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Abstract. This study was conducted to assess the efficacy
and toxicity of nimotuzumab combined with radiotherapy
(RT) in elderly patients with esophageal squamous cell
carcinoma. The clinical data of 16 esophageal squamous
cell carcinoma patients, aged >70 years, who were initially
treated with nimotuzumab combined with RT, were collected
and retrospectively reviewed. The overall response and treat-
ment toxicity were analyzed using SPSS software. All the
patients completed the treatment schedule. The response to
treatment was assessed at treatment completion and reas-
sessed after 1-2 months: 1 patient achieved complete response
(CR), 10 patients achieved partial response (PR), 4 patients
exhibited stable disease and 1 patient developed disease
progression and succumbed to radiation pneumonitis (RP)
1 month later. The overall response rate (CR+PR) was 68.8%.
All 16 patients experienced grade 1-2 radiation esophagitis;
no grade 3-4 toxicities were reported. There was one case of
treatment-related mortality due to RP during the study. One
patient developed a rash on the forearm. No hematological,
gastrointestinal, hepatic or renal toxicities were observed.
In conclusion, the toxicity of combined nimotuzumab with
RT in elderly patients with esophageal cancer was tolerable.
However, due to limitations associated with the retrospective
nature of this study, the limited number of enrolled cases and
the epidermal growth factor receptor expression determina-
tion prior to treatment, the efficacy of this treatment modality
requires further investigation.
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Introduction

Esophageal cancer (squamous cell carcinoma or adenocar-
cinoma) is a highly lethal disease, with the 5-year survival
rate rarely exceeding 25% (1). Esophageal carcinoma is rare
among young individuals and increases in incidence with age,
peaking in the seventh and eighth decades of life (2). With the
increase in the aging general population, the number of elderly
patients with esophageal cancer is expected to increase in the
foreseeable future.

Surgery is currently the mainstay of treatment for
esophageal cancer. However, due to the limitations of the
physiological conditions and the relatively high rates of
postoperative morbidity and mortality, elderly patients with
esophageal cancer are generally not considered fit for oesopha-
gectomy (3), with 75 years of age often being considered as the
age limit for surgical intervention (4).

For patients unfit for surgery, concurrent chemoradio-
therapy (CRT) is considered to be the optimal treatment.
However, due to the significant toxicity of CRT, the majority
of elderly patients are unable to complete the treatment
schedule. Therefore, novel and efficient protocols with toler-
able toxicity profiles are required for elderly patients with
esophageal cancer.

Over the last decade, several studies on molecular-targeted
agents, mainly tyrosine-kinase inhibitors or monoclonal anti-
bodies, were undertaken for several cancer types and were
found to be associated with acceptable toxicities (5-9), while
achieving a significant survival benefit. Among those agents,
the anti-epidermal growth factor receptor (EGFR) monoclonal
antibodies, including panitumumab and cetuximab, were the
first to be developed and widely used in the clinical setting for
the treatment of rectal, breast, or gastric cancer.

Nimotuzumab, a recombinant humanized monoclonal
immunoglobulin G1 antibody against human EGFR (HER-1),
which blocks the binding of EGF and transforming growth
factor-a to EGFR, were found to be promising for the treat-
ment of tumors of epithelial origin (10). The combination of
nimotuzumab with chemoradiation or RT alone was found
to be safe and tolerable in two clinical studies that reported
encouraging survival results in esophageal cancer (11,12).
However, for elderly esophageal cancer patients, who differ
significantly from younger patients (13), such studies are
scarce (14,15).



1136

The present study is a retrospective investigation assessing
the efficacy and toxicity of nimotuzumab combined with RT
in elderly patients with esophageal squamous cell carcinoma.

Patients and methods

Pretreatment work-up and eligibility criteria. This retrospec-
tive analysis was approved by the Institutional Review Board
of Fujian Medical University Union Hospital. All the informa-
tion was anonymized and de-identified prior to analysis.

The pretreatment work-up included medical history,
assessment of swallowing function, physical examination,
standard laboratory tests, esophagogastroduodenoscopy,
barium esophagography, cervical and abdominal ultrasound,
chest computed tomography (CT), bone scan and magnetic
resonance imaging. Bronchoscopy was performed if consid-
ered necessary. The clinical tumor-node-metastasis (CTNM)
stage was determined according to the 7th American Joint
Committee on Cancer TNM staging system (16) according to
the CT scan findings (17).

The eligibility criteria for this retrospective study were as
follows: 1) Patients aged =70 years, with histologically proven
squamous cell carcinoma of the esophagus and an Eastern
Cooperative Oncology Group performance status of <2;
ii) adequate bone marrow, hepatic and renal function (18); and
iii) patients' written informed consent prior to treatment.

The exclusion criteria included the following: i) History
of other tumors; ii) previous treatment for esophagobronchial
or esophagomediastinal fistulas; and iii) other concomitant
medical conditions requiring treatment.

Treatment. A total of 10 patients received 200 mg of nimotu-
zumab weekly concurrently with RT, whereas the remaining
6 patients received 400 mg nimotuzumab (diluted in 250 ml
0.9% sodium chloride, administered as an intravenous infu-
sion over 1 h) 1 week prior to the initiation of RT, followed by
200 mg once weekly concurrently with RT (19,20).

The patients underwent three-dimensional conformal or
intensity-modulated RT. The dose and target of RT and the
dose limitations of the organs at risk (OARs) were previously
reported (21-24). If any of the OAR dose limitations could not
be satisfied, RT was defined as palliative treatment and was
applied to the gross tumor only. Treatment was continued until
disease progression, development of unacceptable toxicity, or
withdrawal of consent.

Criteria for toxicity and treatment response. The toxicities
were graded using the National Cancer Institute common
toxicity criteria, version 3.0 (25). The acute RT toxicities were
assessed according to the guidelines of the Radiation Therapy
Oncology Group (26).

With the exception of disease progression, response was
evaluated by CT scanning and barium esophagography at treat-
ment completion and confirmed =4 weeks later. The clinical
criteria for response were defined according to the Response
Evaluation Criteria in Solid Tumors, version 1.1 (27), based
on the findings of CT scanning and barium esophagography.
Two-dimensionally measurable lesions were defined by the
length and width of the primary tumor and the diameter of the
largest positive lymph node.
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Table I. Clinical characteristics of the patients (n=16).

Characteristics No.
Age, years
Median 773
Range 70-84
Gender
Male 13
Female 3

ECOG performance status

0 2
1 10
2 4
Tumor location
Cervical 3
Upper 4
Middle 8
Lower 1

Clinical stage

11 2

111 12

IVa 2
Treatment

200 mg weekly 10

400 mg first week® 6

ECOG, Eastern Cooperative Oncology Group. “A total of 400 mg
1 week prior to the initiation of RT, followed by 200 mg weekly with
concurrent RT. RT, radiotherapy.

Follow-up and statistical analysis. The patients were
evaluated every 3 months for the first 2 years after treat-
ment, every 6 months for the next 3 years and annually
thereafter. Surveillance included interim history and physical
examination, assessment of swallowing function, performance
status and weight measurement, and laboratory testing.
Esophagogastroduodenoscopy and CT of the chest and
abdomen were performed every 6 months for the first 2 years
and annually thereafter.

All the patient outcomes were evaluated in December, 2014.
The primary endpoints were overall response and toxicity.
The data were analyzed using SPSS software, version 17.0
(SPSS Inc., Chicago, IL, USA).

Results

Patient characteristics. Between October 1, 2009 and
July 31,2014, a total of 16 patients were enrolled in this study.
The clinical characteristics of the patients are summarized in
Table I.

All the patients succesfully completed the treatment
schedule. At treatment completion, 1 patient had achieved
clinical complete response (CR) in the primary tumor as
well as the metastatic nodes, 1 patient experienced primary
tumor CR and partial response (PR) in the metastatic nodes,
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Table II. Response to treatment.

1st* assessment, 2ndP assessment,
Response no. no.
CR 1 1
PR 7 10
SD 8 4
PD 0 1
Total 16 16

*At RT completion. "Four weeks after RT completion. CR, complete
response; PR, partial response; SD, stable disease; PD, progressive
disease; RT, radiotherapy.

6 patients achieved PR in the primary and metastatic lesion,
8 patients exhibited stable disease (SD) and no patients
exhibited progressive disease (PD). When the response was
reassessed at 1-2 months after the initial assessment, 2 patients
had CR, 10 had PR, 3 had SD and 1 patient developed PD and
succumbed to radiation pneumonitis (RP) 1 month later. The
overall rate of response to treatment is presented in Table II.

Treatment-related toxicity. All 16 patients experienced
grade 1-2 radiation esophagitis (RE); no grade 3-4 toxicities
were reported. One patient succumbed to RP during the study.
One patient developed a rash on the forearm. No hematological,
gastrointestinal, hepatic or renal toxicities were observed.

Discussion

Due to the limitations associated with the underlying medical
conditions and the mean life expectancy, elderly patients with
esophageal cancer undergo less intensive treatment, such
as surgery or definitive CRT (3). The treatment commonly
includes palliative esophageal stent implantation, improve-
ment of symptoms by palliative chemotherapy or RT, or best
supportive care. However, with the development of target drugs
exhibiting lower toxicity and superior efficacy, this therapeutic
plan has been changing.

Of the known available target drugs, EGFR inhibitors
are beneficial in the majority of patients with tumors exhib-
iting EGFR overexpression, exerting a prominent antitumor
effect on several cancer types, such as glioma and rectal,
pancreatic and breast cancer. However, for a proportion of
esophageal cancers harboring EGFR mutations, ranging
between 30 and 90% (28), in contrast to preclinical and
early clinical evidence, the addition of an EGFR inhibitor to
standard chemotherapy in unselected advanced early gastric
cancer cases does not improve outcome, but is associated
with higher toxicity rates (29). When combined with CRT or
RT, the EGFR inhibitor demonstrated a survival benefit for
esophageal cancer (11,12). As shown in the present study, when
treated with RT alone, the objective response rate was 50%
at the completion of treatment and 75% at 1-2 months after
treatment (11), with 2 patients achieving CR; the efficacy
appeared to be superior to that of RT alone (30), but inferior to
the historic record of CRT (31).

1137

The most common toxicity associated with this therapy
protocol was grade 1-2 RE, which was not considered to be
caused by nimotuzumab, as all the patients developed RE only
at RT doses of 21,800 cGy and the symptomatic pain of acute
RE was relieved by treatment with low-dose dexamethasone,
suggesting RT-related toxicity. These results indicated that
nimotuzumab exhibited lower mucosal toxicity and did not
exacerbate the symptoms of RE.

One patient succumbed to acute RP 1 month after comple-
tion of treatment. The RT treatment plan was reviewed and
it was found that the V5 (volume receiving an RT dose of
500 cGy) of the entire lung was very high (78%), which was
considered to be one most important factors leading to death.

Hematological toxicity was commonly reported in patients
treated with CRT, and was the most significant issue in elderly
patients with esophageal cancer. However, hematological
toxicity was not common among elderly patients treated with
the EGFR inhibitor. In the present study, no patient experi-
enced any grade of hematological toxicity, including anemia,
leukopenia or thrombocytopenia.

Skin toxicity, namely an acneiform rash, was the most
predominant side effect and considered to be dose-related
for all HER-1/EGFR-targeted agents (32-34). However, only
1 patient developed mild (grade 1) local skin rash on the
forearm in the present study. This may be explained by the fact
that nimotuzumab is a wholly recombinant humanized mono-
clonal immunoglobulin, which may result in weaker allergic
reactions compared with other anti-HER-1/EGFR monoclonal
antibodies, such as cetuximab and panitumumab (34).

In conclusion, when nimotuzumab was combined with RT
in elderly esophageal cancer patients, the treatment-related
toxicity was found to be torelable. However, due to the limita-
tions of the present study, including its retrospective nature,
the limited case number and the determination of EGFR
expression prior to treatment, further investigation is required
to verify the efficacy of this treatment modality.
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