Supplementary Material

Supplementary Figures
Supplementary FIGURE 1| Kaplan–Meier curves of soluble immune checkpoints (sICs) and cytokines (CKs) for the overall survival in patients infected with SARS-CoV-2.
Supplementary FIGURE 2| K-means clustering analysis for combination of soluble immune checkpoints (sICs), cytokines (CKs), inflammatory markers including C-reactive protein, procalcitonin, and neutrophil-to-lymphocyte ratio.
Supplementary FIGURE 3| Comparison of the paired sICs and CK values between 1st and 2nd weeks with SARS-CoV-2 infection.

Supplementary Table
Supplementary TABLE 1| Correlation between inflammatory markers and soluble immune checkpoint regulators (sICs) and cytokines
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Supplementary FIGURE 1| Kaplan–Meier curves of soluble immune checkpoints (sICs) and cytokines (CKs) for the overall survival in patients infected with SARS-CoV-2.
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Supplementary FIGURE 2| K-means clustering analysis for combination of soluble immune checkpoints (sICs), cytokines (CKs), inflammatory markers including C-reactive protein, procalcitonin, and neutrophil-to-lymphocyte ratio.
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Supplementary FIGURE 3| Comparison of the paired sICs and CK values between 1st and 2nd weeks with SARS-CoV-2 infection. 


Supplementary TABLE 1| Correlation between inflammatory markers and soluble immune checkpoint regulators (sICs) and cytokines
	　Variables
	CRP
	PCT

	sICs
	sBTLA 
	Correlation coefficient
	-0.125
	-0.145

	
	
	Significance Level P
	0.2167
	0.2285

	
	
	n
	99
	71

	
	sCD27 
	[bookmark: _GoBack]Correlation coefficient
	0.171
	0.125

	
	
	Significance Level P
	0.0886
	0.2947

	
	
	n
	100
	72

	
	sCD28 
	Correlation coefficient
	0.004
	-0.116

	
	
	Significance Level P
	0.9651
	0.3324

	
	
	n
	100
	72

	
	sCD40 
	Correlation coefficient
	0.414
	0.37

	
	
	Significance Level P
	<0.0001
	0.0014

	
	
	n
	100
	72

	
	sCD80/B7-1 
	Correlation coefficient
	-0.211
	-0.162

	
	
	Significance Level P
	0.0351
	0.1745

	
	
	n
	100
	72

	
	sCD86/B7-2 
	Correlation coefficient
	-0.15
	-0.14

	
	
	Significance Level P
	0.1585
	0.2695

	
	
	n
	90
	64

	
	sCTLA-4 
	Correlation coefficient
	-0.151
	-0.122

	
	
	Significance Level P
	0.1415
	0.318

	
	
	n
	96
	69

	
	sGITR 
	Correlation coefficient
	-0.157
	-0.184

	
	
	Significance Level P
	0.1562
	0.1677

	
	
	n
	83
	58

	
	sGITRL 
	Correlation coefficient
	-0.109
	-0.186

	
	
	Significance Level P
	0.2885
	0.1235

	
	
	n
	97
	70

	
	sHVEM 
	Correlation coefficient
	0.359
	0.318

	
	
	Significance Level P
	0.0002
	0.0064

	
	
	n
	100
	72

	
	sICOS 
	Correlation coefficient
	-0.167
	-0.088

	
	
	Significance Level P
	0.0967
	0.4601

	
	
	n
	100
	72

	
	sLAG-3 
	Correlation coefficient
	-0.367
	-0.256

	
	
	Significance Level P
	0.0002
	0.0298

	
	
	n
	100
	72

	
	sPD-1 
	Correlation coefficient
	-0.077
	-0.105

	
	
	Significance Level P
	0.4468
	0.3801

	
	
	n
	100
	72

	
	sPD-L1 
	Correlation coefficient
	-0.23
	-0.157

	
	
	Significance Level P
	0.0213
	0.1887

	
	
	n
	100
	72

	
	sPD-L2 
	Correlation coefficient
	-0.085
	-0.017

	
	
	Significance Level P
	0.3992
	0.8882

	
	
	n
	100
	72

	
	sTIM-3 
	Correlation coefficient
	0.446
	0.397

	
	
	Significance Level P
	<0.0001
	0.0006

	
	
	n
	100
	72

	
	sTLR-2 
	Correlation coefficient
	0.204
	0.066

	
	
	Significance Level P
	0.042
	0.5829

	
	
	n
	100
	72

	CKs
	CCL2
	Correlation coefficient
	0.439
	0.23

	
	
	Significance Level P
	<0.0001
	0.0517

	
	
	n
	100
	72

	
	CCL3
	Correlation coefficient
	0.167
	0.112

	
	
	Significance Level P
	0.1427
	0.4238

	
	
	n
	78
	53

	
	CCL4
	Correlation coefficient
	0.419
	0.335

	
	
	Significance Level P
	0.0002
	0.0174

	
	
	n
	72
	50

	
	CXCL10
	Correlation coefficient
	0.369
	0.109

	
	
	Significance Level P
	0.0002
	0.3606

	
	
	n
	100
	72

	
	GM-CSF
	Correlation coefficient
	0.443
	0.293

	
	
	Significance Level P
	<0.0001
	0.0232

	
	
	n
	81
	60

	
	IFN-α 
	Correlation coefficient
	-0.028
	-0.124

	
	
	Significance Level P
	0.8492
	0.4838

	
	
	n
	48
	34

	
	IFN-γ
	Correlation coefficient
	0.012
	-0.103

	
	
	Significance Level P
	0.9157
	0.4507

	
	
	n
	83
	56

	
	IL-10
	Correlation coefficient
	0.52
	0.289

	
	
	Significance Level P
	<0.0001
	0.0147

	
	
	n
	99
	71

	
	IL-12p70
	Correlation coefficient
	0.346
	0.222

	
	
	Significance Level P
	0.0005
	0.0623

	
	
	n
	99
	71

	
	IL-13
	Correlation coefficient
	0.073
	0.025

	
	
	Significance Level P
	0.529
	0.8617

	
	
	n
	76
	52

	
	
	n
	13
	11

	
	IL-1α
	Correlation coefficient
	0.202
	0.148

	
	
	Significance Level P
	0.046
	0.2206

	
	
	n
	98
	70

	
	IL-1β
	Correlation coefficient
	0.439
	0.58

	
	
	Significance Level P
	0.0001
	<0.0001

	
	
	n
	74
	54

	
	IL-4
	Correlation coefficient
	0.451
	0.483

	
	
	Significance Level P
	0.0009
	0.0014

	
	
	n
	51
	41

	
	IL-6
	Correlation coefficient
	0.528
	0.535

	
	
	Significance Level P
	<0.0001
	<0.0001

	
	
	n
	87
	62

	
	IL-8
	Correlation coefficient
	0.437
	0.27

	
	
	Significance Level P
	<0.0001
	0.0216

	
	
	n
	100
	72

	
	TNF-α
	Correlation coefficient
	0.529
	0.298

	
	
	Significance Level P
	<0.0001
	0.023

	
	
	n
	84
	58
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Cluster
1 2 3 P value
Procalcitonin (ng/mL) .7600 14.7000 2.0762 .007
C-reactive protein (mg/dL) 46.8333 161.5200 52.8783 .008
N-to-L ratio 9.9967 436260 9.4620 .000
sBTLA (pg/mL) 188.5200( 206.6840 328.4534 740
sCD27 (pg/mL) 64076.0467(37248.9200( 5750.5130 .000
sTIM (pg/mL) 12958.8533(17070.1580( 6387.5955 .000
sCD40 (pg/mL) 6195.4967| 6520.6720| 1193.7252 .000
sTLR (pg/mL) 783.2567| 1429.7580| 1116.0616 316
CCL2 (pg/mL) 91.9733( 424.4520 220.0268 143
GM_CSF (pg/mL) 2.9233 147420 53101 028
IL_6 (pg/mL) 6.8200| 12323740 116.9427 002
IL_8 (pg/mL) 8.3200 179.1960 548104 351
IL_10 (pg/mL) 28.8633| 150.8880 81.8643 538
IL_13 (pg/mL) 15.6000 214860 17.9461 815
TNF_alpha (pg/mL) 8.5333 17.3240 6.9959 011
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