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5-year survival
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a) CRTEHE&D 1 2HADCT

b) MDCT ¢#iH & f17: adamskiewicz artery
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Abstract

Background and Aims: Patients with esophageal cancer of-
ten develop metastatic disease after esophageal resection
and generally receive cisplatin-based chemotherapy or
chemoradiotherapy. The efficacy and toxicity of the combi-
nation of docetaxel, 5-fluorouracil (5-FU) and cisplatin (DFC)
as a second-line chemotherapy were evaluated in patients
with postoperative metastatic esophageal cancer refractory
to cisplatin-based chemotherapy. Patients and Methods:
Twenty patients with metastatic esophageal cancer after
esophagectomy refractory to cispatin-based therapy were
includedinthisstudy. The DFCregimen consisted of docetax-
el (60 mg/m?) on day 1, 5-FU (500 mg/day) on days 1-5 and
cisplatin (10 mg/day) on days 1-5, being repeated every 3
weeks. Results: A total of 49 cycles (median 2, range 1-6)
was administered to 20 patients. The median follow-up was
8 months (range 3-24). Of the 20 patients, 1 had a complete
response, 6 had a partial response, 6 had stable and 7 had
progressive disease. Median time to progression for all pa-

tients was 4 months (95% Cl 1.7-5.6). The median overall sur-
vival for all patients was 8 months (95% C} 5.7-10.3). The ma-
jor toxicity was myelosuppression. Neutropenia of grade 3
or more occurred in 13 patients (65%), and thrombocytope-
nia of grade 3 occurred in 1 patient (5%). Febrile neuropenia
was observed in 1 patient (5%). There was no treatment-re-
lated mortality. Conclusion: DFC is a feasible and promising
regimen as a second-line therapy in metastatic/recurrent
esophageal cancer refractory to cisplatin-based chemother-
apy.

Copyright © 2007 S. Karger AG, Basel

Introduction

Esophageal cancer is one of the most virulent cancers.
There were 11,172 deaths from esophageal cancer in Ja-
pan in 2004, which was the seventh leading cause of death
[1]. Commonly, patients with esophageal cancer present
with advanced disease due to early lymphogenic and he-
matogenous metastases. These patients receive multi-
modal treatment including surgery, chemotherapy and/
or radiotherapy. Often patients with esophageal carcino-
ma, despite undergoing radical esophagectomy with cu-
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rative intent, develop recurrence/metastases, and over
35% of patients die of the same [2].

Cisplatin has been the key drug of choice for chemo-
therapy and chemoradiotherapy protocols for metastatic/
recurrent esophageal cancer [3-5). The response rate of
the standard combination of cisplatin and 5-fluorouracil
(5-FU) is around 30-40% with short duration of respons-
es, with a median survival of 6-10 months [3-6]. How-
ever, there is no definite potent second-line chemothera-
py for patients refractory to the cisplatin-based regimen,
leading to poor results. Novel combination regimens with
irinotecan or taxanes have shown comparable response
rates and survival in comparison with the combination
of cisplatin and 5-FU in the present decade [7-12]. How-
ever, the efficacy of the newer combinations remains un-
clear when employed as second-line chemotherapy in cis-
platin-pretreated refractory esophageal cancer. There is
an urgent need for an effective second-line chemotherapy
regimen after failure of the standard cisplatin and 5-FU
therapy. Accordingly, we investigated the efficacy and
toxicity of the combination of docetaxel, 5-FU and cis-
platin (DFC) as a second-line chemotherapy for patients
with cisplatin-pretreated refractory metastatic/recurrent
esophageal cancer after surgery.

Patients and Methods

Between January 2002 and December 2004, 20 consecutive
patients with metastatic esophageal cancer after radical esopha-
gectomy were enrolled in the study. All patients had metastatic/
recurrent esophageal squamous cell carcinoma refractory to the
prior cisplatin plus 5-FU chemotherapy or chemoradiotherapy.
One of the 20 patients responded to the first-line chemotherapy
with rapid regrowth and a new lesion. Patients with histologi-
cally proven esophageal cancer were eligible for the study. Further
eligibility requirements were: age younger than 75 years, WHO
performance status 0-2, measurable lesions assessed by Response
Evaluation Criteria in Solid Tumor (RECIST) {13], adequate he-
matological, hepatic and renal functions defined as hemoglobin
level =8 g/dl, white blood cells =4,000/mm?, granulocytes
=2,000/mm?, platelets >100,000/mm?, total bilirubinlevel <1.5
mg/dl and creatinine level <1.5 mg/dl, as well as written in-
formed consent. Patients were required to have measurable dis-
ease.

The chemotherapy regimen consisted of 60 mg/m? of docetax-
el on day 1, given intravenously over 3 h, 500 mg/day of 5-FU on
days 1-5 as a 24-hour continuous intravenous infusion, and 10
mg/day of cisplatin, given intravenously over 1 h, on days 1-5.
This schedule was repeated every 3 weeks. Patients received the
nextcycle when the blood counts were as follows: white blood cells
=3,000/mm?3, granulocytes =1,500/mm? and platelets >75,000/
mm?. In the case of delayed recovery of blood counts, the next
treatment was postponed for a week. A dose reduction was not
made.
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A CT scan was performed for response assessment after every
two treatment cycles. Response was evaluated using RECIST. A
complete response (CR) required disappearance of all known tu-
mors. A partial response (PR) was defined as a >30% reduction in
the sum of the longest diameter of target lesions. CR and PR had
to be confirmed for 4 weeks. A progression (PD) was defined as
>20% increase in the sum of the longest diameter of target legions
or the appearance of a new lesion. A stable disease (SD) was de-
fined as neither sufficient shrinkage for PR nor sufficientincrease
for PD.

The overall survival curve was estimated by the Kaplan-Meier
method. Overall survival was measured from the start of the ther-
apy until the date of death or the last confirmed date of survival.
Survival curves were compared by the log-rank test.

Results

Of the 20 patients with cisplatin-pretreated metastat-
ic/recurrent esophageal cancer after esophagectomy, 8
had lymphogenous metastasis, 6 had hematogenous me-
tastasis, 5 had both, and 1 had local recurrence. Lung,
bone and adrenal gland were the predominant sites of
hematogenous metastasis. Patient characteristics are list-
ed in table 1. The mean age of the patients was 62 years,
with a range of 47-74 years. DFC therapy was started
within 3 months after the end of the first-line therapy in
all patients. All patients received at least two courses of
DFC, except 1 who refused treatment after the first course.
A total of 49 courses was administered at the planned
dose to the 20 patients (median, 2 courses).

The overall clinical response rate was 35%. Response
results in the 20 patients are summarized in table 2. CR
was seen in 1 patient (5%), PR in 6 patients (30%), SD in
6 patients (30%) and PD in 7 patients (35%). Three out of
6 patients who achieved PR had multiple sites involved.
Response rates of lymphogenous and hematogenous me-
tastasis are 42.9 and 29.4%, respectively. The response
rates in target sites of hematogenous metastasis were 75%
(3 of 4) in the lung, 33% (1 of 3) in the adrenal gland and
0% (0 of 4) in bone.

The median survival time was 8 months (95% CI 5.7-
10.3) and the 1-year survival rate was 20%. The Kaplan-
Meier survival curve is shown in figure 1. In patients who
achieved CR and/or PR, the median survival was 12.5
months (95% CI 8.8-16.2) and the 1-year survival rate
was 57%, with a median duration of response of 8 months.
The median survival was 6 months (95% CI 4.6-7.4) and
the 1-year survival rate was 0% in patients with stable
disease and/or progressive disease. The median time to
progression for all patients was 4 months (95% CI 1.7-
5.6). The Kaplan-Meier survival curves in the responders
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(CR+ PR;7/20, 35%) and nonresponders (SD + PD; 13/20,
65%) are shown in figure 2.

The toxicities observed during chemotherapy are
summarized in table 3. The most common toxicity of this
chemotherapy regimen was neutropenia. Neutropenia
grade 3 or more was observed in 13 of 20 patients (65%).
Granulocyte colony-stimulating factor was given to 13 of
20 patients (65%). The median time to the nadir for neu-
tropenia was 7 days. One patient experienced febrile neu-
tropenia. Leukopenia, anemia and thrombocytopenia of
grade 3 or more occurred in 15 (75%), 1 (5%) and 1 (5%)
patient, respectively. The nonhematological toxicities
were usually mild. Fatigue, anorexia and nausea were ob-

Second-Line Chemotherapy with
Docetaxel for Esophageal Cancer

Table 1. Patient characteristics (n = 20)

Characteristics Patients
n %

Sex

Males 19 95

Fernales 1 5
Age, years

Median 62

Range 47-74
Histology

Squamous cell carcinoma 20 100
WHO performance status

0 10 50

1 8 40

2 2 10
Prior therapy

Esophagectomy 20 100

Chemotherapy 12 60

Chemoradiotherapy 12 60
Metastatic sites

Lymph nodes 13 65

Lung 4 20

Bone 4 20

Adrenal gland 3 20

Other 5 25

Table 2. Overall responses in all patients

Outcome Patients
n %
CR 1 5
PR 6 30
SD 7 35
PD 7 35
Table 3. Toxicity of DFC
Toxicity (grade 3/4) Patients
n %
Neutropenia 13 65
Leukopenia 15 75
Anemia 1 5
Thrombocytopenia 1 5
Chemotherapy 2007;53:449-453 451



served most frequently. Grade 1 or 2 fatigue, anorexia and
nausea occurred in 3 (15%), 9 (45%) and 10 (50%) pa-
tients, respectively. Grade 1 alopecia was also observed in
14 (70%) patients.

Discussion

Patients undergoing radical esophagectomy for esoph-
ageal cancer often relapse both locoregionally as well as
at distant sites despite curative intent. These patients usu-
ally receive chemotherapy either alone or in combination
with radiotherapy. Cisplatin has been the key drug of
choice in most chemotherapy and chemoradiotherapy
protocols. The combination of cisplatin and 5-FU is the
standard combination most frequently used in the treat-
ment of esophageal cancer worldwide. Newer combina-
tion chemotherapy with irinotecan, paclitaxel, gemcitabi-
ne or vinorelbine has been reported with improvement in
outcome in the present decade. Recent trials with pacli-
taxel or irinotecan combination chemotherapy have
shown a comparable or better overall response rate to a
combination of cisplatin and 5-FU in chemonaive pa-
tients [8-11]. However, some of those were reported with
a significant rate of treatment-related mortality [10, 11].
Moreover, the efficacy of these new combination chemo-
therapy regimens has not been fully understood so far.

Docetaxel has shown antitumor activity against a va-
riety of cancers in clinical studies, such as head and neck,
lung, gastric and breast cancer [14-16]. In a recent phase
II clinical trial, single-agent docetaxel showed a partial
response in 20% of patients with metastatic esophageal
cancer [17]. Docetaxel has been investigated in combina-
tion with other anticancer agents, such as irinotecan and
cisplatin, in phase II studies in patients with metastatic
or recurrent esophageal cancer 18, 19]. The combination
of docetaxel and cisplatin yielded a 46% response rate for
patients with metastatic gastroesophageal cancer [18).
The present study was conducted to assess the activity
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Definitive Chemoradiotherapy as an Initial Treatment for Esophageal Cancer: Nakamura T*!, Ota M*!, Narumiya
K*!, Kudo K*!, Sato T*!, Hayashi K*!, Yamamoto M#!, Nasu S*2 and Mistuhashi N*2 (*!Department of Surgery, In-
stitute of Gastroenterology, *?Radiology, Tokyo Women’s Medical University)

Recently, definitive chemoradiotherapy has been developed as a radical treatment for esophageal cancer. Although it
could make cure for stage I (TINO) disease, considerable rate of the patients with advanced cancer had residual or
recurrent tumors. Salvage esophagectomy has been performed for these tumors, but mortality and morbidity were rela-
tively high. Survival of the patients with stage II /Il diseases who received chemoradiotherapy was comparable to that
of those underwent esophagectomy Definitive chemoradiotherapy might be useful as an initial treatment for esophageal
cancer, but considerable rate of the patients with advanced stage had local recurrence.

Key words: Esophageal squamous cell carcinoma, Salvage esophagectomy, Radiochemotherapy, Neoadjuvant
chemoradiotherapy
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