Low eosinophil as a hyperinflammatory and hypoimmune phenotype predicts noninvasive mechanical ventilation use in hospitalized exacerbations of COPD.
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Table S1
Demographic and clinical characteristics of AECOPD patients by cohort.

	Parameter
	Cohort 1  
	 Cohort 2 
	Cohort 3
	P

	
	   (n=608)   
	   (n=166)   
	(n=35)
	

	Age (years)
	74.2 (9.24)
	73.8 (9.89)
	74.2 (8.58)
	0.867

	Gender
	           
	           
	
	0.706

	    Female
	492 (80.9%)
	130 (78.3%)
	29 (82.9%)
	

	    Male
	116 (19.1%)
	36 (21.7%) 
	3 (17.1%)
	

	Admission season
	           
	           
	
	0.280

	    Not winter
	373(61.3%)
	106 (63.9%) 
	26 (74.3%)
	

	    Winter
	235 (38.7%)
	60 (36.1%) 
	9 (25.7%)
	

	Pulmonary infection
	           
	           
	
	0.005*

	    Yes
	215 (35.4%)
	47 (28.3%) 
	4 (11.4%)
	

	    No
	393 (64.6%)
	119 (71.7%)
	31 (88.6%)
	

	Respiratory failure
	           
	           
	
	0.001*

	    Yes
	251 (41.3%)
	55 (33.1%) 
	4 (11.4%)
	

	    No
	357 (58.7%)
	111 (66.9%)
	31 (88.6%)
	

	Hypertension
	           
	           
	
	0.002*

	    Yes
	263 (43.3%)
	64 (38.6%)
	5 (14.3%)
	

	    No
	345 (56.7%)
	102 (61.4%)
	30 (85.7%)
	

	Pulmonary-heart disease
	           
	           
	
	0.275

	    Yes
	107 (17.6%)
	36 (21.7%)
	4 (11.4%)
	

	    No
	501 (82.4%)
	130 (78.3%)
	31 (88.6%)
	

	Diabetes mellitus
	           
	           
	
	0.109

	    Yes
	97 (16.0%) 
	19 (11.4%)
	2 (5.71%) 
	

	    No
	511 (84.0%)
	147 (88.6%)
	33 (94.3%)
	

	NIMV treatment
	           
	           
	
	0.166

	    Yes
	213 (35.0%)
	48 (28.9%) 
	-
	

	    No
	395 (65.0%)
	118 (71.1%)
	-
	

	EOS (%)
	1.28 (1.99)
	1.24 (1.90)
	0.80 (1.22)
	0.374

	EOS (×109/L)
	0.10 (0.16)
	0.09 (0.14)
	0.34 (1.68)
	0.001*

	EOS <0.4%
	           
	           
	
	0.667

	    Yes
	300 (49.3%)
	83 (50.0%) 
	20 (57.1%)
	

	    No
	308 (50.7%)
	83 (50.0%) 
	15 (42.9%)
	

	EOS <50/μL
	           
	           
	
	0.218

	    Yes
	328 (53.9%)
	94 (56.6%) 
	24 (68.6%)
	

	    No
	280(46.1%)
	72 (43.4%) 
	11 (31.4%) 
	


* P < 0.05
Abbreviations: AECOPD = acute exacerbation of chronic obstructive pulmonary disease, EOS = eosinophil, NIMV = noninvasive mechanical ventilation.
Table S2
Comparison of clinical characteristics between AECOPD patients with and without low EOS in Cohort 2 (N =166).
	Parameter
	EOS <0.4%
	EOS ≥0.4%
	Pa
	EOS <50/μL
	EOS ≥50/μL
	Pb

	
	(n=83)
	(n=83)
	
	(n=94)
	(n=72)
	

	Age (years)
	73.4 (10.1)
	74.2 (9.76)
	  0.606  
	73.4 (9.83)
	74.3 (10.0)
	  0.533  

	Gender
	           
	           
	  0.851  
	           
	           
	  1.000  

	    Male
	66 (79.5%) 
	64 (77.1%) 
	         
	74 (78.7%) 
	56 (77.8%) 
	         

	    Female
	17 (20.5%) 
	19 (22.9%) 
	         
	20 (21.3%) 
	16 (22.2%) 
	         

	Admission season
	           
	           
	  0.293  
	           
	           
	  0.567  

	    Winter
	35 (42.2%) 
	25 (30.1%) 
	         
	37 (39.4%) 
	23 (31.9%) 
	         

	    Not winter
	48 (57.1%) 
	58 (69.9%) 
	         
	57 (60.6%) 
	49 (68.1%) 
	         

	Pulmonary infection
	           
	           
	  0.301  
	           
	           
	  0.075  

	    Yes
	20 (24.1%) 
	27 (32.5%) 
	         
	21 (22.3%) 
	26 (36.1%) 
	         

	    No
	63 (75.9%) 
	56 (67.5%) 
	         
	73 (77.7%) 
	46 (63.9%) 
	         

	Respiratory failure
	           
	           
	  0.322  
	           
	           
	  0.433  

	    Yes
	31 (37.3%) 
	24 (28.9%) 
	         
	34 (36.2%) 
	21 (29.2%) 
	         

	    No
	52 (62.7%) 
	59 (71.1%) 
	         
	60 (63.8%) 
	51 (70.8%) 
	         

	Pulmonary-heart disease
	           
	           
	  0.851  
	           
	           
	  0.965  

	    Yes
	17 (20.5%) 
	19 (22.9%) 
	         
	21 (22.3%) 
	15 (20.8%) 
	         

	    No
	66 (79.5%) 
	64 (77.1%) 
	         
	73 (77.7%) 
	57 (79.2%) 
	         

	Hypertension
	           
	           
	  0.425  
	           
	           
	  0.575  

	    Yes
	29 (34.9%) 
	35 (42.2%) 
	         
	34 (36.2%) 
	30 (41.7%) 
	         

	    No
	54 (65.1%) 
	48 (57.8%) 
	         
	60 (63.8%) 
	42 (58.3%) 
	         

	Diabetes mellitus
	           
	           
	  1.000  
	           
	           
	  0.899  

	    Yes
	 9 (10.8%) 
	10 (12.0%) 
	         
	10 (10.6%) 
	 9 (12.5%) 
	         

	    No
	74 (89.2%) 
	73 (88.0%) 
	         
	84 (89.4%) 
	63 (87.5%) 
	         

	NIMV treatment
	           
	           
	  0.004* 
	           
	           
	  0.011*  

	    Yes
	33 (39.8%) 
	15 (18.1%) 
	         
	35 (37.2%) 
	13 (18.1%) 
	         

	    No
	50 (60.2%) 
	68 (81.9%) 
	         
	59 (62.8%) 
	59 (81.9%) 
	         

	EOS (%)
	0.07 (0.10)
	2.40 (2.13)
	 <0.001*  
	0.13 (0.24)
	2.67 (2.16)
	 <0.001*  

	EOS (×109/L)
	 0.01 (0.01) 
	0.18 (0.15)
	 <0.001* 
	0.01 (0.01)
	0.20 (0.15)
	 <0.001*  


aEOS < 0.4% vs. EOS ≥ 0.4 %

bEOS < 50/μL vs. EOS ≥ 50/μL

*P < 0.05

Abbreviations: AECOPD = acute exacerbation of chronic obstructive pulmonary disease, EOS = eosinophil, NIMV = noninvasive mechanical ventilation.
Table S3
Comparison of clinical characteristics between AECOPD patients with and without low EOS in Cohort 3 (N =35).

	Parameter
	EOS <0.4%
	EOS ≥0.4%
	Pa
	EOS <50/μL
	EOS ≥50/μL
	Pb

	
	(n=20)
	(n=15)
	
	(n=24)
	(n=11)
	

	Age (years)
	74.4 (7.97)
	73.9 (9.61)
	 0.867
	75.2 (8.11)
	72.0 (9.54)
	  0.341

	Gender
	           
	           
	  1.000 
	           
	           
	 1.000  

	    Female
	 17 (85.0%) 
	12 (80.0%) 
	         
	20 (83.3%)
	 9 (81.8%) 
	         

	    Male
	 3 (15.0%) 
	 3 (20.0%) 
	         
	4 (16.7%) 
	 2 (18.2%) 
	         

	Admission season
	           
	           
	  0.129  
	           
	           
	  1.000  

	    Winter
	3 (15.0%) 
	 6 (40.0%) 
	         
	6 (25.0%) 
	 3 (27.3%) 
	         

	    Not winter
	17 (85.0%) 
	 9 (60.0%) 
	         
	18 (75.0%) 
	 8 (72.7%) 
	         

	Pulmonary infection
	           
	           
	  1.000  
	           
	           
	  0.575  

	    Yes
	2 (10.0%)
	 2 (13.3%) 
	         
	2 (8.33%)
	 2 (18.2%) 
	         

	    No
	18 (90.0%) 
	13 (86.7%) 
	         
	22 (91.7%) 
	 9 (81.8%) 
	         

	Respiratory failure
	           
	           
	0.619  
	           
	           
	 0.285  

	    Yes
	 3 (15.0%) 
	 1 (6.67%) 
	         
	  4 (16.7%)
	 0 (0.00%) 
	         

	    No
	17 (85.0%)
	14 (93.3%) 
	         
	20 (83.3%) 
	 11 (100%) 
	         

	Pulmonary-heart disease
	           
	           
	  1.000  
	           
	           
	  0.575 

	    Yes
	2 (10.0%)
	 2 (13.3%) 
	         
	  2 (8.33%) 
	 2 (18.2%) 
	         

	    No
	18 (90.0%) 
	13 (86.7%) 
	         
	22 (91.7%) 
	 9 (81.8%) 
	         

	Hypertension
	           
	           
	  0.161  
	           
	           
	  0.297  

	    Yes
	 1 (5.00%) 
	 4 (26.7%) 
	         
	 2 (8.33%) 
	 3 (27.3%) 
	         

	    No
	19 (95.0%)
	11 (73.3%) 
	         
	22 (91.7%) 
	 8 (72.7%) 
	         

	Diabetes mellitus
	           
	           
	  1.000  
	           
	           
	  0.536  

	    Yes
	 1 (5.00%) 
	 1 (6.67%) 
	         
	 1 (4.17%)
	 1 (9.09%) 
	         

	    No
	19 (95.0%) 
	14 (93.3%) 
	         
	23 (95.8%)  
	10 (90.9%) 
	         

	EOS (%)
	0.05 (0.09)
	1.81 (1.30)
	 <0.001*  
	0.16 (0.26)
	2.21 (1.30)
	 <0.001*  

	EOS (×109/L)
	 0.50 (2.24)
	0.13 (0.11) 
	0.459         
	0.42 (2.04)
	0.16 (0.10)
	  0.535  


aEOS < 0.4% vs. EOS ≥ 0.4 %

bEOS < 50/μL vs. EOS ≥ 50/μL

*P < 0.05

Abbreviations: AECOPD = acute exacerbation of chronic obstructive pulmonary disease, EOS = eosinophil, NIMV = noninvasive mechanical ventilation.
Table S4 

Multivariate regression for parameters associated with length of hospital stay equal or longer than 15 days (N = 608).

	Predictor variables
	β coefficient
	OR (95% CI)
	P

	Age(years)
	0.037
	1.04 (1.02~1.06)
	0.001*

	Pulmonary infection
	0.422
	1.52 (1.02~2.27)
	0.039*

	NIMV
	0.924
	2.52 (1.69~3.76)
	<0.001*


	Neutrophils percentage of leukocytes (%)
	0.026
	1.03 (1.01~1.05)
	0.008*

	CRP
	0.004
	1.01 (1.001~1.008)
	0.026*


*P < 0.05

Abbreviations: NIMV = noninvasive mechanical ventilation, CRP = C-reactive protein.
Table S5
Univariate analysis for low EOS associated with twelve-month AECOPD-related readmission (N = 166).

	Parameter
	AECOPD-related readmission within twelve-month (n=58)
	No AECOPD-related readmission within twelve-month (n=108)
	P

	aEOS < 50/μL
	
	
	

	Yes
	30 (51.7%)
	64 (59.3%)
	0.350

	No
	28 (48.3%)
	44 (40.7%)
	

	bEOS < 0.4%
	
	
	

	Yes
	23 (39.7%)
	60 (55.6%)
	0.051

	No
	35 (60.3%)
	48 (44.4%)
	


aEOS values < 50 cells/μL on the index date of hospitalized AECOPD

bEOS percentage of leucocytes < 0.4% on the index date of hospitalized AECOPD

*P<0.05

Abbreviations: AECOPD = acute exacerbation of chronic obstructive pulmonary disease, EOS = eosinophil.
Figure

Figure S1: Forest plot showing OR for risk factors and 12-month AECOPD-related readmission.
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Notes: The risk factors of frequent exacerbations of AECOPD include hospitalization in the winter, ICS administration, and non NIMV usage. 
Abbreviations: NIMV = noninvasive mechanical ventilation, OR = odds ratio, AECOPD = acute exacerbation of chronic obstructive pulmonary disease.
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