Supplementary Materials
Table S1. The ranges of hyperparameter tuning.
	Hyperparameter
	Range

	eta
	0.01~0.3

	max_depth
	6~10

	gamma
	0~5

	subsample
	0.6~0.9

	colsample_by_tree
	0.5~0.8

	min_child_weight
	1~40

	nround
	1~5000

	lambda

	10~50


	seed.number
	1~1000


eta, learning rate; max_depth, maximum depth of a tree; gamma, minimum loss reduction to make a further leaf node; subsample, subsample proportion; colsample_by_tree, subsample ratio of columns when constructing a tree; min_child_weight, minimum sum of instance weight needed in a child node; nround, iterations; lambda, L2 regularization; seed.number, randomized seed number.


Table S2. Vital signs and laboratory measurements of 24,573 sepsis patients stratified by in-hospital mortality.
	Features                                                    
	Total (N=24,573)        
	Survivor (N=20,788)          
	Non-survivor(N=3,785)          
	P-value

	Vital signs
	
	
	
	

	Minimum heart rate, bpm                             
	71.830(15.488)
	71.338(15.000)
	74.531(17.693)
	<0.001

	Maximum heart rate, bpm                             
	106.311(21.055)
	105.238(20.420)
	112.206(23.390)
	<0.001

	Mean heart rate, bpm                                
	86.992(16.044)
	86.254(15.576)
	91.048(17.872)
	<0.001

	Minimum systolic BP, mmHg                           
	88.519(15.969)
	89.311(15.415)
	84.167(18.120)
	<0.001

	Maximum systolic BP, mmHg                           
	147.551(23.336)
	147.769(22.879)
	146.354(25.675)
	<0.001

	Mean systolic BP, mmHg                              
	115.731(15.290)
	116.300(15.019)
	112.598(16.352)
	<0.001

	Minimum diastolic BP, mmHg                          
	44.735(10.558)
	45.121(10.275)
	42.612(11.773)
	<0.001

	Maximum diastolic BP, mmHg                          
	84[73,97]
	83[73,97]
	86[73,99]
	<0.001

	Mean diastolic BP, mmHg                             
	61.403(10.294)
	61.529(10.169)
	60.712(10.933)
	<0.001

	Minimum mean BP, mmHg                               
	57[51,64]
	58[52,64]
	55[47,62]
	<0.001

	Maximum mean BP, mmHg                               
	100[90,114]
	100[90,113]
	101[89,115]
	0.341

	Mean mean BP, mmHg                                  
	75.359[69.917,82.100]
	75.583[70.263,82.222]
	73.923[67.926,81.520]
	<0.001

	Minimum respiratory rate, bpm                       
	12.474(3.785)
	12.299(3.650)
	13.433(4.329)
	<0.001

	Maximum respiratory rate, bpm                       
	28.567(6.602)
	28.244(6.488)
	30.340(6.931)
	<0.001

	Mean respiratory rate, bpm                          
	19.636(4.036)
	19.319(3.853)
	21.380(4.545)
	<0.001

	Minimum temperature, °C                             
	36.440[36.000,36.670]
	36.440[36.000,36.670]
	36.330[35.720,36.610]
	<0.001

	Maximum temperature, °C                             
	37.390[37.000,37.940]
	37.390[37.000,37.940]
	37.280[36.890,37.940]
	<0.001

	Mean temperature, °C                                
	36.861[36.598,37.213]
	36.873[36.620,37.220]
	36.772[36.453,37.172]
	<0.001

	Minimum SpO2, %                                     
	93[90,95]
	93[90,95]
	92[87,94]
	<0.001

	Maximum SpO2, %                                     
	100[100,100]
	100[100,100]
	100[100,100]
	<0.001

	Mean SpO2, %                                        
	97.308[95.848,98.577]
	97.368[95.962,98.593]
	96.877[95.129,98.471]
	<0.001

	Laboratory measurements
	　
	　
	　
	　

	Minimum WBC, ×109/L                                
	9.8[6.9,13.3]
	9.7[6.9,13.0]
	10.7[7.0,15.1]
	<0.001

	Maximum WBC, ×109/L                                
	13.9[10.0,18.8]
	13.7[9.9,18.4]
	15.0[10.2,20.8]
	<0.001

	Minimum hematocrit, %                               
	29.629(6.387)
	29.670(6.305)
	29.400(6.815)
	0.002

	Maximum hematocrit, %                               
	34.715(6.220)
	34.768(6.080)
	34.426(6.935)
	<0.001

	Minimum hemoglobin, g/dL                            
	9.820(2.142)
	9.863(2.114)
	9.581(2.280)
	<0.001

	Maximum hemoglobin, g/dL                            
	11.408(2.122)
	11.452(2.081)
	11.165(2.319)
	<0.001

	Minimum platelets, ×109/L                          
	160[110,226]
	162[113,225]
	154[90,228]
	<0.001

	Maximum platelets, ×109/L                          
	202[147,275]
	203[149,273]
	199[129,285.500]
	<0.001

	Minimum MCH, pg                                     
	29.812(2.603)
	29.803(2.545)
	29.860(2.902)
	0.254

	Maximum MCH, pg                                     
	30.433(2.688)
	30.403(2.617)
	30.599(3.049)
	<0.001

	Minimum MCHC, g/dL                                  
	32.626(1.671)
	32.733(1.632)
	32.036(1.758)
	<0.001

	Maximum MCHC, g/dL                                  
	33.480(1.733)
	33.550(1.704)
	33.089(1.833)
	<0.001

	Minimum MCV, fl                                     
	90.284(6.986)
	90.041(6.780)
	91.626(7.897)
	<0.001

	Maximum MCV, fl                                     
	92.183(7.325)
	91.799(7.029)
	94.301(8.476)
	<0.001

	Minimum RBC, ×1012/L                               
	3.266(0.726)
	3.282(0.709)
	3.177(0.808)
	<0.001

	Maximum RBC, ×1012/L                               
	3.686(0.679)
	3.699(0.661)
	3.615(0.765)
	<0.001

	Minimum RDW, %                                      
	14.5[13.4,15.9]
	14.3[13.4,15.7]
	15.3[14.1,17.3]
	<0.001

	Maximum RDW, %                                      
	14.9[13.8,16.6]
	14.7[13.7,16.3]
	16.0[14.5,18.2]
	<0.001

	Minimum NLR                                         
	8.000[4.474,14.667]
	7.518[4.337,13.615]
	10.725[5.667,20.113]
	<0.001

	Maximum NLR                                         
	8.980[4.956,17.105]
	8.360[4.750,15.672]
	12.913[7.011,24.799]
	<0.001

	Minimum glucose, mmol/L                             
	112[94,134]
	112[95,133]
	114[91,142]
	0.271

	Maximum glucose, mmol/L                             
	145[118,192]
	142[117,185]
	166[128,227]
	<0.001

	Minimum BUN, mg/dL                                  
	18[12,30]
	17[12,28]
	27[17,44]
	<0.001

	Maximum BUN, mg/dL                                  
	22[15,37]
	21[15,34]
	33[21,53]
	<0.001

	Minimum creatinine, mg/dL                           
	0.9[0.7,1.4]
	0.9[0.7,1.3]
	1.2[0.8,2.0]
	<0.001

	Maximum creatinine, mg/dL                           
	1.1[0.8,1.8]
	1.1[0.8,1.6]
	1.5[1.0,2.5]
	<0.001

	Minimum bicarbonate, mmol/L                         
	21.223(4.941)
	21.557(4.665)
	19.391(5.913)
	<0.001

	Maximum bicarbonate, mmol/L                         
	24.277(4.398)
	24.469(4.198)
	23.221(5.237)
	<0.001

	Minimum sodium, mmol/L                              
	137[134,140]
	137[134,140]
	137[133,140]
	<0.001

	Maximum sodium, mmol/L                              
	140[137,143]
	140[137,142]
	140[137,144]
	<0.001

	Minimum potassium, mmol/L                           
	3.902(0.585)
	3.898(0.564)
	3.922(0.688)
	0.56

	Maximum potassium, mmol/L                           
	4.5[4.1,5.0]
	4.4[4.1,4.9]
	4.6[4.2,5.3]
	<0.001

	Minimum chloride, mmol/L                            
	103[98,106]
	103[99,106]
	101[96,105]
	<0.001

	Maximum chloride, mmol/L                            
	107[103,110]
	107[103,110]
	106[101,110]
	<0.001

	Minimum calcium, mg/dL                              
	8.0[7.5,8.5]
	8.0[7.5,8.5]
	7.9[7.3,8.5]
	<0.001

	Maximum calcium, mg/dL                              
	8.5[8.0,9.0]
	8.5[8.0,9.0]
	8.5[8.0,9.1]
	<0.001

	Minimum AG, mmol/L                                  
	13[11,15]
	12[10,15]
	14[12,17]
	<0.001

	Maximum AG, mmol/L                                  
	16[13,19]
	15[13,18]
	18[15,22]
	<0.001

	Minimum albumin, g/dL                               
	3.069(0.698)
	3.122(0.676)
	2.865(0.744)
	<0.001

	Maximum albumin, g/dL                               
	3.188(0.689)
	3.235(0.669)
	3.009(0.733)
	<0.001

	Minimum ALT, IU/L                                   
	27[16,60]
	26[16,56]
	32[18,77]
	<0.001

	Maximum ALT, IU/L                                   
	31[18,74]
	29[17,67]
	39[20,114.250]
	<0.001

	Minimum ALP, IU/L                                   
	80[58,119]
	77[57,114]
	91[63,138]
	<0.001

	Maximum ALP, IU/L                                   
	87[63,133]
	84[61,126]
	102[71,160]
	<0.001

	Minimum AST, IU/L                                   
	40[24,88]
	38[23,79]
	53[28,133]
	<0.001

	Maximum AST, IU/L                                   
	47[26,121]
	44[25,103]
	69[32,228]
	<0.001

	Minimum total bilirubin, mg/dL                           
	0.7[0.4,1.4]
	0.6[0.4,1.3]
	0.8[0.4,2.0]
	<0.001

	Maximum total bilirubin, mg/dL                           
	0.8[0.4,1.7]
	0.7[0.4,1.6]
	1.0[0.5,2.5]
	<0.001

	Minimum LDH, IU/L                                   
	282.0[207.0,439.0]
	266.0[200.0,394.0]
	365.5[247.0,648.3]
	<0.001

	Maximum LDH, IU/L                                   
	302.0[219.0,490.0]
	283.0[209.0,434.0]
	408.5[266.8,783.5]
	<0.001

	Minimum CK-CPK, IU/L                                
	146.0[62.0,434.0]
	142.0[63.0,414.0]
	154.50[61.0,515.3]
	0.106

	Maximum CK-CPK, IU/L                                   
	190.0[75.0,640.0]
	183.0[75.0,596.0]
	221.0[77.0,795.5]
	0.003

	Minimum CK-MB, ng/mL                                
	5[3,10]
	4[3,9]
	6[3,15]
	<0.001

	Maximum CK-MB, ng/mL                                
	6[3,16]
	5[3,13]
	8[4,25]
	<0.001

	Minimum troponin T, ng/mL                                  
	0.09[0.03,0.33]
	0.09[0.03,0.30]
	0.12[0.04,0.43]
	<0.001

	Maximum troponin T, ng/mL                                  
	0.13[0.05,0.51]
	0.12[0.04,0.45]
	0.18[0.06,0.71]
	<0.001

	Minimum PT, s                                       
	13.5[12.2,15.4]
	13.4[12.1,15.1]
	14.5[12.6,18.4]
	<0.001

	Maximum PT, s                                       
	14.9[13.1,18.0]
	14.8[13.0,17.4]
	16.6[13.7,23.6]
	<0.001

	Minimum PTT, s                                      
	29.0[25.9,33.5]
	28.7[25.8,32.9]
	30.9[26.7,38.0]
	<0.001

	Maximum PTT, s                                      
	33.2[28.5,44.3]
	32.7[28.4,41.9]
	38.3[30.0,59.7]
	<0.001

	Minimum INR                                         
	1.2[1.1,1.4]
	1.2[1.1,1.4]
	1.3[1.1,1.7]
	<0.001

	Maximum INR                                         
	1.4[1.2,1.7]
	1.3[1.2,1.6]
	1.5[1.2,2.2]
	<0.001

	Minimum fibrinogen, mg/dL                           
	221.00[163.00,328.00]
	219.00[165.00,316.250]
	237.00[144.00,377.250]
	0.129

	Maximum fibrinogen, mg/dL                           
	240.00[182.00,351.00]
	236.00[181.00,340.00]
	271.50[183.00,414.00]
	<0.001

	Minimum lactate, mmol/L                             
	1.4[1.0,1.9]
	1.3[1.0,1.8]
	1.8[1.2,2.8]
	<0.001

	Maximum lactate, mmol/L                             
	2.3[1.5,3.6]
	2.2[1.5,3.4]
	3.0[1.7,5.8]
	<0.001

	Minimum pH                                          
	7.32[7.25,7.38]
	7.32[7.26,7.38]
	7.29[7.18,7.37]
	<0.001

	Maximum pH                                          
	7.42[7.38,7.47]
	7.43[7.38,7.47]
	7.41[7.36,7.46]
	<0.001

	Minimum pO2, mmHg                                   
	85[66,115]
	88[68,118]
	73[57,99]
	<0.001

	Maximum pO2, mmHg                                   
	211[114,386]
	230[118,397]
	160[101,279]
	<0.001

	Minimum pCO2, mmHg                                  
	35[31,40]
	35[31,40]
	34[28,40]
	<0.001

	Maximum pCO2, mmHg                                  
	46[39,53]
	46[40,52]
	45[37,54]
	0.004

	Minimum AADo2, mmHg                                 
	138.50[85.03,203.75]
	135.00[83.70,197.05]
	161.50[91.45,250.65]
	<0.001

	Maximum AADo2, mmHg                                 
	309.75[185.50,476.00]
	306.80[183.50,465.75]
	330.55[198.28,537.38]
	<0.001

	Minimum OI, mmHg                                    
	184.00[115.00,270.00]
	192.00[123.00,275.00]
	143.33[86.13,237.25]
	<0.001

	Maximum OI, mmHg                                    
	314.00[222.00,412.00]
	318.33[230.00,414.00]
	284.00[177.50,397.75]
	<0.001

	Minimum BE, mmol/L                                  
	-3.556(5.797)
	-3.133(5.278)
	-5.640(7.535)
	<0.001

	Maximum BE, mmol/L                                  
	0.653(4.429)
	0.900(4.142)
	-0.566(5.475)
	<0.001

	Minimum TCO2, mmol/L                                
	22.522(5.713)
	22.842(5.412)
	20.945(6.794)
	<0.001

	Maximum TCO2, mmol/L                                
	26.785(5.418)
	26.981(5.144)
	25.816(6.520)
	<0.001


BP, blood pressure; SpO2, peripheral oxygen saturation; WBC, white blood cell; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; MCV, mean corpuscular volume; RBC, red blood cell; RDW, red blood cell distribution width; NLR, neutrophil-to-lymphocyte ratio; BUN, blood urea nitrogen; AG, anion gap; ALT, alanine transaminase; ALP, alkaline phosphatase; AST, aspartate transaminase; LDH, lactate dehydrogenase; CK-CPK, creatine kinase (creatine phosphokinase); CK-MB, creatine kinase (myocardial band); PT, prothrombin time; PTT, partial thromboplastin time; INR, international normalized ratio; pO2, partial pressure of oxygen; pCO2, partial pressure of carbon dioxide; AADO2, alveolar-arterial oxygen gradient; OI, oxygenation index; BE, base excess; TCO2, total carbon dioxide.


Table S3. Baseline characteristics of train, test and train-SMOTE sub-cohorts.
	Features
	Train(N=17,177)      
	Test(N=7,396)      
	Train-SMOTE(N=10,572)      

	In-hospital mortality, %                           
	2643(15.4%)
	1142(15.4%)
	5286(50.0%)

	Male, %                                            
	9975(58.1%)
	4247 (57.4%)        
	6086(57.6%)

	Age, years                                         
	66.027(16.222)
	66.074(16.095)
	67.692(15.170)

	Ethnicity, %                                       
	　
	　
	　

	Other/Unknown                                   
	3039(17.7%)
	1348(18.2%)
	2127(20.1%)

	Asian                                           
	470(2.7%)
	227(3.1%)
	514(4.9%)

	African American                                
	1531(8.9%)
	568(7.7%)
	786(7.4%)

	Hispanic                                        
	582(3.4%)
	247(3.3%)
	598(5.7%)

	Caucasian                                       
	11555(67.3%)
	5006(67.7%)
	6547(61.9%)

	Height, cm                                         
	169.112(10.646)
	169.510(10.670)
	168.712(10.290)

	Weight, kg                                         
	79.100[66.500,94.000]
	79.000[65.800,94.600]
	78.700[65.500,92.223]

	Admitted ICU, %                                    
	　
	　
	　

	CVICU
	3735(21.7%)
	1594(21.6%)
	1809(17.1%)

	CCU                       
	1534(8.9%)
	688(9.3%)
	1150(10.9%)

	MICU    
	3765(21.9%)
	1612(21.8%)
	3070(29.0%)

	MICU/SICU
	3139(18.3%)
	1396(18.9%)
	1848(17.5%)

	Neuro-ICU                                       
	636(3.7%)
	266(3.6%)
	350(3.3%)

	SICU
	2383(13.9%)
	1014(13.7%)
	1332(12.6%)

	TSICU           
	1985(11.6%)
	826(11.2%)
	1013(9.6%)

	Admission type, %                                  
	　
	　
	　

	Observation Admit                               
	1634(9.5%)
	698(9.4%)
	966(9.1%)

	Emergency                                       
	9306(54.2%)
	4008(54.2%)
	6258(59.2%)

	Elective                                        
	819(4.8%)
	338(4.6%)
	337(3.2%)

	Surgical Admit                                  
	1854(10.8%)
	757(10.2%)
	760(7.2%)

	Urgent                                          
	3564(20.7%)
	1595(21.6%)
	2251(21.3%)

	Insurance type, %                                  
	　
	　
	　

	Medicaid                                        
	1218(7.1%)
	524(7.1%)
	910(8.6%)

	Medicare                                        
	7954(46.3%)
	3479(47.0%)
	5014(47.4%)

	Other                                           
	8005(46.6%)
	3393(45.9%)
	4648(44.0%)

	Marital status, %                                  
	　
	　
	　

	Other                                           
	1552(9.0%)
	654(8.8%)
	1322(12.5%)

	Divorced/Widowed                                
	3397(19.8%)
	1468(19.8%)
	2143(20.3%)

	Married                                         
	7719(44.9%)
	3394(45.9%)
	4568(43.2%)

	Single                                          
	4509(26.3%)
	1880(25.4%)
	2539(24.0%)

	Admitted period, %                                 
	　
	　
	　

	2008 - 2010
	5895(34.3%)
	2588(35.0%)
	3288(31.1%)

	2011 - 2013
	4323(25.2%)
	1796(24.3%)
	2550(24.1%)

	2014 - 2016
	4114(24.0%)
	1771(23.9%)
	2808(26.6%)

	2017 - 2019
	2845(16.6%)
	1241(16.8%)
	1926(18.2%)

	Comorbidities
	
	
	

	MI, %                                              
	3076(17.9%)
	1289(17.4%)
	2310(21.9%)

	CHF, %                                             
	5086(29.6%)
	2292(31.0%)
	3412(32.3%)

	CVD, %                                             
	2595(15.1%)
	1045(14.1%)
	1817(17.2%)

	CPD, %                                             
	4485(26.1%)
	2010(27.2%)
	2770(26.2%)

	CKD, %                                                
	3762(21.9%)
	1608(21.7%)
	2725(25.8%)

	Diabetes mellitus, %                               
	5281(30.7%)
	2226(30.1%)
	3378(32.0%)

	Cancer, %                                          
	2662(15.5%)
	1164(15.7%)
	1715(16.2%)

	Source of infection, %
	　
	　
	　

	Bloodstream                                        
	9502(55.3%)
	1292(17.5%)
	6579(62.2%)

	Respiratory tract                                  
	2834(16.5%)
	1292(17.5%)
	2316(21.9%)

	Cerebrospinal fluid                                
	251(1.5%)
	122(1.6%)
	156(1.5%)

	GI/Peritoneal                                      
	1595(9.3%)
	654(8.8%)
	1779(16.8%)

	Genitourinary                                      
	4973(29.0%)
	2152(29.1%)
	3278(31.0%)

	Severity of disease
	　
	　
	　

	SOFA                                               
	3.626(2.002)
	3.645(2.025)
	4.152(2.284)

	LODS                                               
	5.823(3.365)
	5.867(3.404)
	7.365(3.728)

	SAPS-II                                            
	39.768(14.108)
	39.906(14.281)
	44.951(15.704)

	SAPS-III                                           
	55.373(25.410)
	55.709(25.825)
	67.606(29.353)

	OASIS                                              
	34.918(9.156)
	35.002(9.367)
	38.177(9.642)

	Time to antibiotics administration, hour                       
	5.618(6.062)
	5.545(6.020)
	5.699(5.747)

	Time to culture sampling, hour*                          
	0.830(7.902)
	1.021(7.838)
	0.213(7.560)

	Time to sepsis onset, hour                            
	4.267(5.149)
	4.234(5.038)
	4.132(4.849)

	Urine output, mL                                   
	1570 [950,2385]
	1579 [979,2403]
	1285 [722,2075]

	Minimum GCS                                        
	15[13,15]
	15[13,15]
	15[13,15]

	Invasive ventilation, %                            
	7205(41.9%)
	3149(42.6%)
	5159(48.8%)

	Non-invasive oxygen therapy, %                        
	8840(51.5%)
	3856(52.1%)
	4686(44.3%)

	RRT, %                                             
	544(3.2%)
	229(3.1%)
	665(6.3%)

	Vasopressor
	
	
	

	Dobutamine usage, %                                
	226(1.3%)
	114(1.5%)
	171(1.6%)

	Maximum dobutamine dose, mcg/kg/min                
	5.002[2.510,7.500]
	5.002[2.502,5.033]
	5.002[2.502,7.508]

	Dopamine usage, %                                  
	518(3.0%)
	235(3.2%)
	642(6.1%)

	Maximum dopamine dose, mcg/kg/min                  
	18.256(175.493)
	18.633(81.429)
	10.828(9.960)

	Epinephrine usage, %                               
	1031(6.0%)
	446(6.0%)
	886(8.4%)

	Maximum epinephrine dose, mcg/kg/min               
	0.106(0.298)
	0.186(1.953)
	0.148(0.323)

	Norepinephrine usage, %                            
	4275(24.9%)
	1852(25.0%)
	3853(36.4%)

	Maximum norepinephrine dose, mcg/kg/min            
	0.180[0.100,0.321]
	0.180[0.100,0.350]
	0.251[0.116,0.439]

	Phenylephrine usage, %                             
	4350(25.3%)
	1814(24.5%)
	2804(26.5%)

	Maximum phenylephrine dose, mcg/kg/min             
	1.001[0.600,2.002]
	1.001[0.600,2.001]
	1.501[0.800,3.008]

	Vasopressin usage, %                               
	1144(6.7%)
	495(6.7%)
	1456(13.8%)

	Maximum vasopressin dose, units/min                
	2.897(8.752)
	3.735(19.576)
	2.611(1.190)

	Vital signs
	　
	　
	　

	Minimum heart rate, bpm                            
	71.871(15.519)
	71.741(15.434)
	73.401(15.344)

	Maximum heart rate, bpm                            
	106.342(21.024)
	106.229(21.117)
	110.552(21.645)

	Mean heart rate, bpm                               
	87.043(16.113)
	86.873(15.890)
	89.177(15.600)

	Minimum systolic BP, mmHg                          
	88.614(15.969)
	88.339(16.033)
	84.357(17.609)

	Maximum systolic BP, mmHg                          
	147.412(23.209)
	147.892(23.649)
	146.696(23.504)

	Mean systolic BP, mmHg                             
	115.699(15.312)
	115.834(15.275)
	112.755(15.279)

	Minimum diastolic BP, mmHg                         
	44.799(10.603)
	44.598(10.473)
	42.684(10.726)

	Maximum diastolic BP, mmHg                         
	84[73,97]
	84[73,97]
	84[73,97]

	Mean diastolic BP, mmHg                            
	61.404(10.332)
	61.405(10.195)
	60.211(10.054)

	Minimum mean BP, mmHg                              
	57.000[51.000,64.000]
	57.000[51.000,64.000]
	55.000[47.000,62.000]

	Maximum mean BP, mmHg                              
	100.000[90.000,114.000]
	100.000[90.000,114.000]
	101.000[90.000,116.561]

	Mean mean BP, mmHg                                 
	75.385[69.880,82.077]
	75.306[70.039,82.152]
	73.577[68.601,80.162]

	Minimum respiratory rate, bpm                      
	12.500(3.785)
	12.419(3.787)
	13.272(3.787)

	Maximum respiratory rate, bpm                      
	28.561(6.598)
	28.573(6.611)
	29.216(6.335)

	Mean respiratory rate, bpm                         
	19.640(4.046)
	19.631(4.012)
	20.485(4.050)

	Minimum temperature, °C                            
	36.440[35.940,36.670]
	36.395[35.940,36.670]
	36.390[35.709,36.646]

	Maximum temperature, °C                            
	37.390[37.000,37.940]
	37.330[37.000,37.940]
	37.400[37.038,38.011]

	Mean temperature, °C                               
	36.863[36.597,37.216]
	36.852[36.593,37.207]
	36.822[36.515,37.223]

	Minimum SpO2, %                                    
	93.000[90.000,95.000]
	93.000[90.000,95.000]
	92.000[89.000,94.000]

	Maximum SpO2, %                                    
	100.000[100.000,100.000]
	100.000[100.000,100.000]
	100.000[99.887,100.000]

	Mean SpO2, %                                       
	97.320[95.863,98.575]
	97.270[95.839,98.578]
	97.000[95.480,98.405]

	Laboratory results
	　
	　
	　

	Minimum WBC, ×109/L                               
	9.800[6.900,13.300]
	9.800[6.925,13.400]
	10.081[7.327,13.500]

	Maximum WBC, ×109/L                               
	13.800[10.000,18.700]
	13.900[10.000,18.900]
	14.800[10.900,19.900]

	Minimum hematocrit, %                              
	29.607(6.379)
	29.679(6.412)
	28.892(6.572)

	Maximum hematocrit, %                              
	34.702(6.224)
	34.747(6.215)
	34.558(6.108)

	Minimum hemoglobin, g/dL                           
	9.811(2.135)
	9.842(2.160)
	9.484(2.217)

	Maximum hemoglobin, g/dL                           
	11.399(2.122)
	11.429(2.121)
	11.279(2.045)

	Minimum platelets, ×109/L                         
	160.000[110.000,225.000]
	162.000[111.000,228.000]
	146.000[93.821,211.000]

	Maximum platelets, ×109/L                         
	201.000[147.000,273.000]
	205.000[148.000,278.000]
	198.233[139.000,274.833]

	Maximum MCH, pg                                    
	30.439(2.704)
	30.425(2.663)
	30.674(2.696)

	Minimum MCH, pg                                    
	29.818(2.611)
	29.801(2.576)
	29.903(2.489)

	Maximum MCHC, g/dL                                 
	33.471(1.734)
	33.500(1.729)
	33.325(1.651)

	Minimum MCHC, g/dL                                 
	32.621(1.675)
	32.640(1.662)
	32.300(1.611)

	Maximum MCV, fl                                    
	92.219(7.345)
	92.111(7.273)
	93.918(7.846)

	Minimum MCV, fl                                    
	90.322(7.010)
	90.210(6.912)
	91.021(6.798)

	Maximum RBC, ×1012/L                              
	3.685(0.677)
	3.689(0.682)
	3.621(0.667)

	Minimum RBC, ×1012/L                              
	3.266(0.725)
	3.273(0.730)
	3.144(0.768)

	Maximum RDW, %                                     
	14.900[13.700,16.600]
	14.900[13.800,16.600]
	15.400[14.100,17.300]

	Minimum RDW, %                                     
	14.400[13.400,15.900]
	14.500[13.500,15.900]
	14.800[13.800,16.300]

	Minimum glucose, mmol/L                            
	112.000[95.000,135.000]
	112.000[94.000,134.000]
	110.000[92.736,131.224]

	Maximum glucose, mmol/L                            
	144.000[118.000,191.000]
	145.000[118.000,193.000]
	157.000[123.000,207.017]

	Minimum BUN, mg/dL                                 
	18.000[12.000,31.000]
	18.000[13.000,30.000]
	21.000[14.000,38.000]

	Maximum BUN, mg/dL                                 
	22.000[15.000,37.000]
	22.000[15.000,37.000]
	26.000[17.013,47.000]

	Minimum creatinine, mg/dL                          
	0.900[0.700,1.400]
	0.900[0.700,1.400]
	1.100[0.726,1.797]

	Maximum creatinine, mg/dL                          
	1.100[0.800,1.800]
	1.100[0.800,1.800]
	1.389[0.900,2.300]

	Minimum bicarbonate, mmol/L                        
	21.182(4.934)
	21.315(4.957)
	19.478(5.508)

	Maximum bicarbonate, mmol/L                        
	24.224(4.381)
	24.398(4.435)
	23.097(4.680)

	Minimum sodium, mmol/L                             
	137.000[134.000,140.000]
	137.000[134.000,140.000]
	137.000[134.000,140.000]

	Maximum sodium, mmol/L                             
	140.000[137.000,142.000]
	140.000[137.000,143.000]
	140.000[137.515,143.000]

	Minimum potassium, mmol/L                          
	3.900[3.500,4.300]
	3.900[3.500,4.300]
	3.900[3.500,4.322]

	Maximum potassium, mmol/L                          
	4.500[4.100,5.000]
	4.500[4.100,5.000]
	4.600[4.200,5.271]

	Minimum chloride, mmol/L                           
	103.000[98.000,106.000]
	103.000[98.000,106.000]
	102.000[97.097,106.000]

	Maximum chloride, mmol/L                           
	107.000[103.000,110.000]
	107.000[103.000,110.000]
	107.000[103.000,110.789]

	Minimum calcium, mg/dL                             
	8.000[7.500,8.500]
	8.000[7.500,8.500]
	7.995[7.500,8.400]

	Maximum calcium, mg/dL                             
	8.500[8.000,9.000]
	8.500[8.000,9.000]
	8.600[8.100,9.100]

	Minimum AG, mmol/L                                 
	13.000[11.000,15.000]
	13.000[11.000,15.000]
	14.000[11.000,16.416]

	Maximum AG, mmol/L                                 
	16.000[13.000,19.000]
	16.000[13.000,19.000]
	18.000[14.000,22.000]

	Minimum ALT, IU/L                                  
	28.000[17.000,67.000]
	28.000[16.000,60.000]
	31.000[18.000,71.000]

	Maximum ALT, IU/L                                  
	30.000[17.000,80.000]
	31.000[18.000,73.000]
	38.000[20.000,127.209]

	Minimum ALP, IU/L                                  
	81.000[58.000,120.000]
	80.000[59.000,122.000]
	80.000[57.000,118.000]

	Maximum ALP, IU/L                                  
	86.000[62.000,132.000]
	88.000[63.000,134.000]
	87.000[63.000,128.171]

	Minimum AST, IU/L                                  
	42.000[24.000,96.000]
	41.000[24.000,91.000]
	48.000[27.000,116.000]

	Maximum AST, IU/L                                  
	47.000[27.000,123.000]
	48.000[26.000,121.000]
	64.000[32.273,214.000]

	Minimum Tbil, mg/dL                          
	0.700[0.400,1.400]
	0.700[0.400,1.400]
	0.800[0.400,1.800]

	Maximum Tbil, mg/dL                          
	0.700[0.400,1.700]
	0.800[0.400,1.700]
	1.000[0.500,2.500]

	Minimum PT, s                                      
	13.500[12.200,15.500]
	13.500[12.200,15.500]
	14.000[12.500,17.361]

	Maximum PT, s                                      
	14.900[13.100,18.200]
	15.000[13.100,18.000]
	16.000[13.500,22.484]

	Minimum PTT, s                                     
	29.100[25.900,33.600]
	28.900[26.000,33.500]
	30.300[26.500,35.768]

	Maximum PTT, s                                     
	33.100[28.500,43.800]
	33.100[28.500,44.300]
	37.500[29.700,72.000]

	Minimum INR                                        
	1.200[1.100,1.400]
	1.200[1.100,1.400]
	1.300[1.100,1.600]

	Maximum INR                                        
	1.400[1.200,1.700]
	1.400[1.200,1.600]
	1.500[1.200,2.100]

	Minimum lactate, mmol/L                            
	1.400[1.000,2.000]
	1.400[1.000,1.900]
	1.700[1.200,2.764]

	Maximum lactate, mmol/L                            
	2.200[1.500,3.500]
	2.300[1.500,3.600]
	2.900[1.700,5.100]

	Minimum pH                                         
	7.320[7.250,7.380]
	7.320[7.250,7.380]
	7.294[7.210,7.361]

	Maximum pH                                         
	7.420[7.370,7.470]
	7.420[7.380,7.470]
	7.400[7.350,7.450]

	Minimum pO2, mmHg                                  
	87.000[67.000,119.000]
	86.000[66.000,116.000]
	80.000[62.787,109.000]

	Maximum pO2, mmHg                                  
	187.000[110.000,358.000]
	212.000[115.000,386.000]
	178.000[111.000,320.000]

	Minimum pCO2, mmHg                                 
	35.000[31.000,41.000]
	35.000[31.000,40.000]
	34.000[29.527,39.396]

	Maximum pCO2, mmHg                                 
	45.000[38.000,52.000]
	46.000[40.000,52.000]
	44.000[38.000,52.000]

	Minimum aaDo2, mmHg                                
	152.450[97.700,220.000]
	137.250[85.080,203.750]
	151.200[85.450,218.750]

	Maximum aaDo2, mmHg                                
	288.750[171.000,447.650]
	309.150[188.062,477.112]
	306.500[188.250,451.000]

	Minimum OI, mmHg                                   
	193.000[128.571,270.000]
	184.000[116.000,272.000]
	182.000[118.000,262.857]

	Maximum OI, mmHg                                   
	292.500[208.000,387.000]
	314.000[218.000,414.000]
	302.200[210.000,407.500]

	Minimum BE, mmol/L                                 
	-3.588(5.553)
	-3.492(5.750)
	-5.450(6.567)

	Maximum BE, mmol/L                                 
	0.584(4.215)
	0.739(4.401)
	-0.652(4.786)

	Minimum TCO2, mmol/L                               
	22.554(5.516)
	22.581(5.676)
	21.085(5.916)

	Maximum TCO2, mmol/L                               
	26.724(5.201)
	26.868(5.425)
	25.840(5.386)


SMOTE, synthetic minority over-sampling technique; CVICU, Cardiovascular Intensive Care Unit; CCU, Coronary Care Unit; MICU, Medical Intensive Care Unit; SICU, Surgical Intensive Care Unit; TSICU, Trauma Surgical Intensive Care Unit; MI, Myocardial infarction; CHF, Congestive Heart Failure; CVD, Cerebrovascular Disorder; CPD, Chronic Pulmonary Disease; CKD, Chronic Kidney Disease; GI, Gastrointestinal; SOFA, Sequential Organ Failure Assessment; LODS, Logistic Organ Dysfunction Score; SAPS, Simplified Acute Physiology Score; OASIS, Oxford Acute Severity of Illness Score; GCS, Glasgow Coma Scale; RRT, Renal Replacement Therapy; BP, blood pressure; SpO2, peripheral oxygen saturation; WBC, white blood cell; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; MCV, mean corpuscular volume; RBC, red blood cell; RDW, red blood cell distribution width; NLR, neutrophil-to-lymphocyte ratio; BUN, blood urea nitrogen; AG, anion gap; ALT, alanine transaminase; ALP, alkaline phosphatase; AST, aspartate transaminase; LDH, lactate dehydrogenase; CK-CPK, creatine kinase (creatine phosphokinase); CK-MB, creatine kinase (myocardial band); PT, prothrombin time; PTT, partial thromboplastin time; INR, international normalized ratio; pO2, partial pressure of oxygen; pCO2, partial pressure of carbon dioxide; AADO2, alveolar-arterial oxygen gradient; OI, oxygenation index; BE, base excess; TCO2, total carbon dioxide.
* Only time to culture sampling represented time periods before ICU admission.


Figure S1. The distribution of missing data in the original dataset. A: Barplot illustrating missing proportions stratified by each feature; B: Heatmap revealing missing data stratified by each patient. 
[bookmark: _GoBack]Blue stood for present values and red for absent values.
