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Abstract

Background: Surgery is the gold standard treatment for local advanced disease, while definitive concurrent
chemoradiotherapy (DCRT) is recommended for those who are medically unable to tolerate major surgery
or medically fit patients who decline surgery. The primary aim of this trial is to compare the outcomes in
Chinese patients with oesophageal squamous cell cancer with locally advanced resectable disease who have
received either surgery or DCRT.

Methods/design: One hundred ninety-six patients with T1bN + M0 or T2-4aN0-2 M0 oesophageal squamous
cell cancer will be randomised to the DCRT group or the surgery group. In the DCRT group, patients will
be given intensity-modulated radiation therapy (IMRT) with 50 Gy/25 fractions and basic chemotherapy with
5-fluorouracil regimens. In the surgery group, patients will receive neoadjuvant chemoradiotherapy (NCRT) and
standard oesophagectomy. Five years of follow-up will be scheduled for patients. The primary endpoints are
2-year/5-year overall survival; the secondary endpoints are 2-year/5-year progression-free survival, treatment-
related adverse events and the patients’ quality of life. The main evaluation methods include
oesophagoscopy, endoscopic ultrasonography and biopsy, oesophageal barium meal, computed tomography,
positron emission tomography-computed tomography, blood tests and questionnaires.

Discussion: The preponderant oesophageal cancer pathology type is dramatically different in western Caucasian and
Asian oesophageal cancer patients: Caucasian patients present with 80% adenocarcinomas, and Asians patients present
with 95% squamous cell carcinomas. This phenomenon needs more in-depth studies to elucidate the differences in
these populations. Based on the results of this study, we will show whether DCRT will benefit patients more
than oesophagectomy. This study will contribute more evidence to the management of oesophageal squamous cell
cancer.

Trial registration: ClinicalTrials.gov, NCT02972372. Registered on 26 November 2016.
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Background
Oesophageal cancer (EC) is the eighth most common
cancer worldwide and the sixth leading cause of
cancer-related death [1]. In 2012, 456,000 EC cases oc-
curred, and 400,000 people died from EC worldwide. It’s
remarkable that almost half of them came from China,
with 223,000 EC cases and 197,000 death cases in 2012.
Both the highest incidence and highest mortality, 379/
100,000 and 150/100,000, respectively, were in Henan,
China (including Linzhou, Anyang and Huixian cities).
Additionally, EC is the fourth most deadly cancer among
men in China; it is responsible for 9.8% of all cancer
deaths annually [2].
Worldwide, approximately half of these patients

present with locally advanced disease [3]. Radical oeso-
phagectomy remains the most popular treatment for this
disease, but the long-term survival is still barely satisfac-
tory [4, 5]. The mortality in the perioperative period is
approximately 5% at renowned centres. The 5-year sur-
vival rate in patients with oesophageal carcinoma treated
by surgery alone is just 10–20% [6]. Numerous clinical
studies in past decades have used adjuvant or neoadju-
vant chemotherapy and radiotherapy as a tool to im-
prove the clinical outcome of surgery [7]. However, the
results from prospective randomised trials on neoadju-
vant radiotherapy or chemotherapy alone were not satis-
factory [8]. There was no survival benefit associated with
these approaches [9].
Concurrent chemoradiotherapy (CRT) as a neoadju-

vant therapy has preferable clinical efficacy and has be-
come the standard treatment for local advanced EC with
recognised guidelines [10–12]. Compared with chemo-
therapy or radiation alone, CRT has outstanding advan-
tages. Not only does it achieve a higher rate of complete
pathologic regression of oesophageal tumours, but it is
also associated with a significant survival benefit [12]. A
complete tumour response was frequently observed after
neoadjuvant CRT (NCRT), and this has prompted inves-
tigations on the role of definitive concurrent chemora-
diotherapy (DCRT) in locally advanced oesophageal
carcinoma. However, most of those studies came from
western, developed countries, and the majority of pa-
tients had adenocarcinomas. Different cell pathologies of
the tumours could influence the clinical outcome follow-
ing the same treatment strategy. In recent studies, neoad-
juvant or adjuvant chemotherapy was associated with
survival benefits in patients suffering from adenocarcin-
omas of the oesophagus. A prospective clinical study from
Hong Kong University investigated the efficacy of CRT
(three-dimensional conformal radiation therapy (3DCRT)
in combination with two cycles of 5-fluorouracil (5-FU)
and cisplatin) compared with surgery in oesophageal squa-
mous cell cancer. Though this trial had shown no signifi-
cant difference in the 2-year overall survival (OS) between

the two study arms, a superior 5-year OS was found in the
CRT arm, but with no statistical significance [13, 14].
In recent studies, both oxaliplatin and capecitabine

have been shown to be at least equivalent to cisplatin
and 5-FU in the treatment of advanced upper gastro-
intestinal (GI) cancer or EC. Also, they can be given as a
convenient 2-h infusion and an oral administration, and
they have a more favourable toxicity profile compared to
cisplatin and 5-FU [15, 16]. Based on these previous
findings, this randomised, open-label, multicentre clin-
ical trial aims to compare outcomes in Chinese patients
with locally advanced resectable oesophageal squamous
cell cancer (ESCC) who have received either NCRT plus
surgery or DCRT. The primary endpoints will be 2-year/
5-year OS, and the secondary endpoints will be 2-year/
5-year progression-free survival (PFS), treatment-related
adverse events (AEs) and the patients’ quality of life
(QoL). Additionally, in the subgroup analysis of CRT, we
will investigate the effect and AEs between the different
chemotherapy regimens: Xelox (capecitabine + oxalipla-
tin), PF (cisplatin + 5-FU) and single capecitabine. This
is the first head-to-head clinical trial to compare CRT
with radical operation in Chinese mainland people with
locally advanced ESCC.

Methods/design
Study design
A multicentre, open, prospective, randomised controlled
trial will be conducted that includes three regional hos-
pitals in Henan, which is the area with the highest inci-
dence of ESCC in the world, including the First
Affiliated Hospital of Henan University of Science and
Technology (HUST), Anyang Tumour Hospital of
HUST and Nanyang Centre Hospital. A total population
of 216 × 105 is served by these three hospitals. The trial
flow chart is shown in Fig. 1. The Standard Protocol
Items: Recommendations for Interventional Trials
(SPIRIT) checklist is provided in Additional file 1.

Ethical approval
This study protocol was approved by the Ethics Com-
mittees of the First Affiliated Hospital of HUST, Anyang
Tumour Hospital of HUST and Nanyang Centre Hos-
pital. The study is performed in accordance with the
Declaration of Helsinki, and written informed consent
will be collected from each study participant prior to
enrolment.

Study participants
Setting
The study will take place at the First Affiliated Hospital
of HUST, Anyang Tumour Hospital of HUST and
Nanyang Centre Hospital.
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Patients
A total of 196 ESCC patients with T1bN +M0 or
T2-4aN0-2M0 will be randomised to the CRT group or
the surgery group.

Inclusion criteria
The inclusion criteria are as follows:

1. Age 18–75 years
2. Mainland Chinese
3. Oesophageal squamous cell cancer confirmed by

histology
4. Tumour is resectable
5. Clinical stage cT1bN +M0 or cT2-4aN0-2M0
6. Performance status score 0–2.

Exclusion criteria
The exclusion criteria include the following:

1. Patient has distant metastasis to solid visceral organs
or local invasion into the trachea, descending aorta
or recurrent laryngeal nerve

2. Patient has a serious premorbid condition or a poor
physical status that compromises the thoracotomy

3. Compromised cardiac function or creatinine
clearance less than 50 ml/min

4. Maximal voluntary ventilation (MVV) of pulmonary
function test is less than 30%.

Withdrawal criteria
Patients will be withdrawn from the study if they with-
draw informed consent and decline to continue treat-
ment or follow-up.

Recruitment
Recruitment will be from cancer centres of the First Af-
filiated Hospital of HUST, Anyang Tumour Hospital of
HUST and Nanyang Centre Hospital, Henan province,
China. Research staff will regularly check the inpatient -
registry information system and identify any potentially
eligible patients. They will liaise with an oncologist to
ensure that the patient’s history and screening results
are clear for study commencement. Eligible participants
who present at the cancer centre when research staff are
present will complete informed consent documentation
after discussion with the oncologist, fill out baseline
measures and then be randomly allocated to the DCRT
group or the NCRT plus surgery group.

Randomisation
The randomisation codes will be generated by the study
statistician using computer-generated random numbers.
Participants will be randomly allocated to the DCRT or
the NCRT plus surgery group in 1:1 order. Then in each
group, participants will be secondarily randomly allo-
cated to subgroups with one of three different chemo-
therapy regimens in 1:1:1 order.

Fig. 1 Flow chart of the trial
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Pretreatment investigations
Patients will receive further staging workup, including
oesophagoscopy, endoscopic ultrasonography (EUS),
computed tomography (CT) of the thorax and abdomen
with contrast and ultrasonography of the cervical region
with fine-needle aspiration cytology for any suspicious
nodes. Positron emission tomography-computed tomog-
raphy (PET-CT) will be used when the disease stage is
difficult to confirm by general imaging examination, but
it is not compulsory.

Interventions
Standard oesophagectomy
Standard oesophagectomy surgery will be performed for
patients by specialists. The surgical approach to the mid
or lower thoracic oesophagus will be standardised to
two-stage oesophagectomy to achieve a 5-cm minimum
proximal margin. For tumours located over the proximal
mid thoracic oesophagus where a 5-cm proximal margin
cannot be achieved, a three-stage oesophagectomy will
be performed. We will perform a two-field lymphade-
nectomy in situations of either cervical or thoracic anas-
tomosis. All the oesophagectomies will be performed
through the thoracoscopy operation or an open ap-
proach. A radical surgical resection is defined as macro-
scopic clearance of the oesophageal tumour with no
residual disease left (R0). Patients in the standard oeso-
phagectomy group will receive postoperative adjuvant
chemotherapy if the resection is considered to be R1, i.e.
microscopic disease is left behind.

Chemoradiotherapy

Radiotherapy Intensity-modulated radiation therapy
(IMRT) will be performed for patients in the DCRT
group with 50 Gy/25 F and in the surgery group with 42
Gy/21 F for NCRT, at 2 Gy/day, five times/week, until
disease progression or unacceptable toxicity is found.
The dosage for the individual patients will be governed
by the dose constraints of the normal organs. The target
volume length includes 5 cm on each side of the imaged
visible tumour and malignant nodes. Radiotherapy will
be delivered in two consecutive phases. Phase I starts
with anterior-posterior opposing portals to 30 Gy, while
phase II will be given with three fields to another 20 Gy
(or 12 Gy in the surgery group for NCRT), which is sub-
ject to the limiting radiation dose of the heart, lung and
spinal cord.

Chemotherapy Patients will be randomised to one of
following three regimens:

1. Xelox: oxaliplatin 65 mg/m2, d1, 8, 22, 29, plus
capecitabine, 625 mg/m2, bid, d1–5; 6 weeks in total

2. Single capecitabine: capecitabine, 625 mg/m2, bid,
d1–5; q1w, 6 weeks in total

3. PF: cisplatin, 75 mg/m2, d1, 29, 5-FU, 750 mg/m2,
CIV 24 h, d1–4, d29–32.

Outcome measures
The primary outcome measures are 2-year/5-year overall
survival (OS). The secondary outcomes are 2-year/5-year
disease-free survival (DFS), treatment-related AEs and
QoL. The recurrence of the disease is defined as either
endoscopic recurrence confirmed with biopsy or distant
metastasis. The operative mortality is defined as an
in-hospital death within 30 days of the perioperative
period.

Follow-up
All patients will be followed in the hospital where they
received treatment at the 16th week after random alloca-
tion and then at 3-month intervals in the first 2 years
and at 6-month intervals for the next 3 years thereafter.
Local or systemic recurrences and any AEs will be re-
corded. For the DCRT group, patients can be treated
with salvage oesophagectomy if the disease does not
reach complete remission at the 16th week follow-up.
For the surgery group as well, patients can be treated
with radiation or chemotherapy if R0 is impossible to
reach or there is local recurrence at the 16th week of
follow-up.
QoL will be evaluated in all patients using the Quality of

Life Questionnaire-Core 30 (QLQ-C30 version 3.0, in
Chinese) and the supplemental Quality of Life-
Oesophageal Module 18 Questionnaire (QLQ-ES18, in
Chinese) for patients with EC, both of which were devel-
oped by the European Organisation for Research and
Treatment of Cancer (EORTC). For this evaluation, each
patient will be visited in person during hospitalisation 1
week before and 1 week after surgery and contacted by
telephone at 12 and 24 weeks postoperatively (Fig. 2) [17].

Data management
This trial will be conducted in accordance with Inter-
national Conference on Harmonisation (ICH) Guidelines
for Good Clinical Research Practice and relevant local
ethical regulations. Study data will be collected and
managed using a regulatory approved electronic data
capture system.
Data quality will be assured through range checks for

data values. Integrity of trial data will be monitored by
regularly scrutinising data for omissions and errors. In
order to protect confidentiality before, during and after
the trial, personal information about potential and en-
rolled participants will remain secure in a locked re-
search office at the First Affiliated Hospital of HUST.
Study data will be retained, securely password protected,
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for a minimum of 15 years from completion. Details of
data management procedures can be found in the
protocol.

Data analyses
The primary method of analysis will be provision of de-
scriptive statistics characterising key features, such as re-
cruitment rate (number of patients approached, number
consenting to participate and number eligible to be ran-
domised), as well as frequencies and proportions of
missing data and participant attrition, during both inter-
vention and follow-up periods every 3 months.

Sample size estimation and statistical analysis
Sample size calculation is based on the 5-year OS rates:
29.4% in patients treated with oesophagectomy and 50%
in the DCRT group [18]. We used the log-rank test to

compare the survival rate difference between the surgery
and DCRT group. We defined α as 0.05 and β as 0.2.
We supposed that the rate of loss to follow-up per year
is 2.5% and 12.5% in 5 years. A sample size of 96 patients
was determined to be required for each group.
The primary and secondary outcome measures will be

compared using Student’s t test for the normally distrib-
uted data and the Mann-Whitney U test for the nonpara-
metric data. For the data in proportions, a chi-squared
test or Fisher’s exact test (if one of the expected values is
less than 5) will be used. The provision of a 95% confi-
dence interval will be calculated with the relative risk for
cancer recurrence, morbidities and mortalities related to
each therapy. We will use the Kaplan-Meier curve to rep-
resent the probability of survival within 2 years and 5 years
after the initial diagnosis, and compare the two groups
using the log-rank test. A value of p < 0.05 is considered
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to be statistically significant. The statistical analysis will be
performed with the SPSS software (version 13.0; SPSS
Inc., Chicago, IL, USA).

Monitoring
Collecting, assessing, reporting and managing adverse
events
The most common side effects of CRT are myelosup-
pression, oral mucositis, hand-foot syndrome and per-
ipheral neuritis. More severe side effects are rare.
Information about solicited and spontaneously re-
ported AEs will be sought from all participants during
telephone reviews by the trial General Practitioner/
General Investigator (GP). If a participant reports an
AE, the trial GP will determine appropriate action,
which may include dose alteration or withdrawal. If
an AE is identified as more serious than grade 4, the
trial GP will forward this information immediately to
the Principal Investigator and Data Safety Monitoring
Board. All of the serious AEs (SAEs), suspected
adverse reactions and serious suspected unexpected
adverse reactions will be recorded immediately in the
source documents and on the AE case report form.
Each event will be followed until resolution or stabil-
isation or until it has been determined that the study
treatment is not causal. SAEs still ongoing at the end
of the study will be followed up to determine final
outcome. Any SAE that occurs after the study will be
recorded and reported immediately and considered to
be possibly related to the study treatment. Economic
compensation will be provided by the trial sponsor to
those who suffer harm from the trial participation.
For the data monitoring of the QoL outcome, firstly,

some measures will be taken to prevent and reduce
missing data by enhancing investigator training, commu-
nication, patient education and data monitoring.
Secondly, we will confirm the causes of missing data
case by case and record them in detail. Finally, suitable
missing data handling methods such as last observation
carried forward (LOCF) or multiple imputation (MI) will
be performed.

Dissemination
Authorship eligibility guidelines will follow International
Committee of Medical Journal Editors (ICMJE) guide-
lines. The final trial dataset will be available to the inves-
tigative team and on reasonable request.

Discussion
This is the first registered prospective head-to-head clin-
ical trial to compare the outcomes between radical oper-
ation and DCRT in patients with ESCC in the highest
incidence area worldwide. In the current international
guidelines for EC, DCRT is recommended as an effective

intervention approach only for patents with local ad-
vanced disease but who are not suitable for oesophagect-
omy. The reasons could be the patient’s willingness,
poor performance status, concomitant cardiopulmo-
nary disease and so on. Some studies reported that
patients received a survival benefit from DCRT. How-
ever, prospective clinical trials that compare DCRT
and NCRT plus surgery through a head-to-head
method are still limited. Also, the participants who
were reported in published studies were mainly west-
ern Caucasian patients with oesophageal adenocarcin-
oma. Sjoquist et al. reported that the EC patients
with adenocarcinoma pathology had a higher disease
regression rate than those with squamous cell cancer
after NCRT [18]. The long-term survival status of pa-
tients with ESCC after DCRT or NCRT plus surgery
treatment is unclear.
Researchers from Hong Kong University initiated an

excellent prospective clinical trial to compare the
long-term outcomes between DCRT and surgery for
ESCC patients. In this study, the overall 5-year sur-
vival favours CRT, but the difference did not reach
statistical significance (surgery 29.4% and CRT 50%,
p = 0.147) [13, 14]. The intervention of chemoradio-
therapy used in this study is cisplatin 60 mg/m2 with
hydration therapy given on days 1 and 22, whereas
5-FU is administered as a continuous infusion at 200
mg/m2/day from day 1 to day 42. Radiotherapy was
delivered as three-dimensional conformal radiation
therapy (3DCRT) with a total of 50–60 Gy given in
25–30 fractions over 5–6 weeks. It is inconvenient for
patients to be administered 5-FU continuously for 42
days, while IMRT has been reported as more effective
and tolerable than 3DCRT. Therefore, we designed
this study to investigate the role of DCRT compared
with NCRT followed by radical operation in patients
with locally advanced ESCC in the highest incidence
area worldwide using IMRT (50 Gy/25 F) and different
chemotherapy regimens (capecitabine, Xelox, PF, ran-
domised delivery). In the pilot trial, 86 patients fin-
ished 16 weeks of follow-up with at least these three
regimens in the DCRT group (capecitabine:Xelox:
PF = 24:37:25) [19, 20]. The incidences of grade 3–5
AE were 25%, 32.4% and 64% (p = 0.03) and the
pathological complete response (pCR) rates were 50%,
48.6% and 48% in the three subgroups, respectively
(p = 0.99). Additionally, objective response rates
(ORRs) of 87.5% (21/24), 83.8% (31/37) and 100%
(25/25), respectively (p = 0.133) were observed. No
differences were seen in the complete response (CR)
and ORR between the three subgroups. Therefore, it
is worth exploring the roles of both the DCRT and
single capecitabine in CRT in patients with advanced
ESCC using a larger sample size.
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Trial status
The trial began recruitment in April 2017. Participants
will be recruited until December 2020, if necessary.

Additional file

Additional file 1: SPIRIT 2013 checklist. (DOC 133 kb)

Abbreviations
3DCRT: Three-dimensional conformal radiation therapy; 5-FU: 5-Fluorouracil;
AE: Adverse event; CRT: Concurrent chemoradiotherapy; CT: Computed
tomography; DCRT: Definitive CRT; EC: Oesophageal cancer;
EORTC: European Organisation for Research and Treatment of Cancer;
ESCC: Oesophageal squamous cell carcinoma; EUS: Endoscopic
ultrasonography; F: Fraction; IMRT: Intensity-modulated radiation therapy;
NCRT: Neoadjuvant CRT; OS: Overall survival; PFS: Progression-free survival;
QLQ-C30: Quality of Life Questionnaire-Core 30; QLQ-ES18: Quality of Life-
Oesophageal Module 18 Questionnaire; QoL: Quality of life

Acknowledgements
We thank all patients and their families and the fund sources of the Natural
Science Foundation of China (NSFC), H1617, Young Science and Technology
Research Grant of Luoyang, 1503008A-4, and Young Research Grant of Henan
University of Science and Technology, 2014QN056. The funder has no role in
the study design, data collection, data analysis, data interpretation, or writing of
the report.

Funding
Natural Science Foundation of China (NSFC), H1617; Young Science and
Technology Research Grant of Luoyang, 1503008A-4; Young Research Grant
of Henan University of Science and Technology, 2014QN056.

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request, and in ClinicalTrials.gov,
NCT02972372.

Authors’ contributions
RJ was responsible for patient recruitment in all participating centres as well as
designing the trial and drafting the manuscript. SL carried out the pilot study
and sample size estimation. Both WY and RL participated in patient
recruitment. JY performed the statistical analysis. TS conceived the study and
participated in its design and coordination. DZ participated in patient
recruitment. WW also participated in patient recruitment. LW was
responsible for patient management in one local centre. FZ was responsible
for patient management in other local centres. SG carried out the trial design
and financial supervision. All authors read and approved the final manuscript.

Ethics approval and consent to participate
Ethics: This study has been approved by the Ethics Committee of the First
Affiliated Hospital of Henan University of Science and Technology. The
approval number is 2016110201.
Informed consent: Written informed consent will be collected from each
study participant prior to enrolment.

Consent for publication
The authors certify that they will obtain all the appropriate patient consent
forms. With the form the patients will give their consent for their images
and other clinical information to be reported in the journal. The patients
understand that their names and initials will not be published, and due
effort will be made to conceal their identity, but anonymity cannot be
guaranteed.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Author details
1The First Affiliated Hospital, and College of Clinical Medicine of Henan
University of Science and Technology, 24 Jinghua Road, Luoyang 471003,
China. 2Biotherapy Centre and Cancer Centre, The First Affiliated Hospital of
Zhengzhou University, China Cancer Hospital, Zhengzhou, China. 3Nanyang
Central Hospital, Nanyang, China. 4Anyang Tumour Hospital, The Affiliated
Hospital of Henan University of Science and Technology, Anyang, China.

Received: 28 December 2018 Accepted: 21 March 2019

References
1. Siegel RL, Miller KD, Jemal A. Cancer statistics. CA Cancer J Clin. 2017;67:7–30.
2. Liu S, Chen Q, Quan P, Zhang M, Zhang S, Guo L, Sun X, Wang C. Cancer

incidence and mortality in Henan province, 2012. Chin J Cancer Res. 2016;
28:275–85.

3. Liao Z, Cox JD, Komaki R. Radiochemotherapy of esophageal cancer. J
Thorac Oncol. 2007;2:553–68.

4. Whooley BP, Law S, Murthy SC, Alexandrou A, Wong J. Analysis of reduced
death and complication rates after esophageal resection. Ann Surg. 2001;
233:338–44.

5. Akiyama Y, Iwaya T, Endo F, Shioi Y, Chiba T, Takahara T, Otsuka K, Nitta H,
Koeda K, Mizuno M, Kimura Y, Sasaki A. Stability of cervical
esophagogastrostomy via hand-sewn anastomosis after esophagectomy for
esophageal cancer. Dis Esophagus. 2017;30:1–7.

6. Roullet MH, Wind P, Zinzindohoué F, Laccourreye O, Berger A, Chevallier JM,
Bonfils P, Brasnu D, Cugnenc PH. Esophagectomy for squamous cell
carcinoma of the esophagus isolated or associated with head and neck
cancer: long-term survival. Ann Chir. 2001;126:526–34.

7. Créhange G, Quivrin M, Vulquin N, Serre AA, Maingon P.
Radiochemotherapy for esophageal cancer: which nodes should be
irradiated? Cancer Radiother. 2014;18:577–82.

8. Gignoux M, Roussel A, Paillot B, Gillet M, Schlag P, Dalesio O, Buyse M, Duez
N. The value of preoperative radiotherapy in esophageal cancer: results of a
study by the EORTC. Recent Results Cancer Res. 1998;110:1–13.

9. Meyer HJ, Zachert HR, Stahl M, Wilke H. Preoperative chemo- and
radiotherapy in locally advanced esophageal cancer. Gan To Kagaku Ryoho.
2000;27(Suppl 2):385–91.

10. Kim DW, Blanke CD, Wu H, Shyr Y, Berlin J, Beauchamp RD, Chakravarthy B.
Phase II study of preoperative paclitaxel/cisplatin with radiotherapy in
locally advanced esophageal cancer. Int J Radiat Oncol Biol Phys. 2007;67:
397–404.

11. Nakamura K, Kato K, Igaki H, Ito Y, Mizusawa J, Ando N, Udagawa H,
Tsubosa Y, Daiko H, Hironaka S, Fukuda H, Kitagawa Y, Japan Esophageal
Oncology Group/Japan Clinical Oncology Group. Three-arm phase III trial
comparing cisplatin plus 5-FU (CF) versus docetaxel, cisplatin plus 5-FU
(DCF) versus radiotherapy with CF (CF-RT) as preoperative therapy for
locally advanced esophageal cancer (JCOG1109, NExT study). Jpn J Clin
Oncol. 2013;43:752–5.

12. Kushida T, Nohara S, Yoshino K, Fujiwara D, Ouchi K, Amano T, Isayama
F, Tomita N, Iwanuma Y, Sasai K, Tsurumaru M, Kajiyama Y. Utility of
weekly docetaxel combined with preoperative radiotherapy for locally
advanced esophageal cancer from pathological analysis. Dis Esophagus.
2014;27:368–73.

13. Chiu PW, Chan AC, Leung SF, Leong HT, Kwong KH, Li MK, Au-Yeung AC,
Chung SC, Ng EK. Multicenter prospective randomized trial comparing
standard esophagectomy with chemoradiotherapy for treatment of
squamous esophageal cancer: early results from the Chinese University
Research Group for Esophageal Cancer (CURE). J Gastrointest Surg. 2005;9:
794–802.

14. Teoh AY, Chiu PW, Yeung WK, Liu SY, Wong SK, Ng EK. Long-term survival
outcomes after definitive chemoradiation versus surgery in patients with
resectable squamous carcinoma of the esophagus: results from a
randomized controlled trial. Ann Oncol. 2013;24:165–71.

15. Messager M, Mirabel X, Tresch E, Paumier A, Vendrely V, Dahan L, Glehen O,
Vasseur F, Lacornerie T, Piessen G, El Hajbi F, Robb WB, Clisant S, Kramar A,
Mariette C, Adenis A. Preoperative chemoradiation with paclitaxel-

Jia et al. Trials          (2019) 20:206 Page 7 of 8

https://doi.org/10.1186/s13063-019-3316-5


carboplatin or with fluorouracil-oxaliplatin-folinic acid (FOLFOX) for
resectable esophageal and junctional cancer: the PROTECT-1402,
randomized phase 2 trial. BMC Cancer. 2016;16:318.

16. Conroy T, Galais MP, Raoul JL, Bouché O, Gourgou-Bourgade S, Douillard JY,
Etienne PL, Boige V, Martel-Lafay I, Michel P, Llacer-Moscardo C, François E,
Créhange G, Abdelghani MB, Juzyna B, Bedenne L, Adenis A, Fédération
Francophone de Cancérologie, Digestive and UNICANCER-GI Group.
Definitive chemoradiotherapy with FOLFOX versus fluorouracil and cisplatin
in patients with oesophageal cancer (PRODIGE5/ACCORD17): final results of
a randomised, phase 2/3 trial. Lancet Oncol. 2014;15:305–14.

17. Chan A-W, Tetzlaff JM, Altman DG, Laupacis A, Gøtzsche PC, Krleža-Jerić K,
Hróbjartsson A, Mann H, Dickersin K, Berlin JA, Doré CJ, Parulekar WR, WSM
S, Groves T, Schulz KF, Sox HC, Rockhold FW, Rennie D, Moher D. SPIRIT
2013 Statement: defining standard protocol items for clinical trials. Ann
Intern Med. 2013;158:200–7.

18. Sjoquist KM, et al. Survival after neoadjuvant chemotherapy or
chemoradiotherapy for resectable oesophageal carcinoma: an updated
meta-analysis. Lancet Oncol. 2011;12:681–92.

19. Jia R, Shan T, Zhou F, Zheng A, Wan L, Xu Z, Zheng G, Luo X, Zheng Y, Cui
Y, Zhang G, Zhou D, Sun J, Kong G, Yuan X, Yang R, Ren J, Wang W, Wang
X, Gao S. A randomized, open-label, multicenter trial of the concurrent
chemoradiotherapy of capecitabine with or without oxaliplatin versus
cisplatin with 5-FU for Chinese squamous esophageal cancer: an interim
report from CRTCOESC. JCO. 2017; http://ascopubs.org/doi/abs/10.1200/JCO.
2017.35.15_suppl.4063.

20. Jia R, Shan T, Zhou F, Zheng A, Wan L, Xu Z, Zheng G, Luo X, Zheng Y, Cui
Y, Zhang G, Zhou D, Sun J, Kong G, Yuan X, Yang R, Ren J, Wang W, Wang
X, Gao S. Concurrent chemoradiotherapy of capecitabine with or without
oxaliplatin versus cisplatin with fluorouracil for treatment of squamous
oesophageal cancer in Chinese patients (CRTCOESC): an interim report of a
randomised, open-label, multicentre trial. Lancet Oncol. 2017;18(Special
Issue):S4. https://doi.org/10.1016/S1470-2045(17)30760-X.

Jia et al. Trials          (2019) 20:206 Page 8 of 8

http://ascopubs.org/doi/abs/10.1200/JCO.2017.35.15_suppl.4063
http://ascopubs.org/doi/abs/10.1200/JCO.2017.35.15_suppl.4063
https://doi.org/10.1016/S1470-2045(17)30760-X

	Abstract
	Background
	Methods/design
	Discussion
	Trial registration

	Background
	Methods/design
	Study design
	Ethical approval
	Study participants
	Setting
	Patients
	Inclusion criteria
	Exclusion criteria
	Withdrawal criteria
	Recruitment
	Randomisation
	Pretreatment investigations

	Interventions
	Standard oesophagectomy
	Chemoradiotherapy
	Outcome measures
	Follow-up

	Data management
	Data analyses
	Sample size estimation and statistical analysis
	Monitoring
	Collecting, assessing, reporting and managing adverse events
	Dissemination


	Discussion
	Trial status

	Additional file
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

