Supplementary table 1 The characteristics baselines of PPCR before PSM
	Characteristics
	PPCR(%)
	Non-PPCR(%)
	p value

	Gender
	
	
	

	Female
	5(100)
	0(0)
	0.006

	Male
	21(36.8)
	36(63.2)
	

	Age
	
	
	

	           <60
	13(46.4)
	15(53.6)
	0.519

	           ≥60
	13(38.2)
	21(61.8)
	

	Tumor Type
	
	
	

	Oropharyngeal cancer
	11(78.6)
	3(21.4)
	0.045

	Hypopharyngeal cancer
	10(27.0)
	27(73.0)
	

	Oral cancer
	4(50.0)
	4(50.0)
	

	Laryngeal cancer
	1(33.3)
	2(66.7)
	

	Multiple Cancer
	
	
	

	No
	25(44.6)
	31(55.4)
	0.190

	Yes
	1(16.7)
	5(83.3)
	

	Differentiation
	
	
	

	
	
	
	

	Well-differentiated
	9(60.0)
	6(40.0)
	0.050

	Moderately differentiated
	13(41.9)
	18(58.1)
	

	Poorly differentiated
	4(25.0)
	12(75.0)
	

	Clinical TNM Staging
	
	
	

	III
	5(62.5)
	3(37.5)
	0.320

	IVA
	19(38.8)
	30(61.2)
	

	IVB
	2(66.7)
	3(60.0)
	

	CPS
	
	
	

	CPS≤1
	5(45.5)
	6(54.5)
	0.871

	1>CPS≤20
	9(37.5)
	15(62.5)
	

	20<CPS
	12(44.4)
	15(55.6)
	

	Immunotherapy cycle
	
	
	

	1
	1(50.0)
	2(66.7)
	0.057

	2
	14(34.1)
	27(65.9)
	

	3
	10(58.8)
	7(41.2)
	

	4
	1(100.0)
	0(0)
	

	Postoperative adjuvant therapy
	
	
	

	No therapy
	8(42.1)
	11(57.9)
	0.634

	Radiotherapy
	9(39.1)
	14(60.9)
	

	Radiochemotherapy
	1(14.3)
	6(87.7)
	

	Immunotherapy
	4(66.7)
	2(33.3)
	

	Radiotherapy or chemoradiotherapy+
immunotherapy
	4(57.1)
	3(42.9)
	

	Total
	26(41.9)
	36(58.1)
	


CPS Combined positive Score; PPCR Pathology complete response of the primary lesion; PSM Propensity score matching

Supplementary table 2 The characteristics baselines of PPCR after PSM
	Characteristics
	PPCR(%)
	Non-PPCR (%)
	p value

	Gender
	
	
	

	Female
	0(0)
	0(0)
	1

	Male
	19(34.5)
	36(65.5)
	

	Age
	
	
	

	           <60
	9(37.5)
	15(62.5)
	0.688

	           ≥60
	10(32.3)
	21(67.7)
	

	Tumor Type
	
	
	

	Oropharyngeal cancer
	6(66.7)
	3(33.3)
	0.262

	Hypopharyngeal cancer
	9(25.0)
	27(75.0)
	

	Oral cancer
	3(42.9)
	4(57.1)
	

	Laryngeal cancer
	1(33.3)
	2(66.7)
	

	Multiple Cancer
	
	
	

	No
	19(38.0)
	31(62.0)
	0.091

	Yes
	0(0)
	5(100)
	

	Differentiation
	
	
	

	
	
	
	

	Well-differentiated
	6(50.0)
	6(50.0)
	0.054

	Moderately differentiated
	1114(37.9)
	18(62.1)
	

	Poorly differentiated
	2(14.3)
	12(85.7)
	

	Clinical TNM Staging
	
	
	

	III
	2(40.0)
	3(60.0)
	0.650

	IVA
	16(34.8)
	30(65.2)
	

	IVB
	1(25.0)
	3(75.0)
	

	CPS
	
	
	

	CPS≤1
	3(33.3)
	6(66.7)
	0.525

	1>CPS≤20
	6(28.6)
	15(71.4)
	

	20<CPS
	10(40.0)
	15(60.0)
	

	Immunotherapy cycle
	
	
	

	1
	0(0)
	1(100.0)
	0.149

	2
	12(30.8)
	27(69.2)
	

	3
	7(50.0)
	7(50.0)
	

	4
	0(0)
	0(0)
	

	Postoperative adjuvant therapy
	
	
	

	No therapy
	6(35.3)
	11(64.7)
	0.592

	Radiotherapy
	6(30.0)
	14(70.0)
	

	Radiochemotherapy
	1(14.3)
	6(85.7)
	

	Immunotherapy
	2(50.0)
	2(50.0)
	

	Radiotherapy or chemoradiotherapy+
immunotherapy
	4(57.1)
	3(42.9)
	

	Total
	19(41.9)
	36(58.1)
	


CPS Combined positive Score; PPCR Pathology complete response of the primary lesion; PSM Propensity score matching
Supplementary table 3 The characteristics baselines of LPCR before PSM
	Characteristics
	LPCR(%)
	Non-LPCR(%)
	p value

	Gender
	
	
	

	Female
	3(60.0)
	2(40.0)
	0.753

	Male
	30(52.6)
	27(47.4)
	

	Age
	
	
	

	           <60
	19(67.9)
	9(32.1)
	0.038

	           ≥60
	14(41.2)
	20(58.8)
	

	Tumor Type
	
	
	

	Oropharyngeal cancer    
	12(85.7)
	2(14.3)
	0.002

	Hypopharyngeal cancer
	18(48.6)
	19(51.4)
	

	Oral cancer
	3(37.5)
	5(62.5)
	

	Laryngeal cancer
	0(0)
	3(100)
	

	Multiple Cancer
	
	
	

	No
	28(50.0)
	28(50.0)
	0.123

	Yes
	5(83.3)
	1(16.7)
	

	Differentiation
	
	
	

	
	
	
	

	Well-differentiated
	9(60..0)
	6(40.0)
	0.104

	Moderately differentiated
	19(61.3)
	12(38.7)
	

	Poorly differentiated
	5(31.3)
	11(68.8)
	

	Clinical TNM Staging
	
	
	

	III
	6(75.0)
	2(25.0)
	0.180

	IVA
	25(51.0)
	24(49.0)
	

	IVB
	2(40.0)
	3(60.0)
	

	CPS
	
	
	

	CPS≤1
	6(54.5)
	5(45.5)
	0.837

	1>CPS≤20
	12(50.0)
	12(50.0)
	

	20<CPS
	15(55.6)
	12(44.4)
	

	Immunotherapy cycle
	
	
	

	1
	2(66.7)
	1(33.3)
	0.899

	2
	21(51.2)
	20(48.8)
	

	3
	9(52.9)
	8(47.1)
	

	4
	1(100.0)
	0(0)
	

	Postoperative adjuvant therapy
	
	
	

	No therapy
	10(52.6)
	9(47.4)
	0.735

	Radiotherapy
	12(52.2)
	11(47.8)
	

	Radiochemotherapy
	2(28.6)
	5(71.4)
	

	Immunotherapy
	5(83.3)
	1(16.7)
	

	Radiotherapy or chemoradiotherapy+
immunotherapy
	4(57.1)
	3(42.9)
	

	Total
	33(53.2)
	29(46.8)
	


CPS Combined positive Score; LPCR Pathology complete response of the lymph node; PSM Propensity score matching
Supplementary table 4 The characteristics baselines of LPCR after PSM
	Characteristics
	LPCR(%)
	Non-LPCR(%)
	p value

	Gender
	
	
	

	Female
	3(60.0)
	2(40.0)
	0.296

	Male
	15(35.7)
	27(64.3)
	

	Age
	
	
	

	           <60
	8(47.1)
	9(52.9)
	0.357

	           ≥60
	10(33.3)
	20(66.7)
	

	Tumor Type
	
	
	

	Oropharyngeal cancer
	4(66.7)
	2(33.3)
	0.125

	Hypopharyngeal cancer
	11(36.7)
	19(63.3)
	

	Oral cancer
	3(37.5)
	5(62.5)
	

	Laryngeal cancer
	0(0)
	3(100)
	

	Multiple Cancer
	
	
	

	No
	16(36.4)
	28(63.6)
	0.301

	Yes
	2(66.7)
	1(33.3)
	

	Differentiation
	
	
	

	
	
	
	

	Well-differentiated
	2(25.0)
	6(75.0)
	0.491

	Moderately differentiated
	13(52.0)
	12(48.0)
	

	Poorly differentiated
	3(21.4)
	11(78.6)
	

	Clinical TNM Staging
	
	
	

	III
	4(66.7)
	2(33.3)
	0.145

	IVA
	13(35.1)
	24(64.9)
	

	IVB
	1(25.0)
	3(75.0)
	

	CPS
	
	
	

	CPS≤1
	2(28.6)
	5(71.4)
	0.703

	1>CPS≤20
	8(40.0)
	12(60.0)
	

	20<CPS
	8(40.0)
	12(60.0)
	

	Immunotherapy cycle
	
	
	

	1
	1(50.0)
	1(50.0)
	0.703

	2
	11(35.5)
	20(64.5)
	

	3
	5(38.5)
	8(61.5)
	

	4
	1(100.0)
	0(0)
	

	Postoperative adjuvant therapy
	
	
	

	No therapy
	6(40.0)
	9(60.0)
	0.782

	Radiotherapy
	8(42.2)
	11(57.9)
	

	Radiochemotherapy
	0(0)
	5(100)
	

	Immunotherapy
	2(66.7)
	1(33.3)
	

	Radiotherapy or chemoradiotherapy+
immunotherapy
	2(40.0)
	3(60.0)
	

	Total
	18(38.3)
	29(61.7)
	


CPS Combined positive Score; LPCR Pathology complete response of the lymph node; PSM Propensity score matching
Supplementary table 5 The characteristics baselines of PLPCR before PSM
	Characteristics
	PLCR(%)
	Non-PLPCR(%)
	p value

	Gender
	
	
	

	Female
	3(60.0)
	2(40.0)
	0.091

	Male
	14(24.6)
	43(75.4)
	

	Age
	
	
	

	           <60
	11(39.3)
	17(60.7)
	0.059

	           ≥60
	6(17.6)
	28(82.4)
	

	Tumor Type
	
	
	

	Oropharyngeal cancer
	9(64.3)
	5(35.7)
	0.014

	Hypopharyngeal cancer
	5(13.5)
	32(86.5)
	

	Oral cancer
	3(37.5)
	5(62.5)
	

	Laryngeal cancer
	0(0)
	3(100)
	

	Multiple Cancer
	
	
	

	No
	16(28.6)
	40(71.4)
	0.538

	Yes
	1(16.7)
	5(83.3)
	

	Differentiation
	
	
	

	
	
	
	

	Well-differentiated
	7(46.7)
	8(53.3)
	0.089

	Moderately differentiated
	7(22.6)
	24(77.4)
	

	Poorly differentiated
	3(18.8)
	13(81.3)
	

	Clinical TNM Staging
	
	
	

	III
	4(50.0)
	4(50.0)
	0.443

	IVA
	11(22.4)
	38(77.6)
	

	IVB
	2(40.0)
	3(60.0)
	

	CPS
	
	
	

	CPS≤1
	3(27.3)
	8(72.7)
	0.484

	1>CPS≤20
	5(20.8)
	19(79.2）
	

	20<CPS
	9(33.3)
	18(66.7)
	

	Immunotherapy cycle
	
	
	

	1
	1(33.3)
	2(66.7)
	0.082

	2
	8(19.5)
	33(80.5)
	

	3
	7(41.2)
	10(58.8)
	

	4
	1(100.0)
	0(0)
	

	Postoperative adjuvant therapy
	
	
	

	No therapy
	5(26.3)
	14(73.7)
	0.473

	Radiotherapy
	5(21.7)
	18(78.3)
	

	Radiochemotherapy
	1(14.3)
	6(85.7)
	

	Immunotherapy
	4(66.7)
	2(33.3)
	

	Radiotherapy or chemoradiotherapy+
immunotherapy
	2(28.6)
	5(71.4)
	

	Total
	17(27.4)
	45(72.6)
	


CPS Combined positive Score; PLPCR Pathology complete response of the primary lesion and lymph node; PSM Propensity score matching
Supplementary table 6 The characteristics baselines of PLPCR after PSM
	Characteristics
	PLCR(%)
	Non-PLPCR(%)
	p value

	Gender
	
	
	

	Female
	2(50.0)
	2(50.0)
	0.090

	Male
	84(15.77.8)
	43(84.3)
	

	Age
	
	
	

	           <60
	5(22.7)
	17(77.3)
	0.480

	           ≥60
	5(15.2)
	28(84.8)
	

	Tumor Type
	
	
	

	Oropharyngeal cancer
	4(44.4)
	5(55.6)
	0.179

	Hypopharyngeal cancer
	41(11.1)
	32(88.9)
	

	Oral cancer
	2(28.6)
	5(71.4)
	

	Laryngeal cancer
	0(0)
	3(100)
	

	[bookmark: _GoBack]Multiple Cancer
	
	
	

	No
	9(18.4)
	40(81.6)
	0.920

	Yes
	1(16.7)
	5(83.3)
	

	Differentiation
	
	
	

	
	
	
	

	Well-differentiated
	2(20.0)
	8(80.0)
	0.628

	Moderately differentiated
	6(20.0)
	24(80.0)
	

	Poorly differentiated
	2(13.3)
	13(86.7)
	

	Clinical TNM Staging
	
	
	

	III
	1(20.0)
	4(80.0)
	0.879

	IVA
	8(17.4)
	38(82.6)
	

	IVB
	1(25.0)
	3(75.0)
	

	CPS
	
	
	

	CPS≤1
	0(0)
	8(100)
	0.058

	1>CPS≤20
	3(13.6)
	19(86.4）
	

	20<CPS
	7(28.0)
	18(72.0)
	

	Immunotherapy cycle
	
	
	

	1
	1(33.3)
	2(66.7)
	0.367

	2
	5(13.2)
	33(86.8)
	

	3
	3(23.1)
	10(76.9)
	

	4
	1(100.0)
	0(0)
	

	Postoperative adjuvant therapy
	
	
	

	No therapy
	2(12.5)
	14(87.5)
	0.171

	Radiotherapy
	3(14.3)
	18(85.7)
	

	Radiochemotherapy
	0(0)
	6(100)
	

	Immunotherapy
	3(60.0)
	2(40.0)
	

	Radiotherapy or chemoradiotherapy+
immunotherapy
	2(28.6)
	5(71.4)
	

	Total
	10(18.2)
	45(81.8)
	


CPS Combined positive Score; PLPCR Pathology complete response of the primary lesion and lymph node; PSM Propensity score matching

