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Table S1. Direction and method of extraction for continuous variables
	Items
	Extraction direction
	computing method

	Laboratory indexes
	
	

	WBC
	max
	Direct extraction

	Hemoglobin
	min
	Direct extraction

	Platelet count
	min
	Direct extraction

	Serum creatinine
	max
	Direct extraction

	pH
	min
	Direct extraction

	PaO2
	min
	Direct extraction

	PaCO2
	max
	Direct extraction

	P/F
	min
	PaO2/FiO2

	Base excess
	min
	Direct extraction

	Vital signs
	
	

	Respiratory rate
	TWA
	Area under time curve/time

	Heart rate
	TWA
	Area under time curve/time

	MAP
	TWA
	Area under time curve/time

	Body temperature
	TWA
	Area under time curve/time

	SO2
	TWA
	Area under time curve/time


WBC, White blood cell count; PaO2, Arterial oxygen partial pressure; PaCO2, Arterial carbon dioxide partial pressure; FiO2, Fraction inspired oxygen concentration; MAP, Mean arterial pressure; SO2, Percutaneous oxygen saturation; TWA, Time-weighted average; P/F, PaO2/FiO2.



Table S2. ICD code of infection site in the MIMIC-IV datasets
	Infection site
	[bookmark: _Hlk130252784]ICD version
	ICD code

	Pulmonary infection
	9
	46430,48284,48239,4843,51189,48230,4871,486,46450,5118,4801,481,8289,4838,4829,4809,46611,48283,46400,4821,4660,4808,5111,5110,462,4650,48231,4611,46421,4830,4659,48241,463,4658,485,4802,4848,4618,4613,4820,4800,4846,5119,48249,46411,46619,48282,48232,4847,4822,48242,4841,4610,4870,5100,48281,4619,46451,460,46410,4878,46431,
5109,51181,48240,4612

	
	10
	J151,J09X3,J09X1,J1289,J101,J156,J211,J0190,J0180,J0390,J0410,J0511,J09X9,J0141,J219,J205,J111,J1100,J120,J102,J129,J1529,J189,J153,J0120,J00,J123,J201,J154,J0191,J210,J209,J020,J155,J0411,J188,J17,J13,J122,J042,J158,J181,J15211,J218,J112,J0300,J1001,J1520,J851,J1008,J157,J1000,J208,J852,J22,J0380,J14,J869,J0130,J0391,J1089,J0140,J853,J040,J0431,J150,J204,J168,J182,J1081,J09X2,J180,J0430,J0301,J1108,J028,J0100,J860,J121,J0510,J850,J0110,J069,J029,J060,J1082,J1189,J1181,J159,J15212

	Urinary infection
	9
	0980,09837,09817,5990

	
	10
	N99521,N390,A5400,A562

	Intestinal infection
	9
	00867,0069,0074,00589,00846,0059,0048,00809,00804,0041,00843,0088,0062,0040,0043,0093,0020,0078,0091,00841,0071,0049,0090,0030,00800,00844,0083,00324,00845,0050,0085,00863,0039,00581,
00861,00849,0031,00869,00329,0038,0068,0029,00847,0092,00862

	
	10
	A048,A039,A088,A021,A0811,A030,A0471,A046,A0100,A059,A0839,A082,A029,A033,A028,A078,A047,A069,A071,A080,A072,A0222,A0472,A050,A084,A09,A043,A049,A038,A031,A044,A045,A020


ICD, International Classification of Diseases.

Table S3. Baseline data of the included population in the four data sets
	
	MIMIC-IV
	MIMIC-III
	eICU-CRD
	Local set

	N
	11166
	4821
	6624
	110

	Age (years old)
	66.7 (55.5, 76.9)
	65.5 (52.9, 76.8)
	64.0 (53.0, 74.0)
	66 (54, 74)

	Male (%)
	6756 (60.5)
	2976 (61.7)
	3721 (56.2)
	68 (61.8)

	BMI (kg/m2)
	27.9 (24.2, 32.7)
	27.4 (24.2, 31.5)
	28.2 (23.8, 33.8)
	22.5 (21.5, 22.9)

	Comorbidities
	
	
	
	

	Myocardial infarction (%)
	2142 (19.2)
	783 (16.2)
	636 (9.6)
	9 (8.2)

	Congestive heart failure (%)
	3035 (27.2)
	1316 (27.3)
	1094 (16.5)
	15 (13.6)

	Chronic pulmonary disease (%)
	2922 (26.2)
	892 (18.5)
	1255 (18.9)
	12 (10.9)

	Severe liver disease (%)
	735 (6.6)
	114 (2.4)
	187 (2.8)
	8 (7.3)

	Malignancy (%)
	1170 (10.5)
	407 (8.4)
	745 (11.2)
	30 (27.3)

	Diabetes (%)
	3255 (29.2)
	1156 (24.0)
	1999 (30.2)
	22 (20.9)

	Composite scores
	
	
	
	

	CCI
	5 (4, 7)
	5 (3, 6)
	3 (2, 5)
	1 (0, 2)

	GCS 
	15 (14, 15)
	15 (15, 15)
	7 (3, 10)
	15 (13, 15)

	SAPSII 
	41 (33, 52)
	37 (28, 47)
	41 (31, 51)
	45 (39, 56)

	OASIS 
	39 (34, 46)
	36 (30, 42)
	35 (29, 41)
	32 (27, 37)

	SOFA 
	7 (5, 11)
	5 (3, 7)
	8 (6, 10)
	6 (5, 9)

	Laboratory indexes
	
	
	
	

	WBC (×109/L)
	14.3 (10.5, 19.2)
	14.4 (11.0, 18.8)
	13.0 (9.4, 18.1)
	9.6 (7.3, 14.5)

	Hemoglobin (g/L)
	9.6 (8.3, 11.2)
	9.4 (8.2, 10.8)
	10.3 (8.6, 12.0)
	10.3 (7.8, 12.5)

	Platelet count (×109/L)
	148 (105, 208)
	157 (112, 217)
	170 (118, 231)
	157 (107, 233)

	Serum creatinine (mg/dL)
	1.1 (0.8, 1.6)
	1.0 (0.8, 1.3)
	1.2 (0.8, 2.0)
	1.1 (0.7, 1.7)

	pH 
	7.3 (7.2, 7.4)
	7.3 (7.2, 7.3)
	7.3 (7.2, 7.4)
	7.4 (7.3, 7.4)

	PaO2(mmHg)
	82 (54, 112)
	84 (61, 116)
	84 (66, 115)
	117 (72, 149)

	PaCO2(mmHg）
	47 (41, 53)
	49 (43, 55)
	44 (38, 51)
	37 (31, 44)

	P/F
	160 (94, 250)
	225 (138, 330)
	183 (115, 269)
	260 (161, 364)

	Base excess (mmol/L)
	-3.0 (-7.0, 0.0)
	1.0 (1.0, 2.0)
	-2.4 (-6.8, 1.3)
	-2.2 (-8.2, 0.9)

	Vital signs
	
	
	
	

	Respiratory rate (/min)
	18 (16, 22)
	16 (14, 20)
	18 (16, 22)
	18 (16, 23)

	Heart rate (/min)
	83 (75, 95)
	86 (77, 96)
	87 (75, 99)
	90 (75, 104)

	MAP (mmHg)
	76 (72, 82)
	77 (72, 83)
	78 (72, 86)
	88 (80, 97)

	Body temperature (℃)
	36.9 (36.5, 37.3)
	36.9 (36.4, 37.4)
	36.9 (36.5, 37.3)
	36.6 (36.4, 37.0)

	SO2 (%)
	99 (97, 100)
	99 (98, 100)
	98 (97, 99)
	100 (99, 100)

	Urine output (mL/kg/h)
	0.8 (0.5, 1.2)
	1.0 (0.7, 1.6)
	0.7 (0.4, 1.1)
	1.0 (0.7, 1.7)

	Vasoactive drugs (%)
	7302 (65.4)
	2706 (56.1)
	1902 (28.7)
	44 (43.6)

	[bookmark: _Hlk118327126]CRRT (%)
	335 (3.0)
	37 (0.8)
	213 (3.2)
	18 (16.4)

	Tracheotomy (%)
	425 (3.8)
	182 (3.8)
	101 (1.5)
	4 (3.6)

	7-day mortality (%)
	1387 (12.4)
	559 (11.6)
	787 (11.9)
	19 (17.3)

	28-day mortality (%)
	2277 (20.4)
	935 (19.4)
	1219 (18.4)
	26 (25.7)

	ICU mortality (%)
	1845 (16.5)
	660 (13.7)
	866 (13.1)
	-

	LOS (days)
	3.7 (1.9,7.5)
	3.3 (1.9,7.2)
	4.0 (2.2,7.6)
	4.5 (1.8, 7.8)

	Weaning failure (%)
	2416 (21.6)
	866 (18.0)
	1139 (17.2)
	27 (26.7)


BMI, Body mass index; CCI, Charlson comorbidity index; GCS, Glasgow coma scale; SAPSII, the Simplified Acute Physiological score II; OASIS, the Oxford Acute Severity of Illness score; SOFA, Sequential Organ Failure Assessment; WBC, White blood cell count; PaO2, Arterial oxygen partial pressure; PaCO2, Arterial carbon dioxide partial pressure; FiO2, Fraction inspired oxygen concentration; MAP, Mean arterial pressure; SO2, Percutaneous oxygen saturation; CRRT, Continuous renal replacement therapy; P/F, PaO2/FiO2; ICU, Intensive Care Unit; LOS, Length of ICU stay.


Table S4. Baseline data of different phenotypes in the test set
	
	Phenotype I
	 Phenotype II
	Phenotype III
	P value

	N
	521
	548
	526
	

	Age (years old)
	68 (57, 79)
	67 (58, 76)
	67 (56, 77)
	0.232

	Male (%)
	312 (59.9)
	350 (63.9)
	321 (61.0)
	0.384

	BMI (kg/m2)
	28.2 (24.4, 32.5)
	29.0 (25.1, 34.2)
	26.7 (23.9, 30.5)
	<0.001

	Comorbidities
	
	
	
	

	Myocardial infarction (%)
	114 (21.9)
	103 (18.8)
	84 (16.0)
	0.05

	Congestive heart failure (%)
	207 (39.7)
	138 (25.2)
	99 (18.8)
	<0.001

	Chronic pulmonary disease (%)
	134 (25.7)
	158 (28.8)
	114 (21.7)
	0.026

	Severe liver disease (%)
	53 (10.2)
	25 (4.6)
	26 (4.9)
	<0.001

	Malignancy (%)
	74 (14.2)
	59 (10.8)
	47 (8.9)
	0.024

	Diabetes (%)
	142 (27.3)
	169 (30.8)
	138 (26.2)
	0.21

	Composite scores
	
	
	
	

	CCI
	6 (4, 8)
	5 (4, 7)
	5 (3, 7)
	<0.001

	GCS 
	15 (13, 15)
	15 (14, 15)
	15 (13, 15)
	0.003

	SAPSII 
	52 (43, 63)
	39 (33, 48)
	37 (30, 45)
	<0.001

	OASIS 
	45 (39, 51)
	37 (32, 42)
	38 (33, 43)
	<0.001

	SOFA 
	12 (10, 14)
	7 (5, 8)
	4 (3, 6)
	<0.001

	Laboratory indexes
	
	
	
	

	WBC (×109/L)
	16 (10.9, 22.8)
	13.6 (10.2, 18.1)
	14 (10.6, 18)
	<0.001

	Hemoglobin (g/L)
	9.3 (7.8, 11.1)
	9.8 (8.6, 11.3)
	9.4 (8.2, 11.1)
	0.005

	Platelet count (×109/L)
	136 (86, 202)
	151 (111, 202)
	142 (107, 197)
	0.002

	Serum creatinine (mg/dL)
	1.6 (1.1, 2.6)
	1.0 (0.8, 1.2)
	0.9 (0.7, 1.2)
	<0.001

	pH 
	7.2 (7.2, 7.3)
	7.3 (7.3, 7.4)
	7.3 (7.3, 7.4)
	<0.001

	PaO2(mmHg)
	59 (40, 80)
	75 (56, 93)
	122 (98, 154)
	<0.001

	PaCO2(mmHg）
	49 (42, 58)
	48 (43, 54)
	44 (40, 49)
	<0.001

	P/F
	103 (65, 152)
	133 (98, 179)
	296 (239, 355)
	<0.001

	Base excess (mmol/L)
	-7 (-12, -3)
	-2 (-5, 0)
	-2 (-5, 0)
	<0.001

	Vital signs
	
	
	
	

	Respiratory rate (/min)
	22 (18, 26)
	18 (16, 21)
	17 (15, 19)
	<0.001

	Heart rate (/min)
	88 (78, 102)
	82 (74, 93)
	81 (73, 89)
	<0.001

	MAP (mmHg)
	73 (69, 79)
	78 (74, 83)
	77 (73, 83)
	<0.001

	Body temperature (℃)
	36.8 (36.4, 37.3)
	36.9 (36.5, 37.3)
	36.8 (36.4, 37.3)
	0.075

	SO2 (%)
	98 (96, 99)
	98 (97, 99)
	99 (99, 100)
	<0.001

	Urine output (mL/kg/h)
	0.5 (0.2, 1.0)
	0.9 (0.6, 1.3)
	0.9 (0.6, 1.4)
	<0.001

	Therapeutics
	
	
	
	

	Vasoactive drugs (%)
	512 (98.3)
	275 (50.2)
	310 (58.9)
	<0.001

	CRRT (%)
	50 (9.6)
	5 (0.9)
	0 (0.0)
	<0.001

	Tracheotomy (%)
	23 (4.4)
	14 (2.6)
	19 (3.6)
	0.253


BMI, Body mass index; CCI, Charlson comorbidity index; GCS, Glasgow coma scale; SAPSII, the Simplified Acute Physiological score II; OASIS, the Oxford Acute Severity of Illness score; SOFA, Sequential Organ Failure Assessment; WBC, White blood cell count; PaO2, Arterial oxygen partial pressure; PaCO2, Arterial carbon dioxide partial pressure; FiO2, Fraction inspired oxygen concentration; MAP, Mean arterial pressure; SO2, Percutaneous oxygen saturation; CRRT, Continuous renal replacement therapy; P/F, PaO2/FiO2.

Table S5. Baseline data of different phenotypes in the MIMIC-III validation set
	
	Phenotype I
	 Phenotype II
	Phenotype III
	P value

	N
	751
	2027
	2043
	

	Age (years old)
	70 (58, 79)
	65 (54, 76)
	64 (49, 77)
	<0.001

	Male (%)
	482 (64.2)
	1302 (64.2)
	1192 (58.3)
	<0.001

	BMI (kg/m2)
	27.8 (24.2, 32.3)
	28.3 (24.9, 32.2)
	26.3 (23.2, 30.0)
	<0.001

	Comorbidities
	
	
	
	

	Myocardial infarction (%)
	190 (25.3)
	333 (16.4)
	260 (12.7)
	<0.001

	Congestive heart failure (%)
	333 (44.3)
	530 (26.1)
	453 (22.2)
	<0.001

	Chronic pulmonary disease (%)
	144 (19.2)
	407 (20.1)
	341 (16.7)
	0.018

	Severe liver disease (%)
	37 (4.9)
	40 (2.0)
	37 (1.8)
	<0.001

	Malignancy (%)
	70 (9.3)
	159 (7.8)
	178 (8.7)
	0.39

	Diabetes (%)
	203 (27.0)
	528 (26.0)
	425 (20.8)
	<0.001

	Composite scores
	
	
	
	

	CCI
	5 (4, 7)
	4 (3, 6)
	4 (2, 6)
	<0.001

	GCS 
	15 (15, 15)
	15 (15, 15)
	15 (15, 15)
	0.352

	SAPSII 
	54 (44, 66)
	35 (28, 43)
	33 (25, 44)
	<0.001

	OASIS 
	43 (37, 49)
	34 (30, 40)
	35 (30, 40)
	<0.001

	SOFA 
	10 (8, 12)
	5 (4, 6)
	3 (2, 5)
	<0.001

	Laboratory indexes
	
	
	
	

	WBC (×109/L)
	16.2 (11.5, 22.5)
	14.3 (11.2, 18.4)
	13.9 (10.6, 17.9)
	<0.001

	Hemoglobin (g/L)
	9.2 (7.8, 10.7)
	9.4 (8.2, 10.7)
	9.5 (8.3, 11.0)
	<0.001

	Platelet count (×109/L)
	138 (86, 204.2)
	155 (114, 210)
	166 (119, 224)
	<0.001

	Serum creatinine (mg/dL)
	1.6 (1.1, 2.6)
	0.9 (0.7, 1.2)
	0.9 (0.7, 1.2)
	<0.001

	pH 
	7.2 (7.1, 7.3)
	7.3 (7.3, 7.3)
	7.3 (7.3, 7.4)
	<0.001

	PaO2(mmHg)
	62 (41, 81)
	76 (60, 92)
	118 (85, 154.8)
	<0.001

	PaCO2(mmHg）
	50 (44, 59)
	50 (45, 56)
	46 (41, 52)
	<0.001

	P/F
	135 (78, 195)
	181 (124, 251)
	345 (278, 417)
	<0.001

	Base excess (mmol/L)
	1 (1, 2)
	1 (1, 2)
	1 (1, 2)
	0.416

	Vital signs
	
	
	
	

	Respiratory rate (/min)
	19 (16, 24)
	16 (14, 19)
	16 (14, 18)
	<0.001

	Heart rate (/min)
	92 (82, 104)
	85 (78, 93)
	82 (76, 95)
	<0.001

	MAP (mmHg)
	72 (68, 77)
	77 (73, 83)
	78 (72, 85)
	<0.001

	Body temperature (℃)
	37 (36.4, 37.5)
	36.9 (36.3, 37.4)
	36.9 (36.4, 37.4)
	0.017

	SO2 (%)
	98 (96, 99)
	99 (98, 100)
	100 (99, 100)
	<0.001

	Urine output (mL/kg/h)
	0.7 (0.3, 1.2)
	1.1 (0.7, 1.6)
	1.1 (0.7, 1.7)
	<0.001

	Therapeutics
	
	
	
	

	Vasoactive drugs (%)
	744 (99.1)
	1039 (51.3)
	923 (45.2)
	<0.001

	CRRT (%)
	33 (4.4)
	2 (0.1)
	2 (0.1)
	<0.001

	Tracheotomy (%)
	35 (4.7)
	70 (3.5)
	77 (3.8)
	0.333


BMI, Body mass index; CCI, Charlson comorbidity index; GCS, Glasgow coma scale; SAPSII, the Simplified Acute Physiological score II; OASIS, the Oxford Acute Severity of Illness score; SOFA, Sequential Organ Failure Assessment; WBC, White blood cell count; PaO2, Arterial oxygen partial pressure; PaCO2, Arterial carbon dioxide partial pressure; FiO2, Fraction inspired oxygen concentration; MAP, Mean arterial pressure; SO2, Percutaneous oxygen saturation; CRRT, Continuous renal replacement therapy; P/F, PaO2/FiO2.

Table S6. Baseline data of different phenotypes in the eICU-CRD validation set
	
	Phenotype I
	 Phenotype II
	Phenotype III
	P value

	N
	1200
	5043
	381
	

	Age (years old)
	65 (56, 75)
	63 (52, 73)
	65 (54, 77)
	<0.001

	Male (%)
	683 (56.9)
	2836 (56.2)
	202 (53.0)
	0.403

	BMI (kg/m2)
	28.3 (23.9, 34.4)
	28.3 (23.9, 34.0)
	26.2 (23.1, 31.3)
	<0.001

	Comorbidities
	
	
	
	

	Myocardial infarction (%)
	127 (10.6)
	480 (9.5)
	29 (7.6)
	0.211

	Congestive heart failure (%)
	226 (18.8)
	812 (16.1)
	56 (14.7)
	0.045

	Chronic pulmonary disease (%)
	197 (16.4)
	1001 (19.8)
	57 (15.0)
	0.003

	Severe liver disease (%)
	58 (4.8)
	121 (2.4)
	8 (2.1)
	<0.001

	Malignancy (%)
	132 (11.0)
	561 (11.1)
	52 (13.6)
	0.309

	Diabetes (%)
	401 (33.4)
	1494 (29.6)
	104 (27.3)
	0.017

	Composite scores
	
	
	
	

	CCI
	4 (2, 6)
	3 (2, 5)
	3 (2, 6)
	<0.001

	GCS 
	6 (3, 9)
	7 (5, 10)
	8 (5, 10)
	<0.001

	SAPSII 
	49 (39, 61)
	40 (30, 50)
	32 (24, 40)
	<0.001

	OASIS 
	40 (34, 45)
	34 (28, 39)
	32 (26, 39)
	<0.001

	SOFA 
	12 (11, 14)
	7 (5, 9)
	5 (3, 6)
	<0.001

	Laboratory indexes
	
	
	
	

	WBC (×109/L)
	15.0 (10.0, 21.9)
	12.7 (9.3, 17.4)
	13.0 (9.1, 17.0)
	<0.001

	Hemoglobin (g/L)
	9.9 (8.3, 11.8)
	10.4 (8.7, 12.0)
	10.6 (8.8, 12.0)
	<0.001

	Platelet count (×109/L)
	159 (103, 220)
	172 (122, 233)
	166 (109.8, 235)
	<0.001

	Serum creatinine (mg/dL)
	1.9 (1.2, 3.4)
	1.1 (0.8, 1.7)
	1.1 (0.8, 1.7)
	<0.001

	pH 
	7.3 (7.2, 7.4)
	7.3 (7.3, 7.4)
	7.4 (7.3, 7.4)
	<0.001

	PaO2(mmHg)
	79 (62, 103)
	83 (66, 112.6)
	132.4 (94.7, 164.5)
	<0.001

	PaCO2(mmHg）
	44 (37.3, 53)
	44 (38, 51.7)
	39 (33.7, 44.1)
	<0.001

	P/F
	155 (85, 235)
	183 (120, 264)
	322 (223, 380)
	<0.001

	Base excess (mmol/L)
	-6 (-12, -1)
	-2 (-6, 2)
	-2 (-5, 1)
	<0.001

	Vital signs
	
	
	
	

	Respiratory rate (/min)
	20 (17, 23)
	18 (15, 21)
	17 (15, 20)
	<0.001

	Heart rate (/min)
	89 (76, 102)
	86 (75, 98)
	85 (74, 97)
	<0.001

	MAP (mmHg)
	74 (69, 80)
	79 (73, 87)
	80 (73, 90)
	<0.001

	Body temperature (℃)
	36.7 (36.2, 37.2)
	36.9 (36.5, 37.3)
	36.9 (36.5, 37.3)
	<0.001

	SO2 (%)
	98 (96, 99)
	98 (97, 99)
	99 (98, 100)
	<0.001

	Urine output (mL/kg/h)
	0.4 (0.1, 0.9)
	0.7 (0.4, 1.2)
	0.7 (0.3, 1.1)
	<0.001

	Therapeutics
	
	
	
	

	Vasoactive drugs (%)
	737 (61.4)
	1085 (21.5)
	80 (21.0)
	<0.001

	CRRT (%)
	103 (8.6)
	101 (2.0)
	9 (2.4)
	<0.001

	Tracheotomy (%)
	10 (0.8)
	86 (1.7)
	5 (1.3)
	0.081


BMI, Body mass index; CCI, Charlson comorbidity index; GCS, Glasgow coma scale; SAPSII, the Simplified Acute Physiological score II; OASIS, the Oxford Acute Severity of Illness score; SOFA, Sequential Organ Failure Assessment; WBC, White blood cell count; PaO2, Arterial oxygen partial pressure; PaCO2, Arterial carbon dioxide partial pressure; FiO2, Fraction inspired oxygen concentration; MAP, Mean arterial pressure; SO2, Percutaneous oxygen saturation; CRRT, Continuous renal replacement therapy; P/F, PaO2/FiO2.


Table S7. Baseline data of different phenotypes in the local validation set
	
	Phenotype I
	 Phenotype II
	Phenotype III
	P value

	N
	35
	38
	37
	

	Age (years old)
	68 (60, 74)
	65 (49, 75)
	65 (58, 75)
	0.380

	Male (%)
	22 (62.9)
	24 (63.2)
	22 (59.5)
	0.936

	BMI (kg/m2)
	22.5 (21.7, 22.9)
	22.5 (22.2, 24.1)
	22.5 (20.6, 22.9)
	0.470

	Comorbidities
	
	
	
	

	Myocardial infarction (%)
	8 (22.9)
	0 (0.0)
	1 (2.7)
	0.001

	Congestive heart failure (%)
	10 (28.6)
	1 (2.6)
	4 (10.8)
	0.005

	Chronic pulmonary disease (%)
	4 (11.4)
	4 (10.5)
	4 (10.8)
	0.992

	Severe liver disease (%)
	1 (2.9)
	5 (13.2)
	2 (5.4)
	0.207

	Malignancy (%)
	5 (14.3)
	7 (18.4)
	18 (48.6)
	0.002

	Diabetes (%)
	9 (25.7)
	9 (23.7)
	5 (13.5)
	0.389

	Composite scores
	
	
	
	

	CCI
	1 (1, 2)
	1 (0, 2)
	2 (0, 2)
	0.067

	GCS 
	12 (8, 15)
	15 (15, 15)
	15 (15, 15)
	<0.001

	SAPSII 
	56 (46, 65)
	42 (38, 52)
	42 (33, 49)
	<0.001

	OASIS 
	34 (29, 40)
	32 (27, 37)
	30.0 (25, 33)
	0.003

	SOFA 
	11 (9, 14)
	6 (5, 7)
	4 (3, 5)
	<0.001

	Laboratory indexes
	
	
	
	

	WBC (×109/L)
	11.0 (7.3, 16.4)
	8.5 (7.3, 13.9)
	10.3 (7.5, 14.3)
	0.667

	Hemoglobin (g/L)
	11.3 (6.9, 13.4)
	9.9 (8.4, 12.0)
	9.3 (7.8, 11.8)
	0.663

	Platelet count (×109/L)
	121 (80, 259)
	160 (108, 233)
	163 (142, 216)
	0.284

	Serum creatinine (mg/dL)
	1.4 (0.8, 3.2)
	0.9 (0.7, 1.6)
	0.9 (0.6, 1.2)
	0.005

	pH 
	7.3 (7.2, 7.4)
	7.4 (7.3, 7.4)
	7.4 (7.3, 7.4)
	0.022

	PaO2(mmHg)
	89 (60, 130)
	76 (63, 99)
	151 (138, 185)
	<0.001

	PaCO2(mmHg）
	40 (29, 45)
	37 (30, 44)
	37 (34, 41)
	0.908

	P/F
	194 (113, 270)
	194 (148, 247)
	376 (344, 448)
	<0.001

	Base excess (mmol/L)
	-6 (-10, 0)
	-1 (-4, 2)
	-2 (-5, 1)
	0.058

	Vital signs
	
	
	
	

	Respiratory rate (/min)
	20 (18, 25)
	18 (16, 23)
	17 (15, 18)
	<0.001

	Heart rate (/min)
	102 (90, 121)
	90 (77, 100)
	77 (72, 96)
	0.001

	MAP (mmHg)
	85 (80, 91)
	88 (78, 100)
	89 (83, 98)
	0.191

	Body temperature (℃)
	36.7 (36.5, 37.5)
	36.6 (36.4, 37.3)
	36.5 (36.3, 36.7)
	0.067

	SO2 (%)
	99 (97, 100)
	99 (98, 100)
	100 (100, 100)
	<0.001

	Urine output (mL/kg/h)
	1.0 (0.3, 1.7)
	0.9 (0.7, 1.3)
	1.1 (0.7, 1.9)
	0.323

	Therapeutics
	
	
	
	

	Vasoactive drugs (%)
	35 (100.0)
	6 (15.8)
	7 (18.9)
	<0.001

	CRRT (%)
	8 (22.9)
	8 (21.1)
	2 (5.4)
	0.085

	Tracheotomy (%)
	0 (0.0)
	4 (10.5)
	0 (0.0)
	0.02


BMI, Body mass index; CCI, Charlson comorbidity index; GCS, Glasgow coma scale; SAPSII, the Simplified Acute Physiological score II; OASIS, the Oxford Acute Severity of Illness score; SOFA, Sequential Organ Failure Assessment; WBC, White blood cell count; PaO2, Arterial oxygen partial pressure; PaCO2, Arterial carbon dioxide partial pressure; FiO2, Fraction inspired oxygen concentration; MAP, Mean arterial pressure; SO2, Percutaneous oxygen saturation; CRRT, Continuous renal replacement therapy; P/F, PaO2/FiO2


Table S8. Comparison of infection sites and pathogens among different phenotypes in the MIMIC-IV data set
	Items
	Phenotype I
	 Phenotype II
	Phenotype III
	P value

	Hemoculture (%)
	
	
	
	

	Gram-positive bacterium
	204 (5.8)
	135 (3.4)
	125 (3.4)
	<0.001

	Gram-negative bacterium
	96 (2.7)
	31 (0.8)
	29 (0.8)
	<0.001

	Fungus
	54 (1.5)
	15 (0.4)
	12 (0.3)
	<0.001

	Infection site (%)
	
	
	
	

	Pulmonary Infection
	1189 (33.7)
	1043 (26.2)
	674 (18.5)
	<0.001

	Urological infection
	506 (14.3)
	437 (11.0)
	512 (14.0)
	<0.001

	Intestinal infection
	171 (4.8)
	113 (2.8)
	91 (2.5)
	<0.001





