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Background: The role of immunotherapy in the adjuvant setting seems

promising in recent years. As per the findings of the CheckMate 577 trial,

patients with esophageal cancer (EC) who had neoadjuvant chemoradiation

with residual pathologic disease should be considered adjuvant

immunotherapy (AIT). However, it is unknown if individuals with esophageal

squamous cell carcinoma (ESCC) who have received neoadjuvant

immunochemotherapy (NICT) followed by radical surgery also require AIT.

Methods: A retrospective analysis was performed on the data from patients who

underwent NICT and radical surgery for ESCC between 2019 and 2020. To

compare disease-free survival (DFS) and overall survival (OS), Kaplan-Meier

survival curves were produced. To determine the parameters linked to DFS and

OS, a Cox model using hazard ratios (HRs) was completed.

Results: Among the 292 eligible patients, 215 cases with a mean age of 63.3 ± 6.8

years, including 190 (88.4%) men and 25 (11.6%) women, were finally recruited.

The percentage of R0 resection was 98.3%. After NICT, 65 (30.2%) patients

achieved pathological complete response. AIT was given to 78 (36.3%) patients

following radical resection. For all patients, the 3-year DFS and OS were 62.3%

and 74.0%, respectively. In terms of 3-year DFS (61.5% vs. 62.8%, P=0.984) or OS

(76.9% vs. 72.3%, P=0.384), no statistically significant difference was found

between patients with and without AIT. AIT significantly improved survival in

patients with ypT+N+ (DFS: 23.9% vs. 38.5%, P=0.036; OS: 37.0% vs. 61.5%,

P=0.010), but not in those with ypT0N0 or ypT+N0. It was found that AIT was

related to both DFS (HR: 0.297; P<0.001) and OS (HR: 0.321; P=0.001) in patients

with ypT+N+.
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Conclusion: In ypT+N+ ESCC patients, AIT after NICT followed by radical surgery

reduces the recurrence and death, thereby improving the DFS and OS.

Randomized controlled trials ought to be conducted to further assess the

results of this retrospective investigation.
KEYWORDS

neoadjuvant immunochemotherapy, adjuvant immunotherapy, esophageal squamous
cell carcinoma, disease-free survival, overall survival
Introduction

Ranking 7th and 6th in terms of cancer morbidity and

mortality, respectively, esophageal cancer (EC), primarily

esophageal adenocarcinoma (EAC) and esophageal squamous cell

carcinoma (ESCC), is one of the most prevalent cancer types

worldwide (1). The prognosis for EC is still unsatisfactory because

of cancer metastasis and recurrence, even with significant efforts in

multidisciplinary therapies (2). For individuals with locally

advanced disease, neoadjuvant chemoradiotherapy (NCRT) or

neoadjuvant chemotherapy (NCT) followed by radical surgery

represents the standard treatment (3, 4). Post-surgery, for those

with neoadjuvant therapy (NAT), the standard care strategy is

observation. Patients confront a high risk of treatment failure,

nevertheless, if they do not experience a pathological complete

response (PCR) following surgery (5, 6). In order to improve the

survival rate, researchers continue to explore more appropriate

adjuvant therapies (ATs), such as adjuvant chemotherapy (ACT) or

adjuvant chemoradiotherapy (ACRT) (7, 8).

Recently, the prognosis of advanced EC has significantly changed

due to immunotherapy, an emerging treatment hotspot (9, 10).

Additionally, studies have demonstrated the efficacy and safety of

neoadjuvant immunochemotherapy (NICT) for locally advanced EC

(11–13). However, further verification is necessary to fully understand

the therapeutic response and clinical outcomes of NICT. Furthermore,

the need for AT after NICT followed by radical resection has not yet

been determined. In particular, a higher risk of recurrence is associated

with patients who had pathologic residual disease following NICT and

surgery. Therefore, a more appropriate AT should be administered to

those patients. The phase III trial CheckMate 577 reported that

nivolumab was most beneficial for patients with ESCC, with a

disease-free survival (DFS) of 29.7 months. Additionally, following a
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median follow-up of 2 years, nivolumab was linked to a 31% lower risk

of death or recurrence (14).

As NICT is a new treatment mode in recent years, although

effective progress has been made in terms of safety and efficacy,

there are still uncertainties about AT after surgery due to the lack of

data and the fact that relevant studies have not reached the specified

prognosis observation time. At present, NICT for EC can achieve

good short-term clinical outcomes. There is a lack of evidence to

support which AT should be given after NICT. The use of AIT

following NICT and surgery is currently not well supported by the

literature, raising questions about which patients to treat and how

ultimate pathology may affect these clinical decisions. Accordingly,

the purpose of this retrospective study was to assess the effectiveness

of AIT in patients with ESCC following NICT plus surgery.
Materials and methods

Patients

A retrospective analysis was performed on the data from patients

who underwent NICT and surgery for ESCC between 2019 and 2020.

Supplementary Figure S1 presents the inclusion criteria. All patients

were enrolled in the investigator-initiated clinical trials (IITs). The

following were the exclusion criteria: (1) pathological diagnosis of

non-ESCC; (2) received non-radical resection; (3) in combination

with NCRT; (4) surgical-related mortality; (5) accompanied or

previously accompanied by cancers at other sites; (6) received

ACRT after radical resection; and (7) incomplete clinical data or

follow-up. Finally, 215 patients were included in the analysis. The 8th

AJCC/UICC TNM classification system was used in this study (15).

The Ethics Committee of Zhejiang Cancer Hospital gave its approval

(IRB-2020-320) and the research was carried out in compliance with

the Helsinki Declaration.
Treatment and follow-up

Two NICT cycles were administered to eligible patients in this

investigation, with 200 mg of camrelizumab, tislelizumab, or

sintilimab, 2mg/Kg of pembrolizumab, or 3mg/Kg of nivolumab,
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administered on day 1, albumin-paclitaxel (120 mg/m2) administered

on days 1 and 8, and carboplatin [5 mg/ml/min on the basis of the

area under the curve (AUC)] administered on day 1 of each 21-day

cycle. McKeown or Ivor Lewis, as a classic surgical procedure, was

typically carried out 4-6 weeks after the end of the last NICT cycle

(16). In principle, two-field lymph node (LN) dissection is indicated

when tumors are located at the middle to lower thoracic esophagus,

while three-field LN dissection is applied for upper thoracic tumors.

There is currently no agreement on AT in situations where radical

surgery is needed after NICT. The CheckMate 577 trial suggests that

AIT may be beneficial for patients following NCRT (14).

Accordingly, AIT was advised for patients who did not obtain

PCR, according to the EC expert agreement on perioperative

immunotherapy (17). The duration time for patients to choose

postoperative AIT was 1-2 years, but it is not mandatory, mainly

based on the postoperative pathological results. The latest follow-up

period was completed in December 2023.
Statistical analysis

The chi-square or Fisher’s exact tests were used to compare

categorical variables. The Student t-test was utilized for normally

distributed continuous variables, whereas the Mann-Whitney U-

test was employed for those variables with a non-normal

distribution. Patient survival was compared according to AIT

using the Kaplan-Meier method. To determine the parameters

linked to DFS and overall survival (OS), a Cox proportional

hazard model using hazard ratios (HRs) was completed. SPSS

20.0 was used to perform all two-sided statistical tests, with

statistical significance indicated by P values <0.05.
Results

Patients characteristics

Table 1 summarizes patient characteristics. After all, 215 cases

with a mean age of 63.3 ± 6.8 years, 190 men (88.4%), and 25

women (11.6%) were selected from the 292 eligible patients.

Regarding NICT, there were 12 (5.6%), 27 (12.6%), 118 (54.8%),

43 (20.0%), and 15 (7.0%) patients who were treated with

nivolumab, pembrolizumab, camrelizumab, tislelizumab, and

sintilimab, respectively. The R0 resection rate was 98.3%. After

NICT, 65 (30.2%) cases achieved PCR. A total of 78 (36.3%) cases

received AIT, including 5 (6.4%) of nivolumab, 14 (18.0%) of

pembrolizumab, 33 (42.3%) of camrelizumab, 21 (26.9%) of

tislelizumab, and 5 (6.4%) of sintilimab, respectively. After NICT,

83 (83/137, 60.6%) patients in the non-AIT group and 67 (67/78,

85.9%) cases in the AIT group had any residual disease. Among all

the patients, 39 (39/78, 50.0%) cases in the AIT group and 46 (46/

137, 33.6%) cases in the non-AIT cohort had any residual nodal

disease. Patients who did not get AIT had a greater rate of PCR

(P<0.001), while those who got AIT had higher ypT (P<0.001), ypN

(P=0.023), and ypTNM (P<0.001) stages.
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Survival analyses for DFS and OS

In total, 82 (38.1%) cases had recurrence, and 56 (26.0%) cases

died. Patients were classified as having a local recurrence or a distant

recurrence based on their original presentation. Following treatment,

49 patients (59.8%) experienced distant recurrence, which included

non-regional LN metastasis; in contrast, 33 patients (40.2%)

experienced local recurrence, which included locoregional LN

metastasis and anastomotic site recurrence. However, upon further

analysis, the result revealed that AIT can effectively reduce distant

recurrence (14.1% vs. 27.7%, P=0.022), but not for local recurrence

(19.2% vs. 13.1%, P=0.233) (Supplementary Figure S2). The median

follow-up period was 40 months. The 3-year DFS and OS were 62.3%

(Figure 1A) and 74.0% (Figure 1B) in all patients, respectively. There

was no statistically significant difference in the 3-year DFS (61.5% vs.

62.8%, P=0.984, Figure 1C) or 3-year OS (76.9% vs. 72.3%, P=0.384,

Figure 1D) between patients with and without AIT.
Subgroup analysis in survival

Subgroup analysis of survival (DFS and OS) was carried out

based on ypT0N0, ypT+N0, and ypT+N+ since AIT was typically

carried out according to the pathologic status after surgery.

For individuals with ypT0N0 (Figures 2A, B) and ypT+N0

(Figures 2C, D), the survival benefit of AIT was not statistically

significant, but it was significant in those with ypT+N+ (3-year DFS:

23.9% vs. 38.5%, P=0.036, Figure 2E; 3-year OS: 37.0% vs. 61.5%,

P=0.010, Figure 2F).
Patient characteristics in ypT+N+

Table 2 provides a summary of the features of ypT+N+ patients.

Tumor length (P=0.012), positive LNs (P=0.007), and ypTNM stage

(P=0.044) were different between the two groups, whereas other

clinical characteristics were not significantly different between the

two groups. Even though patients with AIT had longer tumor

lengths, more metastatic LNs, and higher ypTNM stages, the results

showed that these cases had a better prognosis than those without

AIT, which further demonstrated the positive effect of AIT.
Prognostic factors for survival in ypT+N+

Supplementary Figures S3A, B presents the findings from

multivariable analysis in ypT+N+ individuals. In patients with

ypT+N+ ESCC, AIT was linked to survival following NICT plus

radical surgery (DFS: HR=0.297, P<0.001; OS: HR=0.321, P=0.001).

Consequently, AIT following NICT and surgery lowers the risk of

death and recurrence in ypT+N+ ESCC patients, improving their

prognosis. The Sankey diagrams regarding relations among AIT,

ypTNM stages, and prognosis for all patients and ypT+N+ are

shown in Supplementary Figures S3C, D.
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TABLE 1 Characteristics in all patients with ESCC receiving NICT.

Total (n=215) Non-AIT (n=137) AIT (n=78) P-value

Sex (n, %) 0.360

female 25 (11.6) 18 (13.1) 7 (9.0)

male 190 (88.4) 119 (86.9) 71 (91.0)

Age (median, Q1-3, years) 64 (57-69) 64 (57-68) 64.5 (58-69) 0.646

BMI (median, Q1-3, Kg/m2) 21.7 (20.2-22.6) 21.5 (20.4-22.5) 21.7 (20.1-23.1) 0.632

Tumor location (n, %) 0.412

upper 20 (9.3) 15 (10.9) 5 (6.4)

middle 124 (57.7) 80 (58.4) 44 (56.4)

lower 71 (33.0) 42 (30.7) 29 (37.2)

Differentiation (n, %) 0.002

well 49 (22.8) 39 (28.5) 10 (12.8)

moderate 95 (44.2) 63 (46.0) 32 (41.0)

poor 71 (33.0) 35 (25.5) 36 (46.2)

Vessel invasion (n, %) 45 (20.9) 20 (14.6) 25 (32.1) 0.002

Perineural invasion (n, %) 47 (21.9) 24 (17.5) 23 (29.5) 0.041

Tumor length (median, Q1-3, cm) 1.90 (0.0-3.0) 1.20 (0.0-2.6) 2.75 (1.2-4.0) <0.001

Immunotherapy (n, %) 0.052

nivolumab 12 (5.6) 7 (5.1) 5 (6.4)

pembrolizumab 27 (12.6) 13 (9.5) 14 (17.9)

camrelizumab 118 (54.8) 85 (62.0) 33 (42.3)

tislelizumab 43 (20.0) 22 (16.1) 21 (26.9)

sintilimab 15 (7.0) 10 (7.3) 5 (6.4)

Surgical method (n, %) 0.386

McKeown 185 (86.0) 120 (87.6) 65 (83.3)

Ivor-Lewis 30 (14.0) 17 (12.4) 13 (16.7)

PCR (n, %) 65 (30.2) 54 (39.4) 11 (14.1) <0.001

ypT stage (n, %) <0.001

T0 65 (30.2) 54 (39.4) 11 (14.1)

T1 35 (16.3) 24 (17.5) 11 (14.1)

T2 38 (17.7) 27 (19.7) 11 (14.1)

T3 57 (26.5) 25 (18.2) 32 (41.0)

T4 20 (9.3) 7 (5.2) 13 (16.7)

ypN stage (n, %) 0.023

N0 130 (60.5) 91 (66.4) 39 (50.0)

N1 48 (22.3) 27 (19.7) 21 (26.9)

N2 26 (12.1) 16 (11.7) 10 (12.8)

N3 11 (5.1) 3 (2.2) 8 (10.3)

ypTNM stage (n, %) <0.001

stage 0 65 (30.2) 54 (39.4) 11 (14.1)

(Continued)
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Correlations between preoperative efficacy
and prognosis

Further analysis was done on the correlation between prognosis

following NICT and clinical stage decline. Any T and/or N decline in

patients after NICT was regarded as a clinical stage decline in this

study. A clinical stage decline was observed in 170 (79.1%) patients,

while 57 (67.1%) of the ypT+N+ patients also showed a clinical stage

decline. Clinical stage decline was strongly correlated with DFS and

OS in both the total and ypT+N+ patients. The survival benefit was

significant in those with clinical stage decline (Total: 3-year DFS:

66.5% vs. 46.7%, P=0.009, Supplementary Figure S4A; 3-year OS:

78.2% vs. 57.8%, P=0.008, Supplementary Figure S4B; ypT+N+: 3-

year DFS: 38.6% vs. 14.3%, P=0.013, Supplementary Figure S4C; 3-

year OS: 56.1% vs. 32.1%, P=0.016, Supplementary Figure S4D).
Frontiers in Immunology 05
Discussion

For locally advanced EC, NAT is now the accepted therapeutic

option in certain countries. For patients with localized EC, the

National Comprehensive Cancer Network (NCCN) guidelines

suggest NCRT (3). On the other hand, NCT is advised by

Japanese recommendations for those with resectable stage II or

III thoracic EC (4). Due to immunotherapy as an emerging

treatment modality, there is currently a lack of information to

enlighten clinicians of its potential benefits to the point of care and

help guide clinical decision making. In our investigation, 30.2% of

patients who had PCR after NICT demonstrated a respectable

survival rate (3-year DFS: 86.2% and 3-year OS: 95.4%).

Therefore, AIT did not significantly improve survival in patients

with PCR (ypT0N0), and follow-up without further treatment was
TABLE 1 Continued

Total (n=215) Non-AIT (n=137) AIT (n=78) P-value

stage I 42 (19.5) 29 (21.2) 13 (16.7)

stage II 20 (9.3) 7 (5.1) 13 (16.7)

stage III 64 (29.8) 39 (28.5) 25 (32.1)

stage IV 24 (11.2) 8 (5.8) 16 (20.5)

Total LNs (median, Q1-3, n) 20 (16-26) 19 (15-25) 22 (18-29) 0.009

Positive LNs (median, Q1-3, n) 0 (0-1) 0 (0-1) 1 (0-2) 0.001

Negative LNs (median, Q1-3, n) 19 (15-26) 18 (14-25) 20 (16-26) 0.130
ESCC, esophageal squamous cell carcinoma; NICT, neoadjuvant immunochemotherapy; AIT, adjuvant immunotherapy; BMI, body mass index; SD, standard deviation; TNM, tumor node
metastasis; PCR, pathological complete response; LN, lymph node.
FIGURE 1

Survival analyses. The 3-year DFS (A) or 3-year OS (B) of all cohorts. The 3-year DFS (C) or 3-year OS (D) in patients with and without AIT.
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FIGURE 2

Subgroup analyses of survival. The 3-year DFS (A) or OS (B) in ypT0N0. The 3-year DFS (C) or OS (D) in ypT+N0. The 3-year DFS (E) or OS (F) in ypT+N+.
TABLE 2 Characteristics in ypT+N+ patients with ESCC receiving NICT.

Total (n=85) Non-AIT (n=46) AIT (n=39) P-value

Sex (n, %) 0.347

female 12 (14.1) 8 (17.4) 4 (10.3)

male 73 (85.9) 38 (82.6) 35 (89.7)

Age (median, Q1-3, years) 64 (57-69) 63 (57-68) 64 (57-69) 0.744

BMI (median, Q1-3, Kg/m2) 21.8 (19.8-23.1) 21.6 (19.6-22.6) 21.8 (20.2-23.6) 0.359

Tumor location (n, %) 0.419

upper 10 (11.8) 5 (10.9) 5 (12.8)

middle 37 (43.5) 23 (50.0) 14 (35.9)

lower 38 (44.7) 18 (39.1) 20 (51.3)

Differentiation (n, %) 0.204

well 15 (17.6) 9 (19.6) 6 (15.4)

moderate 33 (38.8) 21 (45.7) 12 (30.8)

poor 37 (43.6) 16 (34.7) 21 (53.8)

Vessel invasion (n, %) 27 (20.9) 12 (26.1) 15 (38.5) 0.222

Perineural invasion (n, %) 27 (31.8) 14 (30.4) 13 (33.3) 0.775

Tumor length (median, Q1-3, cm) 3.00 (2.00-4.20) 2.80 (1.88-3.78) 3.20 (2.50-4.60) 0.012

Immunotherapy (n, %) 0.097

nivolumab 4 (4.7) 1 (2.2) 3 (7.7)

pembrolizumab 14 (16.5) 6 (13.0) 8 (20.5)

camrelizumab 44 (51.8) 30 (65.2) 14 (35.9)

tislelizumab 16 (18.8) 6 (13.0) 10 (25.6)

sintilimab 7 (8.2) 3 (6.6) 4 (10.3)

(Continued)
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feasible. Regrettably, patients with a residual pathologic viable

lesion have a poor prognosis, and PCR is frequently not obtained

in most cases (5, 6). It needs more research to fully confirm how

beneficial AIT is for individuals who have had surgery and NICT. In

terms of 3-year DFS or 3-year OS, there was no statistically

significant difference between those with and without AIT.

Nonetheless, individuals with ypT+N+ showed a significant

survival benefit from AIT (DFS: P=0.036; OS: P=0.010). It was

also found that AIT was related to both DFS (HR: 0.297; P<0.001)

and OS (HR: 0.321; P=0.001) in patients with ypT+N+.

It is generally acknowledged that NAT is useful for EC;

nevertheless, the function of AT is still not really clear. AIT has

been shown to enhance DFS in patients who had NCRT and

surgical resection for EC, according to the recent Checkmate 577

trial (14). However, its use for those with NICT is limited. The

administration of postoperative ACT to those with stage II or III

ESCC who had NAT with surgery is not well-supported by available

data, according to the Japan Esophageal Society’s practice guidelines

(18). Furthermore, the practice guidelines on multimodality

treatment for EC published by the Society for Thoracic Surgeons

also advise against providing the optimal treatment to node-positive

patients who have already had multimodality therapy (19). In

addition, a multiinstitutional study discovered that the rate of AT

ranged from 3.2% to 50% in real clinical practice, indicating that AT
Frontiers in Immunology 07
is administered on a basis to numerous patients and varies greatly

throughout clinicians and institutions (20).

The effects of AT following NAT and surgery have been

investigated in a number of retrospective researches. Kim et al.

(21) revealed that ACT after NCRT has been shown to be viable;

however, the study’s conclusions might have been impacted by the

limited sample size. Mokda et al. (22) came to the same conclusion,

with a small number of postoperative ACTs despite having up to

10,000 patients who underwent NCRT prior to surgery. According

to studies published by Glatz et al. (23) and Kamarajah et al. (24),

OS can be enhanced by ACT administered after NCT. Nonetheless,

other research also presents differing findings. According to a

multicenter cohort trial, patients with R1 resection were the only

ones who benefited from ACT administered after NCT for EA, with

no improvement in prognosis (25). Similar findings were also made

by studies conducted by Bott et al. (26) and Li et al. (27). According

to a recent meta-analysis, AT following NAT with negative

resection margins improves 1- and 5-year OS with moderate to

high confidence of evidence; however, because these outcomes are

not widely reported, the benefit for DFS is still unknown (8).

Patients contemplating AT should be advised on benefits versus

morbidity because the benefit of AT is frequently minimal (7).

The primary NAT employed in these investigations was NCRT,

while the primary pathogenic form of EC examined was EA. The
TABLE 2 Continued

Total (n=85) Non-AIT (n=46) AIT (n=39) P-value

Surgical method (n, %) 0.082

McKeown 68 (80.0) 40 (87.0) 28 (71.8)

Ivor-Lewis 17 (20.0) 6 (13.0) 11 (28.2)

ypT stage (n, %) 0.055

T1 8 (9.4) 7 (15.2) 1 (2.6)

T2 23 (27.1) 15 (32.6) 8 (20.5)

T3 37 (43.5) 18 (39.1) 19 (48.7)

T4 17 (20.0) 6 (13.0) 11 (28.2)

ypN stage (n, %) 0.145

N1 48 (56.5) 27 (58.7) 21 (53.8)

N2 26 (30.6) 16 (34.8) 10 (25.7)

N3 11 (12.9) 3 (6.5) 8 (20.5)

ypTNM stage (n, %) 0.044

stage IIIA 19 (22.4) 13 (28.3) 6 (15.4)

stage IIIB 42 (49.4) 15 (54.3) 17 (43.6)

stage IVA 24 (28.2) 8 (17.4) 16 (41.0)

Total LNs (median, Q1-3, n) 21 (17-29) 20 (15-27) 22 (20-30) 0.064

Positive LNs (median, Q1-3, n) 2 (1-4) 1 (0-3) 2 (1-6) 0.007

Negative LNs (median, Q1-3, n) 19 (15-26) 18 (14-26) 20 (15-26) 0.466
ESCC, esophageal squamous cell carcinoma; NICT, neoadjuvant immunochemotherapy; AIT, adjuvant immunotherapy; BMI, body mass index; SD: standard deviation; TNM, tumor node
metastasis; PCR, pathological complete response; LN, lymph node.
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advantages of our study are demonstrated by the fact that, in

contrast to earlier research, it examined a uniform pathology of

ESCC and offered comprehensive information on the NICT. A

further advantage of this research was that the follow-up period of

three years and a specific sample size were chosen to provide a good

predictive value for the prognosis analysis. According to earlier

research, individuals with pathologic node-positive (ypN+)

conditions greatly benefit from AT. Samson et al. (28) found that

ACT led to a better median OS in patients with ypN+ from the

National Cancer Database who had NAT plus surgery.

Semenkovich et al. (20) indicated that patients with ypN+ who

underwent NAT and surgery in a multicenter retrospective analysis

who got ACT had a longer median OS compared to those who did

not examine patients. In patients with ypT0N0 or ypT+N0, Burt

and colleagues found that ACT did not significantly lower the

probability of mortality. On the other hand, among individuals with

ypTanyN+, ACT was linked to a 30% decrease in the risk of death in

the whole cohort (29). According to Park et al.’s research, ACT

following NAT and surgery improves the OS in those with ypT+N+

ESCC by reducing distant metastases (30). In our research, patients

with ypT+N+ clearly benefit from AIT, but those with ypT+N0 or

ypT0N+ did not demonstrate any benefit to survival. Compared to

those with ypT+N0 or ypT0N+, the impact of additionally AIT may

theoretically be more pronounced in those with ypT+N+ since they

have a lower survival rate.

Although the primary finding of this study indicates that AIT

improves DFS and OS in ypT+N+ patients following NICT and

surgery, we believe that AIT cannot be consistently given to all ypT

+N+ ESCC patients uniformly. Carefully assessing the patient’s

status following NICT and esophagectomy is necessary, as is

weighing the advantages of AIT in terms of survival against the

danger of recurrence. Furthermore, clinicians must find suitable

patients with tolerance status so they can receive AIT, and further

research is needed to determine the standards for candidate

screening. In addition, efforts must be undertaken to lower

postoperative complications and increase long-term survival

because early postoperative morbidity and death are barriers

to AIT.

There is currently no agreement on AIT in situations where R0

resection is required following NICT. Patients who achieved a PCR

in the CheckMate 577 trial with the 5-year OS of 47-72% were

excluded because they were thought to be at low risk of recurrence

(14). Nonetheless, between 17% and 39% of these individuals later

developed recurrences, with locoregional recurrence being the

primary treatment failure pattern. In the current study, therefore,

the purpose was to assess the effectiveness of AIT in patients with

ESCC following NICT plus surgery as well as in those with PCR.

The study indicated that AIT significantly improved both DFS and

OS in patients with ypT+N+, but not in those with PCR.

Although there are no long-term follow-ups from trials, clinical

evidence indicates that NICT with R0 resection may be an appealing

therapeutic option for individuals with ESCC. Based on Checkmate

577 results, some national guidelines have changed their
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recommendations for adjuvant nivolumab for non-PCR patients

after surgery following NCRT (14). Compared to historical data,

Mamdani et al. (NCT02639065) demonstrated that adjuvant

durvalumab significantly improved the 1-year recurrence-free

survival for those with locally progressed EC and pathologically

remaining disease after R0 resection following NCRT (31).

However, the findings reported by Park et al. (NCT02520453)

differ from the Checkmate 577 trial and Mamdani’s. The results

revealed that there was no significant difference in DFS or OS

between the two groups (32). Furthermore, there are no guidelines

to recommend how many courses of AIT are required. In another

research (NCT04437212), Toripalimab was administered every

three weeks for four cycles as adjuvant treatment (33). However,

the authors stated that based on existing evidence and standards,

four cycles of AIT may not be sufficient for those without PCR after

NAT. Therefore, further research is needed to explore the optimal

AT for patients who have undergone NICT and surgery.

This study has some limitations. Firstly, this is a retrospective

cohort study from a single institution. However, the current study is

of great significance in the absence of sufficient evidence-based

medical evidence. A retrospective analysis was used to examine past

cases in order to obtain evidence, as there haven’t been any from

these clinical studies to date. Secondly, there are a variety of

immune drugs, and there may be differences in prognosis

between different immune drugs. However, our findings showed

that there was no statistical difference in the characteristics and

prognosis of different immune agents. Finally, the decision for

patients to receive AIT, with some selectivity, was largely

determined by clinicians. However, in patients with ypT+N+,

there was no significant difference between patients with or

without AIT. Consequently, more randomized controlled clinical

trials are necessary to determine the indications and treatment plan

for AIT.

In summary, after NICT and surgery for ESCC, AIT increased

DFS and OS in ypT+N+ patients. Since these individuals are able to

tolerate the additional treatment, AIT may be a viable alternative for

them. However, additional trials should be conducted to better

examine the results of this retrospective investigation.
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SUPPLEMENTARY FIGURE 1

The inclusion criteria of current study.

SUPPLEMENTARY FIGURE 2

Correlation between AIT and recurrence. AIT can effectively reduce distant

recurrence (14.1% vs. 27.7%, P=0.022), but not for local recurrence (19.2% vs.

13.1%, P=0.233).

SUPPLEMENTARY FIGURE 3

Multivariable analysis in ypT+N+ individuals. Parameters linked to DFS (A) or
OS (B) in patients with ypT+N+ ESCC. The Sankey diagrams regarding
relations among AIT, ypTNM stages, and prognosis for all cohorts (C) or

those with ypT+N+ (D).

SUPPLEMENTARY FIGURE 4

Survival grouped by clinical stage decline. The 3-year DFS (A) or 3-year OS
(B) of all cohorts with and without clinical stage decline. The 3-year DFS (C) or
3-year OS (D) in ypT+N+ patients with and without clinical stage decline.
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