treatment related toxicities should be strictly limited. 
In the present study, the most common grade 3/4 toxici-
ties were leucopenia (15.4%), nausea (10.3%) and anemia 
(7.7%), thromocytopenia (5.1%), vomiting (5.1%), re-
spectively. Only one patient with febrile neutropenia was 
discontinued from the study, who was successfully treated 
with antibiotics and G-CSF. There was no treatment-
related death during this study. The toxicities of  nedapla-
tin and paclitaxel regimen were similar with the paclitaxel 
based regimen reported by Zhang et al[12] and Ilson et al[10], 
and more minimal than other studies which applied gem-
citabine plus cisplatin, paclitaxel plus carboplatin, nedapl-
atin plus docetaxel, or irinotecan plus cisplatin/cisplatin-
5-FU[9,29-33]. The combination of  nedaplatin and paclitaxel 
was deemed safe in patients with metastatic esophageal 
carcinoma in spite of  the observed toxicity.

So far, some drugs have been applied for advanced 
esophageal carcinoma, such as capecitabine and oxalipla-
tin. More recently, a randomized phase Ⅲ trial evaluated 
capecitabine and oxaliplatin as alternatives to infused 
5-FU and cisplatin, respectively, for untreated advanced 
esophagogastric carcinoma[34]. The more active regi-
men including epirubicin, oxaliplatin and capecitabine 
achieved the median PFS of  7 mo and median OS of  
11.2 mo, while the relative higher treatment-related toxici-
ties were reported. Of  note, all the patients in that study 
were pathologically confirmed adenocarcinama. So, the 
standard chemotherapy for advanced or metastatic ESCC 
still needs more clinical trials.

In conclusion, the results from our phase Ⅱ study 
demonstrated that the combination of  nedaplatin and 

noma represents only < 1% of  esophageal cancer pa-
tients in China[26]. In view of  most cases being ESCC, we 
focused on this type of  esophageal cancer in our study. 
Recurrent or metastatic ESCC remains incurable disease. 
Systematic combined chemotherapy has been part of  
combined modality therapy as a palliative treatment for 
this patient population.

However, there is no standard chemotherapy regimen 
for advanced esophageal cancer, various kinds of  che-
motherapy regimens have been tried to prolong survival 
and improve quality of  life. The most commonly used 
regimen as the first-line chemotherapy is the combina-
tion of  cisplatin (100 mg/m2 per day) and 5-FU (1000 
mg/m2 per day continuous infusion for 96-120 h) in 
metastatic esophageal cancer[27]. The randomized phase 
Ⅱ study comparing cisplatin/5-FU to cisplatin alone in 
advanced squamous cell esophageal cancer demonstrated 
that the combination arm was superior to cisplatin alone 
arm in terms of  RR (35% vs 19%, respectively), and OS 
(33 wk vs 28 wk, respectively)[6]. However, high rate of  
treatment-related deaths (16%) was not acceptable. What’
s more, continuous infusion of  5-FU requires an indwell-
ing venous access, which provides a source for venous 
thrombosis and sepsis and makes therapy burdensome 
to the patient. Until recently, newer agents such as tax-
anes (paclitaxel and docetaxel), vinorelbine, irinotecan, 
capecitabine, oxaliplatin and nedaplatin have been investi-
gated as single agent or in combination in neoadjuvant or 
palliative settings[28].

In the current study, the overall RR was 46.2% (50.0% 
for 36 valuable patients), the disease control rate was 
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Table 1  Patients’ characteristics (n  = 39)  n  (%)

Characteristics No. of patients

Age, yr (range) Median 60 (range, 34-72)
Sex
   Female   1 (2.6)
   Male 38 (97.4)
ECOG performance status 
   0   4 (10.3)
   1 32 (82.0)
   2   3 (7.7)
Tumor involved site
   Lymph node 25 (64.1)
   Lung 14 (35.9)
   Liver 16 (41.0)
   Bone   7 (17.9)
Number of involved site 
   1 28 (71.8)
   2 13 (33.3)
   ≥ 3   4 (10.3)
Differentiation
   Poor-differentiated 10 (25.6)
   Moderate-well differentiated 23 (59.0)
   Unknown   6 (15.4)
Prior treatment (cases)
   Treatment-naive 30 (76.9)
   Radiation   4 (10.3)
   Operation   5 (12.8)

ECOG: Eastern Cooperative Oncology Group.

Table 2  Tumor response (intention-to-treat analysis)  n  (%)

Response n  = 39

Response rate
Complete response 2 (5.1)
Partial response 16 (41.0)
Stable disease 15 (38.5)
Progressive disease 3 (7.7)
Not assessable 3 (7.7)
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paclitaxel is active and well tolerated as a first-line therapy 
for patients with recurrent or metastatic ESCC. It pro-
vides recurrent or metastatic ESCC patients with an ef-
fective, safe and convenient chemotherapeutic strategy.
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Table 3  Adverse events assessment  n  (%)

Adverse event NCI-CTC grade (n  = 39) Grade 3/4

1 2 3 4 Any
Hematologic
   Leucopenia 15 (25.6) 13 (33.3)   4 (10.3) 2 (5.1) 34 (87.2) 15.4%
   Anemia 17 (43.6)   5 (12.8) 2 (5.1) 1 (2.6) 25 (64.1)   7.7%
   Thrombocytopenia 11 (28.2)   5 (12.8) 2 (5.1) 0 (0.0) 18 (46.2)   5.1%
Nonhematologic
   Gastrointestinal
     Nausea 11 (28.2)   8 (20.5)   4 (10.3) 0 (0.0) 23 (59.0) 10.3%
     Vomiting 10 (25.6)   6 (15.4) 2 (5.1) 0 (0.0) 18 (46.2)   5.1%
     Diarrhea   6 (15.4) 0 (0.0) 0 (0.0) 0 (0.0)   6 (15.4)   0.0%
     Stomatitis 2 (5.1) 1 (2.6) 0 (0.0) 0 (0.0) 3 (7.7)   0.0%
   Hepatic
     AST 2 (5.1) 0 (0.0) 0 (0.0) 0 (0.0) 2 (5.1)   0.0%
     ALT 1 (2.6) 0 (0.0) 0 (0.0) 0 (0.0) 1 (2.6)   0.0%
   Renal
     Serum creatine 2 (5.1) 0 0 (0.0) 0 (0.0) 2 (5.1)   0.0%
Alopecia 3 (7.7)   9 (23.1) 0 (0.0) 0 (0.0) 12 (30.8)   0.0%
Myalgia 12 (30.8)   5 (12.8) 0 (0.0) 0 (0.0) 18 (43.6)   0.0%
Fatigue 20 (51.3) 2 (5.1) 0 (0.0) 0 (0.0) 22 (56.4)   0.0%
Neutropenia fever 0 (0.0) 0 (0.0) 1 (2.6) 0 (0.0) 1 (2.6)   2.6%

AST: Aspartate aminotransferase; ALT: Alanine aminotransferase.
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therapy for patients with metastatic ESCC.
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