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Abstract. Concurrent chemoradiotherapy (CCRT) is an effec-
tive first‑line treatment for esophageal squamous cell carcinoma 
(ESCC). The present study aimed to compare clinical outcomes 
between three nedaplatin‑based regimens for CCRT of ESCC. 
Patients with stage II‑III thoracic ESCC in China between 
January 2012 and May 2016 were included. Patients received 
esophageal ultrasonography prior to treatment. Chemotherapy 
was as follows: i) 100 mg/m2 nedaplatin intravenously on day 
1 and 70 mg/m2 tegafur‑gimeracil‑oteracil potassium (S‑1) 
orally twice daily for 2 weeks; ii) 50 mg/m2 nedaplatin intrave-
nously on days 1 and 2 and 35 mg/m2 docetaxel intravenously 
on days 1 and 8; or iii) 60 mg/m2 nedaplatin intravenously on 
days 1 and 2. Intensity‑modulated radiotherapy was used to 
administer a total dose of 60‑66 Gy (1.8‑2.0 Gy per fraction) 
to the primary tumor and 45‑50 Gy to the subclinical region. 
A total of 70 patients were enrolled (median age, 66 years; 
range, 50‑81 years). T4 disease was identified in 45 (64.3%) 
patients. All patients completed radiotherapy and received 
≥2 chemotherapy cycles. Estimated 1‑, 2‑ and 3‑year overall 
survival (OS) rates were 82.9, 53.9 and 31.4%, respectively. 

OS and progression‑free survival were similar between the 
three treatment groups. Grade 3/4 hematological toxicities 
were observed in 35 (50%) patients. The incidence of serious 
treatment‑associated toxicities was numerically highest for 
the nedaplatin/docetaxel combination. Patients with thoracic 
ESCC had good clinical outcomes following CCRT. With 
similar survival rates and disease responses yet lower hema-
tological toxicities, nedaplatin/S‑1 and single‑agent nedaplatin 
may be preferable to nedaplatin/docetaxel. Poor control of 
distant metastasis may be a disadvantage of single‑agent 
chemotherapy use in CCRT, and a further study with larger 
cohorts is required to confirm this. 

Introduction 

Esophageal cancer (EC) is the eighth most common cancer 
worldwide and the sixth leading cause of cancer‑associated 
mortality (5‑year survival, 15‑25%) (1,2). Over one‑half of all 
newly diagnosed EC cases occur in China, where the incidence 
rate is 100‑times that in western countries (3). Squamous cell 
carcinoma (SCC) accounts for ~95% of all cases (4).

Since the landmark results of the RTOG85‑01 clinical 
trial (5), concurrent chemoradiotherapy (CCRT) has become 
the standard treatment for cases of EC which are not amenable 
to surgery. Previous studies have demonstrated the clinical 
utility of involved field irradiation to deliver a dose of 50.4 Gy 
to the clinical target volume (CTV) (6‑9). In China, debate 
remains regarding the appropriate radiation dose and volume, 
and elective nodal irradiation (ENI) with a dose of ≥60 Gy has 
been the standard treatment in the majority of hospitals over 
the past decade. 

Controversy also exists regarding the chemotherapy 
regimen for CCRT. When used in CCRT, cisplatin (DDP) 
combined with 5‑fluorouracil (5‑FU) may evoke a tumor 
response and improve patient survival  (10‑12). However, 
adverse events (AEs), including nausea and vomiting are an 
issue, and the renal toxicity of DDP and cardiotoxicity of 5‑FU 
limit their use in elderly patients. Other drug combinations 
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have been reported to have similar therapeutic effects 
to DDD/5‑FU, whilst also being better tolerated  (13‑16). 
Nedaplatin (NDP) is an alternative platinum‑based drug for 
the treatment of EC (17,18). Furthermore, docetaxel (DOC) 
and tegafur‑gimeracil‑oteracil potassium (S‑1) have demon-
strated therapeutic efficacy in EC when used in combination 
with a platinum‑based drug (16,19‑23). 

There is no current consensus regarding which of DOC 
or S‑1 is the preferred choice for use in combination with 
NDP. The present study was designed in order to compare 
survival, treatment responses and toxicities between different 
NDP‑based CCRT regimens, to identify the most suitable 
regimen for the treatment of EC.

Patients and methods

Patients. Patients with EC were retrospectively collected at 
The First Affiliated Hospital of Nanjing Medical University 
(Jiangsu, China) between January 1st 2012 and May 31st 2016. 
The inclusion criteria were: i) Histologically‑confirmed SCC; 
ii) clinical stage II‑III, diagnosed according to the criteria of 
the International Union Against Cancer 2009, 7th edition; 
iii) no previously treated thoracic disease; iv) age 20‑80 years; 
v) Eastern Cooperative Oncology Group (ECOG) perfor-
mance status (PS) score of 0‑2; and vi) lesion length and depth 
of tumor invasion measured by ultrasound gastroscopy (EUS) 
prior to treatment. The exclusion criteria were: i)  Patient 
scheduled for surgery; ii) poor liver, kidney or bone marrow 
function, or diseases that may increase treatment‑associated 
organ dysfunction; iii)  severe cardiopulmonary diseases; 
iv) esophageal perforation or deep ulceration; v) considerable 
esophageal bleeding; and vi) contraindications to radiotherapy 
or chemotherapy. The Ethics Committee of the First Affiliated 
Hospital of Nanjing Medical University approved this study, 
and patients were enrolled with their informed consent.

Data collection. Baseline characteristics, including demo-
graphic data and ECOG PS scores were collected from patient 
medical records. Upper gastrointestinal barium radiography 
and endoscopy were used to confirm lesion length and 
upper/lower boundaries, and to exclude esophageal fistulas. 
Each patient underwent an enhanced 64‑multislice computed 
tomography (CT) scan of the cervix, chest and abdomen for 
tumor node metastasis (TNM) staging, and EUS to obtain an 
accurate T stage. Two titanium alloy clips placed at the upper 
and lower tumor boundaries during EUS helped to delineate 
the gross tumor volume (GTV) for radiotherapy.  

Grouping. Patients were divided into SNR (S‑1 plus NDP 
concurrent with radiotherapy), DNR (DOC plus NDP concur-
rent with radiotherapy) or NR (NDP alone concurrent with 
radiotherapy) groups.

Radiotherapy. Radiotherapy began within a week of completing 
the first chemotherapy cycle. Intensity‑modulated radiation 
therapy with a 6‑MV X‑ray was used to deliver a total dose 
of 60‑66 Gy (1.8‑2.0 Gy per fraction) to the primary tumor 
and 45‑50 Gy to the subclinical region. GTV was defined as 
the total volume of the primary tumor (GTVp) and involved 
lymph nodes (GTVnd). Positive lymph nodes were defined as: 

Shortest axis diameter ≥1 cm or ≥0.5 cm if beside the recurrent 
laryngeal nerve; or high standardized uptake values on posi-
tron emission tomography/CT images. Primary tumor CTV 
was defined as GTVp plus a 3 cm craniocaudal margin and 
a 1 cm lateral margin. CTV of the involved lymph nodes was 
defined as GTVnd plus 1 cm all directional margins. The elec-
tive lymph nodes included group 1, 2, 4, 5 and 7 thoracic and 
supraclavicular nodes for cervical, upper‑ and middle‑thoracic 
EC, and group 2, 4, 5 and 7 thoracic, left gastric and paracar-
dial nodes for lower‑thoracic EC. The planning target volume 
was defined as CTV plus a 5 mm margin in all directions. 
Based on the dose‑volume histogram, the organ dose limits 
were set as follows: i) Mean lung dose (MLD) ≤16 Gy, V20 
≤30%; ii) mean heart dose (MHD) ≤40 Gy; and iii) maximum 
spinal cord dose ≤45 Gy. If these constraints were not satisfied, 
the plan was altered to: MLD <20 Gy, lung V20 <40%, and 
MHD <45 Gy. 

Chemotherapy. Chemotherapy began concurrently with the 
first week of radiotherapy and was repeated 3 weeks later. 
The regimen was one of the following: i) 100 mg/m2 NDP 
intravenously on day 1 and 70 mg/m2 S‑1 orally twice daily 
for 2 weeks; ii) 50 mg/m2 NDP intravenously on day 1 and 
DOC intravenously on days 1 (2 mg/m2) and 8 (35 mg/m2); or 
iii) 60 mg/m2 NDP intravenously on days 1 and 2. Complete 
blood count and hepatic and renal functions were examined 
24  h following completion of intravenous chemotherapy 
and 1 week later. Myocardial zymogram examination and 
electrocardiography were used to detect treatment‑induced 
heart damage. The chemotherapy dose was reduced by 20% 
in the subsequent cycle if grade 4 hematological or grade ≥3 
non‑hematological toxicity occurred, and chemotherapy and 
radiotherapy were suspended until bone marrow/other organ 
functions normalized. Chemotherapy was terminated if the 
patient was unable to tolerate the toxicity or withdrew. Two 
additional cycles of chemotherapy with the same regimen as 
CCRT were performed following CCRT in patients who had 
residual tumors, N2 stage and good chemotherapy tolerance. 

Follow‑up and evaluation. Outpatient‑based follow‑ups 
(every 3 months for the first 12 months, then biannually) ran 
between the end of chemotherapy/radiotherapy and June 30th 
2017 or patient mortality. Tumor response, recurrence and 
metastasis were evaluated through systematic examinations, 
including physical examination, enhanced CT of the cervix, 
chest and abdomen, gastroscopy and upper gastroenterog-
raphy. In accordance with the Response Evaluation Criteria 
in Solid Tumors version 1.1 (24), the clinical response was 
classified as complete remission (CR), partial remission (PR), 
stable disease (SD) or progressive disease (PD). CR was 
defined in the majority of cases as pathological CR confirmed 
by gastroscopy. Local recurrence (LR) following CR was 
confirmed by endoscopy. Overall response rate (ORR) was 
defined as CR plus PR. Regional lymph node recurrence 
was diagnosed by imaging as: i) Nodes that reappear in the 
original position following CR; or ii) regional nodes that 
newly appear after prophylactic irradiation. Locoregional 
recurrence was defined as LR plus regional node recurrence. 
Overall survival (OS) was calculated from the first day of 
treatment to the date of mortality from any cause or end of 
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follow‑up. Progression‑free survival (PFS) was calculated 
from the first day of treatment to the date of mortality from 
any cause or disease progression. Acute hematological toxici-
ties were classified according to the National Cancer Institute 
Common Toxicity Criteria version 4.0. Acute and late toxici-
ties of the lung and esophagus were evaluated according to 
RTOG criteria. 

Statistical analysis. Data were analyzed using SPSS 17.0 
(SPSS, Inc., Chicago, IL, USA). Continuous variables are 
expressed as median + range and categorical variables as 
frequencies and percentages. Fisher's exact tests, χ2 tests, and 
Wilcoxon rank sum tests were used in comparisons of patient 
and tumor characteristics, toxicities and first failure patterns. 
Survival data were estimated using the Kaplan‑Meier method 
and log‑rank test. Two‑sided P<0.05 was considered to indi-
cate a statistically significant difference. 

Results

Baseline characteristics. A total of 70 patients (median age, 
66 years; range, 50‑81 years), including 56 males (80%) with 
thoracic ESCC were enrolled. Median tumor length was 5 cm 
(range, 2‑12 cm). The baseline characteristics are presented in 
Table I. 

All 70 patients completed their concurrent radiotherapy 
course with a total dose of ≥60 Gy for GTV; median dose was 
64 Gy (range, 60‑66 Gy). ENI was used in all patients (total 
dose, 45‑50 Gy). A total of 16 (22.9%) patients extended radio-
therapy for a short period due to an acute radiation reaction 
and no patients discontinued treatment. All patients received 
1‑2 cycles of concurrent chemotherapy with NDP/S‑1 (27/70, 
38.6%), NDP/DOC (30/70, 42.8%) or NDP alone (13/70, 
18.6%). Baseline characteristics were similar between the 
SNR, DNR and NR groups (Table I). Following CCRT, 31 
(44.3%) patients received additional cycles of adjuvant chemo-
therapy (21 received the same regimen as in CCRT).

Tumor response and survival. Median follow‑up was 32 
(range, 2‑48) months. Median OS was 25 [95% confidence 
interval (95% CI), 16.80‑33.20] months. Estimated 1‑, 2‑ and 
3‑year OS rates for all patients were 82.9, 53.9, and 31.4%, 
respectively. A total of 53 (75.7%) patients succumbed during 
follow‑up, including 29 (41.4%) from EC or its complications 
(e.g. esophageal fistula or bleeding) and 24 (34.3%) from 
non‑treatment‑associated diseases (e.g. bacterial pneumonia 
or cardiovascular diseases). 

Median OS in the SNR, DNR and NR groups was 25 
(95% CI, 13.13‑36.87), 20 (95% CI, 5.24‑34.76) and 25 (95% 
CI, 13.26‑36.74) months, respectively, with no significant 
difference between groups (Fig. 1). The 1‑, 2‑ and 3‑year OS 
rates were 70.0, 51.9 and 29.6% in group SNR, 70.0, 50.0 and 
33.3% in group DNR and 84.6, 53.8 and 23.1% in group NR, 
respectively. Furthermore, no significant differences were 
observed in OS rates between patients treated with docetaxel 
(DNR group) and without docetaxel (SNR plus NR group) 
(Fig. 2).

Median PFS was 18 months (range, 0‑48), and the 1‑, 2‑ 
and 3‑year PFS rates were 55.7, 40.0 and 25.7%, respectively. 
The 1‑, 2‑, and 3‑year PFS rates were 59.3, 40.7 and 22.2% in 

the SNR group, 53.3, 40.0 and 32.7% in the DNR group, and 
53.8, 38.5 and 23.1% in the NR group, respectively, with no 
significant difference between groups (Fig. 1). Additionally, 
PFS rates differed, although not significantly between the 
DNR group and the SNR plus NR group (Fig. 2).

Overall, 32 patients (45.7%) achieved CR while 25 patients 
(35.7%) achieved PR (Table II); the ORR was 81.4%. Median 
survival was 30 months (95% CI, 24.45‑35.55) in patients 
experiencing disease response and 6  months (95% CI, 
2.48‑9.52) in those with no response (P<0.001). The ORR 
was 77.7, 83.3 and 84.6% in the SNR, DNR and NR groups, 
respectively, with no significant difference between groups 
(Table II). 

Treatment failure. At the end of follow‑up, 43/59 patients 
(72.9%) experienced treatment failure; 11 patients (15.7%) 
were not assessed due to mortality or disease progression 
before the first therapeutic evaluation. The most common 
failure pattern was LR followed by regional node recurrence 
and locoregional failure (Table III). Four patients (6.8%) had 
distant metastasis alone and 12 (20.3%) had local and distant 
disease. Distant metastasis alone occurred in the organs of 12 
patients, distant nodes in four patients, and distant nodes and 
organs in two patients. Notably, the distant metastasis rate in 
the NR group (41.7%) was much higher compared with the 
SNR group (22.7%) and DNR group (24.0%). However, treat-
ment failure rates did not differ significantly between the SNR, 
DNR and NR groups (Table III). 

Acute toxicities. Overall, grade ≥3 hematological toxicities 
were observed in 35 (50.0%) patients (Table IV). There were 
three cases of grade 4 leukopenia in the DNR group, one in 
the SNR group and zero in the NR group; there were no cases 
of grade 4 anemia or thrombocytopenia. The overall grade 3 
and 4 hematological toxicity incidence rates were 66.7% in 
the DNR group and 37.5% in the SNR plus NR group, and 
this difference was significant (P=0.029). However, grade ≥3 
hematologic toxicity incidence rates did not differ significantly 
between the SNR and NR groups (P=0.730). 

The most common non‑hematological AEs were fatigue, 
chest pain and weight loss (Table IV). Fatigue and pain were 
most common in the DNR and SNR groups, while radiation 
esophagitis, pain and weight loss were most common in 
the NR group (Table IV). Drug‑induced hepatitis occurred 
mainly as mild elevations of glutamic‑pyruvic transaminase 
(GPT) or glutamic‑oxaloacetic transaminase (GOT); grade ≥2 
GPT/GOT elevation was not observed in any patients. The only 
treatment‑associated mortality occurred in the DNR group 
(radiation‑induced pneumonia). No significant differences 
were observed in overall grade 3 and 4 non‑hematological 
toxicity incidence rates between the DNR group and the SNR 
plus NR group (P=0.468).

Late toxicities. Grade 3 radiation‑associated late lung toxicities 
were observed in five patients (7.1%): Two in the SNR group, 
two in the DNR group and one in the NR group. One case of 
grade 3 esophageal structure was seen in the NR group. There 
was only one mortality caused by late radiation pneumonitis, 
at 5 months post‑radiotherapy initiation. No other grade ≥3 
late toxicities were observed.  
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Discussion

A notable finding from the present study was that three 
different NDP‑based CCRT regimens displayed similar effects 
on patient survival and tumor response when used to treat 
stage II‑III esophageal SCC (ESCC). Notably, the NDP/S‑1 
and single‑NDP regimens were associated with lower toxici-
ties compared with the NDP/DOC regimen, suggesting that it 
may be more appropriate in these patients.

The majority of patients who are newly diagnosed with 
EC in China have advanced disease, which is incurable by 
surgery. CCRT may improve clinical outcomes, including 
survival, disease response and local control in patients with 
inoperable EC. NDP, an alternative to DDP with lower renal 

and gastrointestinal toxicities, has demonstrated efficacy in 
numerous solid tumors, including esophageal, head/neck, 
ovarian and lung cancers. A study of nedaplatin/vindesine for 
relapsed or refractory non‑small‑cell lung cancer identified no 
complete drug cross‑resistance between DDP and NDP (25). 
NDP is considered to have relatively low toxicity (26). A recent 
meta‑analysis indicated that, in patients with metastatic/recur-
rent or advanced ESCC, NDP‑based regimens had comparable 
efficacy, less toxicity and improved tolerability compared with 
DDP‑based regimens (17). A phase I/II study of patients with 
EC established a recommended NDP dosage of 50 mg/m2 
repeated twice every 3 weeks, when administered with 5‑FU 
and concurrent radiotherapy (18). This regimen achieved an 
ORR of 85.5% and was generally well tolerated (18). 

Table I. Baseline characteristics of patients.

Characteristics	 Total (n=70)	 SNR (n=27)	 DNR (n=30)	 NR (n=13)	 P‑value

Age, years (%)					     0.203
  <70	 49 (70.0%)	 18 (66.7%)	 24 (80.0%)	 7 (53.8%)	 ‑
  ≥70	 21 (30.0%)	 9 (33.3%)	 6 (20.0%)	 6 (46.2%)	 ‑
Sex (%)					     0.880
  Male	 56 (80.0%)	 21 (77.8%)	 24 (80.0%)	 11 (84.6%)	 ‑
  Female	 14 (20.0%)	 6 (22.2%)	 6 (20.0%)	 2 (15.4%)	 ‑
ECOG PS score (%)					     0.112
  0	 21 (30.0%)	 10 (37.0%)	 9 (30.0%)	 2 (15.4%)	 ‑
  1	 35 (50.0%)	 14 (51.9%)	 16 (53.3%)	 5 (38.4%)	 ‑
  2	 14 (20.0%)	 3 (11.1%)	 5 (16.7%)	 6 (46.2%)	 ‑
Tumor location (%)					     0.091
  Upper thoracic	 21 (30.0%)	 5 (18.5%)	 13 (43.3%)	 3 (23.1%)	 ‑
  Middle thoracic	 34 (48.6%)	 13 (48.1%)	 12 (40.0%)	 9 (69.2%)	 ‑
  Lower thoracic	 15 (21.4%)	 9 (33.3%)	 5 (16.7%)	 1 (7.7%)	 ‑
  Tumor length, cm (range)	 5 (2‑12)	 5 (2‑9)	 6 (2‑12)	 5 (3‑8)	 0.727
Clinical stage (%)					     0.367
  II	 20 (28.6%)	 9 (33.3%)	 6 (20.0%)	 5 (38.5%)	 ‑
  III	 50 (71.4%)	 18 (66.7%)	 24 (80.0%)	 8 (61.5%)	 ‑
T stage (%)					     0.059a

  T1	 2 (2.9%)	 1 (3.7%)	 1 (3.3%)	 0	 ‑
  T2	 5 (7.1%)	 4 (14.8%)	 1 (3.3%)	 0	 ‑
  T3	 18 (25.7%)	 8 (29.6%)	 4 (13.3%)	 6 (46.2%)	 ‑
  T4	 45 (64.3%)	 14 (62.9%)	 24 (80%)	 7 (53.8%)	 ‑
N stage (%)					     0.167
  N0	 32 (45.7%)	 13 (48.1%)	 20 (66.7%)	 5 (38.5%)	 ‑
  N1‑3	 38 (54.3%)	 14 (51.9%)	 10 (33.3%)	 8 (61.5%)	 ‑
Radiation dose, Gy (%)					     0.113
  60	 30 (42.9%)	 8 (29.6%)	 17 (56.7%)	 5 (38.5%)	 ‑
  >60	 40 (57.1%)	 19 (70.4%)	 13 (43.3%)	 8 (61.5%)	 ‑
Chemotherapy cycle (%)					     0.239
  2	 39 (55.7%)	 12 (44.4%)	 20 (66.7%)	 7 (53.8%)	 ‑
  ≥3	 31 (44.3%)	 15 (55.6%)	 10 (33.3%)	 6 (46.2%)	 ‑ 

aT1‑3 vs. T4. DNR, docetaxel, nedaplatin and radiotherapy; ECOG PS, Eastern Cooperative Oncology Group performance status; NR, neda-
platin and radiotherapy; SNR, S‑1, nedaplatin and radiotherapy. 
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DDP plus 5‑FU is conventionally employed in CCRT for 
EC, yet oncologists avoid using this regimen in patients who 
are elderly or have poor renal or cardiac function. Numerous 
studies have reported promising outcomes for S‑1 in the treat-
ment of gastrointestinal tumors  (27‑30). Additionally, two 
studies observed good anti‑tumor effects and sensitization of 
radiotherapy in patients with EC when S‑1 was used in multi-
drug chemoradiotherapy (19,20). Regimens combining DOC 
with platinum‑based drugs are extensively used for numerous 
types of solid malignant tumors. A regimen combining DOC, 
NDP and 5‑FU was identified to be effective for EC (15,31,32). 
These previous studies suggested that NDP plus S‑1 or DOC 
may be a feasible regimen in CCRT for EC. In the present 

study, comparisons of OS, PFS and disease response rates 
between the SNR, DNR and NR groups revealed similar treat-
ment effects. 

The optimal radiation dose and volume remain contro-
versial, particularly when considering the elective lymph 
node region. Although one study revealed that reducing 
the dose to 50.4 Gy improved tolerance without decreasing 
survival  (6), another argued that high‑dose radiotherapy 
(≥60 Gy) with concurrent chemotherapy for stage II‑III EC 
improved locoregional control and PFS, without increasing 
toxicity (33). ENI appears effective at preventing regional 
nodal failure in patients with ESCC treated with CCRT (34) 
and reducing locoregional and distant failure rates (35,36). 

Figure 2. Survival outcomes of patients treated with and without docetaxel. Kaplan‑Meier curves displaying (A) overall survival rates and (B) progression‑free 
survival rates for patients in the docetaxel, nedaplatin and radiotherapy group (blue) and the S‑1, nedaplatin and radiotherapy, plus nedaplatin and radiotherapy 
group (green). Rhombus, censored value.

Figure 1. Survival outcomes of patients in the three treatment groups. Kaplan‑Meier curves displaying (A) overall survival rates and (B) progression‑free 
survival rates for patients in the S‑1, nedaplatin and radiotherapy group (blue), docetaxel, nedaplatin and radiotherapy group (green) and nedaplatin and 
radiotherapy group (red). Rhombus, censored value.
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Locoregional control may be key to improving treatment 
outcomes in patients with ESCC undergoing CCRT  (37). 
ENI remains commonly used in China. The present study 
was conducted using ENI, and obtained an overall local 
recurrence rate of 59.3%, a regional node recurrence rate of 
37.2% and a distant metastasis rate of 27.1%, with no differ-
ence in overall treatment failure between groups. Although 
the outcomes appeared to be slightly worse compared with 
those reported previously, the cohort contained an increased 
number of patients with stage T4 and N1 disease.  

A single‑drug arm was included to allow for comparison 
of outcomes with the multidrug groups and to investigate 
differences in treatment failures, particularly distant metas-
tasis. Concurrent chemotherapy was administered triweekly 
instead of weekly, in order to improve the control of distant 
metastasis. The distant metastasis rates were 22.7, 24 
and 41.7% in the SNR, DNR and NR groups, respectively. 
Distant metastasis occurred more frequently in the NR group 
compared with the other two groups. However, the present 
study may have been underpowered to detect real differences 
between the three treatment groups. Additional studies with 
larger cohorts are merited to study this further. Nonetheless, 
the SNR and DNR groups exhibited comparable control of 
distant metastasis.

Grade ≥3 hematological AEs occurred most frequently 
in the DNR group, with a high incidence rate of 66.7%, that 

indicated a significantly reduced safety of the treatment 
for patients in this group compared with those in the other 
two groups. There was no significant difference in grade ≥3 
hematological AEs between the SNR and NR groups. The 
principal radiation‑associated non‑hematological AEs were 
acute esophagitis and pneumonitis, which are intractable and 
lethal once they occur. It was reported that grade 3‑4 acute 
and sub‑acute esophagitis occurred in 25% of patients treated 
with ENI and 10% of patients treated with IFRT (38). Grade 
1‑2 esophageal and lung toxicities were quite common in the 
present study; however, grade ≥3 acute esophagitis and pneu-
monia occurred in only seven (10%) and six (8.6%) patients, 
respectively. Grade ≥3 fatigue, pain, nausea, vomiting and 
weight loss were more common in the DNR group compared 
with the other groups. The DNR group had the highest rates of 
grade ≥3 non‑hematological toxicities (66.7%). Additionally, 
20% of patients in the DNR group experienced grade 1‑2 
GPT/GOT elevation, although more severe liver injury was 
not observed. However, no patient dropped out during the 
treatment due to serious hematological toxicities. Overall, 
although the AEs in this study were of an acceptable level, 
NDP plus DOC had a higher incidence of toxicities compared 
with NDP plus S‑1 and NDP monotherapy when used in 
CCRT.

One limitation of this study is that it may have been 
underpowered to detect significant differences in outcomes 

Table III. Treatment failure.

Parameter	 Total (n=59) (%)	 SNR (n=22) (%)	 DNR (n=25) (%)	 NR (n=12) (%)	 P‑value

First failure after CR/PR/SD	 43 (72.9)	 16 (72.7)	 18 (72.0)	 9 (75.0)	 0.982
Local	 35 (59.3)	 13 (59.1)	 14 (56.0)	 8 (66.7)	 0.826
Regional	 22 (37.3)	   9 (40.9)	   8 (32.0)	 5 (41.7)	 0.771
Locoregional	 20 (33.9)	   7 (31.8)	   8 (32.0)	 5 (41.7)	 0.816
Distant	 16 (27.1)	   5 (22.7)	   6 (24.0)	 5 (41.7)	 0.444
Distant/local/regional	 12 (20.3)	   4 (18.2)	   4 (16.0)	 4 (33.3)	 0.448 

CR, complete remission; DNR, docetaxel, nedaplatin and radiotherapy; NR, nedaplatin and radiotherapy; PR, partial remission; SD, stable 
disease; SNR, S‑1, nedaplatin and radiotherapy.

Table II. Survival and clinical response

Parameter	 Total (n=70) (%)	 SNR (n=27) (%)	 DNR (n=30) (%)	 NR (n=13) (%)	 P‑value

Status at analysis (%)					     0.776
  Alive	 18 (25.7)	 6 (22.2)	 9 (30.0)	 3 (23.1)	 ‑
  Deceased	 52 (72.3)	 21 (77.8)	 21 (70.0)	 10 (76.9)	 ‑
Response (%)					     0.936
  CR	 32 (45.7)	 11 (40.7)	 15 (50.0)	 6 (46.2)	 ‑
  PR	 25 (35.7)	 10 (37.0)	 10 (33.3)	 5 (38.5)	 ‑
  SD	 4 (5.7)	 1 (3.7)	 2 (6.7)	 1 (7.7)	 ‑
  PD	 9 (12.9)	 5 (18.5)	 3 (10.0)	 1 (7.7)	 ‑ 

CR, complete remission; DNR, docetaxel, nedaplatin and radiotherapy; NR, nedaplatin and radiotherapy; PD, progressive disease; PR, partial 
remission; SD, stable disease; SNR, S‑1, nedaplatin and radiotherapy.
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due to the small sample size. Additionally, node‑positive cases 
require further study in order to compare between N1, N2 
and N3 disease, as prognosis is closely associated with nodal 
metastasis.

In conclusion, patients with stage II‑III thoracic ESCC 
displayed good clinical outcomes following CCRT. NDP/S‑1 
and NDP single‑agent regimens may be preferable to NDP 
plus DOC due to similar survival rates and disease responses, 
yet fewer hematological toxicities. The NDP/S‑1 regimen may 
have the advantage of decreasing distant metastasis compared 
with the NDP regimen. Further studies are required in order 
to investigate the use of NDP‑based CCRT regimens in the 
treatment of cervical EC.
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Table IV. Radio/chemotherapy‑associated toxicities of grade ≥3.

Parameter	 Total (n=70) (%)	 SNR (n=27) (%)	 DNR (n=30) (%)	 NR (n=13) (%)

Acute toxicity				  
  Hematological toxicities (grade ≥3)	 35 (50.0)	 11 (40.7)	 20 (66.7)	 4 (30.8)
    Leukopenia	 31 (44.3)	 8 (29.6)	 19 (63.3)	 4 (30.8)
    Anemia	 7 (10.0)	 2 (7.4)	 5 (16.7)	 0 (0.0)
    Thrombocytopenia	 10 (14.3)	 5 (18.5)	 5 (16.7)	 0 (0.0)
  Non‑hematological toxicities (grade ≥3)	 43 (61.4)	 17 (63.0)	 20 (66.7)	 6 (46.2)
    Fatigue 	 22 (31.4)	 7 (25.9)	 13 (43.3)	 2 (15.4)
    Pneumonia 	 6 (8.6)	 3 (16.7)	 1 (3.3)	 2 (15.4)
    Esophagitis	 7 (10.0)	 2 (11.1)	 2 (6.7)	 3 (23.1)
    Pain	 19 (27.1)	 7 (25.9)	 9 (30.0)	 3 (23.1)
    Nausea	 6 (8.6)	 2 (7.4)	 4 (13.3)	 0 (0.0)
    Vomiting	 8 (11.4)	 2 (7.4)	 6 (20.0)	 0 (0.0)
    Diarrhea	 7 (10.0)	 5 (18.5)	 2 (6.7)	 0 (0.0)
    GPT/GOT elevation	 0 (0.0)	 0 (0.0)	 0 (0.0)	 0 (0.0)
    Weight loss	 16 (22.9)	 5 (18.5)	 8 (26.7)	 3 (23.1)
Late toxicity	 6 (8.6)	 2 (7.4)	 2 (6.7)	 2 (1.5)
  Pneumonitis	 5 (7.1)	 2 (7.4)	 2 (6.7)	 1 (7.7)
  Heart disease	 0 (0.0)	 0 (0.0)	 0 (0.0)	 0 (0.0)
  Esophageal ulcer 	 0 (0.0)	 0 (0.0)	 0 (0.0)	 0 (0.0)
  Esophageal stricture	 1 (1.4)	 0 (0.0)	 0 (0.0)	 1 (7.7)
  Esophagitis	 0 (0.0)	 0 (0.0)	 0 (0.0)	 0 (0.0) 

DNR, docetaxel, nedaplatin and radiotherapy; GOT, glutamic‑oxaloacetic transaminase; GPT, glutamic‑pyruvic transaminase; NR, nedaplatin 
and radiotherapy; SNR, S‑1, nedaplatin and radiotherapy.
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