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Abstract
Purpose To evaluate the eYciency and toxicities of
nedaplatin and paclitaxel in patients with metastatic carci-
noma of the esophagus.
Methods Thirty-nine untreated patients with conWrmed
metastatic tumors were enrolled. Patients were treated with
nedaplatin 80 mg/m2 and paclitaxel 175 mg/m2 on day 1.
Treatment was repeated every 21 days.
Results Thirty-six patients were eligible to be evaluated
to have had a response. The overall response rate was
43.6% (17/39), with complete response and partial response
rates of 2.6 and 41%, respectively. The median progres-
sion-free survival and overall survival time was 6.1 and
10.3 months, respectively. Grade 3/4 toxicities were only
observed in six patients [neutropenia in three patients
(7.7%) and nausea/vomiting in three patients (7.7%)].
Conclusion Comparing to other regimens, combination of
nedaplatin and paclitaxel achieved an encouraging clinical
outcome, with relatively minimal toxicities for patients
with metastatic esophageal carcinoma.
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Introduction

The incidence of esophageal carcinoma is increasing
worldwide as well as in China. Overt and incurable meta-
static disease is present at diagnosis in 50% of patients, and
these patients have a particularly poor prognosis. The over-
all 5-year survival rate for patients with newly diagnosed
esophageal cancer is under 10% [11]. The median survival
of patients with metastatic esophageal carcinoma is only 3–
8 months [22]. Chemotherapy, which is one of the most
eVective treatment so far is used as part of combined
modality therapy as a palliative treatment for metastatic
diseases.

Recently, paclitaxel, a new broad-spectrum cytotoxic
antineoplastic, has shown some promising responses
against digestive tract cancer. As a single agent, paclitaxel
has been shown to achieve a response rate of 32% in esoph-
ageal cancer and gastroesophageal junction cancer [1]. In
addition, several Phase I/II studies have demonstrated that
paclitaxel-based regimens have signiWcant activity in
patients with locally advanced and metastatic esophageal
cancer [4, 6, 10, 19, 23]. However, toxicity for combination
therapy was signiWcant and included severe myelosuppres-
sion, gastrointestinal (GI) and neurologic toxicity, and a
signiWcant rate of hospitalization for treatment-related com-
plications. So, trials have been design to develop new com-
bination treatments that could achieve similar outcome and
induce relatively minimal toxicities.

Nedaplatin (cis-diammine-glycolate platinum, NDP) is a
second-generation platinum derivative developed in Japan,
and several in vitro studies have demonstrated that nedapla-
tin has equivalent antitumor activity to cisplatin, with less
nephrotoxity [2, 13]. Consistent with the results of the in
vitro studies, recent phase I trails of nedaplatin in combina-
tion with other agents has shown modest antitumor activity
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for several human tumors, with less nephrotoxicity and GI
toxicity [14, 15, 18]. These reports prompted us to use a
combination of nedaplatin and paclitaxel as new regimen in
patients with metastatic esophageal carcinoma, because
these patients have poorer tolerance systematic chemother-
apy, and a less toxic treatment is desirable.

To evaluate the eYcacy and toxicities of such treatment,
we therefore conducted a phase II study of a combined
nedaplatin-paclitaxel regimen in 39 cases of metastatic
esophageal carcinoma.

Patients and methods

Study design

This was an institutional, single-arm phase II study evaluat-
ing the eYcacy and toxicities of nedaplatin and paclitaxel in
patients with metastatic esophageal carcinoma who had no
previous treatment. The primary end point was response to
treatment. Secondary end points were toxicity, PFS and OS.
Patients were recruited between November 2002 and August
2006. Analysis of data took place on May 2008. All patients
gave their informed consent before treatment, which was also
approved by the Ethics Committee of our hospital.

Eligibility criteria

Patients were considered eligible if they had pathologic
conWrmation of metastatic carcinoma of the esophagus. No
prior chemotherapy was allowed. Limited prior radiother-
apy was allowed but those treated for the pelvis, lumbar, or
thoracic spine, or those with measurable or assessable
lesions who had undergone radiation therapy were
excluded from the study. Patients ranged between 35 and
68 years old. Patients were required an Eastern Cooperative
Oncology Group performance status of 0–2 and a life
expectancy of at least 3 months. Patients were required to
have dimensionally measurable disease, with an objective
measurable focus: preferably the use of spiral computed
tomography (CT) and measurements of maximum
diameter ¸1 cm. Adequately deWned hematological, renal,
and hepatic function were required [hemoglobin ¸90 g/L,
neutrophils ¸1.5 £ 109/L, platelets count ¸100 £ 109/L,
creatinine ·1.5 times upper limit of normal value (ULN),
total serum bilirubin level ·1.5 ULN and alanine amino-
transferase (ALT) < 2.5 ULN (·5 times ULN if liver
metastasis was present)]. The baseline examination imag-
ing check was completed within 14 days before the Wrst
treatment. The Wrst clinical assessment and check was com-
pleted within 7 days before the Wrst treatment. Objective
measurable focuses must have been evaluated by CT, and
surface diseases analyzed by ultrasonic tomography or sur-

face measurements. Female patients of childbearing poten-
tial must have had a negative serum pregnancy test before
enrolment, and all fertile patients had to agree to use con-
traception during the study.

Exclusion criteria

The exclusion criteria included the following: (1) patients
allergic to paclitaxel or their excipients; (2) those with a
tumor diameter of larger than 10 cm in the abdominal, and
hepatic metastasis >50% of total liver area, or lung metasta-
sis >25%; (3) only with malignant pleural eVusion and/or
ascites with no any speciWc measurable disease; (4) patients
with serious complications such as active bleeding sites in
GI tract, GI perforation, obstruction, jaundice, noncarcino-
matous fever >38°C; (5) pregnant or nursing women, and
people (male and female) at childbearing age without tak-
ing contraceptive measures; (6) AST or ALT > 1.5 £ UNL
and AKP > 2.5 ULN (ASAT/ALAT) > 5 ULN if there was
liver metastasis; (7) patients with cerebral or piamatral
metastasis; (8) symptomatic pathologic changes of periphe-
ral nerve, NCIC-CTG standard >grade 2; (9) other serious
diseases or conditions.

Treatment

Chemotherapy treatment

According to the recently published nedaplatin-based or
paclitaxel-based phase I/II studies [2, 6, 13, 14, 23], the
dose of nedaplatin for the Wrst course of treatment was
80 mg/m2 over 60 min on day 1. Paclitaxel was given on
day 1 at a dose of 175 mg/m2, infusion >2 h. Treatment was
repeated every 21 days. Paclitaxel infusions preceded the
administration of nedaplatin.

Treatment assessment

Evaluation of disease was carried out according to RECIST
criteria [20]. A complete response (CR) was deWned as the
disappearance of all target lesions persisting for more than
4 weeks. A partial response (PR) was deWned as a mini-
mum of a 30% decrease in the sum of the longest diameter
of target lesions persisting for more than 4 weeks. A dis-
ease was deWned stable (SD) where there was neither a
suYcient shrinkage to qualify for a PR nor a suYcient
increase in the target lesions, and progressive (PD), when
there was at least a 20% increase in the sum of the longest
diameter of the target lesions or appearance of new lesions.
Assessment of response was measured from spiral CT
imaging every two cycles of therapy.

Toxicities were evaluated according to the National Can-
cer Institute Common Toxicity Criteria version 3.0.
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Dose modiWcation

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 week and restarted when
the patient recovered to below grade 2. Patients requiring
a delay in therapy for >2 weeks 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 ¸80 £ 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 subse-
quent cycles.

Statistical methods

The statistical analysis was performed using the SPSS soft-
ware (version 13.0). Descriptive variables of patient char-
acteristics and toxicity were calculated directly from the
database. The PFS was measured from the date the treat-
ment began to the date of progression, and OS was consid-
ered from the start of treatment to date of data analysis or
date of loss from follow-up for patients alive. Patients with-
out disease progression who discontinued the study for any
reason were censored at the last on study tumor assessment
date. Median survival times and survival curves were esti-
mated using the method of Kaplan-Meier analysis and were
compared using a log-rank test. A value of P < 0.05 (2-
sided) was considered with statistical signiWcance.

Results

A total of 39 patients were recruited. Patient characteristics
are shown in Table 1. Median age at diagnosis was
58 years, and most of patients was male (87.2%). The
median performance status at the start of treatment was 1.
Almost all patients (92.3%) had pathology of squamous-
cell carcinoma (SCC), and others were adenocarcinoma
(7.7%). The median follow-up time for the patients alive
was 11 months (range: 3–16 months). A total of 122 treat-
ment cycles were delivered, which amounts to a median of
three cycles per patient (range: 1–6 cycles).

Response to treatment

Three patients were not evaluated for response due to inad-
equate treatment of one or two cycles of chemotherapy and

these patients still had been included for evaluation. About
36 patients were assessed as having had a response. One
patient with SCC (2.6%) showed CR; 16 patients (41%)
had PR, 17 patients (43.6%) had SD, and in 2 patients
(5.1%) the disease progressed. The overall response was
43.6% (17/39), all with conWrmed eYcacy after 4 weeks.
The response rates were 44.4% (16/36) and 33.3% (1/3) for
patients with SCC and adenocarcinoma, respectively. The
responses to therapy are shown in Table 2.

Table 1 Patient demographics (n = 39)

a Five patients had two metastatic sites

Characteristics Number of patients (%)

Age (years)

Median 58

Range 35–68

Sex

Male 34 (87.2)

Female 5 (12.8)

ECOG performance status

0 5 (12.8)

1 23 (59.0)

2 11 (28.2)

Pathology

Squamous-cell carcinoma 36 (92.3)

Adenocarcinoma 3 (7.7)

DiVerentiation

Poor-diVerentiated 12 (30.8)

Moderate-well diVerentiated 22 (56.4)

Unknown 5 (12.8)

Metastatic sites (n = 44)a

Lymph nodes 26 (66.7)

Liver 6 (15.4)

Bone 5 (12.8)

Other sites 7 (17.9)

Table 2 Responses to treatment (n = 39)

CR complete response, PR partial response, SD stable disease, PD pro-
gressive disease, SCC squamous-cell carcinoma

Treatment 
outcome

Number of patients (%)

Patients with 
SCC (n = 36)

Patients with 
adenocarcinoma 
(n = 3)

Total 
(n = 39)

CR 1 (2.8) 0 1 (2.6)

PR 15 (41.7) 1 (33.3) 16 (41.0)

CR and PR group 16 (44.4) 1 (33.3) 17 (43.6)

SD 15 (41.7) 2 (66.7) 17 (43.6)

PD 2 (5.6) 0 2 (5.1)

SD and PD group 17 (47.2) 2 (66.7) 19 (48.7)

Not evaluated 3 0 3 (7.7)
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Follow-up studies continued until May 2008, three
patients who had not been evaluated for responses were lost
to follow-up. The median PFS of the whole group was
6.1 months (95% CI, 5.7–6.3 months) and Kaplan-Meier
curves are shown Fig. 1. The median PFS of the patients
who had PR or CR (PR and CR group) was 6.4 months
(95% CI, 6.1–6.5 months). In patients who had SD or PD
(SD and PD group), the median PFS was 4.7 months (95%

CI, 3.6–5.8 months; P = 0.025) (Fig. 2). The median overall
survival time of all patients was 10.3 months (95% CI,
10.1–10.4 months) (Fig. 3). There was a signiWcant diVer-
ence in the median OS between the patients who had
showed response versus those who had not (P = 0.003).
Median OS was 11.3 months (95% CI, 10.8–11.8 months)
for the PR and CR group and 9.2 months for the SD and PD
group (95% CI, 8.2–10.2 months), respectively (Fig. 4).

Fig. 1 Kaplan-Meier analysis of progression-free survival in the
studies population
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Fig. 2 Kaplan-Meier analysis of progression-free survival in the pa-
tients who had PR/CR or SD/PD
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Fig. 3 Kaplan-Meier analysis of overall survival in the studies popu-
lation
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Fig. 4 Kaplan-Meier analysis of overall survival in the patients who
had PR/CR or SD/PD
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Treatment-related toxicities

Thirty-nine patients were evaluated for toxicity and the tox-
icities are summarized in Table 3. The combination of
nedaplatin and paclitaxel proved to be tolerable. The most
common toxicity was neutropenia and nausea. Grade 3 neu-
tropenia and nausea/vomiting were observed in three
patients (7.7%) and three patients (7.7%), respectively.
Grade 3 anemia and alopecia were seen in one (2.6%) and
one (2.6%) patient, respectively. The other major grade 2
toxicities included neutropenia in 22 patients (56.4%), ane-
mia in 7 patients (17.9%), nausea in 12 patients (30.8%),
vomiting in 6 patients (15.4%), and myalgia in 5 patients
(12.8%), respectively. No grade 4 clinical toxicities and
treatment-related deaths were recorded among all the
patients. In addition, there was none of treatment-related
nephrotoxicity observed in this study.

Discussion

Esophageal cancer is a common malignant tumor in the
upper GI tract with very poor prognosis [11]. Researchers
around the world are therefore searching for better thera-
pies to prolong the survival and improve patient’s quality of
life. In present study, for the Wrst time, combination of
nedaplatin and paclitaxel has successfully shown the high
activity for metastatic esophageal carcinoma. We observed
an objective response rate of 43.6% and median OS of
10.3 months, respectively, with clinical acceptable toxicities.

Therapies of metastatic esophageal carcinoma still
remain a serious challenge to clinical oncologists. Cisplatin
and 5-FU remains the most commonly used combination
and response rates reported in patients with metastatic

disease are 30–35%, and the median survival is 8–
9.5 months [7, 16]. However, in one randomised study per-
formed in patients with metastatic disease, the toxicity of
this regimen appeared to be severe [3]. Decades ago, sev-
eral new agents such as paclitaxel and irinotecan have
recently shown promising activity in the treatment of
advanced or metastatic esophagus carcinoma and highlight
the potential impact they may have in a combination ther-
apy regimen for these patients.

Table 4 summaries several recently published compara-
tive phase I and phase II trails of platinum-based or pact-
axel-based conventional regimens (not included the
targeting drugs, such as capecitabine) for advanced or met-
astatic esophageal carcinoma. As it shown, gemcitabine,
paclitaxel, docetaxel, irinotecan, nedaplatin and carboplatin
had been evaluated as the new regent for such patients.
Polee et al. reported that paclitaxel and cisplatin introduced
a relative longer median PFS of 8 months, but the median
time of OS was only 9 months [19]. The highest median OS
(14.6 months) was reported by Ilson and the colleagues,
while the median PFS was only 4.2 months [8]. Compared
to these published results, the response rate of 43.6% with
the median PFS of 6.1 months and median OS of
10.3 months observed in our study is in line with the results
reported in the other studies with combination regimen. In
addition, the patients who had PR or CR had the signiWcant
longer time in PFS and OS than those who had only SD or
PD, respectively.

Considering the performance status and chemotherapy
tolerance of cancer patients in metastatic stage, treatment-
related toxicities should be strictly limited. From Table 4,
the most noticeable minimal toxicities were observed in
bi-weekly administration of paclitaxel and cisplatin for
advanced esophageal carcinoma, and there were no other
grade 3 toxicities besides only grade 3/4 nausea (2%) and
vomiting (6%) [19]. In present study, the most common
grade 3 toxicities were neutropenia (7.7%), nausea (5.1%)
and anemia (2.6%), respectively. The toxicities of nedapla-
tin and paclitaxel regimen were similar with the paclitaxel-
based regimen reported by Zhang et al. [23] and Ilson et al.
[10], and more minimal than other studies which applied
gemcitabine plus cisplatin, paclitaxel plus carboplatin,
nedaplatin plus docetaxel, or irinotecan plus cisplatin/cis-
platin-5-Xuorouracil [6, 8, 9, 12, 17, 21]. The combination
of nedaplatin and paclitaxel was deemed safe in patients
with metastatic esophageal carcinoma, despite the toxicity
observed.

Until now, some drugs had been applied for esopha-
geal carcinoma, such as capecitabine and oxaliplatin.
Very recently, a randomized phase III trail (REAL-2)
evaluated capecitabine and oxaliplatin as alternatives to
infused 5-Xuorouracil and cisplatin, respectively, for
untreated advanced esophagogastric carcinoma [5]. The

Table 3 Treatment-related toxicities (n = 39)

Toxicities Toxicity grades n (%)

Grade 1 Grade 2 Grade 3 Grade 4

Hematological

Neutropenia 14 (35.9) 22 (56.4) 3 (7.7) 0

Anemia 31 (79.5) 7 (17.9) 1 (2.6) 0

Thrombocytopenia 26 (66.7) 4 (10.3) 0 0

Non-hematological

Nausea 25 (64.1) 12 (30.8) 2 (5.1) 0

Vomiting 14 (35.9) 6 (15.4) 1 (2.6) 0

Diarrhea 8 (20.1) 4 (10.3) 0 0

Neuropathy 6 (15.4) 4 (10.3) 0 0

Myalgia 11 (28.2) 5 (12.8) 0 0

Fatigue 22 (56.4) 3 (7.7) 0 0

Alopecia 16 (41.0) 0 1 (2.6) 0

Allergic reaction 4 (10.3) 2 (5.1) 0 0
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more eVective regimen includes epirubicin, oxaliplatin
and capecitabine (EOX) achieved the median PFS of
7 months and median OS of 11.2 months, while the rela-
tive higher treatment-related toxicities were observed.
So, the standard (suitable) chemotherapy for advanced or
metastatic esophageal carcinoma still needs more clinical
investigations.

In conclusion, combination of nedaplatin and paclitaxel
is an active and promising regimen for metastatic esopha-
geal carcinoma with response rates similar to the previous
reports. Further multicenter, randomized, perspective clini-
cal trials will enable to Wnd better ways to combine the
eVective drugs for relieve treatment-related toxicities, pro-
long the treatment cycles and to improve the overall sur-
vival rate.
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