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Background: Neoadjuvant chemotherapy (nCT) has been the recommended treatment for locally 
advanced esophageal squamous cell carcinoma (ESCC). The addition of programmed cell death protein 1 
(PD-1) inhibitor to nCT may improve oncologic outcome and survival. However, high-level evidence of 
neoadjuvant immunotherapy (nIT) combined with nCT in locally advanced resectable ESCC patients are 
still lacking. Hence, we describe this randomized controlled trial in order to assess the efficacy and safety of 
neoadjuvant nivolumab in combination with chemotherapy for locally advanced (stage II–III) ESCC patients.
Methods: This prospective, randomized, multicenter phase II trial aims to enroll 90 locally advanced (stage 
II–III) ESCC patients who will undergo nivolumab or placebo plus chemotherapy followed by surgery. 
Patients will be 2:1 randomized to nivolumab/chemo and placebo/chemo group by method of stratified 
randomization. In both arms, patients who have not achieved complete pathological complete response 
(pCR) will be administered with adjuvant nivolumab for up to 1 year. The primary endpoint is pCR rate 
and secondary endpoints include event-free survival (EFS), R0 resection rate, and adverse events (AEs). The 
safety will be evaluated by AEs, grading by Common Terminology Criteria for Adverse Events (CTCAE) 
5.0 classifications. The double-blind will be maintained between subjects and investigators until the final 
unblinding process.
Discussion: This protocol has been reviewed and approved by the Ethics Committee of Zhongshan 
Hospital (B2022-004R). This is the first prospective, multicenter, randomized controlled trial to compare the 
combination of immunotherapy and chemotherapy with standard chemotherapy in neoadjuvant treatment 
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Introduction

Esophageal cancer (EC) is the seventh most common cancer 
globally, causing more than half a million deaths each year. 
As a heterogenous disease with a dismal prognosis, EC 
poses a major health challenge worldwide. In East Asia, 
EC is one of the important disease burdens and esophageal 
squamous cell carcinoma (ESCC) accounts for over 90% 
of all cases. Notably, from both histological and molecular 
point of view, ESCC and esophageal adenocarcinoma 
(EAC) stand for two different entities (1), entailing tailored 
therapeutic approaches (2). Approximately 50% of EC 
will be locally advanced at diagnosis and thus amenable to 
potentially curative locoregional therapy. Esophagectomy 
remains the cornerstone therapy for EC, but surgery alone 
is far from enough due to the high recurrence or metastasis 
rates (3), and survival rates barely exceeded 1 year (4). 
Multidisciplinary collaboration is pivotal to effective 
combination and sequencing of treatment modalities 
tailored per patient.

Preoperative chemotherapy is an evidence-based 
approach for locally advanced potentially resectable 
EC (5). In the Medical Research Council OEO2 trial, 
overall survival (OS) benefit was gained after neoadjuvant 
chemotherapy (nCT) compared with surgery alone (6,7). 
Similarly, the effectiveness of nCT followed by surgery 
has also been demonstrated in several other trials (8-10). 
Our own phase III multicenter prospective CMISG1701 
trial showed that despite the better local control and tumor 
regression achieved by neoadjuvant chemoradiotherapy 
(nCRT) in locally advanced ESCC as compared with nCT, 
survival benefit was not significantly different between 
nCRT and nCT groups (11,12). In East Asia, where ESCC 
is more prevalent, nCT is widely used in stage II–III EC 
patients especially with multiple lymph nodes metastasis for 
inaccessibility of radiotherapy, and is thus considered as an 
alternative standard of care (13).

Through interruption of tumor immune escape and 
reactivation of anti-tumor T cell activity, inhibitors of 
programmed cell death protein 1 (PD-1) and its ligand 
(PD-L1) have been identified as one of the most efficient 
and broadly used immunotherapies for cancer (14-16).  
EC is a tumor with high mutation loads which has 
attracted considerable attention. In fact, rapid advances 
in immunotherapy for ESCC have been achieved since 
numerous recent clinical trials reported positive results. 
ESCC has emerged as one of the most promising targets for 
immune checkpoint inhibitor (ICI) treatment.

The ICIs in ESCC were historically evaluated in later 
lines of treatment of metastatic ESCC. According to the 
ATTRACTION-3 (17), KEYNOTE-181 (18), ESCORT (19)  
and RATIONALE 302 trials (20), anti-PD-1 ICIs have 
emerged as best option in the second-line treatment 
for patients with metastatic ESCC who have not been 
treated with immunotherapy. Of note, nivolumab received 
the approval from US, European Commission, Japan, 
and China, and considered as novel standard of care in 
the second-line treatment for metastatic ESCC after a 
fluoropyrimidine-based chemotherapy, regardless of PD-
L1 status. Moving forward, in the first-line treatment of 
metastatic ESCC, anti-PD-1 ICIs in combination with 
chemotherapy/anti-CTLA4 agent have also demonstrated 
exciting results. In several randomized phase III trials, 
including CheckMate 648 (21), KEYNOTE-590 (22), 
ESCORT-1 (23), ORIENT-15 (24), JUPITER-06 (25), 
the survival benefit of combination of anti-PD1 drugs and 
chemotherapy was confirmed as compared with standard 
chemotherapy. Based on these trials, anti-PD-1 ICIs have 
profoundly reshaped the landscape of metastatic ESCC 
therapy.

Furthermore, the introduction of immunotherapy in 
the non-metastatic disease setting may have theoretical 
advantages, especially in the neoadjuvant setting. For 
instance, neoadjuvant immunotherapy (nIT) may enhance 
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systemic antitumor immunity including regulatory T cells 
(T-reg) depletion and increase tumor-specific CD8+ T-cells 
as well as enhance immune surveillance after surgery (26,27). 
However, the role of immunotherapy in neoadjuvant 
setting has just begun to emerge. In a small single-arm 
phase II (PERFECT) trial, nIT (atezolizumab) combined 
with standard nCRT (CROSS regimen) indicated the 
manageable safety profile in resectable EAC (28). Also, in 
a small cohort of 20 patients with locally advanced ESCC 
(PALACE-1), preoperative pembrolizumab plus CROSS 
regimen was shown satisfactory short-term outcome with a 
pathological complete response (pCR) rate of 55.6% (in 18 
operated patients), but 5% (1/20) of patients died of massive 
esophageal hemorrhage during neoadjuvant treatment (29). 
Similarly, 12.5% mortality was reported in a Korean study 
using pembrolizumab plus chemoradiotherapy (30), which 
has raised our concern regarding the safety profile. On the 
other hand, several pilot clinical trials have demonstrated 
advantages of neoadjuvant therapy with anti-PD-1 ICI in 
combination with chemotherapy, including favorable safety 
profile and efficacy (31-35). However, various ICIs and 
combination with chemotherapy caused drastically different 
short-term outcomes (pathological complete regression, 
pCR, ranging from 18.8–39.2%) and adverse events (AEs) 
rate (grade 3 or more AEs rate, ranging from 10.7–56.7%), 
optimal combination of anti-PD-1 ICIs and chemotherapy 
is yet to be identified. In addition, current studies only 
provided with short-term outcomes, while survival benefit 
of anti-PD-1 ICIs is unknown. There is an urgent need 
to obtain evidence on whether this combination of anti-
PD-1 ICI with chemotherapy could exert survival or tumor 
response in locally advanced resectable ESCC (stage II–III) 
patients.

On the other hand, CheckMate 577 has convincingly 
shown a doubling in the median disease-free survival 
(DFS) in nivolumab group as compared with placebo, 
thereby establishing the critical role of ICI treatment in 
the adjuvant settings, for patients who have received nCRT 
and R0 resection but did not achieve pCR in the resected 
specimen (36). Nevertheless, the question remains that 
whether adjuvant immunotherapy offers additional benefit 
in patients who have received nIT/nCT. Early evaluation 
and diagnosis of tumor recurrence and micrometastases, as 
well as the life quality of patients, are also worth exploring 
to achieve a better survival benefit.

Hence, we launched a two-arm multicenter, randomized, 
controlled phase II trial (NATION-2203 trial) to assess the 
superiority of neoadjuvant nivolumab in combination with 

chemotherapy [immunotherapy plus nCT (IO-nCT)] over 
nCT in tumor response (pCR) for locally advanced (stage 
II–III) ESCC patients. Moreover, we also intend to evaluate 
whether adjuvant administration of nivolumab could impose 
survival benefit in non-pCR patients after IO-nCT/nCT, 
as compared with no adjuvant treatment in pCR patients, 
which will answer the questions that CheckMate 577 did 
not cover. We present the following article in accordance 
with the SPIRIT reporting checklist (available at https://jtd.
amegroups.com/article/view/10.21037/jtd-22-1789/rc).

Methods

Study design

NATION-2203 trial is a randomized, multicenter, 
prospective, double-blind, phase II study of neoadjuvant 
nivolumab or placebo plus chemotherapy followed by 
surgery in subjects with resectable ESCC and adjuvant 
nivolumab treatment for non-pCR patients. The study 
will be conducted in 6 hospitals in China, recruiting 90 
patients. The trial will be conducted in accordance with 
the Declaration of Helsinki (as revised in 2013). This 
study protocol has been reviewed and approved by the 
Institution Review Committee (B2022-004R). In each 
institution, approval by the institutional review board will 
be obtained before patient accrual. All patients will provide 
written informed consent before enrollment. The study 
has been registered in ClinicalTrials.gov with number 
NCT05213312. The protocol is designated NATION-2203 
(version 1.1; dated January 10, 2022).

The objective of this study is to compare the safety 
and efficacy of neoadjuvant nivolumab and placebo 
plus chemotherapy followed by surgery in subjects with 
resectable ESCC and adjuvant nivolumab treatment in 
non-pCR patients. Recruitment started in March 2022 and 
is estimated to continue until December 2022. Patients 
are randomly allocated in a ratio of 2:1 to receive either 
nivolumab or placebo plus nCT followed by minimally 
invasive esophagectomy (MIE) (Figure 1). Randomization 
will be performed using a central dynamic system with the 
following stratification factors including clinical stage, age 
and tumor location are considered.

This study is a superiority trial, and we hypothesize that 
nivolumab/chemo is superior to placebo/chemo in locally 
advanced ESCC (cII–III). pCR rate in all per-protocol 
patients is deemed as the primary endpoint. pCR is defined 
as complete response of both primary tumor and lymph 

https://jtd.amegroups.com/article/view/10.21037/jtd-22-1789/rc
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Figure 1 Flow chart of the NATION-2203 trial. CT, computed tomography; PET, positron emission tomography; nIT, neoadjuvant 
immunotherapy; nCT, neoadjuvant chemotherapy; ivgtt, intravenously guttae; q3w, every 3 weeks; MIE, minimally invasive esophagectomy; 
pCR, pathological complete response; q2w, every 2 weeks; q4w, every 4 weeks.

Target population

Baseline evaluation

 Non-pCR group

Follow up

Until:
• Disease recurrence
• Unacceptable toxicity

Adjuvant nIT treatment
• Nivolumab, 240 mg, ivgtt, d1, q2w, 

16 weeks
• Followed by nivolumab, 480 mg, 

ivgtt, d1, q4w

pCR group

Randomized
Arm A: Arm B =2:1 

MIE
(4–6 weeks after neoadjuvant treatment)

Enrollment: patients with resectable esophageal 
squamous cell carcinoma (stage II–III)

Screening period:
• Case collection
• Physical examination
• Laboratory examination
• Endoscope biopsy
• CT or PET/CT scan

Arm A (nIT + nCT group)
• Nivolumab, 360 mg, ivgtt, d1, q3w
• Cisplatin 80 mg/m2 and paclitaxel 175 mg/

m2, ivgtt, d2, q3w
• Or (cisplatin, 80 mg/m2, ivgtt, d1, q3w and 

5-fluorouracil 800 mg/m2, ivgtt, d1–5, q3w)

Arm B (placebo + nCT group)
• Placebo plus cisplatin 80 mg/m2 and 

paclitaxel 175 mg/m2, ivgtt, d2, q3w
• Or (cisplatin, 80 mg/m2, ivgtt, d1, q3w and 

5-fluorouracil 800 mg/m2, ivgtt, d1–5, q3w)

Exclusion:
• Not meeting the inclusion criteria
• Refuse to participate
• Other reasons
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nodes in the resected specimen. The secondary endpoints 
are R0 resection rate, event-free survival (EFS), OS, 
AEs. Exploratory endpoints include quality of life (QOL) 
and biomarkers investigation. EFS is defined as the time 
duration from randomization to progression or death from 
any cause, and it is censored till the latest day when the 
patient is alive without progression. Disease progression 
except for distant metastasis during neoadjuvant therapy is 
not regarded as an event if R0 resection is achieved (37).

Study population

Eligibility criteria
Patients with locally advanced (stage II–III) ESCC who 
have been histologically-confirmed, reviewed by two 
experienced thoracic surgeons and considered surgically 
resectable.

Inclusion criteria
(I) The patient volunteers to participate in the study, 

signs a consent form, has good compliance, and 
obeys the follow-up, and is willing and able to follow 
the protocol during the study;

(II) Male or female, aged ≥18 and ≤75 years;
(III) The Eastern Cooperative Oncology Group (ECOG) 

performance status (PS) score is 0–1;
(IV) Histologically-confirmed squamous cell carcinoma 

of the esophagus. Tumors of the esophagus are 
located in the thoracic cavity;

(V) Pre-treatment staging as stage II–III [cT2N0–
1M0, cT3N0–1M0, cT1–3N2M0, American 
Joint Committee on Cancer (AJCC)/Union for 
International Cancer Control (UICC) 8th edition];

(VI) Expected lifetime >1 year;
(VII) Adequate cardiac function. All patients should 

perform electrocardiogram (ECG), and those with a 
cardiac history or ECG abnormality should perform 
echocardiography with the left ventricular ejection 
fraction >50%;

(VIII) Adequate respiratory function with forced expiratory 
volume in 1 second (FEV1) ≥1.2 L, FEV1% ≥50% 
and lung diffusing capacity for carbon monoxide 
(DLCO) ≥50% shown in pulmonary function tests;

(IX) Adequate bone marrow function (white blood cells 
>4×109/L, neutrophil >2.0×109/L, hemoglobin >90 g/L,  
platelets >100×109/L). Aspartate aminotransferase 
(AST), alanine aminotransferase (ALT) ≤3× upper 
level of normal (ULN) (if liver metastases exist, AST 

and ALT allow ≤5× ULN);
(X) Adequate liver function (total bilirubin <1.5× ULN, 

AST and ALT <1.5× ULN);
(XI) Adequate renal function [glomerular filtration 

rate (GFR) >60 mL/min; serum creatinine (SCr)  
≤120 μmol/L];

(XII) Agree to provide hematology and histology samples.

Exclusion criteria
Patients who meet any of the following conditions will be 
excluded:
 Patients have previously received an anti-PD-1, 

PD-L1 or any other antibody or drug specifically 
targeting T-cell co-stimulation or checkpoint 
pathways.

Related to cancer:
(I) Patients with non-squamous cell carcinoma 

histology;
(II) Patients with advanced inoperable or metastatic 

EC (M1);
(III) Patients without qualified Pre-treatment stage;
(IV) Patients with another previous or current 

malignant disease.
Others:
(I) Any patient with a significant medical condition 

which is thought unlikely to tolerate the therapies. 
Such as cardiac disease (e.g.,  symptomatic 
coronary artery disease or myocardial infarction 
within last 12 months), clinically-significant lung 
disease, clinically-significant bone marrow, liver, 
renal function disorder;

(II) Patients who have autoimmune diseases;
(III) Pregnant or lactating women and fertile women 

who will not be using contraception during the 
trial;

(IV) Allergy to any drugs;
(V) Patients who have received or are receiving other 

chemotherapy, radiotherapy or targeted therapy;
(VI) Patients who recently or currently taking 

hormones or immunosuppressive agents;
(VII) Human immunodeficiency virus (HIV), hepatitis 

B virus (HBV) or hepatitis C virus (HCV) active 
infection or known HIV seropositivity; including 
HBV or HCV surface antigen positive (RNA).

Randomization and blinding

Patients will be randomly assigned in a 2:1 allocation 
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ratio to receive nivolumab combined with chemotherapy 
followed by MIE (arm A, nIT + nCT group) or placebo 
+ nCT followed by MIE (arm B, nCT group) and were 
stratified according to coordinating centers. Randomization 
will be assigned by the central dynamic, computer-
generated random system. The stratification factors include 
age, tumor location and clinical staging. The research 
center will generate assignments in the random system 
online after enrollment.

The study will use an internally blinded double-blind 
approach. Nivolumab and normal saline were in the same 
package, and the corresponding labels were prepared and 
affixed on site to maintain blindness. Subjects, investigators 
and sponsor staff who participated in subject treatment or 
clinical evaluation were unaware of the assignments. Only 
the open-label pharmacist/nurse will obtain each subject’s 
study identification number and study drug assignment 
from the central randomization system and prepare the 
drugs.

Interventions

nIT
A fixed dose of 360 mg nivolumab will be administered 
intravenously on day 1, followed by cisplatin (80 mg/m2) 
and paclitaxel (175 mg/m2) on day 2, or cisplatin (80 mg/m2) 
on day 2 and 5-fluorouracil (800 mg/m2) on days 2–6, every 
3 weeks (2 cycles). All given intravenously.

Dosage adjustment is not permitted for nivolumab, 
but are allowed for chemotherapy in case of severe febrile 
neutropenia or neutropenia, thrombocytopenia and anemia. 
Treatment will be interrupted or postponed in case of any 
serious AE (SAE), and could be resumed until the protocol-
defined criteria for treatment resumption is met.

MIE
Four to 6 weeks after the second cycle of neoadjuvant 
therapy, MIE will be performed. The surgery contains 
esophagectomy plus two/three-field lymphadenectomy. The 
procedure in details is referred in previous article (38,39).

Adjuvant immunotherapy
For non-pCR patients, a postoperative immunotherapy 
would be applied. The treatment will begin 4–6 weeks 
after operation. Nivolumab 240 mg will be administered 
intravenously every 2 weeks for 16 weeks, followed by 480 mg  
intravenous infusion every 4 weeks till disease progress, 
unacceptable toxicity or 1 year after operation.

Research process

Screening period
(I) Tumor evaluation, including computed tomography 

(CT)/magnetic resonance imaging (MRI), positron 
emission tomography (PET)/CT, endoscopy and 
pathological evaluation should be performed within 
14 days before enrollment;

(II) The following assessments should be performed 
within 14 days before enrollment: demographic 
data, concomitant diseases/treatment, full physical 
examination [including vital signs, Karnofsky 
performance score (KPS), height, weight, and physical 
examination of the nervous system], laboratory tests 
(blood routine/biochemical, fecal routine + occult 
blood, urine routine, coagulation function, tumor 
markers, thyroid function, hepatitis B and C markers, 
myocardial enzyme spectrum, T cell spot test 
(T-SPOT), HIV antibodies], ECG, echocardiography, 
and pregnancy tests (for all women with menopause 
less than 12 months);

(III) Pulmonary function tests will be performed on 
patients suspected or known to have severe respiratory 
disease or have significant respiratory symptoms 
unrelated to underlying cancer, including but not 
limited to spirometry tests and assessment of lung 
dispersion during the screening period to help 
determine if it is appropriate to participate in this 
study;

(IV) After the completion of all screening items, the 
researcher must review the results/data, and the 
subjects can only be enrolled after passing the review.

Treatment period
(I) The baseline assessment is performed within 7 days 

after signing the informed consent, and treatment 
must be performed within 7 days after enrollment;

(II) Make the following assessments within 1 week before 
treatment: vital signs (temperature, blood pressure, 
heart rate), physical examination (including PS score, 
height, weight, physical examination of each system), 
blood routine/biochemical examination (including 
creatinine clearance calculation), coagulation function, 
fecal routine and occult blood, urine routine and 
pregnancy test, tumor markers, thyroid function, 
hepatitis B and C markers, myocardial enzyme 
spectrum, T-SPOT, HIV antibodies, ECG, cardiac 
ultrasound, lung function;
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(III) After completing all screening activities and baseline 
assessments, eligible patients identified by the 
researcher will be treated with medications, and 
treatment options will not be allowed to change 
during the study. After the investigator’s first 
evaluation of disease progression based on Response 
Evaluation Criteria in Solid Tumors (RECIST) 1.1, 
treatment can be continued if there is evidence of 
“pseudo progression” and the consent of the sponsor 
and the patient’s signing of the consent form again;

(IV) Safety will be assessed throughout the study by 
monitoring AE/SAE [toxicity grades are assigned 
according to the National Cancer Institute’s Common 
Terminology Criteria for Adverse Events (NCI-
CTCAE) version 5.0 (40)] and laboratory results. Vital 
signs, physical examination, changes in ECOG PS 
score, ECG results, and other tests will also be used 
for safety assessment.

Follow-up period after study treatment
Follow-up will be first performed 1 month after surgery. 
From then on, follow-up visits will be every 3 months in 
the first 2 years. The detailed examination items include 
standard laboratory tests (blood routine, tumor biomarker), 
a CT scan of thorax, an ultrasound of the neck and 
abdomen and QOL questionnaires [3-level version of the 
EQ-5D (EQ-5D-3L) and Functional Assessment of Cancer 
Therapy-Esophageal (FACT-E)] at the out-patients site of 
the institutions.

If the patient has signs of recurrence (such as related 
clinical manifestations), additional tumor evaluations are 
performed during the treatment; possible reoperations and/
or further cancer treatments are also documented. During 
the follow-up period without tumor recurrence, other 
cytotoxic agents are not allowed. Patient recurrence and 
survival will be followed up to the patient’s death, the last 
date on which the patient is known to survive, or 1 year 
after the primary effectiveness analysis.

Sample size

The planned sample size is approximately 81 subjects. 
The calculations are based on the previous observational 
results of neoadjuvant therapy in our center (Department 
of Thoracic Surgery, Zhongshan Hospital Affiliated to 
Fudan University). In the past 2 years, about 85% of 
patients succeeded to undergo surgery and complete the 
entire treatment plan. As calculated based on an asymptotic 

method, 81 patients will be randomized at 2:1 ratio to 
either nivolumab/chemo or chemo group respectively, with 
80% power to detect a 21% difference in the proportion of 
patients achieving a pCR at a one-sided α of 0.05, assuming 
a pCR rate of 25% in the nivolumab/chemo group and 
4% in the chemo group based on our previous study. 
Considering a 10% drop rate, 90 patients will be enrolled.

A total of 10–20 more subjects may be added to each 
group after the evaluation of feasibility and safety as the 
justification.

Outcome definitions

Primary endpoints
 pCR rate: pCR rate is defined as the proportion of 

the subjects in the analysis population who have 
a complete response in postoperative pathology. 
It is assessed in the resected specimen following 
neoadjuvant therapy using standardized work up of 
the resection specimen in the pathology department 
and standardized histological criteria for tumor 
regression grading. The tumor regression grade 
(TRG) is categorized as follow: grade 1, no evidence 
of vital residual tumor cells (pCR); grade 2, less than 
10% vital residual tumor cells; grade 3, 10 to 50%; 
grade 4, more than 50%.

Secondary endpoints
 R0 resection rate: no vital tumor is presented at the 

proximal, distal, or circumferential resection margin, 
then it is considered R0 resection. If a vital tumor is 
shown at 1 mm or less from the proximal, distal, or 
circumferential resection margin, it is then considered 
to be microscopically positive (R1);

 EFS: EFS refers to the time from enrollment to the 
occurrence of any event, including death, disease 
progression, change of chemotherapy regimen, change 
to chemotherapy, addition of other treatments, fatal 
or intolerable side effects and other events;

 OS: OS in the intent-to-treat population, which 
ends with the date of death of any causes since the 
date of randomization assessed up to 36 months. For 
patients alive at study closure, the survival time will be 
censored at time of last known survival status;

 Incidence of treatment-emergent AEs: all clinical AEs 
encountered during the clinical study will be recorded 
on the case report form (CRF)’s adverse reactions 
page. The severity of adverse reactions (except for 
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surgery-related ones) will be graded according to 
the National Nomenclature Standard for Adverse 
Reactions (NCI-CTC AE v5.0) and recorded in CRF 
in detail.

Exploratory endpoints
 To explore potential biomarkers associated with 

clinical efficacy (EFS and OS) and/or incidence of AEs 
of nivolumab by analyzing biomarker measures within 
the tumor microenvironment and periphery (blood, 
plasma, serum and PBMCs) in comparison to clinical 
outcomes;

 To assess the subjects’ overall health status using the 
EQ-5D-3L index and visual analog scale;

 To assess the subjects’ cancer-related QOL using the 
FACT-E questionnaire and selected components, 
including the Esophageal Cancer Subscale (ECS) and 
7-item version of the FACT-General (FACT-G7).

Data monitoring
The Data and Safety Monitoring Committee is consisted 
of five physicians independent from the sponsor and 
declare no competing interests. Active monitoring will be 
conducted every 2 months to ensure the safety of patients 
and integrity of data. Interim analysis is scheduled after 
half of the planned patients have been recruited. Data will 
be analyzed based on intention-to-treat (ITT) principle 
including all patients subjected to randomization, and per-
protocol principle including all protocol-abiding patients. 
If the superiority (both oncologic and safety outcomes) of 
chemotherapy vs. nivolumab/chemotherapy is confirmed 
with an adjusted α level, the study will be stopped.

Quality control
To ensure quality of study, the trial launching conference 
will be hold for investigators before the first enrollment. 
Trainings of study protocol, CRF filling and AE/SAE 
reporting will be conducted. All the centers must comply 
with the standard operating procedures (SOPs) for the 
management of study drugs.

Statistical analysis

All statistical analysis will be calculated using SPSS (version 
24.0, Chicago, IL, USA) statistical analysis software 
programming. All statistical tests are two-sided. P values 
less than 0.05 will be considered statistically significant. 
The confidence interval (CI) is 95%. Statistical analysis 

for primary endpoint: pCR rates will be calculated as the 
proportions of the subjects in the analysis population who 
have a complete response in postoperative pathology.

Statistical analysis for baseline variables and secondary 
endpoints: the 3-year OS rates in the two treatment 
arms will be calculated by the Kaplan-Meier method and 
compared by the log-rank test. The Cox proportional 
hazard model will be used to evaluate the survival-
independent factors. Continuous variables were examined 
by independent sample t-test or Wilcoxon rank-sum test, 
and categorical variables were compared by Pearson chi-
square test, Fisher’s exact test or CMH chi-square test as 
appropriate.

Analysis sets are consist of full analysis set (FAS) and 
per-protocol set (PPS). Based on ITT principle, the FAS is 
the primary analysis set for the trial efficacy analysis and is 
depend on the groups assigned by randomization. PPS is a 
subset of FAS, which is in accordance with the protocol.

Anticipated results

We expected that the pCR rate, R0 resection rate, EFS 
and OS of the study group (nivolumab/chemo) will be 
significantly better than those of control group, but there 
will be no difference for AEs, subjects’ overall health status 
(EQ-5D-3L index) or cancer-related QOL (FACT-E 
questionnaire).

Discussion

nCT has been practiced for decades in the treatment of 
EC. Since the OEO2 trial (6,7) as well as JCOG9907 trial 
successfully demonstrated the survival benefit of nCT 
in ESCC, it has been considered as standard of care in 
locally advanced ESCC, especially in Japan (9). A clear 
advantage to nCRT over nCT has not been established (5). 
Clinical trials from West countries mostly in EAC patients 
(41-43), as well as our own recent CMISG1701 trial in 
ESCC patients (11), have not detected significant survival 
difference between nCRT and nCT groups. The superiority 
of nCRT and nCT remains inconclusive so far. As matter 
of fact, doublet chemotherapy based on fluoropyrimidine 
and platin or according to the CROSS regimen remains the 
primary therapeutic option for ESCC (9,44).

However, although JCOG9907 demonstrated an OS 
benefit after nCT compared with adjuvant chemotherapy, 
there were no differences in progression-free survival, 
indicating limited improvement in the QOL. Additionally, 
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patients at stage III received less benefit compared with 
stage II (9). A more effective therapy regimen is therefore 
demanded.

In recent years, ICIs have been implemented as a novel 
modality in tumor therapies. Nivolumab is a genetically 
engineered human immunoglobulin G4 (IgG4) monoclonal 
antibody specific against PD-1 (45), which possesses a high 
affinity for PD-1 and blocks binding of both PD-L1 and 
PD-L2 to PD-1 (45). Nivolumab also stimulates secretion 
of cytokines in vitro and the proliferation of tumor antigen-
specific T cells (46,47). So far, nivolumab has been approved 
for various types of tumor therapy, including melanoma, 
advanced squamous and non-squamous non-small cell lung 
cancer, urothelial carcinoma, Hodgkin’s lymphoma, renal 
cell carcinoma, squamous cell carcinoma of the head and 
neck, microsatellite instability-high or mismatch repair-
deficient metastatic colorectal cancer, hepatocellular 
carcinoma and EC (48-57).

First being implemented in unresectable advanced 
EC, anti-PD-1 monotherapy has demonstrated safety 
and efficacy in previously treated ESCC as well as 
gastroesophageal adenocarcinoma (GEA) patients (58). 
The ATTRACTION-3 (17) trial heralded the new era of 
immunotherapy for advanced ESCC patients, which was the 
first randomized phase 3 study to show a significant increase 
in OS [10.9 vs. 8.4 months, 95% CI: 9.2–13.3 vs. 7.2–9.9, 
hazard ratio (HR): 0.77, P=0.019] with nivolumab vs. 
chemotherapy in the second-line treatment of unresectable 
advanced or recurrent ESCC. 18% of patients in nivolumab 
group is associated with grade 3 or 4 treatment-related AEs 
(TRAEs), compared with 63% in the chemotherapy group. 
Based on the ATTRACTION-3 trial results, nivolumab 
monotherapy has become the standard second-line 
chemotherapy for metastatic or recurrent ESCC patients 
regardless of PD-L1 expression (17).

In the first-line chemotherapy for advanced ESCC, 
CheckMate 648 trial showed that OS was significantly 
longer  wi th  n ivo lumab p lus  chemotherapy  than 
chemotherapy alone, both among patients with tumor-cell 
PD-L1 expression of 1% or greater (median OS 15.4 vs.  
9.1 months, HR: 0.54, P<0.001) as well as in overall 
population (median OS 13.2 vs. 10.7 months, HR: 074, 
P=0.002). In addition, OS was also significantly longer with 
nivolumab plus ipilimumab than with chemotherapy among 
patients with tumor-cell PD-L1 expression of 1% or greater 
(median OS 13.7 vs. 9.1 months, HR: 0.64, P=0.001) and 
in the overall population (median OS 12.7 vs. 10.7 months, 
HR: 0.78, P=0.01). The incidence of TRAEs of grade 3 or 

4 was 47% with nivolumab plus chemotherapy, and 36% 
with chemotherapy alone. The CheckMate 648 trial has 
convincingly demonstrated that both first-line treatment 
with nivolumab plus chemotherapy and nivolumab 
plus ipilimumab caused significantly longer OS than 
chemotherapy alone in patients with advanced ESCC, with 
no new safety signals identified (21).

Meanwhile, in the adjuvant setting, CheckMate 577 
study proved that in non-pCR patients who had resected 
EC and gastroesophageal junction (GEJ) cancer after nCRT 
(regardless of PD-L1 expression), nivolumab adjuvant 
therapy was associated with a significantly longer DFS than 
placebo and the safety profile was similar to other types of 
solid tumors. In nivolumab group, the DFS was 22.4 months  
(95% CI: 16.6 to 34.0), compared with 11.0 months in 
placebo group (95% CI: 8.3 to 14.3). The results of this 
trial suggest that postoperative nivolumab monotherapy 
might be useful as a new standard treatment for patients 
with EC and GEJ cancer treated with preoperative 
chemoradiotherapy followed by surgery who have failed to 
achieve a pCR.

Moreover, pilot studies using anti-PD-1 ICI in 
combination with nCRT for locally advanced ESCC 
patients have raised our concerns regarding the safety 
profile as 5–12.5% mortality occurred during the therapy 
(29,30). By contrast, neoadjuvant therapy with anti-PD-1 
ICI in combination with chemotherapy presented with 
favorable safety profile and efficacy (31-35). Notably, 
various ICIs and combination with chemotherapy caused 
drastically different short-term outcomes (pCR ranging 
from 18.8–39.2%) and safety profiles (grade 3 or more 
AEs rate, ranging from 10.7–56.7%), yet the optimal 
combination of anti-PD-1 ICIs and chemotherapy remains 
to be verified. In addition, the survival benefit of nIT is 
unknown. Meanwhile, CheckMate 577 has established 
the role of adjuvant ICI treatment in patients having 
residual tumor in the resected specimen after nCRT and 
R0 resection (36). However, it is unclear that whether 
adjuvant immunotherapy offers additional benefit in 
patients who have received nIT/nCT. This present trial 
is designed to answer the following questions: (I) whether 
combination of neoadjuvant nivolumab and chemotherapy 
(TP regimen) exerts better local tumor control compared 
with chemotherapy; (II) whether this combination brings 
survival benefit; (III) whether adjuvant nivolumab treatment 
offers additional survival benefit in non-pCR patients 
after neoadjuvant immune/chemotherapy; (IV) whether 
this combination has similar safety profile compared with 
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chemotherapy.
To summarize, the NATION-2203 study is a multicenter 

prospective randomized controlled trial, comparing 
neoadjuvant nivolumab plus chemotherapy (TP regimen) 
vs. chemotherapy followed by surgery and adjuvant 
nivolumab for the treatment of locally advanced ESCC. It is 
hypothesized that perioperative immunotherapy in addition 
to nCT could prolong survival due to enhanced local tumor 
control and potential systemic restrain for micrometastases.
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