Supplemental Table S1 Safety and efficacy of different immunotherapy agents.
	
	Pembrolizumab (n=29)
	Toripalimab (n=10)
	Tisleizumab (n=49)
	Sintilimab (n=30)
	p

	Hematologic toxicities
	
	
	
	
	0.284

	 Grade 1-2
	15 (51.7%)
	6 (60.0%)
	31 (63.3%)
	14 (46.7%)
	

	 Grade 3-4
	7 (24.1%)
	3 (30.0%)
	10 (20.4%)
	4 (13.3%)
	

	Gastrointestinal toxicity
	
	
	
	
	0.983

	 Grade 1-2
	12 (41.4%)
	4 (40.0%)
	20 (40.8%)
	11 (36.7%)
	

	Skin toxicities
	
	
	
	  
	0.259

	 Grade 1-2
	5 (17.2%)
	0 (0.0%)
	4 (8.2%)
	1 (3.3%)
	

	Lung toxicities
	
	
	
	
	0.581

	 Grade 1-2
	0 (0.0%)
	0 (0.0%)
	2 (4.1%)
	0 (0.0%)
	

	Endocrine toxicity
	
	
	
	
	0.867

	 Grade 1-2
	1 (3.5%)
	0 (0.0%)
	1 (2.0%)
	2 (6.7%)
	

	Renal toxicity
	
	
	
	
	0.581

	 Grade 1-2
	0 (0.0%)
	0 (0.0%)
	2 (4.1%)
	0 (0.0%)
	

	Nervous system toxicities
	
	
	
	
	1.000

	 Grade 1-2
	0 (0.0%)
	0 (0.0%)
	1 (2.0%)
	0 (0.0%)
	

	Cardiovascular toxicities
	
	
	
	
	0.331

	 Grade 1-2
	1 (3.5%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	Postoperative complications
	
	
	
	
	

	 Anastomotic leakage
	9 (31.0%)
	1 (10.0%)
	7 (14.3%)
	9 (30.0%)
	0.182

	 Pneumonia
	13 (44.8%)
	4 (40.0%)
	14 (28.6%)
	13 (43.3%)
	0.401

	 Pneumothorax
	6 (20.7%)
	1 (10.0%)
	6 (12.2%)
	6 (20.0%)
	0.684

	 Liver dysfunction
	5 (17.2%)
	0 (0.0%)
	3 (6.1%)
	0 (0.0%)
	0.059

	 Poor incision healing
	0 (0.0%)
	1 (10.0%)
	1 (2.0%)
	0 (0.0%)
	0.285

	 Recurrent laryngeal nerve injury
	1 (3.5%)
	0 (0.0%)
	2 (4.1%)
	0 (0.0%)
	0.708

	pCR
	9 (31.0%)
	0 (0.0%)
	14 (28.6%)
	9 (30.0%)
	0.220

	MPR
	15 (51.7%)
	5 (50.0%)
	25 (51.0%)
	13 (43.3%)
	0.917

	Recurrence
	12 (41.4%)
	6 (60.0%)
	22 (44.9%)
	9 (30.0%)
	0.349

	Death
	10 (34.5%)
	5 (50.0%)
	17 (34.7%)
	4 (13.3%)
	0.069


Abbreviations: pCR, pathological complete regression; MPR, major pathological regression.


Supplemental Table S2 Safety and efficacy of different immunotherapy cycle number.
	
	2 cycles (n=97)
	≥3 cycles (n=21)
	p

	Hematologic toxicities
	
	
	0.680

	 Grade 1-2
	56 (57.7%)
	10 (47.6%)
	

	 Grade 3-4
	19 (19.6%)
	5 (23.8%)
	

	Gastrointestinal toxicity
	
	
	1.000

	 Grade 1-2
	39 (40.2%)
	8 (38.1%)
	

	Skin toxicities
	
	
	0.381

	 Grade 1-2
	7 (7.2%)
	3 (14.3%)
	

	Lung toxicities
	
	
	1.000

	 Grade 1-2
	2 (2.1%)
	0 (0.0%)
	

	Endocrine toxicity
	
	
	0.548

	 Grade 1-2
	3 (3.1%)
	1 (4.8%)
	

	Renal toxicity
	
	
	0.326

	 Grade 1-2
	1 (1.0%)
	1 (4.8%)
	

	Nervous system toxicities
	
	
	1.000

	 Grade 1-2
	1 (1.0%)
	0 (0.0%)
	

	Cardiovascular toxicities
	
	
	1.000

	 Grade 1-2
	1 (1.0%)
	0 (0.0%)
	

	Postoperative complications
	
	
	

	 Anastomotic leakage
	20 (20.6%)
	6 (28.6%)
	0.401

	 Pneumonia
	36 (37.1%)
	8 (38.1%)
	1.000

	 Pneumothorax
	16 (16.5%)
	3 (14.3%)
	1.000

	 Liver dysfunction
	7 (7.2%)
	1 (4.8%)
	1.000

	 Poor incision healing
	2 (2.1%)
	0 (0.0%)
	1.000

	 Recurrent laryngeal nerve injury
	3 (3.1%)
	0 (0.0%)
	1.000

	pCR
	26 (26.8%)
	6 (28.6%)
	1.000

	MPR
	47 (48.5%)
	11 (52.4%)
	0.932

	Recurrence
	41 (42.3%)
	8 (38.1%)
	0.914

	Death
	32 (33.0%)
	4 (19.0%)
	0.319


Abbreviations: pCR, pathological complete regression; MPR, major pathological regression.


Supplemental Table S3 TRG and RECIST 1.1 evaluation results.
	TRG
	RECIST 1.1
	Total

	
	CR
	PR
	SD
	PD
	

	TRG1
	16
	19
	10
	0
	45

	TRG2
	4
	12
	11
	0
	27

	TRG3
	3
	9
	17
	1
	30

	TRG4
	5
	13
	42
	2
	62

	Total
	28
	53
	80
	3
	164


Abbreviations: TRG, tumor regression grade; RECIST 1.1, response evaluation criteria in solid tumors version 1.1; CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease.


Supplemental Table S4 Pattern of recurrence.
	Type of Event
	nICT (n=118)
	nCT (n=46)
	p

	Recurrence mode
	
	
	0.003

	 No recurrence
	76 (64.4%)
	17 (37.0%)
	

	 Locoregional only
	21 (17.8%)
	9 (19.6%)
	

	 Distant only
	8 (6.8%)
	10 (21.7%)
	

	 Locoregional and distant
	13 (11.0%)
	10 (21.7%)
	


Abbreviations: nICT, neoadjuvant immunochemotherapy; nCT, neoadjuvant chemotherapy.


Supplemental Table S5 Univariable and multivariable Cox regression analysis of DFS
	Variables
	Univariable analysis
	Multivariable analysis

	
	HR (95% CI)
	p
	HR (95% CI)
	p

	Sex
	
	
	
	

	 Male
	Reference
	
	
	

	 Female
	0.601 (0.300-1.202)
	0.150
	
	

	Age
	
	
	
	

	 <60
	Reference
	
	
	

	 ≥60
	0.924 (0. 594-1.437)
	0.725
	
	

	Site
	
	
	
	

	Upper
	Reference
	
	
	

	Middle
	1.032 (0.508-2.093)
	0.932
	
	

	  Lower
	0.633 (0.279-1.433)
	0.272
	
	

	Clinical T stage
	
	
	
	

	 T1-2
	Reference
	
	Reference
	

	 T3-4
	3.323 (1.601-6.899)
	0.001
	2.609 (1.203-5.661)
	0.015

	Clinical N stage
	
	
	
	

	[bookmark: _Hlk206771024] N0
	Reference
	
	Reference
	

	 N1-3
	1.627 (0.995-2.658)
	0.052
	2.432 (0.629-9.406)
	0.198

	Clinical TNM
	
	
	
	

	 II
	Reference
	
	Reference
	

	 III
	1.627 (0.992-2.667)
	0.054
	0.706 (0.197-2.536)
	0.594

	 IV
	1.627 (0.484-5.465)
	0.431
	-
	-

	Neoadjuvant therapy
	
	
	
	

	nICT
	Reference
	
	Reference
	

	nCT
	1.740 (1.109-2.733)
	0.016
	1.604 (0.960-2.681)
	0.071

	Surgery type
	
	
	
	

	 Mckeown
	Reference
	
	Reference
	

	 Ivor Lewis
	2.650 (0.830-8.467)
	0.100
	0.428 (0.099-1.847)
	0.255

	 Sweet
	0.621 (0.269-1.433)
	0.264
	0.551 (0.230-1.318)
	0.180

	R0
	
	
	
	

	 No
	Reference
	
	Reference
	

	 Yes
	0.244 (0.097-0.610)
	0.003
	1.187 (0.323-4.365)
	0.796

	RECIST 1.1
	
	
	
	

	 CR
	Reference
	
	Reference
	

	 PR
	1.675 (0.751-3.736)
	0.207
	1.657 (0.657-4.181)
	0.285

	 SD
	2.696 (1.270-5.725)
	0.010
	1.328 (0.521-3.384)
	0.552

	 PD
	10.130 (2.653-38.640)
	<0.001
	6.319 (0.941-42.437)
	0.058

	TRG
	
	
	
	

	 TRG1
	Reference
	
	Reference
	

	 TRG2
	2.380 (1.042-5.433)
	0.040
	-
	-

	 TRG3
	3.344 (1.505-7.429)
	0.003
	0.636 (0.325-1.241)
	0.185

	 TRG4
	5.702 (2.821-11.520)
	<0.001
	-
	-

	MPR
	
	
	
	

	 No
	Reference
	
	Reference
	

	 Yes
	0.314 (0.191-0.516)
	<0.001
	0.628 (0.294-1.340)
	0.229

	Pathological T stage
	
	
	
	

	 T0
	Reference
	
	Reference
	

	 T1
	1.492 (0.589-3.784)
	0.399
	1.134 (0.292-4.407)
	0.856

	 T2
	3.529 (1.566-7.949)
	0.002
	3.260 (0.887-11.981)
	0.075

	 T3-4
	6.116 (3.047-12.270)
	<0.001
	4.429 (1.265-15.515)
	0.020

	Pathological N stage
	
	
	
	

	  N0
	Reference
	
	Reference
	

	[bookmark: _Hlk206793180]  N1-3
	3.658 (2.325-5.755)
	<0.001
	2.407 (1.379-4.200)
	0.002

	pCR
	
	
	
	

	[bookmark: _Hlk206800887] No
	Reference
	
	Reference
	

	 Yes
	0.195 (0.085-0.450)
	<0.001
	1.236 (0.294-5.195)
	0.772

	Adjuvant therapy
	
	
	
	

	 No
	Reference
	
	Reference
	

	 Yes
	1.724 (1.055-2.817)
	0.030
	1.614 (0.936-2.782)
	0.085


Abbreviations: DFS, disease-free survival; HR, hazard ratio; nICT, neoadjuvant immunochemotherapy; nCT, neoadjuvant chemotherapy; RECIST 1.1, response evaluation criteria in solid tumors version 1.1; CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; TRG, tumor regression grade; MPR, major pathological regression; pCR, pathological complete regression.


Supplemental Table S6 Univariable and multivariable Cox regression analysis of OS
	Variables
	Univariable analysis
	Multivariable analysis

	
	HR (95% CI)
	p
	HR (95% CI)
	p

	Sex
	
	
	
	

	 Male
	Reference
	
	
	

	 Female
	0.745 (0.354-1.569)
	0.439
	
	

	Age
	
	
	
	

	 <60
	Reference
	
	
	

	 ≥60
	0.974 (0.588-1.611)
	0.917
	
	

	Site
	
	
	
	

	Upper
	Reference
	
	
	

	Middle
	1.044 (0.442-2.469)
	0.922
	
	

	  Lower
	0.720 (0.273-1.898)
	0.507
	
	

	Clinical T stage
	
	
	
	

	 T1-2
	Reference
	
	Reference
	

	 T3-4
	3.555 (1.424-8.875)
	0.007
	2.325 (0.888-6.083)
	0.086

	Clinical N stage
	
	
	
	

	[bookmark: _Hlk206793949] N0
	Reference
	
	Reference
	

	 N1-3
	1.526 (0.881-2.646)
	0.132
	0.850 (0.104-6.920)
	0.879

	Clinical TNM
	
	
	
	

	 II
	Reference
	
	Reference
	

	 III
	1.583 (0.912-2.750)
	0.103
	1.870 (0.240-14.571)
	0.550

	 IV
	0.605 (0.081-4.538)
	0.625
	-
	-

	Neoadjuvant therapy
	
	
	
	

	nICT
	Reference
	
	
	

	nCT
	1.634 (0.972-2.747)
	0.064
	
	

	Surgery type
	
	
	
	

	 Mckeown
	Reference
	
	Reference
	

	 Ivor Lewis
	2.051 (0.494-8.519)
	0.323
	0.603 (0.105-3.478)
	0.572

	 Sweet
	0.858 (0.368-2.002)
	0.723
	0.836 (0.345-2.026)
	0.692

	R0
	
	
	
	

	 No
	Reference
	
	Reference
	

	 Yes
	0.098 (0.038-0.255)
	<0.001
	0.448 (0.104-1.930)
	0.281

	RECIST 1.1
	
	
	
	

	 CR
	Reference
	
	Reference
	

	 PR
	2.327 (0.784-6.908)
	0.540
	2.418 (0.688-8.491)
	0.168

	 SD
	4.447 (1.582-12.500)
	0.005
	2.444 (0.702-8.515)
	0.161

	 PD
	28.560 (6.233-130.900)
	<0.001
	6.454 (0.722-57.683)
	0.095

	TRG
	
	
	
	

	 TRG1
	Reference
	
	Reference
	

	 TRG2
	1.267 (0.422-3.803)
	0.673
	-
	-

	 TRG3
	3.628 (1.411-9.330)
	0.007
	0.606 (0.293-1.252)
	0.176

	 TRG4
	6.852 (2.998-15.660)
	<0.001
	-
	-

	MPR
	
	
	
	

	 No
	Reference
	
	Reference
	

	 Yes
	0.199 (0.105-0.377)
	<0.001
	0.412 (0.149-1.142)
	0.088

	Pathological T stage
	
	
	
	

	 T0
	Reference
	
	Reference
	

	 T1
	1.124 (0.354-3.576)
	0.843
	0.895 (0.174-4.607)
	0.895

	 T2
	2.599 (0.931-7.257)
	0.068
	1.692 (0.333-8.596)
	0.526

	 T3-4
	7.077 (3.127-16.020)
	<0.001
	2.734 (0.587-12.742)
	0.200

	Pathological N stage
	
	
	
	

	  N0
	Reference
	
	Reference
	

	  N1-3
	5.129 (2.956-8.899)
	<0.001
	2.973 (1.517-5.825)
	0.002

	pCR
	
	
	
	

	 No
	Reference
	
	Reference
	

	 Yes
	0.179 (0.065-0.493)
	<0.001
	1.081 (0.200-5.841)
	0.928

	Adjuvant therapy
	
	
	
	

	 No
	Reference
	
	
	

	 Yes
	1.223 (0.712-2.101)
	0.466
	
	


Abbreviations: OS, overall survival; HR, hazard ratio; nICT, neoadjuvant immunochemotherapy; nCT, neoadjuvant chemotherapy; RECIST 1.1, response evaluation criteria in solid tumors version 1.1; PR, partial response; SD, stable disease; PD, progressive disease; TRG, tumor regression grade; MPR, major pathological regression; pCR, pathological complete regression.
