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Background: Adding immune checkpoint inhibitors (ICIs) to the chemotherapy has shown significant 
clinical benefits in neoadjuvant treatment of locally advanced esophageal squamous cell carcinoma (ESCC). 
Sintilimab is one such ICI used for treatment. Herein, we designed a trial to evaluate the safety and efficacy 
of sintilimab combined with paclitaxel and platinum for locally advanced resectable ESCC. 
Methods: Patients with locally advanced resectable (stage II–III) ESCC were enrolled and received at least 
two cycles of neoadjuvant therapy with sintilimab (200 mg on day 1) plus platinum-based chemotherapy 
in each 3-week cycle followed by esophagectomy. The primary endpoint of the trial was the pathological 
complete response (pCR) rate. The secondary endpoints were the major pathological response (MPR) rate, 
the objective response rate (ORR), the treatment-related adverse events (TRAEs), the immune-related 
adverse events (irAEs) and quality of life (QOL). Besides, relapse-free survival (RFS), overall survival (OS) 
were exploratory endpoints. Forty-three cases were needed to be enrolled in this trial. It was assumed the 
regimen of the neoadjuvant sintilimab plus chemotherapy would achieve a pCR rate of 30.5%.
Results: Between March 2021 and January 2023, a total of 43 patients (41 men and 2 women) were 
enrolled, including 11 cases (25.6%) of clinical stage II and 32 cases (74.4%) of clinical stage III at baseline. 
All the 43 patients completed two cycles of neoadjuvant therapy, and 32 patients received McKeown radical 
resection for esophageal cancer. The pCR rate was 28.1% (9/32), which was below the 30.5% reference 
cutoff value, and the MPR rate was 37.5% (12/32). According to RECIST 1.1, four patients (4/43, 9.3%) had 
a complete response (CR), 21 patients (21/43, 48.8%) had a partial response (PR), ORR was 58.1% (25/43). 
The incidence of ≥ grade 3 TRAEs was 23.3% (10/43) and there were no ≥ grade 4 TRAEs.
Conclusions: Sintilimab plus platinum-based chemotherapy as neoadjuvant therapy is safe, feasible and 
effective in locally advanced resectable ESCC, suggesting a supportive rationale for its further evaluation in 
randomized clinical trials.
Trial Registration: Chinese Clinical Trial Registry identifier: ChiCTR2200056558.
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Introduction

Esophageal cancer (EC) constituted over 600,000 new cases 
worldwide in 2020, thereby establishing itself as one of the 
most prevalent malignancies globally (1). The majority of 
EC incidences are concentrated in China, where it ranks 6th 
in terms of incidence and 5th in mortality among all types 
of cancers (2). Histologically, EC can be categorized into 
two main subtypes: esophageal squamous cell carcinoma 
(ESCC) and esophageal adenocarcinoma (EAC). Notably, 
ESCC accounts for the primary subtype of EC in China, 
affecting approximately 90% of patients (3).

Currently, the established approach for managing 
locally advanced ESCC involves employing neoadjuvant 
chemoradiotherapy (nCRT) or neoadjuvant chemotherapy 
(nCT) followed by esophagectomy, as supported by various 
clinical trials (4,5). Generally, nCRT has shown superior 
effectiveness in achieving a pathological complete response 
(pCR) compared to nCT. However, it is noteworthy that 
patients undergoing nCRT have exhibited a high recurrence 
rate with an elevated risk of distant metastasis, further 
compounded by the increased surgical complexity (6,7). As 
a result, there is an urgent demand for novel therapeutic 
strategies to address these challenges.

In recent years, immune checkpoint inhibitors (ICIs) 
therapy has shown remarkable efficacy in treating various 
types of cancers, positioning them as promising therapeutic 
agents in the management of EC. The impressive outcomes 
of ICIs in neoadjuvant therapy for other solid tumors (8,9), 

where adverse reactions have also been controllable, have 
spurred growing interest in applying ICIs to neoadjuvant 
therapy for EC. This emerging approach holds great 
promise in the quest for more effective and well-tolerated 
treatments for EC. 

Multiple clinical trials have explored the efficacy and 
safety of immunotherapy against locally advanced resectable 
EC in the neoadjuvant setting. The latest meta-analysis 
illustrated that neoadjuvant immunochemotherapy (nICT) 
can be effective and safe in the short term for locally 
advanced EC, especially for ESCC, and can be used as 
a reference for future trials. At present, nICT is still in 
the clinical trial stage, and no indications for neoadjuvant 
immunotherapy are currently authorized.

Sintilimab is a fully recombinant human IgG4 anti-
programmed death-1 (PD-1) monoclonal antibody 
that  has shown promise in cancer therapy. In the 
ORIENT-15 study (10), the combination of sintilimab with 
chemotherapy demonstrated a significant improvement 
in overall survival (OS) with a remarkable median OS of 
16.7 months in patients with advanced or metastatic ESCC. 
And it also showed that the OS advantage with sintilimab 
in combination with chemotherapy was not related to 
expression of programmed death-ligand 1 (PD-L1). 
Based on these encouraging results, utilizing sintilimab in 
combination with chemotherapy as a neoadjuvant treatment 
for locally advanced ESCC holds the potential to enhance 
the effectiveness of anti-tumor therapy and offers long-
term benefits. In this phase II study, we aimed to evaluate 
the efficacy and safety of the combination of sintilimab with 
cisplatin plus paclitaxel in a cohort of patients diagnosed 
with locally advanced ESCC by exploring the potential 
of sintilimab-based neoadjuvant therapy. We present 
this article in accordance with the TREND reporting 
checklist (available at https://jtd.amegroups.com/article/
view/10.21037/jtd-23-1388/rc).

Methods

Study design and patients

This study was a prospective, single-arm, phase II 
exploratory clinical trial, registered on the website of the 
China Clinical Trial Registration Center (registration 
number: ChiCTR2200056558). The objective of this 
study was to evaluate the rate of pCR after surgery and 
assess the safety of neoadjuvant treatment with sintilimab 
in combination with platinum-containing chemotherapy 
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for patients with locally advanced resectable ESCC at 
Lanzhou University Second Hospital. The study included 
adult patients aged between 18 and 75 years, who were 
histopathologically confirmed to have ESCC. Eligible 
patients were in stage II/III disease according to the 8th 
edition of the American Joint Committee on Cancer 
(AJCC) Tumor Node Metastasis (TNM) staging system, 
with cT1-3N1-2M0 or cT3-4aN0M0 disease. Exclusion 
criteria encompassed patients with a history of other 
malignant tumors within the past 5 years that were not 
cured, individuals with ongoing autoimmune conditions 
or a history of autoimmune disease, and those who had 
received any previous anti-tumor treatments. The complete 
list of inclusion and exclusion criteria can be found in the 
supplementary materials (Appendix 1). The study was 
conducted in accordance with the Declaration of Helsinki (as 
revised in 2013). The study was approved by ethics board of 
the Lanzhou University Second Hospital (No. 2021A 053) 
and informed consent was taken from all the patients.

Neoadjuvant therapy

In this study, all eligible patients meeting the inclusion 
criteria received a minimum of two cycles of neoadjuvant 
treatment with sintilimab plus chemotherapy, with each 
cycle administered every 3 weeks, as per the research 
protocol. The specific regimen for the treatment is 
outlined as follows: sintilimab: 200 mg intravenous (IV) 
infusion on day 1 of each cycle, cisplatin: 75 mg/m2 IV 
infusion on day 2 of each cycle, or carboplatin: area under 
the curve (AUC) 5 IV infusion on day 2 of each cycle. 
Paclitaxel liposome: 175 mg/m2 IV infusion on day 2 
of each cycle, or nab-paclitaxel: 200 mg/m2 IV infusion 
on day 2 of each cycle. The treatment protocol aimed 
to assess the effectiveness and safety of the combination 
therapy in patients with locally advanced resectable ESCC, 
with the goal of improving the rate of pCR and overall 
treatment outcomes.

Surgery

Within 4–6 weeks after completing the last cycle of nICT, 
all enrolled patients underwent a series of evaluations to 
assess the treatment’s effectiveness and the feasibility of 
tumor resection. The assessments included gastroscopy 
and contrast-enhanced thoracoabdominal computed 
tomography (CT) scans. Patients who had received at least 
two cycles of nICT also underwent a thorough evaluation 

through physical examination, routine laboratory tests, 
echocardiography, and pulmonary function examination. 
The purpose of these evaluations was to determine 
whether they are suitable candidates for surgery. For 
patients without any contraindications for surgery, the 
recommended approach was the McKeown minimally 
invasive esophagectomy (MIE), which may or may not 
involve the use of robot-assisted techniques. The evaluation 
process aimed to guide appropriate treatment decisions and 
ensure the safety and suitability of the patients for surgical 
intervention, ultimately enhancing the chances of successful 
outcomes in the management of locally advanced resectable 
ESCC.

Staging and assessment

To stage and evaluate the disease, contrast-enhanced 
thoracoabdominal CT scan, endoscopic ultrasound 
(EUS), endoscopic duodenal gastroscopy, cranial magnetic 
resonance imaging (MRI), and whole-body bone scanning 
were conducted within 2 weeks before treatment initiation 
and again during 4–6 weeks after the completion of the last 
nICT. And for patients with suspected cervical lymph node 
(LN) involved, external ultrasonography of the neck with 
fine needle aspiration or positron emission tomography-CT 
(PET-CT) was required. Histopathological examination 
of the surgical specimens followed established norms, and 
the clinical and postoperative pathological staging were 
based on the AJCC 8th edition TNM staging system. 
Radiological response was assessed to confirm the efficacy 
of the neoadjuvant therapy by two independent central 
expert radiologists based on Response Evaluation Criteria 
in Solid Tumors (RECIST) version 1.1 (11). Pathological 
examination of the surgically resected specimens was 
performed independently by two senior pathologists using 
the tumor regression grade (TRG), which assessed the 
percentage of residual viable tumor after primary tumor 
resection (12,13). All surgeries were performed by a 
professional and experienced thoracic surgeon at Lanzhou 
University Second Hospital, who performed more than 100 
surgeries annually. All of the radiologists, pathologists and 
the surgeon were aware of the ongoing study priorly.

Adverse events were documented following the Common 
Terminology Criteria for Adverse Events v5.0 (CTCAE 
v5.0) (14). To determine any improvement in patients’ quality 
of life (QOL) after nICT treatment, the researchers utilized 
the European Organization for Research and Treatment of 
Cancer Quality of Life-Core 30 Questionnaire (EORTC 
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QLQ-C30) Version 3.0 (15) and EORTC QLQ-esophageal-
specific module-18 (OES18) (16) questionnaires. The 
comprehensive assessment of treatment response, adverse 
events, and QOL outcomes provided valuable insights into 
the safety and effectiveness of the nICT approach for locally 
advanced resectable ESCC patients.

Outcomes 

The primary endpoint of this clinical trial was the rate of 
pCR, defined as the absence of residual viable tumor in 
the resected specimen, including LNs (ypT0N0M0). The 
secondary endpoints included the rate of major pathological 
response (MPR), the objective response rate (ORR), 
treatment-related adverse events (TRAEs) and immune-
related adverse events (irAEs), as well as the evaluation of 
QOL during the nICT treatment period. MPR was defined 
as less than 10% of residual tumor cells within the primary 
tumor bed after neoadjuvant treatment and resection. ORR 
represented the percentage of patients achieving either a 
complete response (CR) or a partial response (PR). Other 
secondary indicators comprised the tumor downstaging 
rate, surgical rate, R0 resection rate (indicating the absence 
of residual tumor at the resection margins), and the 
incidence of perioperative complications. Additionally, OS 
and relapse-free survival (RFS) were considered exploratory 
endpoints in this study. By assessing these various endpoints, 
the researchers aimed to comprehensively evaluate the 
efficacy, safety, and overall impact of the nICT approach 
in patients with locally advanced resectable ESCC. The 
study outcomes would contribute valuable insights to 
the potential benefits and challenges associated with this 
treatment strategy.

Statistical analysis 

The reported pCR rate of primary esophagus after nCT 
was approximately 14.8% (17), considering the primary 
endpoint, we assumed the regimen of the neoadjuvant 
sintilimab plus chemotherapy would achieve a pCR rate 
of 30.5%. Type I error was controlled within α=0.05 and 
power of test was 80%. Using the one-proportion Z-test 
of PASS software, the sample size was calculated to be 39 
cases, and with a dropout rate of 10%, 43 cases were needed 
to be enrolled in this trial.

All demographic information and baseline characteristics 
of the patients were compiled into a table and subjected 
to analysis. The effectiveness and safety of the treatment 

were assessed, with categorical variables described using 
frequency and percentage (%). To compare the outcomes 
among the three groups (pCR, MPR, and TRG3/4 grade), 
Fisher’s exact test for categorical variables was employed. 
Changes in QOL scores before and after nICT were 
analyzed using the Wilcoxon signed-rank sum test. All 
statistical tests were two-tailed, and a significance level of 
0.05 was used for determining statistical significance. The 
analysis was conducted as at May 10, 2023. For statistical 
analyses, SPSS software (version 27.0) was utilized. This 
comprehensive approach allowed for a robust evaluation of 
the treatment outcomes and potential differences between 
the response groups, providing valuable insights into 
the efficacy and safety of the nICT for locally advanced 
resectable ESCC patients.

Results

Baseline characteristics

Between March 2021 and January 2023, a total of 56 
patients were initially screened for eligibility in this study. 
Ultimately, 43 eligible patients were included in the analysis 
and received a minimum of two cycles of nICT treatment. 
Of these, 32 patients (74.4%) successfully completed the 
subsequent surgery (Figure 1 illustrates the study flowchart). 
The majority of patients in this study cohort were male 
(n=41, 95.3%), and the most common location of esophageal 
tumors was in the middle and lower third segments (n=40, 
93.0%). The median age of the patients was 63 years, with 
an age range of 55 to 67.5 years. All patients were clinically 
classified as stage II–III, with cT3 (n=37, 86.0%) being the 
predominant T category and cN1 (n=21, 48.8%) in the N 
category. A summary of baseline characteristics can be found 
in Table 1. This patient cohort’s demographic and clinical 
features provide valuable context for understanding the 
treatment outcomes and the potential impact of nICT in 
locally advanced resectable ESCC patients.

Radiological and pathological response

In the total of 43 patients, 4 (9.3%) achieved a CR and 
21 patients (48.8%) attained a PR based on the RECIST 
1.1 criteria, resulting in an ORR of 58.1%. Additionally, 
17 patients (39.5%) had stable disease (SD), and only one 
patient (2.3%) had progressive disease (PD), resulting 
in a disease control rate (DCR) of 97.7% (42/43). The 
radiological response evaluation was summarized in 
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Table 2. Out of the 43 enrolled patients, 32 eventually 
underwent surgery, while ten patients declined surgery 
due to significant tumor shrinkage and symptomatic 
improvement, and one patient experienced disease 
progression (Figure 1). 

Among the patients who underwent surgery, all 32 
achieved R0 resection (100.0%). Based on post-surgery 
pathological evaluation, the rate of pCR (TRG1) was 28.1% 
(9/32), while 12 patients (37.5%) showed a MPR (TRG2). 
Compared with the clinical stage before treatment, overall 
clinical stage downstaging was observed in 20 patients 
(62.5%), and 20 patients (62.5%) achieved downstaging of 
clinical N stage (Table 2). These findings suggested that nICT 
demonstrated favorable treatment responses, including high 
rates of CR and PR, and a notable reduction in tumor stage. 
The achievement of R0 resection in all surgical patients 
further supported the potential effectiveness of this approach 
in locally advanced resectable ESCC.

A weak association was observed between pathological 
response and radiological response to nICT, with a P value 
of 0.014 (Table 3). However, no significant correlation was 
found between pathological response and the number of 
neoadjuvant treatment cycles (P>0.05; Table 3).

TRAEs

The safety of the neoadjuvant treatment was assessed in the 
43 patients who underwent the therapy. Based on follow-

up and clinical data, TRAEs were reported in 41 patients 
(95.3%) with varying grades, with 10 patients (23.3%) 
experiencing grade 3 adverse events. No grade 4 or higher 
events occurred, and there were no instances of treatment 
discontinuation or death related to TRAEs. The most 
common grade 3 TRAEs primarily affected the blood 
system including neutropenia (9.3%), leukopenia (7.0%), 
anemia (7.0%), and thrombocytopenia (7.0%). These 
adverse events were manageable through drug withdrawal 
or symptomatic treatment. During the treatment, nine cases 
of irAEs were observed. Among these, eight patients did not 
require medical intervention, and their conditions returned 
to normal within 2 weeks. However, 1 patient (2.3%) 
experienced delayed surgical treatment due to checkpoint 
inhibitor pneumonitis (CIP). The details of the adverse 
events and irAEs related to the treatment are summarized 
in Table 4.

QOL

In this study, the baseline and post-neoadjuvant therapy 
QOL were assessed and compared using the EORTC 
QLQ-C30 and QLQ-OES18 questionnaires. The original 
scores were converted into a 0–100-point scale using a 
linear formula (18,19). Regarding the QLQ-C30 functional 
scale, there were no significant changes between pre-nICT 
and post-nICT assessments. However, in the symptom 
domain, there was a significant increase in fatigue (P=0.047) 

53 patients diagnosed with locally 
advanced ESCC

10 patients not meeting inclusion criteria

43 patients enrolled and received neoadjuvant treatment 
Sintilimab (200 mg), carboplatin (AUC 5)/cisplatin  
(75 mg/m2), and paclitaxel (175 mg/m2)/nab-paclitaxel  
(200 mg/m2)

32 patients proceeded to surgery

43 included in the radiological evaluation and the safety set 
32 included in the surgical and pathologic evaluation

11 not resected:
• 1  disease progression
• 10 refused surgery for significant tumor 

regression and symptomatic relief

Figure 1 Study flow chart. ESCC, esophageal squamous cell carcinoma; AUC, area under the curve.
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and diarrhea (P=0.033) scores after nICT while pain 
(P=0.011) showed a significant decrease. In the QLQ-
OES18 questionnaire, several symptoms were significantly 
alleviated after neoadjuvant treatment compared to 
baseline. These improvements were observed in dysphagia 
(P=0.007), eating difficulties (P=0.005), pain (P=0.024), 
swallowing saliva (P=0.011), choking when swallowing 
(P=0.007), and cough (P=0.009). However, no significant 
changes were observed in other symptoms. The variations 
in QOL scores before and after treatment for the enrolled 
patients are presented in Table 5.

Table 1 Baseline characteristics of the patients

Baseline characteristics All patients (n=43)

Age (years)

Mean ± SD 61.6±7.8

Median (range) 63 (55–67.5)

Gender

Male 41 (95.3)

Female 2 (4.7)

ECOG 

0 33 (76.7)

1 10 (23.3)

Smoking

Yes 31 (72.1)

No 12 (27.9)

Alcohol drinking

Yes 16 (37.2)

No 27 (62.8)

Tumor location

Upper third 3 (7.0)

Middle third 27 (62.8)

Lower third 13 (30.2)

cTNM stage (AJCC-TNM 8th)

II 11 (25.6)

III 32 (74.4)

cT stage

T2 4 (9.3)

T3 37 (86.0)

T4 2 (4.7)

cN stage

N0 9 (20.9)

N1 21 (48.8)

N2 13 (30.2)

Neoadjuvant treatment cycles

2 34 (79.1)

>2 9 (20.9)

Data are expressed as n (%), median (range), or mean ± SD. 
Tumor stage was evaluated following AJCC 8th edition TNM 
staging system. SD, standard deviation; ECOG, Eastern 
Cooperative Oncology Group; TNM, Tumor Node Metastasis; 
AJCC, American Joint Committee on Cancer. 

Table 2 Radiological and pathological response

Tumor response N (%) 

Radiological response (n=43)

CR 4 (9.3)

PR 21 (48.8)

SD 17 (39.5)

PD 1 (2.3)

ORR 25 (58.1)

DCR 42 (97.7)

R0 resection (n=32) 32 (100.0)

Pathological response (n=32)

pCR (TRG1) 9 (28.1)

MPR (TRG2) 12 (37.5)

TRG3/4 11 (34.4)

ypTNM stage 

ypT0N0M0 (pCR) 9 (28.1)

I 18 (56.3)

II 2 (6.3)

III 12 (37.5)

Downstaging of TNM stage

Yes 20 (62.5)

No 12 (37.5)

Downstaging of N stage

Yes 20 (62.5)

No 12 (37.5)

CR, complete response; PR, partial response; SD, stable 
disease; PD, progressive disease; ORR, objective response 
rate; DCR, disease control rate; pCR, pathological complete 
response; MPR, major pathological response; TRG, tumor 
regression grade; TNM, Tumor Node Metastasis. 
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Table 3 The correlation between radiological response and pathologic response

Variables
Pathological response

P value
pCR (n=9) MPR (n=12) TRG3/4 (n=11)

Radiological response 0.014

CR 2 0 0

PR 5 8 2

SD 2 4 9

Neoadjuvant treatment cycles 0.109

2 9 8 7

>2 0 4 4

Statistically significant (P<0.05). pCR, pathological complete response; MPR, major pathological response; TRG, tumor regression grade; 
CR, complete response; PR, partial response; SD, stable disease.

Table 4 Summary of treatment-related adverse events

Treatment-related adverse events
Patients (n=43), n (%)

Any grade Grade 1–2 Grade 3

Total number 41 (95.3) 40 (93.0) 10 (23.3)

Treatment-related AEs

Treatment-related hematological toxicity

Leukopenia 18 (41.9) 15 (34.9) 3 (7.0)

Neutropenia 15 (34.9) 11 (25.6) 4 (9.3)

Thrombocytopenia 14 (32.6) 11 (25.6) 3 (7.0)

Anemia 20 (46.5) 17 (39.5) 3 (7.0)

Febrile neutropenia 1 (2.3) 1 (2.3) 0

Treatment-related nonhematological toxicity

Nausea 26 (60.5) 26 (60.5) 0

Alopecia 37 (86.0) 37 (86.0) 0

Rash 6 (14.0) 6 (14.0) 0

Pruritus 6 (14.0) 6 (14.0) 0

Vomiting 17 (39.5) 16 (37.2) 1 (2.3)

Dizziness 8 (18.6) 8 (18.6) 0

Diarrhea 12 (27.9) 12 (27.9) 0

Constipation 2 (4.7) 2 (4.7) 0

Asthenia or fatigue 30 (69.8) 30 (69.8) 0

Arthralgia 9 (20.9) 9 (20.9) 0

Muscle soreness 8 (18.6) 8 (18.6) 1 (2.3)

Immune-related AEs 9 (20.9) 8 (18.6) 0

Increased AST/ALT 4 (9.3) 4 (9.3) 0

Hyperthyroidism/hypothyroidism 5 (11.6) 5 (11.6) 0

CIP 1 (2.3) 0 1 (2.3)

Data are expressed as n (%). AEs, adverse events; AST, aspartate aminotransferase; ALT, alanine aminotransferase; CIP, checkpoint 
inhibitor pneumonitis.
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Table 5 Changes in QLQ-C30 and QLQ-OES18 scales scores between pre-nICT and post-nICT

Variables
Pre-nICT Post-nICT

P
Mean (SD) Min–Max Median Range Mean (SD) Min–Max Median Range

QLQ-C30

Functional scales

Physical functioning 85.4 (13.3) 46.7–100 86.7 80–96.7 82.2 (13.5) 46.7–100 86.7 73.3–90 0.266

Role functioning 79.1 (20.6) 16.7–100 83.3 66.7–100 81.0 (24.6) 0–100 83.3 66.7–100 0.317

Emotional functioning 82.9 (15.6) 33.3–100 83.3 75–100 81.2 (13.9) 33.3–100 83.3 75–91.7 0.519

Cognitive functioning 76.0 (17.9) 33.3–100 83.3 66.7–83.3 74.4 (19.0) 33.3–100 83.3 66.7–83.3 0.535

Social functioning 71.0 (28.4) 0–100 66.67 50–100 72.1 (24.9) 16.7–100 83.33 66.7–83.3 0.900

Symptom scales

Fatigue 24.3 (16.1) 0–66.7 22.2 11.1–33.3 31.5 (23.5) 0–100 33.3 16.7–44.4 0.047

Pain 14.7 (15.9) 0–66.7 16.7 0–16.7 8.9 (12.8) 0–50 0 0–16.7 0.011

Nausea and vomiting 13.5 (19.9) 0–66.7 0 0–16.7 16.0 (16.6) 0–66.7 16.7 0–22.2 0.276

Symptom items

Dyspnea 7.8 (14.2) 0–33.3 0 0–0 7.0 (13.7) 0–33.3 0 0–0 0.796

Insomnia 14.7 (16.7) 0–33.3 0 0–33.3 15.1 (18.3) 0–66.7 0 0–33.3 0.808

Appetite loss 20.9 (23.0) 0–66.7 33.3 0–33.3 16.3 (25.6) 0–100 0 0–33.3 0.230

Constipation 18.6 (25.5) 0–100 0 0–33.3 12.4 (16.3) 0–33.3 0 0–33.3 0.163

Diarrhea 3.9 (10.8) 0–33.3 0 0–0 7.8 (14.2) 0–33.3 0 0–0 0.033

Financial difficulties 48.1 (32.8) 0–100 33.3 33.3–66.7 50.8 (27.8) 0–100 50 33.3–66.7 0.241

Global health status 59.7 (21.7) 16.7–100 50 50–75 64.5 (24.9) 8.3–100 66.7 45.8–83.3 0.086

QLQ-OES18

Symptom scales

Dysphagia 35.4 (26.9) 0–100 33.3 16.7–44.4 24.5 (22.8) 0–88.9 22.2 11.1–38.9 0.007

Eating 32.8 (20.4) 0–75 25 25–45.8 25.2 (15.3) 0–75 25 16.7–33.3 0.005

Reflux 16.3 (15.6) 0–66.7 16.7 0–25 15.5 (15.2) 0–55.6 16.7 0–33.3 0.44

Pain 22.5 (16.9) 0–55.6 22.2 11.1–33.3 17.6 (14.2) 0–100 11.1 11.1–27.8 0.024

Symptom items

Swallowing saliva 16.3 (26.6) 0–100 0 0–33.3 8.5 (16.4) 0–100 0 0–0 0.011

Choking when swallowing 38.0 (33.8) 0–100 33.3 0–66.7 24.8 (25.3) 0–100 33.3 0–33.3 0.007

Dry mouth 26.4 (29.6) 0–100 33.3 0–33.3 31.0 (30.3) 0–100 33.3 0–33.3 0.283

Taste 25.6 (28.9) 0–100 33.3 0–33.3 25.6 (28.0) 0–100 33.3 0–33.3 0.956

Cough 13.2 (24.3) 0–66.7 0 0–16.7 6.2 (13.1) 0–66.7 0 0–0 0.009

Speech 5.4 (14.4) 0–66.7 0 0–0 3.1 (9.8) 0–33.3 0 0–0 0.102

Statistically significant (P<0.05). QLQ-C30, Quality of Life-Core 30 Questionnaire; QLQ-OES18, Quality of Life-esophageal-specific module 
18; nICT, neoadjuvant immunochemotherapy; SD, standard deviation; Min, minimum; Max, maximum.
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Surgical outcomes

Out of the 43 patients enrolled in the study, 32 patients 
underwent surgery, and the average operative time was 
390.3±113.9 minutes. The surgical interval between 
neoadjuvant therapy and surgeries was 37.6±15.4 days. 
One patient experienced a delay in surgery due to irAEs 
(CIP). During the surgery, an average of 27.2±11.2 LNs 
were dissected. Perioperative complications were observed 
in 8 patients (25.0% of surgical cases), with pneumonia 
being the most common complication, occurring in 15.6% 

of the surgical cases (5 out of 32). Fortunately, there were 
no instances of perioperative mortality. A summary of the 
surgical findings is provided in Table 6.

Presentation of typical case data

For patients with pathological response of pCR, MPR, and 
TRG3 after neoadjuvant therapy, the comparative images 
of chest CT, gastroscopy, and pathology before and after 
treatment are shown in Figures 2-4. The comparative images 
of chest CT and gastroscopy before and after treatment for 
patients with PD after neoadjuvant therapy are shown in 
Figure 5.

Discussion

In this prospective, phase II study, we explored the safety 
and efficacy of sintilimab plus nCT for locally advanced 
ESCC patients, and results demonstrated that this 
neoadjuvant treatment contributed to a significant and 
clinically promising improvement in the rates of pCR 
(28.1%), MPR (37.5%), and ORR (58.1%). Moreover, it 
also showed a manageable safety profile, causing a small 
number of grade ≥3 TRAEs, a low rate of occurrence 
for postoperative complications and no 30-day mortality. 
Furthermore, this study presented a great achievement in 
QOL among patients receiving nICT.

In terms of the therapeutic efficacy of neoadjuvant 
PD-1 inhibitor plus chemotherapy, our study (CY-NICE) 
showed a rate of pCR (28.1%) which is far higher than the 
results (0–9%) from the previous randomized controlled trial 
nCT (20,21), and even higher than the pCR rate (19.8%) of 
the latest DCF nCT scheme discussed in JCOG1109 (22). 
Although the pCR rate is inferior compared to that of 
CROSS study (5) (49% for squamous cell carcinoma) and 
5010 study (23) (43.2%), it was sufficient to show that this 
neoadjuvant treatment for ESCC is effective. A multicenter 
single-arm clinical trial by Duan et al. (24), explored the 
efficacy and adverse events of sintilimab combined with 
nCT. The final results presented that six patients (6/17, 
35.3%) ultimately obtained a pCR, which was similar to 
our findings and demonstrated the potential of sintilimab 
in a neoadjuvant therapy setting. Meanwhile, the rate of 
pCR in some other nICT studies was not identical to that 
in this study, such as NICE study (42.5%) (18), TD-NICE 
study (50%) (19), NIC-ESCC2019 study (31.4%) (25) and 
KEYSTONE-001 study (41.4%) (26), which indicated 
that the choice of ICIs and nCT regimen may have 

Table 6 Surgical outcomes and postoperative complications

Variables Values

Surgical approach

Robot-assisted McKeown esophagectomy 25 (78.1)

Thoracoscopic-assisted McKeown 
esophagectomy

7 (21.9)

Operative time (min) 390.3±113.9

Surgical interval (days) 37.6±15.4

Blood loss (mL) 86.9±75.7

Number of dissected LNs 27.2±11.2

Postoperative hospital stay (days) 14.6±7.5

ICU stay (days) 0

30-day readmission 0

30-day mortality 0

Surgical complications 8 (25.0)

Pulmonary complications

Pneumonia 5 (15.6)

Pleural effusion requiring drainage 1 (3.1)

Respiratory insufficiency 1 (3.1)

Gastrointestinal complications

Anastomotic leakage 2 (6.3)

Anastomotic stricture 1 (3.1)

Operation-related complications

Atrial fibrillation 2 (6.3)

Unhealing wound after surgery 2 (6.3)

Hemothorax 1 (3.1)

Postoperative chylothorax 1 (3.1)

Data are expressed as n (%) or mean ± SD. LNs, lymph nodes; 
ICU, intensive care unit; SD, standard deviation.
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different effects on the final resolution for patients. Thus, 
randomized studies are necessary to confirm the optimal 
neoadjuvant treatment regimen among locally advanced 
ESCC.

Among patients undergoing neoadjuvant therapy, tumor 
downstaging and post-treatment LN status are considered 
important for prognosis (27). It has been reported (28) 
that the number of LNs removed in the neoadjuvant 
immunotherapy group is significantly lower than that in the 
surgery alone group in non-small cell lung cancer (NSCLC) 
patients. However, in this study, the regimen did not affect 
the number of LN resected during surgery, the median 
number of LN dissection was 26 comparable to that of the 
surgery alone group in Wang’s research (29), which was 
beneficial for achieving a more precise LN staging and for 
enhancing the prognosis of the patient (30). In addition, 
62.5% of patients achieved tumor downstaging and 83.3% 

achieved LN downstaging, significantly higher than the 
rates of nCT and nCRT (31), which indicated that PD-1 
inhibitors can not only induce anti-tumor immune response 
in primary tumors, but also enhance systemic activation of 
the immune system to eliminate micrometastasis in other 
tissues.

The design of this neoadjuvant research also concerned 
the safety, which was evaluated by recording the incidence 
of grade 3–4 TRAEs (32). In this study, the incidence of 
grade 3 AEs was 23.3%, which appeared to be less than 
that of nCRT (23.3% vs. 48.8%) (23), and there were no 
grade 4–5 AEs, indicating that this neoadjuvant regimen 
did not cause an additional risk of toxicity. However, 
irAEs deserved special attention during neoadjuvant 
immunotherapy. In this study, one patient had grade 3 CIP 
and resulted in operation delay. Hence, early warnings 
and prompt management of irAEs are essential. During 

Figure 2 Pre-treatment and post-treatment CT (A,D), gastroscopy (B,E) and H&E (C,F) images of a representative patient with a 
pathological response of pCR (patient 14). After two cycles of nICT, the esophageal tumor showed significant shrinkage and reached PR. 
Gastroscopy showed that the tumor decreased significantly, with rough mucosal surface, no ulcers and bleeding. The magnification of the 
pathological image is 100×. After surgery, the pathological specimens showed complete disappearance of tumor cells and infiltration of a 
large number of lymphocytes, reaching TRG1 level (pCR) compared to gastroscopy biopsy specimens. The arrow on the image points to 
the tumor lesion. The arrow on the image points to the tumor lesion. CT, computed tomography; H&E, hematoxylin and eosin stain; pCR, 
pathological complete response; nICT, neoadjuvant immunochemotherapy; PR, partial response; TRG, tumor regression grade.
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Figure 3 Pre-treatment and post-treatment CT (A,D), gastroscopy (B,E) and H&E (C,F) images of a representative patient with a 
pathological response of MPR (patient 12). After two cycles of nICT, the patient’s CT showed significant shrinkage in tumor and reached 
PR. Gastroscopy showed that the tumor was significantly reduced, with rough mucosal surface, no ulcers and bleeding. The magnification 
of the pathological image is 100×. Compared with gastroscopy specimens, surgical specimens showed a majority of tumor cells disappearing, 
some lymphocytes infiltrating, and residual tumors <10%, reaching TRG2 (MPR). CT, computed tomography; H&E, hematoxylin and 
eosin stain; MPR, major pathological response; nICT, neoadjuvant immunochemotherapy; PR, partial response; TRG, tumor regression 
grade.

the perioperative period, data were also collected on these 
patients to analyze if neoadjuvant therapy had any impact 
on surgery. The results indicated that the difficulty of 
subsequent surgical procedure didn’t increase basically, 
and there is no significant impact on operative methods, 
operative time, intraoperative bleeding, LN dissection, etc. 
Postoperative complications were relatively controllable and 
caused no new unexpected safety signals. In contrast, several 
studies have shown that surgical procedure that follows 
neoadjuvant therapy is generally more difficult than surgery 
alone due to dense fibrosis (33,34). 

In the field of cancer treatment in China, QOL 
assessment is widely used in clinical treatment decision-
making, treatment effect evaluation, and has become one 
of the endpoints of cancer treatment research. In our study, 
some typical symptoms of EC, such as dysphagia (P=0.007), 
eating difficulties (P=0.005), choking when swallowing 

(P=0.007), and pain (P=0.024) in the QLQ-OES18 score, 
showed significant improvement after neoadjuvant therapy, 
presumably due to treatment effectiveness. On the basis of 
our data, the tendency to refuse surgery was identified to 
be associated with the QOL. Patients who had significant 
improvement in QOL were more likely to refuse surgery, 
considering that 58.1% of patients in this study were able 
to achieve ORR after at least two cycles of nICT and the 
corresponding clinical symptoms were alleviated after 
tumor reduction. 

In addition, patients with clinical CR (cCR) had chosen 
to refuse surgery, indicating that, for patients who achieved 
cCR in neoadjuvant therapy, organ preservation strategies 
may have become a research hotspot (35). The preSANO 
study (36) preliminarily explored the correlation between 
clinical response and the final pathological response of 
excised specimens, and our study also revealed a certain 
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Figure 4 Pre-treatment and post-treatment CT (A,D), gastroscopy (B,E) and H&E (C,F) images of a representative patient with a 
pathological response of TRG3 (patient 3). After two cycles of nICT, the patient’s CT showed slight decrease in tumor and reached 
SD. Gastroscopy showed that the tumor was slightly reduced, with rough mucosa, visible ulcers and bleeding. The magnification of the 
pathological image is 100×. Compared with gastroscopy specimens, surgical specimens still have residual tumor cells, with nearly 50% 
remaining tumor cells and a small amount of lymphocyte infiltration, reaching TRG3. CT, computed tomography; H&E, hematoxylin and 
eosin stain; TRG, tumor regression grade; nICT, neoadjuvant immunochemotherapy; SD, stable disease. 

correlation between pathological response and radiological 
response (P=0.014), which indicated that imaging assessment 
may be a potential predictor of pathological response. Based 
on the preSANO study, the preSINO study (37) aimed to 
evaluate the accuracy of response evaluation of ESCC after 
nCRT, and a prospective trial will be conducted comparing 
active surveillance with standard esophagectomy in patients 
with a cCR after nCRT (SINO trial). We look forward to 
these studies for answering the question of “observation and 
waiting or active surgery” to some extent, and providing 
more valuable basis for the selection of treatment plans for 
ESCC patients after nICT. In the future, we will continue 
to follow up those cCR patients who refuse surgery, and 
conduct a simple comparative analysis with patients who 
undergo radical surgery.

There are several limitations to our study. First, the 
efficacy and safety of this regimen have been demonstrated 
initially, but it was still a single-arm study that requires 

a control group to confirm these findings compared to 
standard therapy. Secondly, the enrolled patients were only 
recruited from a single institution in the Chinese population 
and the case capacity was not large, which may cause 
selection bias. A further limitation is that our study did not 
reach the exploratory endpoints RFS and OS because of 
the relatively short follow-up period. However, our study 
is still being followed up, and the long-term results will be 
reported after completion. 

Conclusions

CY-NICE study proved that sintilimab combined with 
paclitaxel and platinum as a neoadjuvant therapy for locally 
advanced resectable ESCC achieved promising antitumor 
activity, with considerable rates of pCR, MPR and R0 
resection, as well as manageable safety profile. Further 
phase III randomized controlled trial is warranted.
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Supplementary

Appendix 1 Criteria details

Inclusion 

The subjects will:
(I) Sign the informed consent form before enrollment;
(II) Be aged 18–75 years old, and be male or female;
(III)	 Histologically-confirmed	squamous	cell	carcinoma;
(IV)	 Radiographically	and	endoscopically	confirmed	as	operable	and	requiring	neoadjuvant	treatment,	locally	advanced	

esophageal	 squamous	cell	carcinoma	(ESCC)	patients;	 staging:	cT1-3N1-2M0	or	cT2-4aN0M0	(stage	II/III),	
according	to	American	Joint	Committee	on	Cancer	(AJCC)	8th	edition	Tumor	Node	Metastasis	(TNM)	staging	
system;

(V)	 Radiographically	and	endoscopically	confirmed	that	the	patient’s	tumor	is	located	in	the	middle	and	lower	esophagus;
(VI)	 Have	an	Eastern	Cooperative	Oncology	Group	(ECOG)	performance	score	of	0–1;
(VII)	No	prior	chemotherapy,	radiotherapy	or	immunotherapy	against	any	cancers;
(VIII)	Have	measurable	and	evaluable	lesions	according	to	the	RECIST	version	1.1	(v1.1);
(IX)	 R0	resection	is	expected;
(X)	 Demonstrate	adequate	organ	function;	all	screening	laboratory	tests	will	be	performed	within	10	days	of	treatment	

initiation;
(XI)	 Have	a	negative	urine	or	serum	pregnancy	within	72	hours	before	receiving	the	first	dose	of	study	medication	if	they	

are	a	female	subject	with	childbearing	potential.	If	the	urine	test	 is	positive	or	cannot	be	confirmed	as	negative,	a	
serum	pregnancy	test	will	be	required;

(XII)	Join	the	clinical	study	on	a	completely	voluntary	basis,	demonstrate	good	adherence,	and	cooperate	with	the	follow-
up	assessments	for	safety	and	survival.

Exclusion 

The subjects will not:
(I)	 Have	undergone	any	previous	therapy	(e.g.,	an	operation,	radiotherapy,	 immunotherapy,	or	chemotherapy)	 for	

esophageal cancer;
(II)	 Have	a	history	of	other	anti-PD-1/PD-L1	therapies,	or	have	a	known	history	of	an	allergy	 to	macromolecular	

protein	preparations	or	any	component	of	PD-1;
(III)	 Have	a	diagnosis	of	immunodeficiency	or	have	received	chronic	systemic	steroid	therapy	(in	doses	>10	mg	daily	of	

a	prednisone	equivalent)	or	any	other	form	of	immunosuppressive	therapy	within	7	days	before	the	first	dose	of	the	
study drug;

(IV)	 Have	an	active	autoimmune	disease	that	required	systemic	treatment	 in	the	past	2	years	 (e.g.,	 the	use	of	disease	
modifying	agents,	corticosteroids,	or	immunosuppressive	drugs);	

(V)	 Patients	 infected	with	HIV,	or	with	active	hepatitis	B	or	C	 (HBV	DNA	≥104	copies/mL;	HCV	RNA	≥103	
copies/mL);

(VI)	 Pregnant	women	or	women	preparing	for	pregnancy;
(VII)	Patients	with	known	or	concurrent	bleeding	disorders	or	other	uncontrolled	diseases	who	cannot	receive	surgical	

treatment;
(VIII)	Physical	examination	or	clinical	trial	findings	that	could	interfere	with	the	results	or	put	the	patient	at	increased	risk	

for treatment complications;
(IX)	 Patients	with	comorbidities	(chronic	pulmonary	disease,	poorly	controlled	hypertension,	unstable	angina,	myocardial	

infarction	within	6	months,	unstable	mental	disorders	requiring	therapy);
(X)	 Patients	who	are	allergic	to	study	drugs;
(XI)	 Currently	participating	 in	 interventional	clinical	research	treatment,	or	receiving	other	research	drugs	or	using	

research	instruments	within	4	weeks	before	the	first	administration;
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(XII)	Medical	history	or	evidence	of	illness	that	may	interfere	with	the	trial	results,	hinder	participants	from	participating	
in	the	entire	study,	abnormal	treatment	or	 laboratory	test	values,	or	other	situations	that	the	researcher	believes	
are	not	suitable	for	enrollment.	The	researcher	believes	that	there	are	other	potential	risks	that	are	not	suitable	for	
participation	in	this	study.


