Supplementary Table 1. Characteristics and outcomes of participants from eICU-CRD categorized by hemoglobin quartiles
	Variables
	Q1 (≤8.5)
	Q2 (8.6-9.9)
	Q3 (10.0-11.5)
	Q4 (≥11.6)
	P-value

	
	(n = 5874)
	(n =5523)
	(n = 5308)
	(n =5241)
	

	Male, [n (%)]
	1970 (48.81)
	1807 (47.06)
	2014 (51.05)
	2274 (61.89)
	<0.001

	Age, [years]
	67 (56, 77)
	68 (58, 79)
	69 (57, 80)
	67 (56, 78)
	<0.001

	Weight, [kg]
	75.05 (62.38, 91.70)
	76.20 (63.48, 93.73)
	78.00 (64.50, 95.30)
	83.20 (68.40, 102.00)
	<0.001

	Severity of illness
	
	
	
	
	

	SOFA score 
	6 (4, 9)
	5 (4, 8)
	5 (3, 7)
	5 (3, 8)
	<0.001

	SAPS II 
	43 (33, 54)
	41 (32, 51)
	40 (32, 50)
	41 (31, 51)
	<0.001

	CCI 
	5 (4, 7)
	5 (4, 7)
	5 (3, 6)
	4 (3, 6)
	<0.001

	Vital signs
	
	
	
	
	

	Heart rate, [beats/min]
	113 (99, 129)
	112 (98, 127)
	113 (99, 129)
	115 (100, 131)
	<0.001

	MAP, [mmHg]
	53 (46, 60)
	54 (46, 61)
	55 (48, 62)
	57 (48.25, 65)
	<0.001

	RR, [breaths/min]
	30 (25, 35)
	30 (25, 35)
	30 (25, 35)
	30 (26, 36)
	<0.001

	Temperature, [℃]
	37.50 (37.00, 38.20)
	37.50 (37.00, 38.30)
	37.60 (37.10, 38.40)
	37.60 (37.10, 38.40)
	<0.001

	Laboratory measurements
	
	
	
	
	

	Platelet, [10^9/L]
	161.50 (90, 250)
	172 (116, 246)
	171 (119, 236)
	168 (122, 223)
	<0.001

	WBC, [10^9/L]
	14.80 (9.20, 21.90)
	15.00 (9.90, 21.60)
	15.50 (10.60, 21.80)
	15.90 (11.00, 21.70)
	<0.001

	Anion gap, [mmol/L]
	12 (9, 16)
	12 (9, 15)
	12 (9, 15)
	12 (10, 16)
	<0.001

	Bicarbonate, [mmol/L]
	20 (16, 24)
	21 (17, 24)
	21 (18, 25)
	22 (18, 25)
	<0.001

	BUN, [mmol/L]
	37 (23, 58)
	34 (21, 53)
	31 (20, 49)
	30 (19, 47)
	<0.001

	Creatinine, [mg/DL]
	1.80 (1.10, 3.20)
	1.70 (1.00, 3.00)
	1.60 (1.00, 2.70)
	1.50 (1.00, 2.40)
	<0.001

	Chloride, [mmol/L]
	107 (102, 112)
	107 (102, 111)
	107 (102, 111)
	106 (102, 110)
	<0.001

	Sodium, [mmol/L]
	139 (136, 143)
	139 (136, 143)
	139 (136, 143)
	139 (136, 143)
	0.583

	Potassium, [mmol/L]
	4.40 (3.90, 5.00)
	4.30 (3.90, 4.90)
	4.30 (3.90, 4.80)
	4.30 (3.90, 4.90)
	<0.001

	INR
	1.60 (1.30, 2.00)
	1.60 (1.30, 1.90)
	1.50 (1.20, 1.80)
	1.50 (1.20, 1.80)
	<0.001

	[bookmark: RANGE!A26]Lactate, [mmol/L]
	2.30 (1.37, 4.10)
	2.30 (1.40, 3.70)
	2.40 (1.50, 3.90)
	2.70 (1.70, 4.10)
	<0.001

	Urine output, [mL]
	1240 (594.75, 1895.50)
	1291.50 (659.50, 1942)
	1369 (725, 2000)
	1389.50 (727, 2045)
	<0.001

	Comorbidities
	
	
	
	
	

	CHF, [n (%)]
	882 (21.85)
	926 (24.11)
	908 (23.02)
	830 (22.59)
	0.114

	CVD, [n (%)]
	560 (13.88)
	589 (15.34)
	523 (13.26)
	527 (14.34)
	0.061

	Diabetes, [n (%)]
	100 (2.48)
	133 (3.46)
	117 (2.97)
	120 (3.27)
	0.06

	Renal disease, [n (%)]
	1196 (29.63)
	1082 (28.18)
	849 (21.52)
	558 (15.19)
	<0.001

	Liver disease, [n (%)]
	437 (10.83)
	337 (8.78)
	276 (7.00)
	237 (6.45)
	<0.001

	Malignancy, [n (%)]
	1034 (25.62)
	782 (20.36)
	617 (15.64)
	437 (11.89)
	<0.001

	Treatment
	
	
	
	
	

	MV, [n (%)]
	1756 (43.51)
	1608 (41.88)
	1696 (42.99)
	1753 (47.71)
	<0.001

	Vasopressor use, [n (%)]
	1502 (37.22)
	1405 (36.59)
	1349 (34.20)
	1147 (31.22)
	<0.001

	RRT, [n (%)]
	365 (9.04)
	289 (7.53)
	193 (4.89)
	107 (2.91)
	<0.001

	Outcomes
	
	
	
	
	

	In-hospital mortality [n (%)]
	872 (21.61)
	669 (17.42)
	583 (14.78)
	572 (15.57)
	<0.001

	In-ICU mortality [n (%)]
	552 (13.68)
	419 (10.91)
	366 (9.28)
	343 (9.34)
	<0.001

	28-day mortality [n (%)]
	813 (20.14)
	634 (16.51)
	563 (14.27)
	561 (15.27)
	<0.001

	ICU-LOS [days]
	3 (1, 5)
	2 (1, 5)
	2 (1, 5)
	2 (1, 5)
	<0.001

	Hospital-LOS [days]
	8 (5, 15)
	7 (4, 13)
	7 (4, 12)
	7 (4, 12)
	<0.001


SOFA, Sequential Organ Failure Assessment; SAPS II,  Simplified Acute Physiology Score II; CCI ,  Charlson Comorbidity Index; MAP ,  mean arterial pressure; RR ,  respiration rate; WBC ,  white blood cells; BUN, Blood Urea Nitrogen; INR ,  international normalized ratio; CHF, Congestive Heart Failure; CVD, cerebrovascular disease; MV, mechanical ventilation; RRT ,  renal replacement therapy; ICU ,  intensive care unit; LOS, length of stay.















Supplementary Table 2. Association between hemoglobin and in-hospital and 28-day mortality in patients with sepsis from eICU-CRD
	Exposure
	Model 1
	Model 2
	Model 3

	
	OR (95% CI)
	P-value
	OR (95% CI)
	P-value
	OR (95% CI)
	P-value

	In-hospital mortality
	
	
	
	

	Hemoglobin as continuous
	0.931 (0.913, 0.949)
	<0.001
	0.931 (0.912, 0.949)
	<0.001
	0.973 (0.952,0.995)   
	0.017

	Q1
	Reference
	
	Reference
	
	Reference
	

	Q2
	0.766 (0.684, 0.856)
	<0.001
	0.741 (0.662, 0.830)
	<0.001
	0.894 (0.788, 1.015)   
	0.085

	Q3
	0.629 (0.561, 0.706)
	<0.001
	0.610 (0.543, 0.685)
	<0.001
	0.784 (0.688, 0.893)   
	<0.001

	Q4
	0.669 (0.595, 0.752)
	<0.001
	0.676 (0.601, 0.761)
	<0.001
	0.842 (0.736,0.962)   
	0.012

	P for trend
	<0.001
	
	<0.001
	
	0.002
	

	28-day mortality
	
	
	
	
	

	Hemoglobin as continuous
	0.943 (0.924, 0.962)
	<0.001
	0.943 (0.924, 0.962)
	<0.001
	0.988 (0.966, 1.011)
	0.310

	Q1
	Reference
	
	Reference
	
	Reference
	

	Q2
	0.784 (0.699, 0.879)
	<0.001
	0.756 (0.673, 0.849)
	<0.001
	0.919 (0.807, 1.046)
	0.200

	Q3
	0.660 (0.587, 0.742)
	<0.001
	0.637 (0.565, 0.717)
	<0.001
	0.828 (0.725, 0.946)
	0.005

	Q4
	0.714 (0.635, 0.804)
	<0.001
	0.720 (0.638, 0.812)
	<0.001
	0.909 (0.793, 1.041)
	0.169

	P for trend
	<0.001
	
	<0.001
	
	0.058
	


[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Model 1: Unadjusted
Model 2: Adjusted for age, gender, weight
Model 3: Adjusted for age, gender, weight, SOFA, SAPS II, CCI, heart rate, MAP, RR, temperature, platelets, WBC, anion gap, bicarbonate, BUN, creatinine, chloride, sodium, potassium, INR, lactate, urine output, CHF, CVD, diabetes, renal disease, liver disease, malignancy, MV, vasopressor use, RRT.







Supplementary Table 3. The association between hemoglobin groups and risk of in-hospital mortality in the eICU-CRD
	
	Adjusted OR (95% CI)	     
	P-value

	Hemoglobin <10.2 g/DL
	0.939 (0.901, 0.979)
	0.003

	Hemoglobin10.2 g/DL
	1.175 (1.102, 1.251)
	<0.001


Adjusted for age, gender, weight, SOFA, SAPS II, CCI, heart rate, MAP, RR, temperature, platelets, WBC, anion gap, bicarbonate, BUN, creatinine, chloride, sodium, potassium, INR, lactate, urine output, CHF, CVD, diabetes, renal disease, liver disease, malignancy, MV, vasopressor use, RRT.
