Supplementary Table S1. All Neoadjuvant Therapy-Related Adverse Events (Common Terminology Criteria for Adverse Events Version 5.0), and Surgical-Related Adverse Events
	Case No.
	Skin (rash, dryness, dermatitis)
	Pain (lymph node and oral)
	Colitis/Diarrhea
	Fatigue
	Proteinuria
	Hypertension
	Hyperbilirubinemia
	Thrombocytopenia
	Leukopenia
	Increased AST level
	Reactive capillary hemangiomas
	Surgical-Related Adverse Events (Clavien-Dindo grade)

	1
	
	
	
	
	
	G2
	
	
	
	G1
	
	

	2
	
	
	
	
	
	
	
	
	
	G1
	
	

	3
	
	
	
	
	
	
	G1
	
	
	
	G1
	Subcutaneous exudate (G1)

	5
	
	
	
	
	
	G1
	
	
	
	
	
	

	6
	
	G1
	
	
	
	
	
	G1
	
	
	
	Post-tracheostomy bleeding (G1)

	7
	
	
	
	
	
	
	
	
	
	
	
	

	8
	
	
	
	G1
	G2
	
	
	
	
	
	G1
	

	9
	
	
	G1
	G1
	G1
	
	
	
	G2
	
	
	

	10
	
	G1
	
	
	
	
	G1
	G1
	
	
	
	

	11
	
	G1
	
	
	
	
	G1
	
	
	
	G1
	

	12
	G2
	
	
	
	
	
	G2
	G1
	
	
	
	

	13
	
	
	
	
	
	
	G1
	
	
	
	
	

	14
	
	G2
	
	
	
	G2
	G1
	
	
	G1
	
	

	15
	
	
	
	
	G2
	G2
	G1
	G1
	G1
	
	
	

	16
	
	
	
	
	G1
	
	
	G2
	
	
	
	

	17
	
	
	
	G1
	G1
	
	
	
	G1
	
	
	

	18
	
	
	G1
	
	G2
	
	G1
	G1
	
	
	
	

	19
	
	
	
	
	
	
	
	G1
	
	
	
	Post-flap-reconstruction pharyngeal fistula (G1)

	20
	
	
	
	
	
	
	
	
	
	
	
	

	21
	
	
	
	
	
	
	
	G1
	
	
	
	Wound infection (G1)


Abbreviations: G1: Grade 1. G2: Grade 2. AST, aspartate aminotransferase.

Supplementary Table S2. Radiotherapy-Related Adverse Events (Common Terminology Criteria for Adverse Events Version 5.0) in 18 Participants Underwent Radiotherapy

	Radiotherapy-Related Adverse Events
	N (%)

	
	Grade 1-2
	Grade 3
	Grade 4

	Radiodermatitis
	12 (66.7)
	2 (11.1)
	

	Radiation-induced oral mucositis
	16 (88.9)
	
	

	Leukopenia
	4 (22.2)
	
	

	Hemoglobin decline
	8 (44.4)
	
	

	Thrombocytopenia
	5 (27.8)
	
	

	Increased AST level
	2 (11.11)
	
	

	Hyperbilirubinemia
	3 (16.7)
	
	


Abbreviations: AST, aspartate aminotransferase.

Supplementary Table S3. Pathological Response

	Patient No.
	Baseline Biopsy Sample
	Surgical Resected Sample

	
	TPS
	CPS
	CPS ≥ 1
	CPS ˃ 10
	CPS ≥ 20
	%RVT
	MPRa

	1
	0
	0
	
	
	
	7.36 
	+

	2
	0
	0
	
	
	
	29.41 
	

	3
	0
	1
	+
	
	
	27.17 
	

	5
	5
	8
	+
	
	
	62.13 
	

	6
	20
	25
	+
	+
	+
	9.37 
	+

	7
	3
	3
	+
	
	
	8.76 
	+

	8
	30
	40
	+
	+
	+
	0.23 
	+

	9
	10
	12
	+
	+
	
	9.76 
	+

	10
	3
	5
	+
	
	
	27.51 
	

	11
	30
	35
	+
	+
	+
	1.94 
	+

	12
	0
	2
	+
	
	
	40.52 
	

	13
	0
	0
	
	
	
	23.30 
	

	14
	3
	5
	+
	
	
	41.52 
	

	15
	3
	5
	+
	
	
	33.00 
	

	16
	2
	10
	+
	
	
	36.79 
	

	17
	0
	0
	
	
	
	49.12 
	

	18
	5
	7
	+
	
	
	1.06 
	+

	19
	1
	1
	+
	
	
	39.51 
	

	20
	3
	5
	+
	
	
	34.91 
	

	21
	NA
	90
	+
	+
	+
	0.00 
	+


a: MPR: no more than 10% RVT.

Abbreviations: TPS, Tumor Proportion Score. CPS, Combined Positive Score. RVT, Residual Viable Tumor. MPR, Major Pathological Response.

Supplementary Table S4. Information of 20 Patients for Efficacy Analysis

	Patient No.
	Disease Stagea
	Radiographic Responsec
	Pathological Response

	
	Baseline cT stage
	Baseline cN stage
	Baseline cTNM
	Baseline c stage
	pTNM (post-neoadjuvant therapy)b
	p stage (post-neoadjuvant therapy)b
	Δ Primary Lesion (mm)
	Δ Sumd (mm)
	RECIST 1.1
	RVT (%)
	MPRe

	1
	3
	0
	T3N0M0
	III
	T2N1M0
	III
	-15.1
	-15.1
	PR
	7.36 
	+

	2
	3
	0
	T3N0M0
	III
	T3N0M0
	III
	-2.1
	-2.1
	SD
	29.41 
	

	3
	3
	2C
	T3N2M0
	IVa
	T3N3M0
	IVb
	-4.2
	-4.8
	SD
	27.17 
	

	5
	3
	0
	T3N0M0
	III
	T3N0M0
	III
	0
	0
	SD
	62.13 
	

	6
	3
	2b
	T3N2M0
	IVa
	T3N2M0
	IVa
	-5.2
	-6
	SD
	9.37 
	+

	7
	3
	1
	T3N1M0
	III
	T2N1M0
	III
	-8.4
	-11
	SD
	8.76 
	+

	8
	3
	0
	T3N0M0
	III
	T2N0M0
	II
	-6.5
	-6.5
	SD
	0.23 
	+

	9
	3
	0
	T3N0M0
	III
	T3N0M0
	III
	14.7
	14.7
	PD
	9.76 
	+

	10
	3
	0
	T3N0M0
	III
	T3N0M0
	III
	-2.1
	-2.1
	SD
	27.51 
	

	11
	3
	0
	T3N0M0
	III
	T2N0M0
	II
	4.2
	-12.2
	PR
	1.94 
	+

	12
	3
	0
	T3N0M0
	III
	T3N0M0
	III
	1.4
	4.2
	PD
	40.52 
	

	13
	3
	0
	T3N0M0
	III
	T3N0M0
	III
	-12.2
	1.4
	SD
	23.30 
	

	14
	3
	0
	T3N0M0
	III
	T3N2M0
	IVa
	14.3
	14.3
	PD
	41.52 
	

	15
	3
	0
	T3N0M0
	III
	T3N0M0
	III
	NA
	NA
	NA
	33.00 
	

	16
	3
	1
	T3N1M0
	III
	T3N3M0
	IVb
	7.5
	9.4
	PD
	36.79 
	

	17
	3
	0
	T3N0M0
	III
	T3N2M0
	IVa
	11
	11
	PD
	49.12 
	

	18
	4
	0
	T4N0M0
	IVa
	T3N0M0
	III
	-11.3
	-15.2
	SD
	1.06 
	+

	19
	3
	0
	T3N0M0
	III
	T3N1M0
	III
	-10.2
	-10.2
	SD
	39.51 
	

	20
	4
	0
	T4N0M0
	IVa
	T4N1M0
	IVa
	3.9
	14.6
	PD
	34.91 
	

	21
	3
	1
	T3N1M0
	III
	T1N1M0
	III
	-14.3
	-19.5
	PR
	0.00 
	+ (pCR)


a American Joint Committee on Cancer (AJCC), 8th Edition staging. b According to the AJCC principle, “pTNM” and “p stage” should be judged in primary tumors. Therefore, “pTNM” and “p stage” in this study, which were determined by samples underwent neoadjuvant therapy, need further discussion.  c According to RECIST 1.1. d Diameter sum of target (primary) lesion and non-target lesion (cervical metastatic lymph node). e MPR: no more than 10% RVT.
Abbreviations: RECIST, Response Evaluation Criteria in Solid Tumors. PR, Partial Response. SD, Stable Disease. PD, Progressive Disease. NA, Not Available. RVT, Residual Viable Tumor. MPR, Major Pathological Response. pCR, Pathological Complete Response.

Supplementary Table S5. Pathological Response in Metastatic Lymph Nodes

	Patient No.
	pN stage
	Response in lymph nodes
	MPR a in primary tumor

	1
	1
	Not significant
	+

	3
	3b
	Necrosis, Multinucleated giant cells, calcification
	

	6
	2b
	Necrosis, Multinucleated giant cells, Calcification
	+

	7
	1
	Necrosis, Multinucleated giant cells
	

	14
	2c
	Not Significant
	

	16
	3b
	Necrosis, Multinucleated giant cells
	

	17
	2a
	Necrosis
	

	19
	1
	Not Significant
	

	20
	1
	Necrosis, Multinucleated giant cells
	

	21
	1
	Necrosis, Proliferative fibrosis
	+ (pCR)


a MPR: no more than 10% residual viable tumor.

Abbreviations: MPR, Major Pathological Response. pCR: Pathological Complete Response.

Supplementary Figure S1: Fluorescence intensity quantification of TILs in tumor tissues before- and after- neoadjuvant therapy.

[image: image1.jpg]counts/mm?

counts/mm?

The HPD patient

2000 400 250 CDe8+ CD163-
CD8+ CDes+ CD163+ °
1500 . 30 o 2
E 150
1000 2 200
3 % 100
500 100 ™
o o " =
Before- After- neoadjuvant therapy Before- After- necadjuvant therapy Before- After- neoadjuvant therapy
4000 CD56 dim 400 PD-1 2000 CD20+
3000 ., 300 ., 1500
2000 % 200 £ 1000
1000 100 500
0 _ o 04
Before- After- neoadjuvant therapy Before- After- neoadjuvant therapy Before- After- neoadjuvant therapy
6000 CD3+ 1500 CD4+ 2000 FoxP3
1500
4000 "E 1000 %
g 2 1000
2000 500 g
500
0 o o

Before- After- neoadjuvant therapy

Before- After- neoadjuvant therapy

Before- After- neoadjuvant therapy




Infiltration density change of different lymphocytes subgroups in tumor samples before- and after- neoadjuvant therapy in 20 patients.

Abbreviations: HPD, hyperprogression disease.
