
Abstract. Background/Aim: To determine whether concurrent
chemotherapy with radiotherapy should be performed in elderly
patients with esophageal cancer. Patients and Methods: A total
of 185 patients aged 80 years or older who were treated with
definitive radiotherapy alone or combined with chemo -
radiotherapy for esophageal cancer at seven institutions were
enrolled. In order to compare survival rates of patients treated
with chemoradiotherapy with those of patients treated with
radiotherapy alone, propensity score matching was performed
to homogenize the two populations. Results: For the whole
patient cohort, the 3-year overall survival (OS) rate was 52.6%
and the median survival was 42.5 months. After propensity score
matching, the 3-year OS rate for the chemoradiotherapy group
was not significantly better than that for the group treated with
radiotherapy alone (53.7% vs. 59.9%, p=0.876). Conclusion:
Concurrent chemotherapy with radiotherapy for esophageal
cancer in patients aged 80 years or older did not have
significant OS benefit over radiotherapy alone. 

Esophageal cancer is the fifth most common cause of cancer-
related death worldwide for men and the eighth most common
cause of cancer-related death worldwide for women (1). Since

the Radiation Therapy Oncology Group (RTOG) 85-01 trial
showed that the outcome of definitive chemoradiotherapy was
significantly better than that of radiotherapy alone for patients
with esophageal cancer (2), concurrent chemoradiotherapy has
been a standard treatment for esophageal cancer. However, most
patients aged 80 years or older are unlikely to be able to tolerate
chemotherapy. There are about 4,000 patients aged 80 years or
older with esophageal cancer in Japan every year. Miyata et al.
reported that elderly patients aged 80 years or older who
underwent surgery for esophageal cancer had a poorer prognosis
than did younger patients because a smaller percentage of
elderly patients received neoadjuvant therapy (3). They
concluded that aggressive treatment may be recommended for
elderly patients. Based on data from Surveillance,
Epidemiology, and End Results (SEER), patients aged 80 years
or older with esophageal cancer benefit from radiotherapy alone
compared to no radiotherapy if the cancer is in a
localized/regional stage (4). The results of analysis of data in a
Japanese nationwide database showed that radiotherapy alone
tended to be performed for elderly patients (5). There is no
definitive evidence of a beneficial effect of concurrent
chemotherapy with radiotherapy for elderly patients with
esophageal cancer. The purpose of the present study was to
determine whether concurrent chemotherapy with radiotherapy
rather than radiotherapy alone should be administered to
patients with esophageal cancer aged 80 years or older.

Patients and Methods
Patient eligibility. The eligibility criteria included i) histopatholo-
gically proven esophageal cancer; ii) clinical stage T1-4; N0-1;
M0/M1 lym [International Union Against Cancer (UICC) 2002)]
(6); iii) 80 or more years of age; iv) no history of radiotherapy for
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the chest; v) Eastern Cooperative Oncology Group performance
status (ECOG PS) of 2 or less; vi) no other active malignant
tumor; and vii) absence of severe lung; heart or liver disorder.
Data for 185 patients (144 males and 41 females) who received

definitive radiotherapy with or without concurrent chemotherapy
between 2004 and 2014 at seven institutions which took part in the
Japanese Radiation Oncology Study Group (JROSG) Working
Subgroup of Gastrointestinal Cancers were used for analysis in this
retrospective study.

Toxicity. Toxicity was graded according to the Common
Terminology Criteria for Adverse Events (CTCAE v4.0) (7). The
grade was scored retrospectively based on the clinical chart. An
adverse effect at more than 90 days after completion of radiotherapy
was defined as late toxicity.

Statistics. Survival estimates were calculated using the Kaplan–
Meier method from the first date of radiotherapy, and differences
were evaluated by the log-rank test. 

Propensity scores were calculated with gender, age, stage (UICC
2002), performance status, institution and histology. Patients who
received chemoradiotherapy (CRT group) and patients who received
radiotherapy alone (RT alone group) were matched with a
propensity score of less than 0.1. A p-value of less than 0.05 was
considered significant. All analyses were performed using the SPSS
22.0 software package (IBM, Armonk, NY, USA).

Ethics. This retrospective study was approved by the Ethical
Committees at all Institutions. 

Results

The characteristics of all patients (n=185) are shown in Table I.
Ten patients could not complete the planned radiotherapy
because of toxicities. Seventy-nine of the 185 patients received
concurrent chemoradiotherapy. The chemotherapeutic regimens
were cisplatin plus 5-fluorouracil (5-FU) (n=34), nedaplatin plus
5-FU (n=19), nedaplatin plus docetaxel (n=9), S-1 alone (n=4),
docetaxel alone (n=5), 5-FU alone (n=6), carboplatin alone
(n=1) and cisplatin alone (n=1). There were 81 deaths including
22 deaths from other causes. Considering all patients, the 3-year
overall survival (OS) rate was 52.6% (95% confidence interval
(CI) = 44.2-61.0%) and the median survival period was 42.5
months (Figure 1). Forty-four patients had late toxicities of
grade 2 or more, including five with grade 5 (four with radiation
pneumonitis and one with cardiac failure). Although the 3-year
OS rate [58.8% (95% CI=47.2-70.4% versus 46.5% (95%
CI=34.3-58.7%); p=0.124], 3-year cause-specific survival
(CSS) rate [68.3% (95% CI=56.9-79.7%) versus 55.5% (95%
CI=42.6-68.4%); p=0.194] and 3-year progression-free survival
(PFS) rate [39.9% (95% CI=28.5-51.3%) versus 26.0% (95%
CI=15.6-36.4%); p=0.073] were higher in patients treated with
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Table I. Characteristics of the whole patient cohort (n=185).

Characteristic

Age, years
  Mean±SD                                                                           83.3±33.2
Gender, n
  Male:female                                                                         144:41
ECOG PS, n
  0                                                                                                62
  1                                                                                                92
  2                                                                                                31
TNM*, n
  I                                                                                                52
  II                                                                                               65
  III                                                                                              57
  IV                                                                                             11
Median observation period (range), months
  All                                                                                  19.1 (0.8-92.8)
  Survivors                                                                       25.2 (1.0-92.8)
Primary site, n
  Ce                                                                                             11
  Ut                                                                                              30
  Mt                                                                                             94
  Lt                                                                                              44
  Ae                                                                                              6
Irradiation dose, Gy
  Median (range)                                                              60 (10.0-70.0)
Irradiation field, n
  Elective nodal                                                                         105
  Involved                                                                                  80
Concurrent chemotherapy, n
  Yes                                                                                            79
  No                                                                                            106
Histopathology, n
  Squamous cell carcinoma                                                      177
  Adenocarcinoma                                                                       7
  Basaloid carcinoma                                                                  1

ECOG PS: Eastern Cooperative Oncology Group performance status;
*Union for International Cancer Control 2002 (6). 

Figure 1. Overall survival curve considering all patients aged 80 years
or older with esophageal cancer (Kaplan–Meier method).



chemoradiotherapy than in patients treated with radiotherapy
alone, the differences were not significant (Figure 2).
After propensity score matching, the groups treated with RT

alone or CRT each included 51 paired patients. The
characteristics of patients in each group are shown in Table II.
There were no significant differences between the groups in 3-
year OS rate [53.7% (95% CI=38.6-68.8%) versus 59.9% (95%
CI=42.3-77.5%), p=0.876], 3-year CSS rate [67.2% (95%
CI=52.1-82.3%) versus 61.1% (95% CI=43.3-78.9%),
p=0.571] and 3-year PFS rate [35.9% (95% CI=21.6-50.2%)
versus 26.6% (95% CI=11.1-42.1%), p=0.259] (Figure 3). One
patient in the group treated with RT alone and two in the CRT-
treated group could were unable to complete the planned
radiotherapy. Seven patients in the group treated with RT alone
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Figure 2. Curves for overall (A), cause-specific (B), and progression-
free (C) survival in patients treated with chemoradiotherapy (n=79) and
patients treated with radiotherapy alone (n=106) before propensity
score matching (Kaplan–Meier method).

Table II. Characteristics of patients in each group after propensity score
matching.

Characteristic                                            CRT                     RT alone 
                                                                (n=51)                      (n=51)

Age, years
    Mean±SD                                          82.2±1.8                  82.2±2.0
Gender, n                                                      
    Male:female                                          43:8                         40:11
ECOG PS, n
    0                                                              21                             16
    1                                                              24                             31
    2                                                               6                               4
TNM, n*
    I                                                               15                             18
    II                                                              16                             15
    III                                                            16                             15
    IV                                                             4                               3
Observation period, months
    Median (range)                             23.4 (1.8-92.8)        13.9 (1.5-83.7)
Institution, n‡
    a                                                               14                             26
    b                                                              13                             10
    c                                                                2                               6
    d                                                               6                               3
    e                                                                4                               2
    f                                                               10                              1
    g                                                               2                               3
Irradiation dose, Gy
    Median (range)                                60 (50-70)              64 (59.4-70)
Irradiation field, n
    Elective nodal                                         31                             32
    Involved                                                 20                             19
Planned RT, n
    Complete                                                 49                             50
    Incomplete                                               2                               1
Histopathology, n
    Squamous cell carcinoma                      50                             47
    Adenocarcinoma                                     1                               4

ECOG PS: Eastern Cooperative Oncology Group performance status;
CRT: chemoradiotherapy; RT: radiotherapy. *Union for International
Cancer Control 2002 (6). ‡Anonymized. 



and 18 in that treated with CRT had late toxicities of grade 2
or more (chi-squared test, p=0.01) (Table III). 

Discussion

These findings of this study suggest that concurrent CRT for
esophageal cancer did not have much meaning for patients
aged 80 years or older. Concurrent chemotherapy should be
performed only for appropriately selected patients, although
the eligibility criteria and appropriate chemotherapeutic
regimen are undefined.
Hamamoto et al. reported that only 21% of institutions

selected definitive chemoradiotherapy as a treatment method
for patients aged 80 years or older with esophageal cancer,
although 91% of institutions selected that treatment method
for patients aged 75-79 years (8). In the present study, 79
(42.7%) out of the 185 patients received concurrent
chemotherapy, and this higher proportion might be because
all of the institutions that took part in this study were high-
volume centers for esophageal cancer in Japan. We were
unable to evaluate the difference of acute toxicities between
the group treated with CRT and that treated with RT alone
in this study. Eight out of the 106 patients who were treated
with RT alone in this study were unable even to complete the
RT, although only two out of the 79 patients who received
concurrent chemotherapy did not complete the planned RT.
This difference might be because patients in a poor condition
were treated with RT alone. Indeed, after propensity score
matching, only one patient in the group treated with RT
alone was unable to complete the planned radiotherapy.
Chemoradiotherapy might be performed safely in patients
with a good condition, even if aged 80 years or older.
However, there were significantly more severe late

toxicities in the CRT group than in that treated with RT alone
in this study. Xu et al. reported that there was a particularly
high incidence of pulmonary toxicity, as in the present study,
in patients aged 80 years or older who received
chemoradiotherapy compared with younger patients (9). Ito et
al. also reported that older age was found to be a risk factor
for late toxicity after definitive CRT for esophageal cancer
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Figure 3. Curves for overall (A), cause-specific (B), and progression-
free (C) survival in patients treated with chemoradiotherapy with
chemoradiotherapy (n=51) and patients treated with radiotherapy alone
(n=51) after propensity score matching (Kaplan-Meier method).

Table III. Late toxicities in each group after propensity score matching.

                                                                      Toxicity, n*

Group                            Grade 2        Grade 3          Grade 4        Grade 5

CRT (n=51)                       13                 2                    1                  2 
RT alone (n=51)                 2                  4                    1                  0 

CRT: Chemoradiotherapy; RT: radiotherapy. *Common Terminology
Criteria for Adverse Events v4.0 (7).



(10). CRT should be performed with special care for patients
aged 80 years or older. RT alone is considered to be relatively
safe, as was indicated by the results of our study. However,
even RT alone requires special attention in aged patients. The
use of intensity-modulated RT was shown to be associated
with significantly lower rates of all-cause mortality, cardiac
mortality, and other-cause mortality in patients with
esophageal cancer (11). Such new technology might be able
to reduce deaths from other causes in aged patients. 
In Japan, a prospective clinical study of RT for esophageal

cancer in patients aged 80 years or older in multiple
institutions was performed between 1992 and 2002 (12). The
3-year OS rate in our study including patients with stage I-
IV (UICC 2002) was 52.6%, which is better than the 3-year
OS rate (39%) in that trial, which included only patients with
stage I or IIA (UICC 1997) (13). In aged patients, results of
(C)RT for esophageal cancer might also be improving,
although there must be a bias due to the patient volume of
hospitals as described above.
There is also an issue of the irradiation field. A

prospective study is needed to determine whether elective
nodal irradiation or involved-field irradiation is better in
elderly patients treated with RT, and which is better in
elderly patients treated with CRT. 

Conclusion

Our study findings suggest that concurrent CRT for
esophageal cancer in elderly patients does not have a
significant benefit over RT alone in terms of OS, CSS and
PFS: CRT should be performed with special attention in
patients aged 80 years or older.
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