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Pattern of inflammatory immune response determines the clinical course and outcome of COVID-19: Unbiased clustering analysis. 
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Supplementary Figure S1. Unbiased clustering of immune responses in patients ≥ 65 years old.
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(A) Changes of SF ratio (B) Changes of C-reactive protein (C) Changes of absolute neutrophil counts (C) Changes of absolute lymphocyte count in each cluster. Illness day indicates days from the first symptom onset. Horizontal bars indicate normal range of the values. CRP, C-reactive protein; SF ratio, pulse oximetric saturation/fraction of inspired oxygen ratio.



Supplementary Figure S2. Unbiased clustering of immune responses in patients < 65 years old.
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(A) Changes of SF ratio (B) Changes of C-reactive protein (C) Changes of absolute neutrophil counts (C) Changes of absolute lymphocyte count in each cluster. Illness day indicates days from the first symptom onset. Horizontal bars indicate normal range of the values. CRP, C-reactive protein; SF ratio, pulse oximetric saturation/fraction of inspired oxygen ratio.

Supplementary figure S3. Use of anti-viral agents (A) and corticosteroids (B) in each group. 
A. Antiviral agents
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B. Corticosteroids






Supplementary Table S1. Clinical outcomes (by age group)
	
	Discovery cohort
	Validation cohort

	
	Age <65 years
(N=68)
	Age ≥65 years
(N=37)
	P-value 
	Age <65 years
(N=83)
	Age ≥65 years
(N=33)
	P-value 

	Cluster, n (%)
	
	
	<0.001*
	
	
	0.003*

	Cluster 1 (hyper-inflammatory)
	3 (4.4)
	12 (32.4)
	
	2 (2.4)
	5 (15.2)
	

	Cluster 2 (intermediate)
	32 (47.1)
	17 (45.9)
	
	32 (38.6)
	18 (54.5)
	

	Cluster 3 (hypo-inflammatory)
	33 (48.5)
	8 (21.6)
	
	49 (59)
	10 (30.3)
	

	Supplemental oxygen, n (%)
	19 (27.9)
	26 (70.3)
	<0.001*
	18 (21.7)
	24 (72.7)
	<0.001*

	High flow nasal cannula, n (%)
	6 (8.8)
	10 (27.0)
	0.013*
	5 (6.0)
	7 (21.2)
	0.036**

	Mechanical ventilator, n (%)
	3 (4.4)
	9 (24.3)
	0.002*
	3 (3.6)
	4 (12.1)
	0.100**

	Extracorporeal membrane oxygenation, n (%)
	1 (1.5)
	1 (2.7)
	1.000**
	1 (1.2)
	2 (6.1)
	0.194**

	Death, n (%)
	0
	2 (5.4)
	0.122**
	1 (1.2)
	3 (9.1)
	0.069**


Results are presented as n (%). P values were generated by the *Chi-square test or **Fisher’s exact test.

Supplementary Table S2. Clinical outcomes of the patients in the discovery cohort and the validation cohort (according to the clusters) 
A. Discovery cohort
	
	Total
	Cluster 1(n=15)
	Cluster 2 (n=49)
	Cluster 3 (n=41)
	p-value

	Length of hospital day
	19.0 [15.0;20.0]
	20.0 [20.0;27.5]
	17.0 [14.0;20.0]
	20.0 [18.0;20.0]
	0.001

	Oxygen support, n (%)
	45 (42.9)
	15 (100.0)
	30 (61.2)
	0
	<0.001

	  HFNC
	16 (15.2)
	10 (66.7)
	6 (12.2)
	0
	< 0.001

	  Invasive MV
	13 (12.4)
	11 (73.3)
	1 (2.0)
	0 (0.0)
	<0.001

	  ECMO
	2 (1.9)
	2 (13.3)
	0 (0.0)
	0 (0.0)
	<0.001

	Mortality
	2 (1.9)
	2 (13.3)
	0
	0
	< 0.001



	
	Total
	Cluster 1 (n=7)
	Cluster 2 (n=50)
	Cluster 3 (n=59)
	p-value

	Length of hospital day
	15.0 [14.0;23.5]
	28.0 [25.5;31.5]
	17.5 [14.0;22.0]
	14.0 [14.0;22.0]
	0.001

	Oxygen support, n (%)
	42 (36.2)
	7 (100.0)
	[bookmark: OLE_LINK1]21 (42.0)*
	14 (23.7)*
	< 0.001

	  HFNC
	12 (10.3)
	5 (71.4)
	6 (12.0)*
	1 (1.7)*
	< 0.001

	  Invasive MV
	7 (6.0)
	5 (71.4)
	1 (2.0)*
	1 (1.7)*
	< 0.001

	  ECMO
	3 (2.6)
	3 (42.9)
	0*
	0*
	< 0.001

	Mortality
	4 (3.4)
	4 (57.1)
	0
	0
	< 0.001


B. Validation cohort

*p>=0.05. ECMO, extracorporeal membrane oxygenation; HFNC, high flow nasal cannula; MV, mechanical ventilation.



Patients who received corticosteroids	
Cluster 1	Cluster 2	Cluster 3	12	3	2	No corticosteroids	
Cluster 1	Cluster 2	Cluster 3	10	96	98	
Number of patients
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