Supplement

Table S1. Univariate and multivariable analysis of factors predicting OS in the CUP patients.
	　
	　
	univariate analysis
	　
	　
	multivariate analysisa
	　

	Variable
	HR
	95% CI
	p
	HR
	95% CI
	p

	Gender
	
	
	
	
	
	

	    Male vs. Female
	1.64
	1.07-2.514
	0.023
	1.574
	1.022-2.432
	0.04

	Age
	　
	　
	　
	　
	　
	　

	    ≥60 vs. ＜60
	1.055
	0.702-1.584
	0.797
	　
	　
	　

	ECOG
	
	
	
	
	
	

	    ≥2 vs. ≤1
	1.636
	1.034-2.587
	0.035
	1.218
	0.75-1.98
	0.426

	Diabetes
	　
	　
	　
	　
	　
	　

	    yes vs. no
	1.581
	0.858-2.915
	0.142
	　
	　
	　

	Hypertension
	
	
	
	
	
	

	    yes vs. no
	1.148
	0.736-1.791
	0.544
	
	
	

	BMI
	　
	　
	　
	　
	　
	　

	    unnormal vs. normal
	1.189
	0.779-1.814
	0.422
	　
	　
	　

	Smoke
	
	
	
	
	
	

	    yes vs. no
	1.227
	0.762-1.974
	0.4
	
	
	

	LDH
	　
	　
	　
	　
	　
	　

	    High vs. Low
	2.032
	1.17-3.529
	0.012
	0.868
	0.623-1.212
	0.406

	Only lymph node
	
	
	
	
	
	

	    yes vs. no
	0.501
	0.324-0.774
	0.002
	0.601
	0.381-0.949
	0.029

	Pathology
	　
	　
	　
	　
	　
	　

	    un-adenocarcinoma vs. adenocarcinoma
	0.935
	0.618-1.416
	0.752
	　
	　
	　

	Classification
	
	
	
	
	
	

	    unfavorable 
	2.251
	1.432-3.54
	＜0.001
	1.821
	1.131-2.932
	0.014

	vs. favorable
	
	
	
	
	
	

	Operation
	　
	　
	　
	　
	　
	　

	    yes vs. no
	0.534
	0.31-0.92
	0.024
	0.742
	0.416-1.324
	0.312

	Radiotherapy
	
	
	
	
	
	

	    yes vs. no
	0.965
	0.636-1.465
	0.869
	
	
	

	ICIs
	　
	　
	　
	　
	　
	　

	    yes vs. no
	0.759
	0.493-1.169
	0.211
	　
	　
	　

	NLR
	
	
	
	
	
	

	    High vs. Low
	1.536
	1.042-2.263
	0.03
	1.462
	0.977-2.188
	0.065


[bookmark: OLE_LINK3]a. Multivariable analysis was performed using backward stepwise variable selection procedure. ECOG Eastern Cooperative Oncology Group, BMI Body Mass Index, LDH lactic dehydrogenase, NLR neutrophil-to-lymphocyte ratio, ICIs Immune checkpoint inhibitors.

Fig. S1. Kaplan-Meier curves of OS or PFS by CUP patient characteristics.
[image: ]
Kaplan–Meier curve for OS (A) and PFS (B) for those patients stratified by unfavorable and favorable, OS of those patients with only lymph node metastasis or not (C), and ECOG≥2 or ECOG≤1 (D). OS overall survival, ECOG Eastern Cooperative Oncology Group, HR hazard ratio, CI confidence interval.

Table S2. The baseline characteristics of CUP with or without immunotherapy.
	　
	No Immunotherapy Events (n)/patients (N) (63/106)
	Immunotherapy   Events (n)/patients (N) (31/58)
	χ2
	P

	Sex
	　
	　
	0.778
	0.378

	Female
	44
	20
	
	

	Male
	62
	38
	　
	　

	Age
	　
	　
	3.059
	0.08

	<60
	59
	24
	　
	　

	≥60
	47
	34
	　
	　

	ECOG
	　
	　
	0.092
	0.761

	        ≤1
	80
	45
	
	

	        ≥2
	26
	13
	　
	　

	BMI(kg/m2)
	　
	　
	4.535
	0.033

	normal
	62
	24
	　
	　

	unnormal
	39
	31
	　
	　

	Diabetes 
	　
	　
	3.05
	0.081

	No
	96
	47
	
	

	Yes
	10
	11
	　
	　

	Hypertension
	　
	　
	0.013
	0.91

	No
	74
	40
	　
	　

	Yes
	32
	18
	　
	　

	Smoke 
	　
	　
	2.408
	0.121

	No
	72
	46
	
	

	Yes
	34
	12
	　
	　

	LDH
	　
	　
	0.779
	0.677

	High
	20a
	10a
	　
	　

	Low
	51a
	32a
	　
	　

	unknow
	35a
	16a
	　
	　

	Only lymph node
	　
	　
	0.461
	0.497

	Yes
	46
	22
	
	

	No
	60
	36
	　
	　

	Pathology
	　
	　
	0.077
	0.782

	adenocarcinoma
	37
	19
	　
	　

	unadenocarcinoma
	69
	39
	　
	　

	classification 
	
	
	3.559
	0.059

	favorable 
	47
	17
	
	

	unfavorable 
	59
	41
	　
	　

	NLR
	　
	　
	2.238
	0.327

	        unknow
	12a
	3a
	　
	　

	low
	78a
	43a
	　
	　

	high
	16a
	12a
	　
	　


[bookmark: OLE_LINK2]ECOG Eastern Cooperative Oncology Group, BMI Body Mass Index, LDH lactic dehydrogenase, NLR neutrophil-to-lymphocyte ratio. # Kruskal Wallis rank sum test. a post hoc multiple test Bonferroni test.

Table S3. Univariate and multivariable analysis of factors predicting OS in the unfavorable CUP patients.
	　
	　
	univariate analysis
	　
	　
	multivariate analysisa
	　

	Variable
	HR
	95% CI
	p
	HR
	95% CI
	p

	Gender
	
	
	
	
	
	

	    Male vs. Female
	1.544
	0.907-2.629
	0.11
	
	
	

	Age
	　
	　
	　
	　
	　
	　

	    ≥60 vs. ＜60
	0.799
	0.484-1.319
	0.38
	　
	　
	　

	ECOG
	
	
	
	
	
	

	    ≥2 vs. ≤1
	1.381
	0.816-2.34
	0.229
	
	
	

	Diabetes
	　
	　
	　
	　
	　
	　

	    yes vs. no
	1.556
	0.765-3.163
	0.222
	　
	　
	　

	Hypertension
	
	
	
	
	
	

	    yes vs. no
	0.991
	0.576-1.704
	0.974
	
	
	

	BMI
	　
	　
	　
	　
	　
	　

	    unnormal vs. normal
	1.154
	0.693-1.921
	0.582
	　
	　
	　

	Smoke
	
	
	
	
	
	

	    yes vs. no
	1.434
	0.811-2.534
	0.215
	
	
	

	LDH
	　
	　
	　
	　
	　
	　

	    High vs. Low
	1.116
	0.766-1.628
	0.568
	　
	　
	　

	Only lymph node
	
	
	
	
	
	

	    yes vs. no
	0.758
	0.437-1.312
	0.322
	
	
	

	Pathology
	　
	　
	　
	　
	　
	　

	    unadenocarcinoma vs. adenocarcinoma
	1.067
	0.647-1.761
	0.799
	　
	　
	　

	NLR
	
	
	
	
	
	

	    High vs. Low
	2.295
	1.278-4.121
	0.005
	2.446
	1.355-4.415
	0.003

	Operation
	　
	　
	　
	　
	　
	　

	    yes vs. no
	0.934
	0.444-1.967
	0.857
	　
	　
	　

	Radiotherapy
	
	
	
	
	
	

	    yes vs. no
	1.013
	0.612-1.678
	0.959
	
	
	

	ICIs
	　
	　
	　
	　
	　
	　

	    yes vs. no
	0.385
	0.219-0.677
	0.001
	0.368
	0.205-0.661
	0.001


ECOG Eastern Cooperative Oncology Group, BMI Body Mass Index, LDH lactic dehydrogenase, NLR neutrophil-to-lymphocyte ratio, ICIs Immune checkpoint inhibitors. 


[bookmark: _Hlk188124051]Table S4. The baseline characteristics of unfavorable subgroup CUP with or without ICIs.
	　
	Non-ICIs Events (n)/patients (N) (43/59)
	ICIs Events (n)/patients (N) (22/41)
	χ2
	P

	Sex
	　
	　
	0.022
	0.881

	Female
	21
	14
	
	

	Male
	38
	27
	　
	　

	Age
	　
	　
	1.401
	0.237

	<60
	33
	18
	　
	　

	≥60
	26
	23
	　
	　

	ECOG
	　
	　
	3.64
	0.056

	      ≤1
	37
	33
	
	

	      ≥2
	22
	8
	
	

	BMI(kg/m2)
	　
	　
	4.16
	0.041

	normal
	34
	15
	　
	　

	unnormal
	23
	24
	　
	　

	Diabetes 
	　
	　
	0.545
	0.46

	No
	52
	34
	
	

	Yes
	7
	7
	　
	　

	Hypertension
	　
	　
	0.018
	0.894

	No
	41
	29
	　
	　

	Yes
	18
	12
	　
	　

	Smoke 
	　
	　
	1.677
	0.195

	No
	39
	32
	
	

	Yes
	20
	9
	　
	　

	LDH
	　
	　
	2.517
	0.284

	High
	14a
	6a
	　
	　

	Low
	24a
	23a
	　
	　

	unknow
	21a
	12a
	　
	　

	Only lymph node
	　
	　
	2.541
	0.111

	Yes
	13
	15
	
	

	No
	46
	26
	　
	　

	Pathology
	　
	　
	0.992
	0.319

	adenocarcinoma
	26
	14
	　
	　

	un adenocarcinoma
	33
	27
	　
	　

	NLR
	　
	　
	0.221
	0.638

	low
	45
	29
	
	

	high
	11
	9
	　
	　


ECOG Eastern Cooperative Oncology Group, BMI Body Mass Index, LDH lactic dehydrogenase, NLR neutrophil-to-lymphocyte ratio, ICIs Immune checkpoint inhibitors. a post hoc multiple test Bonferroni test.

Table S5. Adverse reactions of immunotherapy. 
	adverse reaction
	number

	Rash
	5

	Interstitial pneumonia
	2

	Blood routine changes
	4

	hepatic impairment
	4

	renal dysfunction
	2

	Thyroid function decreased
	2


The treatment-related toxic reactions in this study were recorded according to the Common terminology criteria for adverse event (CTCAE 4.9). The most common adverse reactions of immunotherapy were rash, followed by blood routine changes, hepatic impairment, then were interstitial pneumonia, renal dysfunction, thyroid function decreased. Several patients experienced more than one adverse reaction. Most patients had no adverse reactions and tolerated the immunotherapy well.


Table S6. Univariate and multivariable analysis of factors predicting PFS in the CUP patients who received immunotherapy.
	　
	　
	univariate analysis
	　
	　
	multivariate analysisa
	　

	Variable
	HR
	95% CI
	p
	HR
	95% CI
	p

	Gender
	
	
	
	
	
	

	    Male vs. Female
	0.858
	0.440-1.675
	0.654
	
	
	

	Age
	　
	　
	　
	　
	　
	　

	    ≥60 vs. ＜60
	1.014
	0.984-1.044
	0.369
	　
	　
	　

	ECOG
	
	
	
	
	
	

	    ≥1 vs. =0
	1.453
	1.028-2.053
	0.034
	1.663
	1.114-2.481
	0.013

	BMI
	　
	　
	　
	　
	　
	　

	    unnormal vs. normal
	2.977
	1.431-6.193
	0.004
	2.316
	1.059-5.063
	0.035

	LDH
	
	
	
	
	
	

	    High vs. Low
	1.001
	0.999-1.003
	0.168
	
	
	

	Only lymph node
	　
	　
	　
	　
	　
	　

	    yes vs. no
	0.788
	0.404-1.536
	0.484
	　
	　
	　

	Pathology
	
	
	
	
	
	

	    un-adenocarcinoma 
vs. adenocarcinoma
	0.790
	0.410-1.525
	0.483
	
	
	

	Classification
	　
	　
	　
	　
	　
	　

	    unfavorable 
vs. favorable
	1.05
	0.523-2.112
	0.89
	　
	　
	　

	Operation
	
	
	
	
	
	

	    yes vs. no
	1.305
	0.539-3.162
	0.555
	
	
	

	ICIs-lines
	　
	　
	　
	　
	　
	　

	    ≥3 lines vs. ≤2 lines
	1.528
	1.162-2.008
	0.002
	1.827
	1.292-2.584
	0.001

	NLR
	
	
	
	
	
	

	    High vs. Low
	0.987
	0.877-1.110
	0.823
	
	
	

	dNLR
	　
	　
	　
	　
	　
	　

	    High vs. Low
	0.982
	0.905-1.066
	0.668
	　
	　
	　

	PLR
	
	
	
	
	
	

	    High vs. Low
	0.996
	0.993-1.000
	0.037
	0.996
	0.991-1.000
	0.041

	Radiotherapy
	　
	　
	　
	　
	　
	　

	    yes vs. no
	1.17
	0.621-2.202
	0.627
	　
	　
	　


a. Multivariable analysis was performed using backward stepwise variable selection procedure. ECOG Eastern Cooperative Oncology Group, BMI Body Mass Index, LDH lactic dehydrogenase, ICIs-lines Immune checkpoint inhibitors treatment lines, NLR neutrophil-to-lymphocyte ratio, dNLR Neutrophil / [ white blood - neutrophil ], PLR platelet-to-lymphocyte ratio.
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