Association of immune deficiency with prognosis and corticosteroids treatment benefits among patients with ARDS
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Table S1. Baseline characteristics and physiological parameters on admission of ARDS patients treated with different glucocorticoid doses
	Variables
	All patients
(n=357)
	No Corticosteroid
(n=72)
	Low Corticosteroid
(n=213)
	High Corticosteroid
(n=72)
	P value

	Age (yr), median (IQR)
	67 (57-75)
	67 (59-79)
	67 (57-76)
	63.5 (55-73)
	0.2117

	Sex, male, n (%)
	244 (68.35)
	51 (70.83)
	147 (69.01)
	46 (63.89)
	0.634

	Smoking, n (%)
	101 (28.29)
	15 (20.83)
	71 (33.33)
	15 (20.83)
	0.037

	APACHE II score, median (IQR)
	19 (11-28)
	12 (8-26)
	20 (12-28)
	20 (14-31.5)
	0.0950

	Immune deficiency, n (%)
	160 (44.82)
	16 (22.22)
	98 (46.01)
	46 (63.89)
	<0.001

	PaO2/FiO2, median (IQR)
	189.5 (111-259)
	217.5 (143-282)
	173 (108-252)
	165 (94-250)
	0.0079

	Cause of ARDS, n (%)

	Pneumonia
	265 (74.23)
	42 (58.33)
	167 (78.40)
	56 (77.78)
	0.003

	Sepsis
	17 (4.76)
	2 (2.78)
	11 (5.16)
	4 (5.56)
	0.784

	Aspiration
	12 (3.36)
	5 (6.94)
	7 (3.29)
	0 (0.00)
	0.059

	Trauma
	10 (2.80)
	4 (5.56)
	4 (1.88)
	2 (2.78)
	0.269

	Others
	53 (14.85)
	19 (26.39)
	24 (11.27)
	10 (13.89)
	0.007

	Any comorbidity, n (%)

	Diabetes
	77 (21.57)
	12 (16.67)
	49 (23.00)
	16 (22.22)
	0.522

	Hypertension
	144 (40.34)
	34 (47.22)
	83 (38.97)
	27 (37.50)
	0.401

	Chronic liver disease
	41 (11.48)
	9 (12.50)
	25 (11.74)
	7 (9.72)
	0.858

	Respiratory support, n (%)

	Noninvasive mechanical ventilation
	281 (78.71)
	59 (81.94)
	162 (76.06)
	60 (83.33)
	0.323

	Invasive mechanical ventilation
	184 (51.54)
	18 (25.00)
	127 (59.62)
	39 (54.17)
	<0.001

	ECMO
	19 (5.32)
	1 (1.39)
	12 (5.63)
	6 (8.33)
	0.143

	Physiologic parameters, median (IQR)

	Hb (g/L)
	108 (91-125)
	115 (94.5-125.5)
	106 (87-125)
	105.5 (91-124)
	0.3718

	Hct (g/L)
	32.7 (27.6-37.4)
	34.6 (28.7-37.6)
	32.35 (27.3-37.45)
	32.65 (27.6-37.4)
	0.6577

	WBC (×109/L)
	10.555 (6.62-14.31)
	9.89 (6.645-11.60)
	10.93 (6.76-14.72)
	10.54 (6.53-14.59)
	0.3695

	PLT (×109/L)
	184 (101.5-265.5)
	208 (122-315)
	182 (102-256)
	163 (72.5-261.5)
	0.1128

	NEUT
	8.3 (5.3-12.4)
	7.8 (4.6-10.2)
	8.6 (6-12.9)
	9.1 (5.1-13.1)
	0.2927

	Lym
	0.7 (0.4-1.1)
	0.8 (0.45-1.2)
	0.65 (0.4-1.1)
	0.5 (0.3-1)
	0.0750

	ESR (mm/H)
	40 (16-63)
	46.5 (28-63.5)
	38 (12-63)
	39 (13-63)
	0.4840

	TBil (μmol/L)
	11.45 (7-21.3)
	11 (7.2-24.7)
	11.9 (7.2-22.2)
	9.95 (6.85-17.2)
	0.3467

	Scr (μmol/L)
	72 (55-108)
	73.5 (56-116)
	76 (56-120)
	61 (49-83)
	0.0167

	LDH (U/L)
	367.5 (259-603)
	287.5 (214.5-369.5)
	379 (256-640)
	446 (303-640)
	0.0020

	PCT (ng/mL)
	0.635 (0.14-2.89)
	0.67 (0.14-3.63)
	0.665 (0.14-3.16)
	0.45 (0.11-1.71)
	0.5239

	CRP (mg/L)
	73.6 (29-142.8)
	87.4 (32.3-128.2)
	68.25 (29.05-153.9)
	71.85 (29-129.7)
	0.7618

	D-dimer (μg/mL)
	4.085 (1.99-9.11)
	4.285 (1.9-9.91)
	4.3 (2.11-10.36)
	3.23 (1.66-7.52)
	0.3482

	PT (seconds)
	13.7 (12.45-15.5)
	13.55 (12.8-15.1)
	13.9 (12.4-16)
	13.5 (11.9-15.2)
	0.2573

	CD19 (%)
	16.8 (8.1-27.8)
	13.05 (9.55-24.35)
	18 (8.3-28)
	20.7 (7.1-31.3)
	0.3262

	CD3 (%)
	64.7 (52.6-77.25)
	70.5 (61-78.7)
	63.3 (51.7-75.4)
	61.35 (49.8-77.2)
	0.0496

	CD4 (%)
	35.4 (24.9-44.5)
	36.9 (31.4-45.1)
	35.9 (23.6-45.6)
	30.8 (20.9-42.1)
	0.0705

	CD8 (%)
	23.8 (15.9-35.8)
	25.8 (19.7-36.8)
	22.7 (16-34.4)
	23.4 (13.65-38.75)
	0.4438

	CD4/CD8
	1.4 (0.9-2.4)
	1.45 (0.9-2.1)
	1.4 (0.9-2.6)
	1.4 (0.7-2.2)
	0.7710

	CD56+16 (%)
	11.35 (6.55-19.45)
	10.2 (8.3-14.7)
	12.1 (6.4-22.7)
	9.7 (6-18.35)
	0.5932

	TNF (pg/ml)
	14.7 (9.7-25.3)
	16.65 (9.2-26.9)
	15.5 (9.95-24.95)
	13.65 (9.7-24.5)
	0.7671

	IL-1β(pg/ml)
	5.55 (5-10.9)
	5.3 (5-10.6)
	5.85 (5-11.4)
	5 (5-10)
	0.5182

	IL-2R (U/ml)
	1450.5 (891-2543)
	1139 (773-1932)
	1373 (923.5-2317)
	1726 (1038-2928)
	0.0571

	IL-6 (pg/ml)
	35.7 (13.1-143)
	26.5 (13.4-111.5)
	53.3 (14.7-168)
	36.65 (9.5-104)
	0.3661

	IL-8 (pg/ml)
	57 (25-115)
	41 (17-117)
	62 (26-111)
	62 (27-118)
	0.2409

	IL-10 (pg/ml)
	9.9 (5-24.2)
	5.05 (5-11.7)
	9.95 (5-24.65)
	11.65 (5.1-25.7)
	0.0369

	Clinical outcomes

	28-day mortality, n (%)
	193 (54.06)
	33 (45.83)
	107 (50.23)
	53 (73.61)
	0.001

	In-hospital mortality, n (%)
	219 (61.34)
	35 (48.61)
	126 (59.15)
	58 (80.56)
	<0.001

	Days of hospitalization, median (IQR)
	14 (7-24)
	11.5 (5-22)
	14 (7-25)
	14 (9-21.5)
	0.3161











 

Table S2. Risk factors associated with 28-day mortality in different glucocorticoid doses groups
	Variables
	All patients (n=357)
	
	No Corticosteroid (n=72)
	
	Low Corticosteroid (n=213)
	
	High Corticosteroid (n=72)

	
	Death
(n=193)
	No death
(n=164)
	P value
	
	Death
(n=33)
	No death
(n=39)
	P value
	
	Death
(n=107)
	No death
(n=106)
	P value
	
	Death
(n=53)
	No death
(n=19)
	P value

	Age, >67
	101
	80
	0.504
	
	22
	18
	0.081
	
	58
	52
	 0.452
	
	21
	10
	0.326

	Sex, male
	131
	113
	0.835
	
	22
	29
	0.474
	
	74
	73
	0.963
	
	35
	11
	0.526

	Smoking
	52
	49
	0.539
	
	6
	9
	0.610
	
	36
	35
	0.923
	
	10
	5
	0.521

	PaO2/FiO2, <100
	51
	21
	0.001
	
	4
	3
	0.699
	
	30
	16
	0.014
	
	17
	2
	0.062

	Diabetes
	38
	39
	0.349
	
	8
	4
	0.113
	
	19
	30
	0.067
	
	11
	5
	0.749

	Hypertension
	67
	77
	0.019
	
	17
	17
	0.502
	
	34
	49
	0.031
	
	16
	11
	0.032

	Chronic liver disease
	27
	14
	0.107
	
	5
	4
	0.723
	
	15
	10
	0.299
	
	7
	0
	0.178

	Immune deficiency
	102
	58
	0.001
	
	13
	3
	0.001
	
	51
	47
	0.627
	
	38
	8
	0.021

	Hb, >112
	74
	80
	0.072
	
	13
	21
	0.496
	
	40
	50
	0.165
	
	21
	9
	0.557

	Hct, >31.0
	87
	80
	0.522
	
	14
	16
	0.716
	
	47
	57
	0.246
	
	26
	7
	0.550

	WBC, >11.00
	86
	68
	0.504
	
	9
	11
	0.854
	
	50
	50
	1.000
	
	27
	7
	0.340

	PLT, >184
	80
	83
	0.078
	
	10
	24
	0.019
	
	47
	52
	0.361
	
	23
	7
	0.602

	NEUT, >5.5
	102
	99
	0.407
	
	16
	18
	0.371
	
	55
	70
	0.133
	
	31
	11
	0.926

	Lym, >0.6
	58
	70
	0.005
	
	11
	19
	0.202
	
	30
	44
	0.035
	
	17
	7
	0.585

	ESR, >40
	51
	42
	0.125
	
	5
	12
	0.355
	
	25
	25
	0.236
	
	21
	5
	0.337

	TBil, >11.4
	91
	70
	0.273
	
	14
	13
	0.139
	
	55
	48
	0.270
	
	22
	9
	0.661

	Scr, >72
	100
	62
	0.003
	
	15
	16
	0.246
	
	65
	44
	0.002
	
	20
	2
	0.032

	LDH, >366
	93
	49
	<0.001
	
	7
	5
	0.164
	
	54
	34
	<0.001
	
	32
	10
	0.403

	PCT, >0.63
	96
	60
	0.012
	
	15
	15
	0.657
	
	60
	38
	0.001
	
	21
	7
	0.950

	CRP, >73.6
	97
	70
	0.055
	
	15
	20
	0.730
	
	56 
	44
	0.072
	
	26
	6
	0.147

	D-dimer, >4.08
	103
	65
	0.003
	
	18
	13
	0.010
	
	62
	45
	0.026
	
	23
	7
	0.452

	PT, >13.7
	93
	63
	0.031
	
	15
	11
	0.043
	
	57
	45
	0.074
	
	21
	7
	0.854

	CD19, >16.8
	53
	49
	0.443
	
	2
	10
	0.248
	
	30
	32
	0.312
	
	21
	7
	0.856

	CD3, >64.6
	43
	55
	0.063
	
	7
	13
	0.491
	
	19
	37
	0.018
	
	17
	5
	0.640

	CD4, >35.4
	42
	53
	0.096
	
	6
	14
	1.000
	
	24
	36
	0.240
	
	12
	3
	0.726

	CD8, >22.0
	51
	51
	0.937
	
	8
	11
	0.414
	
	26
	34
	0.598
	
	17
	6
	0.853

	CD4/CD8, >1.4
	43
	50
	0.348
	
	4
	11
	0.700
	
	25
	32
	0.760
	
	14
	7
	0.484

	CD56+16, >11.2
	49
	42
	0.379
	
	6
	7
	0.123
	
	28
	30
	0.561
	
	15
	5
	1.000

	TNF, >14.6
	50
	47
	0.389
	
	12
	11
	0.039
	
	24
	31
	0.672
	
	14
	5
	1.000

	IL-1β, >5.5
	48
	39
	0.288
	
	10
	8
	0.180
	
	25
	28
	0.643
	
	13
	3
	0.469

	IL-2R, >1446
	60
	42
	0.001
	
	8
	7
	0.073
	
	28
	28
	0.069
	
	24
	7
	0.223

	IL-6, >35.7
	40
	41
	0.028
	
	10
	8
	0.100
	
	29
	33
	0.122
	
	1
	0
	1.000

	IL-8, >57
	54
	33
	0.003
	
	9
	2
	0.001
	
	28
	27
	0.160
	
	17
	4
	0.414

	IL-10, >10.0
	56
	31
	0.001
	
	6
	3
	0.057
	
	27
	22
	0.047
	
	23
	6
	0.654



Table S3. Correlation between risk factors and 28-day mortality in different corticosteroid dose groups
	Variables
	All patients (n=357)
	
	No Corticosteroid (n=72)
	
	Low Corticosteroid (n=213)
	
	High Corticosteroid (n=72)

	
	HR (95%CI)
	P value
	
	HR (95%CI)
	P value
	
	HR (95%CI)
	P value
	
	HR (95%CI)
	P value

	Age
	1.01 (1.00-1.03)
	0.026
	
	1.04 (0.98-1.10)
	0.194
	
	1.02 (1.00-1.04)
	0.091
	
	1.01 (0.98-1.03)
	0.505

	Sex, male
	0.88 (0.59-1.32)
	0.538
	
	0.95 (0.24-3.84)
	0.943
	
	0.89 (0.50-1.58)
	0.682
	
	1.05 (0.49-2.27)
	0.892

	Smoking
	0.92 (0.60-1.40)
	0.689
	
	0.85 (0.21-3.47)
	0.819
	
	1.12 (0.64-1.94)
	0.696
	
	1.15 (0.47-2.82)
	0.763

	Immune deficiency
	1.80 (1.27-2.54)
	0.001
	
	12.46 (2.63-58.94)
	0.001
	
	1.31 (0.81-2.10)
	0.266
	
	2.99 (1.15-7.73)
	0.024

	PaO2/FiO2, <100
	1.53 (1.04-2.56)
	0.030
	
	0.56 (0.06-4.92)
	0.601
	
	1.65 (1.00-2.72)
	0.052
	
	1.82 (0.79-4.19)
	0.160

	Cause of ARDS

	Pneumonia
	0.71 (0.45-1.14)
	0.159
	
	2.41 (0.48-12.15)
	0.286
	
	0.84 (0.42-1.66)
	0.610
	
	0.42 (0.12-1.46)
	0.174

	Sepsis
	1.50 (0.69-3.24)
	0.304
	
	1.94 (0.08-45.01)
	0.678
	
	1.38 (0.48-3.99)
	0.553
	
	5.17 (0.91-29.48)
	0.064

	Aspiration
	0.40 (0.12-1.35)
	0.140
	
	1.18 (0.15-9.43)
	0.876
	
	0.27 (0.03-2.11)
	0.210
	
	—
	—

	Trauma
	1.02 (0.40-2.60)
	0.974
	
	0.57 (0.07-4.69)
	0.598
	
	1.01 (0.12-8.39)
	0.994
	
	0.44 (0.04-5.10)
	0.508

	Any comorbidity

	Diabetes
	0.87 (0.58-1.32)
	0.515
	
	2.15 (0.44-10.61)
	0.347
	
	0.77 (0.43-1.37)
	0.367
	
	0.69 (0.28-1.72)
	0.427

	Hypertension
	0.77 (0.54-1.11)
	0.161
	
	1.82 (0.44-7.58)
	0.412
	
	0.75 (0.45-1.23)
	0.250
	
	0.33 (0.14-0.78)
	0.011

	Chronic liver disease
	1.39 (0.82-2.33)
	0.219
	
	1.13 (0.23-5.44)
	0.882
	
	1.59 (0.74-3.41)
	0.231
	
	1.34 (0.42-4.29)
	0.620

	Physiologic parameters

	PLT
	1.00 (0.99-1.00)
	0.186
	
	1.00 (0.99-1.00)
	0.624
	
	1.00 (0.99-1.00)
	0.093
	
	1.00 (1.00-1.01)
	0.039

	PCT
	1.01 (1.00-1.02)
	0.305
	
	0.99 (0.96-1.02) 
	0.613
	
	1.01 (0.99-1.02)
	0.307
	
	1.02 (0.98-1.56)
	0.309

	PT
	1.00 (0.99-1.01)
	0.864
	
	1.23 (1.03-1.45)
	0.019
	
	1.00 (0.99-1.01)
	0.974
	
	1.04 (0.93-1.17)
	0.309

	CRP
	1.00 (1.00-1.01)
	0.829
	
	1.00 (0.99-1.00)
	0.806
	
	1.00 (0.99-1.00)
	0.887
	
	1.00 (0.99-1.00)
	0.909



