
Abstract. We performed combined chemotherapy using
docetaxel and nedaplatin with and without radiation therapy
as a second-line treatment for relapsed or metastatic
esophageal carcinoma. Eighteen patients were enrolled from
April 2003 to June 2010; 10 cases were metastatic and 8
cases were recurrent. Nedaplatin (30 mg/m2) and Docetaxel
(30 mg/m2/day) were administered on days 1, 8 and 15. Nine
cases undertook the combined-chemotherapy only, with a
response rate of 22.2% (2/9). The other nine cases received
combined chemo-radiotherapy, with a response rate of 55.5%
(5/9). The median survival time of all patients was 273 days,
the median survival time for patients treated with combined
chemotherapy was 331 days, while for patients treated with
combined chemoradiotherapy was 244 days. The two-year
survival rate overall was 11.1% (1/9). The adverse event of
leukocytopenia greater than grade 3 was observed in three
cases of combined chemoradiotherapy cases only. Docetaxel
and Nedaplatin combination chemotherapy is well tolerated
and useful as second-line chemotherapy for patients with
relapsed or metastatic esophageal cancer. 

Esophageal squamous cell cancer is a highly aggressive form
of cancer which often spreads rapidly to the regional lymph
nodes and to distant organs, so that recurrence or metastasis
frequently occur after curative resection or definitive
chemoradiation (CRT). Recurrent and metastatic esophageal
cancer is an incurable disease and patient outcomes are
frequently unsatisfactory due to the lack of effective second-
line therapies. 

The standard chemotherapy regimen in CRT for
esophageal cancer is a combination of cisplatin (CDDP) and
5-fluorouracil (5-FU) (1, 2). This therapy has been shown to
be effective in esophageal cancer patients. 

We have used the S-1(tegafur with gimestat and otastal
potassium) plus docetaxel with radiation regimen as a first-
line therapy since 2006 in order to obtain a higher response
rate, longer survival and less toxicity in a phase I/II trial (3).
Prior to this, we had no effective regimen for patients with
relapse or metastasis after the first-line treatment. 

Second-line chemotherapy needs not only to be effective
but also to be continued in an outpatient setting. Patient
quality of life is another consideration, as the survival time
is typically short. In the future, we hope to employ a
platinum analogue in our second-line treatment. Cisplatin
was not used in our current regimen of outpatient setting
because of its nephrotoxicity and the need for multiple
infusions. 

Recent studies of combination-chemotherapy using
nedaplatin and docetaxel as second-line chemotherapy for
patients with refractory esophageal cancer showed good
results (4-8). Nedaplatin is a new platinum containing analog
with good anticancer properties and with both less
nephrotoxicity and gastrointestinal toxicity than cisplatin (9,
10). Furthermore, it has been reported in an in vitro study
that combination of paclitaxel with nedaplatin had a
synergistic effect on lung cancer cells and was at least as
effective as docetaxel plus cisplatin, and paclitaxel plus
carboplatin therapies (11). Docetaxel has been reported to be
effective for patients with relapsed esophageal cancer (12). 

Therefore, chemotherapy with nedaplatin and docetaxel
as a second-line treatment after primary chemotherapy
and/or radiotherapy (RT) was performed on patients with
relapsed and metastatic esophageal carcinoma. Moreover,
since nedaplatin, like cisplatin, has an RT-sensitizing effect
(13-16), we added RT to this combined chemotherapy in
appropriate cases. The feasibility and the efficacy of this
combined therapy was investigated.
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Patients and Methods

Eighteen patients with relapsed or metastatic esophageal cancer
were enrolled in a second-line regimen from April 2003 to June
2010. All patients had histologically proven esophageal squamous
cell carcinoma (Table I).

Eligibility was as follows: an Eastern Cooperative Oncology
Group (ECOG) performance status of 0-2; adequate bone marrow
function (hemoglobin level >8 g/dl; neutrophil count >1000/mm3

and platelet count >75000/mm3), adequate hepatic function (total
bilirubin level <1.5 mg/dl, asparate aminotransferase and alanine
aminotransferase levels <3× the upper limit of normal), adequate
renal function (serum creatinin level <1.5mg/dl) and the absence of
other active cancers. The patients provided written informed consent
to receive this chemotherapy at our hospital. 

Seven patients were relapsed cases and fourteen patients were
metastatic cases. Nine patients underwent RT concomitantly; the
metastatic site was not involved in the prior CRT area. The
concomitant RT sites were as follows: lymph nodes, four patients;
pleura, three patients; bone, four patients; and liver, one patient.
Thirteen patients received two to four cycles, and five patients
received more than five cycles of therapy (Table II). 

This regimen consisted of combined nedaplatin/docetaxel
(nedaplatin 30 mg/m2/day; docetaxel 30 mg/m2/day) with or without
concurrent RT on days 1, 8 and 15. When RT was combined with
this regimen, it was performed 5 days/weeks from weeks 1 to 3
(Table III). 

Initially, docetaxel was administered intravenously at a dose of
30 mg/m2 for one hour. After the docetaxel infusion, nedaplatin was
administered intravenously at a dose of 30 mg/m2 for two hours.
Antiemetic therapy with dexamethasone (8 mg), H2-blockers and 5-

hydroxy-tryptamine-3 receptor antagonists was administered
intravenously before the docetaxel infusion. The proposed infusion
amount was greater than 1500 ml. This regimen began as inpatient
treatment and continued in an outpatient setting. In cases where the
area of prior RT was not involved, RT was combined with
chemotherapy, set at 45-60 Gy by the radiologist.

The cycle was repeated twice, and then its efficacy was
evaluated. All the patients were evaluated every one to two months.
If a beneficial effect was observed, the chemotherapy was repeated.
The effect was assessed using the Response Evaluation Criteria in
Solid Tumors (RECIST v 1.0) (17). Adverse events were assessed
using the Common Terminology Criteria for Adverse Events
(CTCAE v 3.0) (18).

Overall survival was measured from the treatment start date to
the date of the patient’s death. Time to progression (TTP) was
measured from the start of treatment to the date of estimated
progression according to the RECIST criteria. The Kaplan Meier
method was used to estimate the overall survival time. Estimated
survival times were based on the confirmation date of final survival.
Statistical calculations were performed with the JMP® 8 statistical
software produced by SAS Institute Inc (Cary, NC, USA). A p-value
less than 0.05 was considered significant.

Results

Ten patients were post-CRT relapsed cases; fourteen patients
were postoperative recurrent cases which had undergone the
adjuvant CRT. Twenty three patients were men with a mean
age of 61.6 years. Ten patients were cases of recurrence
post-resection with adjuvant CRT, and fourteen patients
were unresectable cases. Seventeen patients undertook
definitive CRT. 

The prior-chemotherapy regimens are shown in Table I. A
total of eighteen cases underwent at least two cycles of
therapy. Out of the nine chemotherapy-only cases, none
showed complete response (CR), two showed partial
response (PR), six stable disease (SD), and one showed
progression of the disease (PD). The response rate of this
regimen without RT was 2/9 (22.2%).
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Table I. Patients’ characteristics.

(N=18)

Age, years 61.6±9.9
Sex

Male: female 17:1
Resected cases 10
Unresected cases 8
Prior therapy

Definitive CRT 11
Adjuvant CRT 7

Prior-therapy agent 
5-FU 1
5-FU+TXT 1
S-1+TXT 14
5-FU+CDDP 2

Site of relapse/metastasis
Esophagus 3
Lymph node 4
Pleura 3
Liver 2
Lung 2
Bone 4

CRT: Chemoradiation; 5-FU: 5-fluorouracil; TXT: Docetaxel; S-1:
tegafur with gimestat and otastal potassium; CDDP: Cisplatin.

Table II. Primary treatment and radiation.

No. of cases (n=18)

Relapsed cases 7
Metastatic cases 11
Radiation

With radiation 9
Without radiation 9

Radiation site
Lymph node 4
Pleura 3
Bone 4
Liver 1

Chemotherapy cycles
2-4 13
>5 5



In the nine cases with RT, two showed CR, three PR, two
SD, one PD, and one case was not evaluated. The response
rate of the CRT was 5/9 (55.5%) (Table IV). The survival
curve is shown in Figure 1. 

The overall median survival time was 273 days. The
median survival time for patients treated with combined
chemotherapy was 331 days and for those treated with CRT
was 244 days (Figure 2).

No combined-chemotherapy-only cases experienced any
adverse events above grade 3. However, in the cases treated
with CRT, adverse events higher than grade 3 leukocytopenia
were observed in three cases (Table IV). There were no
treatment-related deaths using this regimen.

Discussion

As previously reported, combination chemotherapy
consisting of docetaxel and nedaplatin is an effective and
safe regimen for relapsed and metastatic esophageal cancer
patients. Moreover, should additional RT be compatible with
chemotherapy, it is expected to offer an even more effective
treatment.

Combination chemotherapy with docetaxel and nedaplatin
has previously been reported as a second-line treatment (4-
8). The response rate was 11 to 36.3%, and the median
survival time was 5.9 to 8.5 months for this second-line
treatment of combined chemotherapy using docetaxel and
nedaplatin for patients with recurrent or metastatic
esophageal cancer. 

Our study data were similar, but the results for CRT were
better. We propose that additional RT would be effective for
local limited lesions. One patient with pleural metastasis
survived for more than 64 months under this regimen.
Moreover, as Nakajima et al. reported, the disease
stabilization ratio (PR+PR+SD) of this regimen was 80% and
good tumor dormancy effects were observed (6). The disease
stabilization ratio was also high in our study. One
mediastinal lymph node recurrence in a patient with SD was

controlled for more than 12 months and the condition of
another patient with lung metastasis was controlled for more
than 12 months, in an outpatient setting. 

We added RT to the treatment of metastatic sites, when
these sites were not involved in prior CRT areas. The
response rate of this group was 5/9 (55.5%), and the median
survival time was 244 days. One patient who had pleural
metastasis is still alive, more than three years after CRT. This
CRT regimen was effective not only for controlling local
lesions but also in improving patient prognosis. 
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Table III. Outcome of therapy.

Response Response rate

CR PR SD PD NE

Combined chemotherapy with RT (n=9) 2 3 2 1 1 5/9 (55.5%)
Combined chemotherapy (n=9) 0 2 6 1 0 2/9 (22.2%)

Total 2 5 6 2 1 7/18 (38.8%)

CR: Complete response, PR: partial response, SD: stable disease, PD: progess desease, NE: not evaluated. Median time to progression (n=7) was 163
days (range 103 to 1217 days). Median survival time (n=18): 273 days; combined chemotherapy with RT (n=9) 235 day, combined chemotherapy
cases (n=7) 171 days.

Table IV. Adverse events

Combined chemotherapy with RT (n=9)

Adverse event Grade

1 2 3 4

Leukocytes 1 3 3 0
Neutrophils 3 5 0 0
Platelets 4 0 0 0
Hemoglobin 3 2 0 0
Nausea 0 2 0 0
Anorexia 0 1 0 0
Fatigue 1 1 0 0

Combined chemotherapy (n=9)

Grade

1 2 3 4

Leukocytes 0 3 0 0
Neutrophils 1 2 0 0
Platelets 3 0 0 0
Hemoglobin 3 1 0 0
Nausea 0 1 0 0
Anorexia 0 1 0 0
Fatigue 2 0 0 0
Alopecia 2 0 0 0
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Figure 1. Survival curve for patients overall (n=18). The median survival time was 273 days.

Figure 2. Survival curve for the patients treated with the combined chemotherapy and for those treated with combined chemotherapy with
radiotherapy. MST: Median survival time.



In conclusion, as previously reported, docetaxel and
nedaplatin combination chemotherapy is well tolerated and
useful as second-line chemotherapy for patients with
relapsed or metastatic esophageal cancer. Moreover, when
RT is added to the regimen, it may be more effective in
controlling the disease.
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