Journal of Cancer 2019, Vol. 10

Ivyspring
International Publisher

Research Paper

1409

Journal of Cancer

2019; 10(6): 1409-1416. doi: 10.7150/jca.28659

Nimotuzumab Plus Paclitaxel and Cisplatin as a 1st-Line
Treatment for Esophageal Cancer: Long Term
Follow-up of a Phase II Study
Xiaodong Zhang1*, Jun Jia1*, Ming Lu2*, Xicheng Wang2, Jifang Gong2, Jie Li2, Jian Li2, Yan Li2, Xiaotian
Zhang2, Zhihao Lu2, Jun Zhou2, Jing Yu1, Zhiwei Sun1, Ying Yang1, Chuanling Liu1, Yanjie Xiao1, Lin
Shen2
1.
2.

Key Laboratory of Carcinogenesis and Translational Research (Ministry of Education/Beijing), The VIP-II Gastrointestinal Cancer Division of Medical
Department, Peking University Cancer Hospital & Institute, Beijing 100142, China.
Key Laboratory of Carcinogenesis and Translational Research (Ministry of Education/Beijing), Department of GI Oncology, Peking University Cancer
Hospital & Institute, Beijing 100142, China.

* These authors contributed equally.
 Corresponding authors: Prof. Xiaodong Zhang and Prof. Lin Shen, No. 52 Fucheng Road, Haidian District, Peking University Cancer Hospital & Institute,
Beijing 100142, China. Tel & Fax: +86-10-88196961; Email: xdz0829@hotmail.com and lin100@medmail.com.cn
© Ivyspring International Publisher. This is an open access article distributed under the terms of the Creative Commons Attribution (CC BY-NC) license
(https://creativecommons.org/licenses/by-nc/4.0/). See http://ivyspring.com/terms for full terms and conditions.

Received: 2018.07.20; Accepted: 2019.01.13; Published: 2019.02.23

Abstract
The effect of anti-epidermal growth factor receptor targeted treatment in esophageal squamous cell
carcinoma (ESCC) is still unclear. We conducted a prospective phase II study of paclitaxel, cisplatin, and
nimotuzumab (TPN) as a first-line treatment for unresectable or metastatic ESCC and the objective
response rate was 51.8%. Here, we report the long-term follow-up results of the initial trial. Fifty-nine
patients were enrolled from Mar 2011 to Apr 2013 and were treated with the TPN regimen. Palliative
sequential radiotherapy was given if all tumor lesions were confined to 1-2 radiation fields. Fifty-six
patients were eligible for evaluation. After a median follow-up of 32.2months, the median
progression-free survival (PFS) and the overall survival (OS) time were 18.1±4.2 months (95% CI:
9.8-26.4) and 26.2±10.0 months (95% CI: 6.6-45.8), respectively, in 29 patients with unresectable
local-regional disease, while they were 6.6±0.4 months (95% CI: 5.8-7.5) and 11.5±3.7 months (95% CI:
4.2-18.8), respectively, in 27 patients with metastatic disease. Patients who were male, those with
multiple station lymph node metastases, those with visceral metastasis, those who did not response to
TPN treatment, and those who did not receive radiotherapy, had a worse OS. In 6 patients with multiple
station lymph node metastasis and in 3 patients with recurrent disease and oligo-metastasis (local lymph
nodes), TPN with sequential radiation resulted in a mean OS of 17.67±9.50 months and a mean OS of
over 40 months, respectively. In conclusion, TPN is effective as a first-line treatment for patients with
unresectable and metastatic ESCC. In addition, TPN treatment with sequential radiation might improve
survival in patients with limited or oligo lymph node metastases.
Key words: cisplatin, epidermal growth factor receptor, esophageal squamous cell carcinoma, nimotuzumab,
paclitaxel

Introduction
Esophageal cancer is the eighth-most common
cancer worldwide and the sixth-most common cause
of cancer-related death [1]. In Asia and especially in
China, the majority of esophageal cancer cases are
squamous cell carcinoma (SCC), which accounts for
approximately 90% of all cases [2]. Epidermal growth

factor receptor (EGFR) expression is observed in
30-50% of esophageal cancer patients and is
associated with a poor prognosis [3, 4]. Previous
studies have confirmed that anti-EGFR treatment
such as cetuximab can decrease EGFR pathway
signaling via the reduction in the phosphorylation of
http://www.jcancer.org
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EGFR and AKT in esophageal cancer cell lines [5].
Moreover, some phase 1/2 clinical trials suggested
that the addition of cetuximab to standard
chemotherapy and/or radiotherapy for esophageal
cancer is well tolerated and might increase treatment
efficacy [6-8]. Thereafter, a phase 2/3 multicenter
randomized trial, SCOPE1, reported that the addition
of cetuximab to chemoradiotherapy (capecitabine and
cisplatin) led to more frequent toxicities without a
benefit of overall survival (OS): 22.1 months vs 25.4
months, p=0.035) [9]. Another phase 3 clinical trial, the
REAL3 study, compared chemotherapy (epirubicin,
oxaliplatin, and capecitabine) with or without another
anti-EGFR agent panitumumab and found that the
combination was associated with worse OS (8.8
months vs 11.3 months; p=0.01) [10].
However, both the SCOPE 1 and REAL 3 studies
enrolled patients with adenocarcinoma (AC) and
patients with SCC. These two subtypes have completely different biological characteristics and prognoses.
Thus, the role of anti-EGFR treatment should be
studied separately in AC and SCC of the esophagus.
In esophageal squamous cell carcinoma (ESCC),
another humanized anti-EGFR monoclonal antibody,
nimotuzumab, has been studied in several clinical
trials and the results were promising. In a phase 1
study, 19 patients with local advanced esophageal
cancer received chemotherapy (cisplatin and 5-FU)
and nimotuzumab (400mg in the first week followed
by 200mg weekly). Treatment was well tolerated, and
the objective response rate (ORR) was 42.1% [11]. In a
phase 2 clinical trial, 63 patients received cisplatin,
5-fluorouracil, and radiotherapy, either alone or
combined with six weekly infusions of nimotuzumab
at a dose of 200 mg. The ORR was 47.8% in the
nimotuzumab group and 15.4% in the control group
[12]. In another phase 2 study, nimotuzumab was
combined with radiotherapy to treat local advanced
esophageal cancer in 52 patients. The median OS was
14 months and the 3 year survival rate was 26.2% [13].
Based on the promising results of those studies
in ESCC, we conducted a prospective, single-armed,
phase 2 study of paclitaxel, cisplatin, and
nimotuzumab (TPN) as a first-line treatment in
unresectable local-regional or metastatic ESCC.
Enrollment began in March 2011 and was completed
in April 2013. In all, 59 patients were enrolled, and of
those, 56 were eligible for evaluation. The safety and
ORR were reported previously, but the median OS
was not assessed as part of the first report. The
purpose of the current study is to report the long-term
follow-up results and to analyze the impact of clinical
characteristics on the survival of patients.
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Materials and Methods
Patient Eligibility
This was a prospective phase 2 clinical trial
(NCT01336049) that was conducted at the Peking
University Cancer Hospital. The ethics committee of
the Peking University Cancer Hospital approved this
trial, and written informed consent was provided
voluntarily by subjects before enrollment. All patients
had histologically confirmed ESCC with unresectable
local-regional or metastatic disease. Local-regional
disease was defined as all tumor lesion(s) limited to
one radiotherapeutic field and without visceral
metastases. Metastatic disease was defined as tumor
lesion(s) that exceeded one radiotherapeutic field in
local-regional disease or with visceral metastasis or
with recurrent disease. The study methods and
patient eligibility were described in detail in our
previous publication [14]. Briefly, patients who were
between 18 and 75 years of age and those of both
genders were eligible. Patients should have a Karnofsky performance status >=80 and a life expectancy of
>=3 months. Normal bone marrow, renal, and liver
function were required. Patients who received prior
palliative chemotherapy and radiotherapy were
excluded except for who received radiation and
adjuvant chemotherapy for nontargeted lesions in an
interval of at least 6 months. In addition, those who
received adjuvant chemotherapy should not have a
prior history of paclitaxel use, and the total dose of
cisplatin should have been less than 300mg/m2.
Measurable disease according to the RECIST 1.0
criteria was required.

Study Treatment
Cisplatin (Qilu Pharmaceutical Co., Ltd,
Shandong, China) at 30 mg/m2 on day 1 and day 2
and paclitaxel (Beijing Xiehe Pharmaceutical Co., Ltd,
Beijing, China) at 175 mg/m2 on day 1 were given
every 21 days for at least 2 cycles. Nimotuzumab
(Biotech Pharmaceutical Co., Ltd, Beijing, China) at a
dose of 200 mg was given weekly. The CT scans were
performed before treatment, every 2 cycles after
treatment, and every 3 months during the follow-up.
Sequential radiotherapy was allowed after TPN
treatment on the condition that all tumor lesions were
in one or two radiotherapeutic fields. It was recommended that nimotuzumab also be administered during
radiotherapy. Palliative radiotherapy was an option
to control symptoms in patients with metastatic
disease after completion of TPN treatment.

Statistical Methods
All descriptive statistics are presented as the
mean ± standard error. PFS and OS curves were
http://www.jcancer.org
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calculated using the Kaplan-Meier method, and the
differences in survival curves were assessed using the
log-rank test. Multivariable Cox models were used to
estimate adjusted hazard ratios (HRs). SPSS 17.0
software (SPSS, Inc., Chicago, IL, USA) was used for
statistical analyses, and a p value of <=0.05 was
considered statistically significant.

Results
The trial completed enrollment in April 2013. In
all, 59 patients were enrolled and 56 were eligible for
survival analysis. The patient characteristics are
summarized in Table 1. In all, 191 treatment cycles
with a median of 4 cycles (range, 1.0-6.0 cycles) per
patient were administered. The primary end point
was the ORR of 51.8% (28/56) and had previously
been reported together with the safety data [14]. After
a median follow-up of 32.2 months (range, 9.2-68.8
months), we reported the final survival data. The
median PFS and OS for the whole group were 10.8±1.1
months (95% CI: 8.7-12.9) and 19.2±4.2 months (95%
CI: 10.9-27.5), respectively. Twenty-nine patients had
unresectable local-regional disease and 27 patients
had metastatic disease. The median PFS and OS were
18.1±4.2 months (95% CI: 9.8-26.4) and 26.2±10.0
months (95% CI: 6.6-45.8), respectively, in patients
with local-regional disease. However, in patients with
metastatic disease, the PFS and OS were 6.6±0.4
months (95% CI: 5.8-7.5) and 11.5±3.7 months (95% CI:
4.2-18.8), respectively (Fig. 1).
We firstly analyzed the impact of lymph node
metastasis patterns on survival. According to the
Japanese Classification of Esophageal Cancer (tenth
edition by the Japan Esophageal Society) [15], the N
stage was classified based on the involved lymph
node station of the primary tumor. Out of 56 patients,
49 could be classified by the sites of metastatic lymph
nodes (7 patients were excluded due to an uncertain
location of metastatic lymph nodes). Our results
showed that the median PFS in 9 patients with single
lymph node station metastasis was longer than that in
40 patients with multilymph node station metastasis,
but this difference was not statistically significant
(20.4±5.6 vs 8.4±1.7 months, p=0.17). However, the
median OS in patients with single lymph node station
metastasis was much longer than that in patients with
multilymph node station metastasis (40.8±4.1 months
vs 14.4±5.2 months, p=0.026).
In the present study, patients in whom all tumor
lesions were confined to one or two radiotherapeutic
field may have received palliative sequential radical
radiotherapy to control symptoms after TPN
treatment. In all, 23 patients with local-regional
disease received radical radiation treatment (RT). Six
patients with metastatic disease of multiple lymph
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node station metastasis received palliative RT. In
addition, 3 patients with oligo-metastases (limited
local lymph node metastases) after esophagectomy
also received palliative RT (Table 2). Compared with
those who did not received RT, patients who received
RT exhibited longer median PFS and OS (PFS16.4±5.7
vs 6.4±1.8 months, p=0.064; OS 26.2±6.5 vs 11.5±2.6
months, p=0.036) (Fig. 2).
As shown in table 2, noticeably, 6 patients with
metastatic disease who received palliative RT after
TPN treatment had a mean PFS of 12.66±8.53 months
and a mean OS of 17.67±9.50 months. In 3 patients
with oligo-metastases, the responses to TPN
treatment were PR, SD, and PD for each of the
patients. Those patients received palliative RT and all
are still alive at the time of this writing; each patient
had a survival time of 49.9, 40.8 and 68.8 months. This
implied that ESCC patients with oligo-metastases
(limited local lymph nodes metastasis) have relatively
better prognosis and that TPN treatment with
radiation might lead to longer survival.
Table 1. Patient characteristics and survival after TPN treatment
N
Sex
Male
46
Female
10
Age
<60 yrs
24
>= 60yrs
32
Primary tumor location
Cervical and upper
5
thoracic esophagus
Middle thoracic
20
esophagus
Lower thoracic
28
esophagus
Unknown
3
Differentiation
Well
1
Median
25
Poor
29
Unknown
1
Lymph node station involved*
Single
9
Multiple
40
Unclassified
7
Visceral metastasis
No
38
Yes
18
Stage
Local-regional
29
Metastatic disease
27
TPN treatment response
CR and PR
30
SD and PD
26
Radiation treatment
No
24
Yes
32

Median PFS p Value Median OS

p Value

8.9±2.6
23.4±7.8

0.028

14.3±4.2
28.9±6.7

0.045

6.8±1.5
11.0±3.5

0.028

9.8±2.8
21.5±2.5

0.34

22.5±1.5

0.22

42.5±4.2

0.074

9.5±3.0

14.6±4.8

9.2±1.6

14.3±4.9

/

/
0.46

10.8±3.9
10.7±1.6
/

0.21
21.9±7.2
14.2±2.5
/

20.4±5.6
8.4±1.7
/

0.17

40.8±4.1
14.4±5.2
/

0.026

14.2±4.8
5.3±1.7

0.003

24.5±5.8
11.2±1.7

0.004

18.1±4.2
6.6±0.4

0.003

26.2±10.0
11.5±3.7

0.003

15.2±4.7
8.4±2.5

0.003

21.5±2.5
10.7±2.9

0.018

6.4±1.8
16.4±5.7

0.064

11.5±2.6
26.2±6.5

0.036

* According to the Japanese classification of esophageal cancer [15]. PFS,
progression free survival; OS, overall survival; TPN, nimotuzumab with paclitaxel
and cisplatin treatment; CR, complete response; PR, partial response; SD, stable
disease; PD, progressive disease.
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Figure 1. The median PFS and OS of the combination of
nimotuzumab, paclitaxel, and cisplatin (TPN) as a 1st line treatment
in local-regional and metastatic esophageal squamous cell
carcinoma. After a median follow-up of 32.2 months, TPN treatment resulted
in a median PFS of 18.1±4.2 months in 29 patients with local-regional disease
and 6.6±0.4 months in 27 patients with metastatic disease (A). The median OS
time of these patients were 26.2±10.0 months and 11.5±3.7 months,
respectively (B).

In the univariate analysis, the location of the
primary tumor and cell differentiation had no relation
to survival. However, compared with female patients,
male patients exhibited worse median PFS (8.9±2.6 vs
23.4±7.8 months, p=0.028) and a worse median OS
(14.3±4.2 vs 28.9±6.7 months, p=0.045). Patients
younger than 60 years of age also exhibited a worse
median PFS (6.8±1.5 months vs 11.0±3.5 months,
p=0.028). However, the median OS was similar in the
two different age arms (9.8±2.8 months vs 21.5±2.5
months, p=0.34). In both the local-regional and
metastatic disease groups, patients with CR and PR
had a longer median OS than those with SD and PD
(local-regional disease: 37.6±11.1 vs 20.1±15.5 months;
metastatic disease: 18.9±3.3 vs 9.3±0.2 months,
p=0.018).
We also analyzed the impact of the patient
characteristics on survival using a multivariable Cox
model that included gender, age, primary tumor
location, nodal status, tumor grade, radiotherapy, and
response to TPN treatment as the covariates and
where the patients were stratified by staging of
local-regional disease and metastatic disease. As
shown in Table 3, in the multivariable Cox regression
analyses, the gender of the patients showed an
independent association with PFS (female vs male:
HR=0.28, 95% CI: 0.10-0.80, p=0.02). In addition, TPN
treatment showed an independent association with
OS (SD and PD vs PR: HR=2.32, 95% CI: 1.06-5.05, P
=0.03).

Table 2. Characteristic of ESCC patients who received palliative or palliative radiotherapy
Patient
No.
1
2
3
4
5
6
7
8
9

Gender

Age

Primary Tumor

Differentiation

M
M
M
F
M
M
M
M
F

52
62
51
71
66
70
66
62
58

Middle Thorax
Lower Thorax
Middle Thorax
Middle Thorax
Middle Thorax
Lower Thorax
Lower Thorax
Middle Thorax
Middle Thorax

Poor
Poor
Poor
Poor
Poor
Moderate
Poor
Unknown
Moderate

Metastatic Lymph
Node Sites
CE, SV, PE, PC
PE, CA ,PA
CE, SV, PE, PS, CA
SV, PE, PS, CA
PS, CA, PA
PE, HI, CA, PA
SV, PE
PE
PE

Esophagectomy
N
N
N
N
N
N
Y
Y
Y

Response
to Chemo
PR
SD
SD
PR
SD
PR
PR
PD
SD

Radiation

PFS

OS

Palliative
Palliative
Palliative
Palliative
Palliative
Palliative
Palliative
Palliative
Palliative

6.63
9.2
6.77
28.9
5.5
18.9
21.2
3.1
37.8

31.3
9.2
9.3
28.9
8.4
18.9
49.9
40.8
68.8

M, male; F, female; CE, cervical; SV, supraclavicular; PE, paraesophageal; PC, paracardial; CA, celiac artery; PA, paraaortic; PS, parastomach; HI, hilar; ESCC, esophageal
squamous cell carcinoma; N, no; Y, yes; PFS, progression free survival; OS, overall survival; PR, partial response; SD, stable disease; PD, progression.

Table 3. Impact of patient characteristics on survival: multivariable analysis

Gender (Female)
Age (<60yrs)
Lymph node station (Single)
Visceral metastasis
Without radiation
TPN treatment (SD and PD vs PR)

p Value

HR

0.02
0.17
0.48
0.35
0.48
/

0.28
0.62
0.67
1.86
1.59
/

PFS
95.0% CI
Lower
0.10
0.31
0.22
0.51
0.44
/

Upper
0.80
1.23
2.06
6.77
5.68
/

p Value

HR

0.49
0.20
0.43
0.66
0.87
0.03

0.69
0.61
1.58
1.35
1.12
2.32

OS
95.0% CI
Lower
0.24
0.28
0.51
0.36
0.28
1.06

Upper
1.98
1.30
4.94
5.06
4.40
5.05

PFS, progression free survival; OS, overall survival; TPN, nimotuzumab with paclitaxel and cisplatin treatment; PR, partial response; SD, stable disease; PD, progressive
disease; HR, hazard ratio.
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Figure 2. The impact of sequential radiotherapy after nimotuzumab,
paclitaxel, and cisplatin (TPN) combination treatment on the
survival of esophageal squamous cell carcinoma patients. In all, 23
patients with local-regional ESCC received sequential radical radiation
treatment (RT) after TPN treatment. Six patients with metastatic disease and 3
patients with recurrent disease but with oligo-metastases (limited local lymph
node metastases) after esophagectomy also received palliative RT after TPN
treatment. Compared with those who did not received RT, patients who
received sequential RT exhibited longer median PFS (PFS16.4±5.7 vs 6.4±1.8
months, p=0.064) (A) and OS (26.2±6.5 vs 11.5±2.6 months, p=0.036) (B).

Discussion
Surgical resection is currently the standard
treatment for patients with local-regional esophageal
cancer. However, most patients are diagnosed with
unresectable or metastatic disease and at an advanced
stage. Fluorouracil, cisplatin, and taxane form the
backbone of treatment for recurrent or metastatic
ESCC, and as a first-line treatment, the ORR is 25-35%;
moreover, the median OS of these patients is 7-9
months [16-18]. Thus, more effective therapies are
critically needed to improve the outcome of
esophageal cancer.
The overexpression of EGFR in esophageal
cancer has been reported to be as high as 30-80% of
tumors, and this correlates with increased invasion,
poorly differentiated histology, and worse prognosis
[19, 20]. In preclinical studies, cetuximab inhibited
cellular proliferation and enhanced the activities of
cytotoxic agents in esophageal cancer cell lines [21,
22]. Moreover, the success of anti-EGFR targeted
treatment in non-small cell lung cancer [23], colorectal
cancer [24], and squamous-cell head and neck cancer
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[25] provides the rationale for the use of anti-EGFR
targeted treatment in esophageal cancer.
Although some phase 1 and 2 studies have
suggested the safety and efficacy of cetuximab in
esophageal cancer [6-8], two large-scale multicenter
randomized clinical trials, SCOPE1 and REAL3,
showed negative results [9, 10]. It should be noted
that the SCOPE1 study did not separate SCC from
AC, and more than 20% of patients were diagnosed
with AC [9]. In the REAL3 study, almost all patients
(99%, 545/553) were pathologically diagnosed with
AC [10]. SCC and AC are substantially different in
their underlying etiology and tumorigenesis.
Therefore, the findings of these clinical trials on
esophageal squamous cell carcinoma should be
reviewed.
Recently, another anti-EGFR agent, nimotuzumab, had been widely used to treat cancers in the
clinic. Nimotuzumab is a recombinant humanized
monoclonal IgG1 antibody against human EGFR that
has shown clinical efficacy in head and neck cancer
[26], non-small cell lung cancer [27], and glioma [28]
as a combination therapy with radiotherapy or
chemotherapy.
In ESCC, several phase 1 and phase 2 studies
showed that nimotuzumab with chemoradiotherapy
or radiotherapy led to either a higher response rate or
improved survival [12, 13, 29, 30]. Radiotherapy or
chemoradiotherapy is recommended as a curable and
standard treatment for esophageal cancer patients
with local-regional disease. However, for patients
with late-stage disease including unresectable or
metastatic disease, first-line chemotherapy is the
recommended treatment. Radiation was palliative
and given to control the symptoms including
esophageal obstruction caused by the primary tumor.
A few studies have investigated the combination
of nimotuzumab and chemotherapy. Liang et al
treated 19 ESCC patients with nimotuzumab, 5-FU,
and cisplatin. In 16 evaluable patients, the ORR and
DCR were 42.1% and 68.4%, respectively, but survival
data were not reported [11]. Xu S et al treated 205
cancer patients with nimotuzumab at different
dosages along with standard chemotherapy.
However, only 21 ESCC patients were enrolled and
the authors did not separately analyze the efficacy
and safety of this population [31]. Han X et al treated
21 ESCC patients with late-stage disease using
nimotuzumab with paclitaxel-, fluorouracil-, or
gemcitabine-based chemotherapy. The ORR and DCR
were 38.1% and 81%, respectively. The mean PFS was
7 months and the 18-month OS rate was 10% [32].
Compared with the studies described above, the
present study was a prospective phase 2 clinical trial.
This study enrolled more patients (59 patients and 56
http://www.jcancer.org
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evaluable) with late-stage ESCC. The treatment
design was uniform (nimotuzumab, paclitaxel, and
cisplatin). The ORR was 51.8% and was reported
previously with the safety data [14]. After a follow-up
of 32.2 months, we analyzed the survival data and the
impact of patient characteristics on survival. The
median PFS and OS of the whole group were 10.8±1.1
months (95% CI: 8.7-12.9) and 19.2±4.2 months (95%
CI: 10.9-27.5), respectively. One of our previous phase
2 studies showed that, in 39 ESCC patients with
unresectable and/or recurrent and/or metastatic
disease, chemotherapy consisting of paclitaxel and
cisplatin (TP) resulted in a similar ORR of 48.6%.
However the median TTP and OS were only 7.0
months (95% CI, 4.83-9.16 months) and 13.0 months
(95% CI, 10.5-15.4 months), respectively [33]. Thus,
the addition of nimotuzumab to the TP regimen in the
present study resulted in better PFS and OS compared
with chemotherapy alone. Recently, in a retrospective
study, Saumell Y et al [34] analyzed the efficacy of
nimotuzumab in 93 patients with locally advanced or
metastatic ESCC. Although the treatment design was
inconsistent, an increase in the median OS in patients
treated with nimotuzumab (11.9 vs 6.5 months) and
an increase of the 1-year survival rate (54.0% vs 21.9%)
were observed. Based on these promising results, a
randomized, placebo-controlled, double-blind phase 3
study (TPN versus TP chemotherapy alone) was
performed to verify the efficacy of TPN combination
treatment for ESCC. Furthermore, we previously
analyzed the EGFR expression by immunohistochemistry in ESCC patients who were treated with
nimotuzumab including off-label use. The expression
of EGFR failed to predict the response of patients to
nimotuzumab [35]. Other biomarkers should be
investigated in future studies.
Previous studies have suggested that lymph
node metastasis is a strong prognostic predictor.
Takeno et al. analyzed the metastatic pattern of lymph
nodes in 126 ESCC patients. Their results showed that
multiple-station metastasis was a significant negative
prognostic parameter compared with single-station
metastasis (p=0.0035)[36]. Peng et al. analyzed 1,351
patients with ESCC who underwent radical-intent
surgical resection. They found that survival could
easily be distinguished according to the number of
metastatic lymph node stations: patients with a single
station involved, 2–3 stations involved, and >=4
stations involved (p=0.001) [37]. For inoperable
patients, the status of lymph node metastasis is
normally evaluated by CT scan and the sensitivity is
approximately only 50% [38]. Therefore, we used the
classification and the anatomical lymphatic spread
represented by the Japanese classification [15] instead
of the number of involved metastatic lymph nodes in
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the 7th edition of the AJCC staging system. Our results
showed that the median OS in patients with single
lymph node station metastasis was longer than that of
patients with multilymph node station metastasis
(40.8±4.1 months vs 14.4±5.2 months, p=0.026).
However, the multivariate analysis failed to
demonstrate a relationship between lymph node
station metastasis and OS. Therefore, more studies
should be performed to explore the impact of the
lymph node metastatic pattern on survival in ESCC.
In this study, the univariate analysis also showed
that gender was associated with prognosis. Female
patients had a relatively better PFS and OS. However,
the multivariate analysis only confirmed that females
had a favorable PFS but not a favorable OS.
Epidemiological studies have reported that compared
with males, females have a relatively low incidence of
esophageal cancer [1]. In addition, hormone therapy
users have a lower risk of ESCC compared with those
who have never used hormone therapy [39, 40]. Some
investigations also suggested that women with ESCC
have a favorable prognosis. Su et al. analyzed the
prognosis of 674 ESCC patients who underwent
surgical resection and found that the 5-year survival
rate for females was much higher than that for males
(46.8% vs 36.7%, p=0.003) [41]. Morita et al. analyzed
1,000 consecutive ESCC patients who underwent
esophagectomy and found that female gender was an
independent favorable prognostic factor (hazard
ratio=0.74) [42]. A retrospective analysis, which
included more samples, was then performed to
explore the role of gender in patients with
unresectable ESCC who received TPN treatment.
Radiotherapy is an important treatment for
unresectable or metastatic esophageal cancer. Definitive concurrent chemoradiotherapy (cCRT) is the
recommended standard treatment for patients with
advanced local-regional ESCC [43, 44]. Some studies
have shown that sequential chemoradiotherapy
(sCRT) is a treatment with similar efficacy but less
toxicity compared with cCRT [45, 46]. In the present
study, patients who received sCRT had a better OS
compared with those without RT. Even in the 6
patients with multiple-station lymph node metastasis,
palliative sCRT also resulted in a better PFS and OS.
Therefore, sCRT might be an effective treatment for
ESCC patients with unresectable local-regional
disease.
Though metastases are generally widely
disseminated, a special metastatic pattern, oligometastases, has been recognized and has received
increased attention. Oligo-metastases have a distinct
natural history and a better prognosis compared with
wide metastatic disease in a number of cancers such
as prostate, breast, lung and colorectal cancers [47,
http://www.jcancer.org
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48]. For ESCC, some ESCC patients have only localregional lymph node metastasis [49, 50]. Radiotherapy and/or chemotherapy has been demonstrated to
be a palliative treatment for local-regional recurrent
esophageal carcinoma with a median OS of
approximately 12.0 months [51-53]. Noticeably, in the
present study, TPN and palliative sCRT in 3 patients
with oligo-metastases (limited local lymph node
metastasis) led to much better survival. The responses
to TPN treatment in each patient were PR, SD, and
PD. All patients are still alive at the time of this
writing, and have each survived 49.9, 40.8 and 68.8
months. Thus, a potential for a cure still exists for
those ESCC patients with recurrent disease but with
oligo-metastases of the lymph nodes. Further studies
should be conducted to identify the optimal treatment
pattern for ESCC patients with oligo-metastasis after
esophagectomy. TPN and sequential radiation might
be a feasible option for this subpopulation of ESCC
patients.
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