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Abstract
Purpose: This study was designed to retrospectively analyze the safety and efficacy of chemoradiation
therapy with nedaplatin and 5-fluorouracil in elderly patients with esophageal squamous cell carcinoma.
Methods and materials: Eligible patients were aged 76 years or older, had a histopathologic di-
agnosis of esophageal squamous cell carcinoma, and were treated at the Kitasato University Hospital
between January 2010 and March 2016. Chemotherapy consisted of nedaplatin in an intravenous
dose of 90 mg/m2 on day 1 and 5-fluorouracil in an intravenous dose of 800 mg/m2 on days 1 to 5,
repeated every 4 weeks for 2 cycles. Radiation therapy consisted of 50.4 Gy in 28 fractions for
thoracic tumors and 61.2 Gy for cervical tumors.
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Results: Twenty-five patients were studied. Patient characteristics were as follows: median age
79 years (range, 76-85 years), clinical stage I/II/III/IV (7/8/8/2, respectively), and surgically resectable/
unresectable (17/8, respectively). The completion rates of radiation therapy and chemoradiation therapy
were 100% and 84%, respectively. Grade ≥3 acute toxicities included neutropenia (76%), leuko-
penia (72%), thrombocytopenia (32%), anemia (28%), anorexia (32%), oral mucositis (20%), febrile
neutropenia (12%), and esophagitis (8%). Grade ≥3 late toxicities included esophageal stenosis (12%)
and pleural effusion (4%). The complete response rate was 64%. In the median follow-up period
of 18.9 months, the 1-year overall survival rate was 68%.
Conclusions: Definitive chemoradiation therapy with nedaplatin and 5-fluorouracil may be a fea-
sible treatment option for elderly patients with esophageal squamous cell carcinoma.
© 2018 The Author(s). Published by Elsevier Inc. on behalf of the American Society for
Radiation Oncology. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Esophageal cancer is a life-threatening disease and the
number of patients in Japan has been increasing due to the
rapid growth of the elderly population. Most cases of esopha-
geal cancer develop in patients in their 60s to 70s and are
advanced at the time of diagnosis. Among the estimated
21,965 new cases of esophageal cancer diagnosed in 2012
in Japan, 7497 (34.1%) were in elderly patients who were
≥75 years of age.1

In Japan, the standard treatment for resectable ad-
vanced esophageal cancer is neoadjuvant chemotherapy
followed by esophagectomy with 3-field lymph-node dis-
section. Chemoradiation therapy is also a curative treatment
option for localized esophageal cancer, and 5-fluorouracil
and cisplatin have been designated as key drugs.2,3 However,
clinical trials supporting these standard treatments did not
include elderly patients because patients who were aged
≥76 years were not eligible. In addition, outcomes after
esophagectomy in elderly patients remain controversial.4-6

Moreover, a retrospective study reported that elderly pa-
tients with esophageal cancer had substantial morbidity from
chemoradiation therapy, and long-term survival was low.7

Thus, the standard regimen of chemoradiation therapy for
elderly patients with esophageal cancer remains to be es-
tablished, and new treatment options with lower toxicity
and higher efficacy must be developed.

Nedaplatin is a novel second-generation platinum com-
pound that has shown promising antitumor activity with less
nephrotoxicity, gastrointestinal toxicity, and neurotoxic-
ity than cisplatin in some preclinical and clinical studies.8-12

The combination of nedaplatin and 5-fluorouracil showed
promising results in a phase 2 study of metastatic esopha-
geal cancer.13 Moreover, a phase 1/2 study of definitive
chemoradiation therapy with nedaplatin and 5-fluorouracil
in patients with T4 disease showed that this regimen is active
with acceptable toxicity.14 On the basis of these findings,
nedaplatin seemed to be a new, less toxic anticancer drug
in Japan.

We used nedaplatin and 5-fluorouracil combined with
radiation therapy to treat esophageal squamous cell

carcinoma in elderly patients who were aged ≥76 years.
To our knowledge, this is the first report to describe the
results of a retrospective study evaluating the safety and
efficacy of chemoradiation therapy with nedaplatin and
5-fluorouracil in elderly patients with esophageal squa-
mous cell carcinoma.

Methods and materials

Patients

Between January 1, 2010 and March 31, 2016, a total
of 25 patients with esophageal squamous cell carcinoma
who were aged ≥76 years received definitive chemoradiation
therapy with nedaplatin and 5-fluorouracil at our hospi-
tal. No patient with esophageal adenocarcinoma received
this treatment. In patients with surgically resectable disease,
we initially considered surgery-based treatments. However,
if surgery was not performed because of the patient’s refusal,
poor performance status, or poor general condition, we ad-
ministered chemoradiation therapy.

Endpoints

To assess safety, we retrospectively analyzed compli-
ance with chemoradiation therapy, acute toxicity, and late
toxicity. To assess effectiveness, we calculated complete
response rates and overall and progression-free survival rates.
To assess quality of life, we analyzed dysphagia scores. The
dysphagia score was defined as 0 (able to eat a normal diet),
1 (unable to swallow certain solids), 2 (able to swallow semi-
solid foods), 3 (able to swallow liquids only), and 4 (unable
to swallow liquids).15 This retrospective study was ap-
proved by the ethics committee of our hospital.

Radiation therapy

Three-dimensional treatment planning was performed
with the use of a computed tomography (CT) simulator.
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Four-dimensional CT simulation was also used for plan-
ning whenever possible. The total radiation dose was 50.4 Gy
(28 fractions of 1.8 Gy per day) 5 times per week, start-
ing on day 1 for thoracic tumors, and 61.2 Gy (34 fractions
of 1.8 Gy per day) for cervical tumors (Fig 1).16 Radia-
tion therapy was delivered with 6 or 10 megavoltage x-rays,
using multiple fields, with at least 4 ports for middle and
lower thoracic tumors. The primary tumor, metastatic lymph
nodes, and subclinical regional lymph nodes were irradi-
ated with 39.6 Gy or 41.4 Gy. A booster dose of 10.8 or
9.0 Gy then was delivered to the primary tumor and meta-
static lymph nodes using oblique fields to spare the spinal
cord.

The clinical target volume included the primary tumor
with a 2 cm craniocaudal margin, metastatic lymph nodes,
and regional lymph nodes. The planning target volume was
defined as the clinical target volume plus a 0.5 to 1.0 cm
margin in lateral and anteroposterior directions and a 1.0
to 2.0 cm margin in superoinferior direction to account for
respiratory organ motion and daily setup error. In prin-
ciple, regional lymph nodes were defined as the
supraclavicular, cervical paraesophageal, and mediastinal
lymph nodes (101, 104, 105, 106rec, 106pre, 106tb, and
107) to the carina for upper thoracic tumors, the medias-
tinal and perigastric lymph nodes (1, 2, 3, 7, 105, 106rec,
106pre, 106tb, 107, 108, 109, and 110) for midthoracic
tumors, and the mediastinal, perigastric, and celiac lymph
nodes (1, 2, 3, 7, 9, 105, 106rec, 106pre, 106tb, 107, 108,
109, and 110) for lower thoracic tumors.17 However, irra-
diation of regional lymph nodes was occasionally omitted
because of the patient’s general condition.

Chemotherapy

The treatment schema is outlined in Figure 1. Treat-
ment consisted of 2 courses of chemotherapy with
5-fluorouracil (800 mg/m2 on days 1-5) and nedaplatin
(90 mg/m2 on day 1) every 4 weeks.

Assessments

Tumor response was evaluated by CT and
esophagogastroduodenoscopy in accordance with the Re-
sponse Evaluation Criteria in Solid Tumors, version 1.1.18

CT and esophagogastroduodenoscopy were performed every
3 to 4 months after starting treatment during the first 3 years
and every 6 months thereafter.

Acute toxicities were assessed weekly during
chemoradiation therapy and up to 90 days after comple-
tion of radiation and chemotherapy. Late toxicity was defined
as an adverse event that occurred beyond this time. Tox-
icities were evaluated in accordance with the Common
Terminology Criteria for Adverse Events, version 4.0.19 Dys-
phagia score was evaluated on the basis of medical records,
and the pretreatment score was compared with the best score
after treatment.

Statistical analysis

Survival periods were calculated from the first day of
treatment and were estimated using the Kaplan-Meier
method. A Fisher’s exact test was used to compare the com-
plete response rates according to several patient factors. The
analysis was performed with a statistical software package
(IBM SPSS STATISTICS, version 17.0; IBM Japan, Tokyo,
Japan).

Results

Patients

At our hospital, we have held an institutional cancer board
to review all cases of esophageal cancer, excluding those
for which endoscopic therapy is clearly indicated. Among
the 591 patients who were reviewed between January 2010

week 1 2 3 4 5 6

Nedaplatin (90 mg/m2/day, days 1 and 29)

5-Fluorouracil  (800 mg/m2/day, days 1-5 
and 29-33)

Radiation (1.8 Gy/fraction, Total 50.4 Gy)

Figure 1 Treatment schema. Treatment consisted of 2 courses of chemotherapy with 5-fluorouracil (800 mg/m2 on days 1-5) and nedaplatin
(90 mg/m2 on day 1) every 4 weeks. The total radiation dose was 50.4 Gy (28 fractions of 1.8 Gy per day, 5 times per week, starting
on day 1) for thoracic tumors and 61.2 Gy (34 fractions of 1.8 Gy per day) for cervical tumors.
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and March 2016, 126 (21.3%) were aged ≥76 years. Among
these 126 elderly patients, 37 (29.4%) underwent surgery,
and 35 (27.8%) received definitive chemoradiation therapy.
Of the 35 patients who received definitive chemoradiation
therapy, 25 (19.8%) were included in this study (Fig 2).

Patient characteristics were as follows: 23 men and 2
women; median age 79 years (range, 76-85 years); primary
tumors located in the cervical esophagus (3 patients), the
upper thoracic esophagus (4 patients), the middle tho-
racic esophagus (15 patients), and the lower thoracic
esophagus (3 patients). The clinical disease stage (Inter-
national Union Against Cancer, 7th Edition) was I in 7
patients, II in 8 patients, III in 8 patients, and IV in 2 pa-
tients. Patients with stage IV disease had supraclavicular
lymph node metastasis and no other organ metastasis. Sev-
enteen patients had surgically resectable disease, and 8 had
unresectable disease. Of the 17 patients with resectable
disease, 6 refused surgery and 11 could not undergo surgery
because of poor performance status, poor general condi-
tion, or both (Table 1).

Compliance

All 25 patients (100%) completed the scheduled radia-
tion therapy, and 21 (84%) completed the scheduled
chemoradiation therapy (all scheduled radiation therapy and
2 courses of chemotherapy). The median duration of

chemoradiation therapy was 43 days (range, 37-59 days).
Of the 4 patients who could not receive the second cycle
of chemotherapy, 2 had grade ≥3 hematologic toxicity. Two
other patients refused the second cycle of chemotherapy

Institutional cancer board 
(All cases of esophageal cancer, excluding those for which endoscopic therapy is adequate)

591 patients were reviewed between January 1, 2010 and March 31, 2016

126 were 76 years or older 37 underwent surgery (29.4%)
2 underwent chemotherapy (1.6%)
11 underwent RT (8.7%)
8 underwent endoscopic therapy (6.3%)
16 underwent best supportive care (12.7%)54 underwent CRT (40.5%)

35 underwent definitive CRT (27.8%)

16 underwent palliative CRT (12.7%)

25 received nedaplatin+5-fluorouracil+RT (19.8%)

1 cisplatin + 5-fluorouracil + RT (0.8%)
7 5-fluorouracil + RT (5.6%)
2 docetaxel + RT (1.6%)

465 were 75 years or younger

Figure 2 Patient flow chart. An institutional cancer board was held to review all cases of esophageal cancer, excluding those for which
endoscopic therapy was clearly indicated. Of the 591 patients reviewed between January 2010 and March 2016, 126 (21.3%) were
aged ≥76 years. Of the 126 elderly patients, 37 (29.4%) underwent surgery and 35 (27.8%) received definitive chemoradiation therapy.
Twenty-five (19.8%) of the 35 elderly patients who received definitive chemoradiation therapy were included in this study. CRT,
chemoradiation therapy; RT, radiation therapy.

Table 1 Patient characteristics

Characteristic All patients
(n = 25)

Excluding T1bN0M0
(n = 21)

Age (y), median
(range)

79 (76-85) 80 (76-85)

Sex, Male/female 23/2 20/1
Performance status,

0/1/2
11/14/0 7/14/0

Charlson comorbidity
index, 2/3/4/5

11/10/2/2 10/8/1/2

Tumor location, Ce/
Ut/Mt/Lt

3/4/15/3 3/4/12/2

T factor, 1b/2/3/4a 5/4/10/6 1/4/10/6
Clinical stage,

I/II/III/IVa

7/8/8/2 3/8/8/2

Resectable/
unresectable

17/8 13/8

Creatinine clearance,
>60/50-60/<50

13/6/6 9/6/6

Ce, cervical esophagus; Ut, upper thoracic esophagus; Mt, middle tho-
racic esophagus; Lt, lower thoracic esophagus.

a International Union Against Cancer Staging System, 7th Edition.
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because of grade 2 and 3 nonhematologic toxicity. Fifteen
patients received chemotherapy in a decreased dose because
of renal dysfunction or hematologic toxicity. Irradiation of
regional lymph nodes was omitted in 9 patients. In the 10
patients who had residual tumors after chemoradiation
therapy, we continued the same regimen of chemotherapy
to achieve a complete response (CR).

Oncologists conducted additional chemotherapy in ac-
cordance with the patients’ performance status and volume
of residual disease. We additionally administered 1 course
of chemotherapy to 4 patients, 2 courses of chemo-
therapy to 5 patients, and 4 courses of chemotherapy to 1
patient. All patients received best supportive care and routine
surveillance, and no patient received an additional other
regimen of chemotherapy.

Toxicity

There were no treatment-related deaths. Common adverse
events that occurred during chemoradiation therapy are
shown in Table 2. Grade ≥3 acute toxicities included neu-
tropenia (76%), leukopenia (72%), thrombocytopenia (32%),
anemia (28%), anorexia (32%), mucositis oral (20%), febrile
neutropenia (12%), esophagitis (8%), nausea (4%), diarrhea
(4%), pneumonitis (4%), creatinine increased (4%), and hy-
ponatremia (4%).

Late adverse events are summarized in Table 3. No
patient had grade 4 events. Grade 3 events included
esophageal stenosis (12%), pleural effusion (4%),
esophagobronchial fistula (4%), and dysphagia (4%).

Efficacy

As of September 30, 2017, the median follow-up was
18.9 months (range, 3.2-65.3 months). A CR was ob-
tained in 16 patients, resulting in a CR rate of 64%. After
excluding the 4 patients with T1bN0M0 disease, 12 pa-
tients achieved CR; the CR rate was 57.1%. Among the 16
patients with CR, 7 received only chemoradiotherapy.
Among the 10 patients who received additional chemo-
therapy, 9 achieved CR.

The 1- and 2-year overall survival rates were 68% and
54.5%, respectively, and the 1- and 2-year progression-
free survival rates were 64% and 50%, respectively. After
excluding the patients with T1bN0M0 disease, the 1- and
2-year overall survival rates were 61.9% and 47.4%, re-
spectively, and the 1- and 2-year progression-free survival
rates were 57.1% and 42.1%, respectively (Figs 3A, B).

Among the 16 patients with CR, 12 were alive without
failure, 1 died of locoregional recurrence, and 3 died of other
causes (gastric adenocarcinoma, alcoholic cirrhosis, and
hepatitis C virus cirrhosis). One of the 9 patients without
a CR died of cerebral infarction, and the other 8 died of
esophageal cancer (Fig 4).

The pattern of failure is shown in Table 4. The 4 pa-
tients who died of other causes had a Charlson comorbidity
index score of ≥3.

Among the 16 patients who had a CR, 15 survived for
at least 1 year, and 11 survived for at least 2 years. The
relation of CR rates to performance status, Charlson
comorbidity index, T factor, clinical stage, creatinine clear-
ance, and decreased lymphocyte count was investigated
(Table 5).20 A performance status score of 0 was signifi-
cantly associated with a CR (P = .0033).

The dysphagia score was 0 in 9 patients, 1 in 5 pa-
tients, 2 in 3 patients, 3 in 7 patients, and 4 in 1 patient
before treatment and 0 in 12 patients, 1 in 3 patients, 2 in
6 patients, 3 in 1 patient, and 4 in 3 patients after treat-
ment. The dysphagia score improved in 10 patients (40%),
remained unchanged in 10 patients (40%), and worsened
in 5 patients (20%).

Table 2 Acute toxicity

Grade (CTCAE version 4.0,
n = 25)

Toxicity 1 2 3 4 ≥3 (%)
Leukopenia 1 5 12 6 72
Neutropenia 2 3 11 8 76
Anemia 9 8 7 0 28
Thrombocytopenia 7 9 3 5 32
AST and/or ALT 14 1 0 0 0
Creatinine 6 6 1 0 4
Mucositis oral 4 5 5 0 20
Anorexia 7 6 8 0 32
Nausea 10 7 1 0 4
Vomiting 5 4 0 0 0
Fatigue 17 7 0 0 0
Diarrhea 5 0 1 0 4
Febrile neutropenia 0 0 3 0 12
Esophagitis 2 7 2 0 8
Dermatitis 11 8 0 0 0
Hyponatremia 0 0 0 1 4
Pneumonitis 0 0 1 0 4

ALT, alanine aminotransferase; AST, aspartate aminotransferase;
CTCAE, Common Terminology Criteria for Adverse Events.

Table 3 Late toxicity

Grade (CTCAE version 4.0,
n = 25)

Toxicity 1 2 3 4 ≧ 3(%)
Pericardial effusion – 4 1 0 4
Esophagobronchial fistula 0 0 1 0 4
Hoarseness 1 0 0 0 0
Pneumonitis 5 0 0 0 0
Dysphagia 0 0 1 0 4
Esophageal stricture 1 2 3 0 12

CTCAE, Common Terminology Criteria for Adverse Events.
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Figure 3 (A) Overall survival. As of September 30, 2017, the median follow-up was 18.9 months. The 1- and 2-year overall survival
rates were 68% and 54.5%, respectively. After excluding patients with T1bN0M0 disease, the 1- and 2-year overall survival rates were
61.9% and 47.4%, respectively. (B) Progression-free survival. As of September 30, 2017, the median follow-up was 18.9 months. The
1- and 2-year progression-free survival rates were 64% and 50%, respectively. After excluding patients with T1bN0M0 disease, the
1- and 2-year progression-free survival rates were 57.1% and 42.1%, respectively.

T1bN0M0
4

Complete response
4 (100%)

Alive without failure
3 (75%)

Died of other disease
1 (25%)

Died of residual lesion
6 (28.6%)

Died of other disease
2 (9.5%)

Died of locoregional recurrence
1 (4.8%)

Died of distant metastasis
2 (9.5%)

Others (T2-4N0-2M0-1)
21

Complete response
12 (57.1%)

Non-complete response
9 (42.9%)

Alive without failure
9 (42.9%)

Died of other disease
1 (4.8%)

Figure 4 Clinical course. A complete response was achieved in all 4 patients with T1bN0M0 disease, resulting in a complete re-
sponse (CR) rate of 100%. After excluding patients with T1bN0M0 disease, a CR was achieved in 12 patients (57.1%). Of the 16 patients
with a CR, 12 were alive without failure, 1 died of locoregional recurrence, and 3 died of other causes. Of the 9 patients without a CR,
1 died of other causes, and the other 8 died of esophageal cancer.
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Discussion

Very few studies have reported the outcomes of non-
surgical treatment for esophageal cancer in elderly patients.
Takeuchi et al retrospectively studied patients with clini-
cal stage II or III esophageal cancer who received
chemoradiation therapy with 5-fluorouracil and cisplatin and
compared outcomes between 33 patients aged ≥71 years
and 145 patients aged ≤70 years.21 The CR rates were similar
in the groups (63.6% vs 63.4%). In the elderly patients,
however, the median survival time was shorter (14.7 months
vs 35.1 months; P = .01). The overall survival rate in the
elderly patients was 60% at 1 year and 45% at 2 years.

The proportion of patients who did not receive chemo-
therapy as subsequent treatment was higher in the elderly
patients (57.6% vs 17.3%; P = .01). Moreover, a high pro-
portion of elderly patients had grade ≥3 hematologic toxicity.
The rate of death from other causes did not differ between
the groups. The dose intensity of chemotherapy should be
improved to enhance efficacy, but this has been reported
to be difficult to achieve because of toxicity.

Kawashima et al reported the outcomes in patients with
clinical stage I or IIa esophageal cancer who were aged ≥80

years and received radiation therapy alone (66 Gy). The
2-year survival rate of patients with clinical T2 or T3 cancer
was approximately 25%.22 These results suggest that regi-
mens with adequate antitumor activity and low toxicity are
likely to be effective for the management of esophageal
cancer in elderly patients.

In the present study, we retrospectively evaluated the ef-
fectiveness and safety of definitive chemoradiation therapy
with nedaplatin and 5-fluorouracil in elderly patients with
esophageal cancer who were aged ≥76 years. The CR rate
was 64% (57.1% excluding patients with T1bN0M0 disease),
and the overall survival rates at 1 and 2 years were 68%
and 54.5% (61.9% and 47.4% excluding patients with
T1bN0M0 disease), respectively.

Anderson et al administered chemoradiation therapy with
5-fluorouracil and mitomycin-C (50.4 Gy) to 25 patients
with stage II or III esophageal cancer (squamous cell
cancer:adenocarcinoma, approximately 1:1) who were aged
66 to 88 years (median age, 77 years). In that retrospec-
tive study, the 1- and 2-year overall survival rates were 80%
and 45%, respectively.23 Ohba et al reported the results of
a phase 2 study in which docetaxel-based chemoradiation
therapy (60 Gy) was administered to patients with clini-
cal stage II or III esophageal cancer who were aged 73 to
81 years (median age, 77 years). Although the study was
prematurely terminated because of slow accrual, data from
16 enrolled patients were analyzed. The CR rate was 43.8%,
and the 2-year overall survival rate was 62.5%.24 The results
of these 2 studies could not be directly compared because
of different patient characteristics. However, definitive
chemoradiation therapy with nedaplatin and 5-fluorouracil
provided good local control in elderly patients with esopha-
geal cancer who were aged ≥76 years, and the short-term
outcomes were evaluated to be relatively good.

In our study, only 40% of patients received chemo-
therapy as subsequent treatment after definitive
chemoradiation therapy. Moreover, salvage surgery or
second-line chemotherapy was not administered to pa-
tients who had local recurrence or residual tumor. Although
the rate of chemotherapy as subsequent treatment was low,
the CR rate was good (64%). Only 1 patient had local re-
currence after CR. Despite the fact that no patient received
salvage surgery or second-line chemotherapy, the 1- and
2-year overall survival rates were 68% and 54.5%, respec-
tively, and the 1- and 2-year progression-free survival rates
were 64% and 50%, respectively. Therefore, definitive
chemoradiation therapy with nedaplatin and 5-fluorouracil
is expected to provide relatively good local control and short-
term outcomes in elderly patients with esophageal cancer
who are aged ≥76 years, even if the rates of subsequent
chemotherapy, salvage surgery, and second-line chemo-
therapy are low.

In our study, there were no treatment-related deaths. The
completion rate of radiation therapy was 100%, and
the completion rate of chemoradiation therapy was 84%.
The median duration of chemoradiation therapy was 43 days

Table 4 Pattern of failure

n = 25 %

Alive/no failure 12 48
Any failure 13 52
Dead by other cause 4 16
Persistent failure 8 32

Only local failure 6 24
With distant failure 2 8

Recurrence after complete response 1 4
Only local recurrence 1 4
Only regional recurrence 0 0
Any distant recurrence 0 0

Total local/regional persistence/failure 10 40

Table 5 The relations of complete response rates to patients’
factors

Complete
response
rates (%)

P-valuea

Performance status, 0/1 90.9/42.9 .033
Charlson comorbidity index, 2/3-5 63.6/64.3 1.000
T factor, 1b-2/3-4b 88.9/50 .088
Clinical stage, I-II/III-IVb 80/40 .087
Creatinine clearance, ≤60/>60 58.3/69.2 .688
Lymphocyto nadir, Grade 1-3/4c 58.3/69.2 .688

a Fisher’s exact test.
b International Union Against Cancer Staging System, 7th Edition.
c Common Terminology Criteria for Adverse Events, version 4.0.
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(range, 37-59 days). Treatment was not markedly delayed
or discontinued. Ishikura et al conducted phase 1 and 2
studies in which 26 nonelderly patients with T4 esopha-
geal cancer received a combination of chemotherapy and
60 Gy radiation therapy, similar to the regimen adminis-
tered in our study. They reported that the CR rate was 12%.
Grade ≥3 acute toxicities were leukopenia in 35% of pa-
tients, neutropenia in 19%, thrombocytopenia in 15%, and
esophagitis in 15%. Grade ≥3 late toxicities comprised peri-
cardial effusion in 1 patient, pleural effusion in 1 patient,
and esophageal stenosis in 2 patients.14 Our study in-
cluded 6 patients with T4 disease, and 3 of these patients
(50%) achieved CR. Although the incidence of hemato-
logic toxicity was higher in our study than in the study by
Ishikura et al, the treatment completion rate was good and
delays in treatment were within the permissible range. The
incidences of nonhematologic toxicity and late toxicity in
the study by Ishikura et al were similar to those in our study.

Kato et al conducted a phase 2 trial to evaluate the ef-
ficacy and toxicity of cisplatin, 5-fluorouracil, and radiation
in patients with stage II or III esophageal cancer. They re-
ported that grade ≥3 acute toxicities were leukopenia
(82.3%), neutropenia (78.4%), anemia (23.5%), thrombo-
cytopenia (19.6%), anorexia (45%), and esophagitis (35%).
The patients in that study were aged 42 to 70 years.3 Al-
though they were younger than the patients in our study,
the acute toxicities were similar to those in our study.

Ohba et al reported the results of a phase 2 study in which
docetaxel-based chemoradiation therapy was adminis-
tered to patients with stage II or III esophageal cancer who
were aged 73 to 81 years. They reported grade ≥3 acute
toxicities of leukopenia (6.3%), neutropenia (6.3%), anemia
(0%), thrombocytopenia (6.3%), anorexia (12.5%), and
esophagitis (31.3%). Grade ≥3 late toxicities were esopha-
gitis (12.5%) and pleural effusion (12.5%).24 The incidence
of hematologic toxicity was higher and that of late toxic-
ity was lower in our study.

Suntharalingam et al conducted a phase 3 trial evalu-
ating the effect of adding cetuximab to paclitaxel, cisplatin,
and radiation therapy in patients with esophageal cancer.
They reported incidences of grade 3, 4, or 5 treatment-
related adverse events of 46%, 23%, and 4%, respectively,
in the experimental arm and 50%, 17%, and 1%, respec-
tively, in the control arm.25 Although the incidences of grade
3 and 4 events were higher in our study, there were no
treatment-related deaths. On the basis of these findings, de-
finitive chemoradiation therapy with nedaplatin and
5-fluorouracil can be evaluated as feasible in elderly pa-
tients with esophageal cancer who are aged ≥76 years.

Finally, we would like to stress that clinicians should
consider all treatment modalities, even if patients are elderly.
Vlacich et al provided a review of the National Cancer Da-
tabase and reported that some elderly patients should be
considered as candidates for more aggressive therapy, po-
tentially including surgery, because trimodality therapy was
associated with the largest survival benefit in their analysis.

They also reported that any therapy, including palliative care,
was associated with improved survival.

The limitations of our study include a lack of assess-
ment by positron emission tomography/CT and the inclusion
of patients with stage I disease. Of the 16 patients with CR,
1 had local recurrence. The CR rate could be overesti-
mated. In the future, positron emission tomography/CT
should be used for pretreatment and posttreatment assess-
ments. Moreover, our study was a retrospective study with
a small study group. However, our regimen was evalu-
ated to be effective and safe in elderly patients with
esophageal cancer who are aged ≥76 years. Further mul-
ticenter, collaborative, prospective studies evaluating the
quality of life using a detailed geriatric scale may be needed
to verify the effectiveness and safety of our regimen.

Conclusions

Definitive chemoradiation therapy with nedaplatin and
5-fluorouracil is feasible and effective within a short period
in elderly patients with esophageal squamous cell carci-
noma. This therapy may be a treatment option for elderly
patients with esophageal cancer, particularly for patients
who are medically unfit for surgery or hydration followed
by cisplatin therapy.
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