Supplementary Table 1	Patient characteristics at the start of second-line treatment
	　Characteristics
	N = 29

	Age median (range)
	69 (39–84)

	Sex, N (%)
	

	Male
	21 (72) 

	Female
	8 (28)

	ECOG performance status, N (%)
	

	0
	9 (31)

	1
	18 (62)

	2
	2 (7)

	Modified Glasgow prognostic score, N (%)
	

	0
	25 (86)

	≥1
	4 (14)

	Primary site, N (%)
	

	Oral cavity
	12 (41)

	Oropharynx
	7 (24)

	Hypopharynx
	3 (10)

	Nasal/paranasal cavity
	3 (10)

	Larynx
	4 (14)

	Combined positive score, N (%)
	

	<1
	0 (0)

	1–19
	10 (34)

	≥20
	19 (66)

	Disease status, N (%)
	

	Locoregional
	6 (21)

	Distant
	12 (41)

	Locoregional + Distant
	11 (38)

	Sum of diameters of target lesions, N (%)
	

	≥36.95 (median)
	15 (52) 

	Numbers of metastatic site, N (%)
	

	1
	11 (38)

	2
	12 (41)

	≥3
	6 (21)

	PFS of first-line therapy
	

	≥4.83 months (median)
	15 (52)


ECOG Eastern Cooperative Oncology Group, PFS progression free survival

Supplementary Table 2	Best overall response for second-line treatment after pembrolizumab
	Regimen
	N
	CR
	PR
	SD
	PD
	NE

	Paclitaxel + cetuximab
	16
	0
	6
	3
	2
	5

	Cisplatin/carboplatin + 5-fluorouracil + cetuximab
	8
	0
	6
	1
	0
	1

	Paclitaxel + carboplatin + cetuximab
	3
	0
	2
	1
	0
	0

	Carboplatin + 5-fluorouracil
	1
	0
	0
	1
	0
	0

	S-1
	1
	0
	0
	0
	0
	1


CR complete response, PR partial response, SD stable disease, PD progressive disease, NE not evaluable

Supplementary Table 3	Univariate analysis using cox proportional hazard model
	Variables
	　
	PFS
	　
	OS

	
	N
	HR (95% CI)
	P
	
	HR (95% Cl)
	P

	Age
	
	　
	
	
	
	　

	<70
	15
	Reference
	-
	
	Reference
	-

	≥70
	14
	0.70 (0.28–1.73)
	0.44
	
	1.47 (0.39–5.49)
	0.57 

	Sex
	
	
	
	
	
	

	Male
	21
	Reference
	-
	
	Reference
	-

	Female
	8
	0.59 (0.21–1.62)
	0.31 
	
	0.96 (0.23–3.91)
	0.95 

	ECOG performance status
	
	
	
	
	
	

	0
	9
	Reference
	-
	
	Reference
	-

	≥1
	20
	0.84 (0.32–2.21)
	0.73 
	
	0.98 (0.25–3.86)
	0.98 

	[bookmark: _Hlk151053253]Modified Glasgow prognostic score
	
	
	
	
	
	

	0
	25
	Reference
	 -
	
	
	 -

	≥1
	4
	3.95 (1.21–12.86)
	0.02
	
	7.92 (1.71–36.69)
	0.01

	Combined positive score
	
	
	
	
	
	

	≥20
	19
	Reference
	-
	
	Reference
	-

	1–19
	10
	2.16 (0.85–5.49)
	0.11 
	
	2.86 (0.67–12.17)
	0.16 

	Sum of diameter of target lesion
	
	
	
	
	
	

	<36.95 mm (median)
	14
	Reference
	-
	
	Reference
	-

	≥36.95 mm (median)
	15
	0.84 (0.34–2.05)
	0.70 
	
	0.67 (0.19–2.54)
	0.56 

	Numbers of metastatic site
	
	
	
	
	
	

	1
	7
	Reference
	-
	
	Reference
	-

	>1
	22
	0.64 (0.27–1.57)
	0.37 
	
	0.77 (0.22–2.69)
	0.69 

	BOR for first-line regimen
	
	
	
	
	
	

	Complete response/partial response
	12
	Reference
	-
	
	Reference
	-

	Stable disease/progressive disease
	17
	0.98 (0.40–2.42)
	0.96
	
	0.63 (0.18–2.22)
	0.47 

	PFS for first-line regimen
	
	
	
	
	
	

	<4.8 months (median)
	14
	Reference
	-
	
	Reference
	-

	≥4.8 months (median)
	15
	1.86 (0.75–4.61)
	0.18
	　
	1.57 (0.41–6.03)
	0.82 


PFS progression free survival, OS overall survival, HR hazard ratio, CI confidence interval, ECOG Eastern Cooperative Oncology Group, BOR best overall response
