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Abstract

Purpose: To evaluate the treatment outcomes of chemoradiotherapy for patients with advanced esophageal
cancer and estimate the prognostic factors.

Materials and methods: Patients with advanced esophageal cancer, who were treated with chemoradiotherapy
(CRT) between April 2003 and December 2010, were evaluated. Patients received concurrent chemoradiotherapy
(cisplatin plus 5-fluorouracil and 61.2 Gy radiotherapy). Therapeutic response, overall survival time, and toxicity were
examined and statistical evaluation was performed.

Results: One hundred and fourteen patients were treated with CRT. Among them, 84 patients (77.2%) received
the complete course of CRT. Eighteen patients (15.8%) had a complete response, 90 patients (78.9%) had a partial
response and 6 patients (5.3%) exhibited progressive disease. The mean follow-up period was 14.6 months (range,
2-90 months). The median overall survival time was 13.0 months. The 2-year and 3-year overall survival rates were
38.1% and 19.2%, respectively. Severe hematological toxicities included Grade 3 leukopenia in 40 patients (35.1%).
Treatment-related death was estimated to have occurred in 7 patients. Performance status and body weight loss
were identified as significant prognostic factors.

Conclusion: In our study, PS and body weight loss showed prognostic factors in CRT for advanced esophageal

cancer.
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Introduction

Concurrent chemoradiotherapy (CRT) has been reported to
significantly increase the survival rate of patients with esophageal
cancer as compared with radiation therapy alone [1,2]. CRT is proposed
to be the standard treatment for advanced esophageal cancer [3]. In our
institute, CRT for advanced esophageal cancer has been started in April
2003. The purpose of this study was to examine the treatment outcomes
of CRT for advanced esophageal cancer in our institution and analyze
their prognostic factors.

Materials and Methods
Patient population

From April 2003 through December 2010, 439 patients were treated
with radiotherapy in our institute. Among them, we retrospectively
reviewed the records of patients treated with definitive CRT because of
advanced stage disease.

Staging was based on complete medical history, physical
examination, blood studies, plain chest radiographs, esophageal
barium contrast examination, esophagogastroduodenoscopy (EGD),
computed tomography scan, bone scintigraphy, magnetic resonance
imaging and FDG-PET. Histological diagnoses of all patients were
verified by EGD biopsy examinations.

Chemotherapy

Cisplatin (CDDP) and 5-fluorouracil (5-FU) were used for
chemotherapy. CDDP (40 mg/m?) was administered on days 1 and
8 by intravenous infusion over a period of > 2 h, and 5-FU (400
mg/m?) was administered on days 1-5 and again on days 8-12 by
continuous infusion. This schedule was started concomitantly with
radiotherapy and repeated every fifth week for 2 cycles. When Grade

3 hematologic toxicity developed, the second course of chemotherapy
was delayed until recovery. Adjuvant chemotherapy after completion
of radiotherapy was performed for patients who were deemed able to
receive anticancer drugs.

Radiotherapy

High-energy X-rays (6 MV or 10 MV) were used for radiotherapy.
All patients underwent three-dimensional radiotherapy planning. The
Gross tumor volume (GTV) of the primary tumor was determined,
and lymph nodes were judged to be positive for metastasis. The
clinical targeted volume (CTV) was set at a 1 cm margin of the GTV
and included prophylactic regional lymph nodes. The planning target
volume (PTV) was defined as the CTV plus a 0.5- to 1-cm margin. The
dose reference point was located at the iso-center. Anterior-posterior
opposing portal irradiation was initiated at approximately 40 Gy, and
oblique portal irradiation was then performed to spare the spinal cord
from the radiation field. Patients received conventional fractionated
radiation of 1.8 Gy per fraction, to a total dose of 59.4 - 61.2 Gy, 5 times
a week over 7 to 9 weeks. Between 2003 and 2005, i. e. , in the early
cases, the radiation dose was approximately 30 Gy and the split period
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was 10 to 14 days. After 2004, the irradiation period was not limited
and irradiation was continued, unless cytopenia of Grade 3 or higher.

Response evaluation

Therapeutic effects were evaluated by computed tomography scan,
esophageal barium contrast examination, and EGD. The response
evaluation criteria were based on those of RECIST [4]. The National
Cancer Institute Common Terminology Criteria for Adverse Events v.
3.0 were used to evaluate the observed toxicity.

Statistical analysis

The overall survival time was calculated from the date of treatment
initiation to the date of death from any causes or to the last date of
confirmation of survival. We estimated survival curves using the
Kaplan-Meier method. Prognostic factors were examined by univariate
analyses and multivariate analyses (Cox proportional hazards model).
A P value of <0.05 was considered significant. All analyses were
performed with PASW Statistics ver. 18.0 (SPSS, Chicago, IL, USA).

Results
Patient characteristics

One hundred fourteen patients were treated with CRT between
April 2003 and December 2010. The patient characteristics are shown
in table 1. The patients consisted of 109 men and 5 women whose
ages ranged from 45 to 89 years with a median age of 67.5 years.
Histopathological examination revealed adenocarcinoma in 1 patient
and squamous cell carcinoma in the other 113 patients.

Characteristic Number of patients (%)
Age (years)
Median 67.5
Range 45-89
Sex
Men 109 95.6
Women 5 4.4
Performance status®
0 24 211
1 63 55.3
2 27 23.6
Dysphagia
Absent 9 7.9
Can eat solid 18 15.8
Can swallow semiliquid 42 36.8
Can swallow liquid 30 26.3
Aphagia 15 13.2
Location of primary tumor
Upper thoracic 26 22.8
Middle thoracic 69 60.5
Lower thoracic 19 16.7
Primary tumor length
<5cm 27 23.7
>5cm 87 76.3
Clinical Stage®
Stage Il (TAN1MO) 28 24.6
Stage IVA 86 75.4
(T2-3N1M1a) (35) (30.7)
(TAN1M1a) (51) (44.7)

aAccording to ECOG performance status score.
®According to UICC 6th ed.
Table 1: Patient characteristics.

CR PR SD PD
18 (15.8%) |90 (78.9%) |0 (0%) 6 (5.3%)

Response rate
97.4%
Abbreviations: CR=Complete Response; PR=Partial Response;
SD=Stable Disease; PD=Progressive Disease.

Table 2: Response results.
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Figure 1: Overall survival time curve for all patient. The 2-year and 3-year
overall survival rates were 38.1% and 19.2%.

Clinical outcomes

One hundred and six patients (93.0%) were irradiated with 59.4
Gy or over, and 3 patients (2.6%) were irradiated with 50 to 59 Gy.
Irradiation did not reach 50 Gy in 5 patients. Fifty-six patients received
adjuvant chemotherapy with CDDP/5-FU, nedaplatin/5-FU, or S-1
in our institute or at another hospital. Table 2 shows the therapeutic
response in 114 patients treated with CRT. Eighteen patients (15.8%)
achieved CR, and 90 patients (78.9%) achieved PR. The response rate
was 94.7%. The mean follow-up period was 14.6 months (median, 9
months; range, 2-90 months). The median overall survival time was
13.0 months (95% confidence interval [CI], 8.3-17.7 months). The
2-year survival rate was 38.1% (95% CI, 27.7%-48.5%). The 3-year
survival rate was 19.2% (95% CI, 8.8%-29.6%) (Figure 1). Recurrence
was observed in 9 of the 18 patients who achieved CR during the follow-
up period. Six patients experienced local recurrence. One patient had
both local recurrence and distant metastasis concurrently. One patient
showed cervical lymph node recurrence within the irradiated field. One
patient developed a distant metastasis.

Toxicity profile

Table 3 shows the incidences of acute toxicities associated with
CRT. Grade 3 leukopenia was observed in 40 patients (35.1%). Grade 3
neutropenia occurred in 14 patients (12.3%). Grade 3 anemia occurred
in 15 patients (13.2%). Eight patients (7.0%) developed Grade 3-4
thrombocytopenia. Grade 3 or higher severe esophageal ulcer and
fistula formation were observed in 8 patients (7.0%), and 3 patients
died because of respiratory failure due to pneumonia followed by fistula
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Toxicity Grade
3 4 5 > Grade 3 (%)

White blood cell count decreased 40 0 0 35.1
Neutrophil count decreased 14 0 0 12.3
Anemia 15 0 0 13.2
Platelet count decreased 7 1 0 7.0
Esophagitis 26 0 0 22.8
Esophageal ulcer, Esophageal fistula |1 4 3 7.0
Dyspnea, Pneumonitis 3 3 1 6.1
Pleural effusion 8 4 1 1.4
Pericardial effusion 9 2 1 10.5
CNS cerebrovascular ischemia 0 0 1 0.8

Table 3: Summary of toxicity.

Prognostic factor Univariate P Multivariate P Hazard ratio 95% CI°

Age, 0.61 _b _b _b
<75vs.>75 years

Sex 0.57 b b b

Performance status, 0.04 0.01 1.64 1.12-2.39
Oor1vs.2

Dysphagia 0.10 0.71 1.08 0.73-1.59

Body weight loss > 10%, 0.02 0.03 1.79 1.06-3.01
yes vs. no

Anemia, 0.92 _b _b _b
yes vs. no

T-stage, 0.92 _b _b _b
T2or 3 vs. T4

Lymphnode 0.47 0.13 1.19 0.95-1.51
N1 vs. M1(LYM)

Primary tumor length, 0.19 0.27 1.50 0.73-3.09

<5vs.>5cm

aConfidence interval.
®Excluded from multivariate analyses because of P > 0.5 in univariate analyses.
Values of P<0.05 were considered significant.

Table 4: Uni- and multivariate analyses of prognostic factors.

formation. In addition, Grade 3 or higher severe lung disorders were
found in 7 patients (6.1%), pleural effusion in 13 (11.4%), pericardial
effusion in 12 (10.5%), and 3 patients died because of cardiopulmonary
disorders. One patient developed Grade 5 cerebrovascular ischemia.
Toxicities such as esophageal fistula, radiation pneumonitis, pleural
effusion, pericardial effusion, and cerebral infarction may have
contributed to the deaths of 7 patients (6.1%).

Analyses of prognostic factors

Table 4 shows the univariate and multivariate analyses of
prognostic factors. Some of the prognostic factors for overall survival
were evaluated. In this study, PS and body weight loss > 10% were
identified as factors significantly associated with survival.

Discussion

Esophageal cancer is a disease with a poor prognosis, and surgical
resection has long been the first choice for curative treatment. Radiation
therapy is often performed in patients with unresectable cancer or
patients in whom surgery is considered difficult because of older age or
comorbidities. However, since 1992, the efficacy of CRT has been well
documented, and CRT has been clearly shown to improve cure rates
compared with radiotherapy alone [1,2,5-9]. Currently, the guidelines
of the National Comprehensive Cancer Network recommend CRT for
esophageal cancer such as medically unfit for surgery or surgery not
elected case [3].

We examined the CRT outcomes in patients with advanced
esophageal cancer, and obtained CR rate of 15.8% and 3-year survival
rate of 19.2%. Regarding the general therapeutic results for patients
with advanced stage, the 3-year survival rates reportedly ranged from
10% to 36% [5-7].

In our institute, the primary aim of CRT is to achieve a radical cure
of cancer in patients without distant metastasis. For this purpose, we
thought that the radiation doses delivered to the GTV should be as high
as possible. It appears that the CRT methods for esophageal cancer are
slightly different between Western countries and Japan. In western
countries, CRT generally consists of radiation with a total dose of 50.4
Gy plus 4 courses of CDDP/5-FU chemotherapy. These methods were
based on the INT 0123 (Radiation Therapy Oncology Group [RTOG]
94-05) Phase III trial [10]. In contrast, Many institutions perform
chemoradiotherapy with doses of 60 Gy and 2 or more courses of
CDDP/5-FU infusion [11,12].

It is well known that esophageal cancer is associated with
widespread lymph node metastases [13]. In some cases, lymph node
metastases of esophageal cancer also spread over 3 regions (cervix,
thorax, and abdomen) regardless of the size of primary tumor [14]. In
such cases, it is essential to carefully determine the radiation field and
dose.

The incidence of symptoms of acute hematological toxicities or
esophagitis tends to correlate with the irradiated volume and total dose.
In this study, the incidence of acute toxicities was almost the same as
previously reported except for a rather high incidence of esophagitis
[15]. However, all symptoms could be controlled by conservative
treatment. Seven patients were provided with treatment related to
death according to the criteria of CTCAE v. 3.0. However, all patients
in which fistula occurred had a severe ulcer in the primary site before
CRT.

The patients with locally advanced esophageal cancer had various
conditions that primary tumor, lymph node metastasis and physical
status. We evaluated prognostic factors and in our study performance
status and body weight loss > 10% were identified as factors significantly
associated with survival.

It is well known that many cases of advanced esophageal cancer
develop recurrence after chemoradiotherapy, even if CR is achieved
[16]. Half of the cases in our study developed recurrences. If tumor
cells remain localized at the site of origin, a salvage operation can be
performed. However, some patients had lymph node metastases or
distant metastases, resulting in a poor outcome.

In our series, 114 patients with advanced esophageal cancer were
treated with CRT. Eighteen patients achieved CR. The median overall
survival was 13.0 months, and the 3-year survival rate was 19.2%. Our
treatment outcomes were at the same level as those reported in previous
studies [5-7], and the appearances of toxicities was also similar. Thus,
CRT appears to be a useful method for treating advanced esophageal
cancer.
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