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Table S1 STROBE Statement—Checklist of items that should be included in reports of cohort studies 
	[bookmark: bold1][bookmark: italic1][bookmark: bold2][bookmark: italic2][bookmark: bold3][bookmark: italic3][bookmark: bold4][bookmark: italic4][bookmark: italic5]
	Item No
	Recommendation
	Page No./Section

	 Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract
	Title, Abstract

	[bookmark: bold6][bookmark: italic7]
	
	(b) Provide in the abstract an informative and balanced summary of what was done and what was found
	Abstract

	[bookmark: bold7][bookmark: italic8]Introduction
	

	[bookmark: bold8][bookmark: italic9][bookmark: bold9][bookmark: italic10]Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported
	1. Introduction

	[bookmark: bold10][bookmark: italic11]Objectives
	3
	State specific objectives, including any prespecified hypotheses
	1. Introduction, last paragraph

	[bookmark: bold11][bookmark: italic12]Methods
	

	[bookmark: bold12][bookmark: italic13]Study design
	4
	Present key elements of study design early in the paper
		2. 1 Data source, first paragraph




	[bookmark: bold13][bookmark: italic14]Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
	2.1 Data source

	Participants
	6
	(a) Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up
	2.1 Data source, inclusion/exclusion criteria

	[bookmark: bold14][bookmark: italic15]
	
	(b) For matched studies, give matching criteria and number of exposed and unexposed
	NA (not a matched study)

	[bookmark: bold16][bookmark: italic17]Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable
	2.2 Data gathering, 2.3 Clinical outcomes

	[bookmark: bold17][bookmark: italic18][bookmark: bold18][bookmark: italic19]Data sources/ measurement
	[bookmark: bold19]8*
	 For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group
	2.2 Data gathering

	[bookmark: bold20][bookmark: italic20]Bias
	9
	Describe any efforts to address potential sources of bias
	2.4 Statistical methods and predictive model construction; 4. Discussion (limitations)

	[bookmark: bold21][bookmark: italic21]Study size
	10
	Explain how the study size was arrived at
	2.4 Statistical methods and predictive model construction; 3.3 Model performance comparisons

	[bookmark: bold22][bookmark: italic22][bookmark: bold23][bookmark: italic23]Quantitative variables
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why
	2.2 Data gathering; 2.4 Statistical methods and predictive model construction

	[bookmark: italic24][bookmark: italic25]Statistical methods
	12
	(a) Describe all statistical methods, including those used to control for confounding
	2.4 Statistical methods and predictive model construction

	[bookmark: bold24][bookmark: italic26]
	
	(b) Describe any methods used to examine subgroups and interactions
	NA

	[bookmark: bold25][bookmark: italic27]
	
	(c) Explain how missing data were addressed
	2.4 Statistical methods and predictive model construction

	[bookmark: bold26][bookmark: italic28]
	
	(d) If applicable, explain how loss to follow-up was addressed
	NA

	[bookmark: bold27][bookmark: italic29]
	
	(e) Describe any sensitivity analyses
	NA

	[bookmark: bold28][bookmark: italic30]Results
	

	[bookmark: bold29][bookmark: italic31]Participants
	[bookmark: bold30]13*
	(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed
	3.1 Baseline characteristics; Figure 1

	[bookmark: bold31][bookmark: italic32]
	
	(b) Give reasons for non-participation at each stage
	3.1 Baseline characteristics; Figure 1

	[bookmark: bold32][bookmark: italic33]
	
	[bookmark: OLE_LINK4](c) Consider use of a flow diagram
	Figure 1

	[bookmark: bold33][bookmark: italic34][bookmark: bold34][bookmark: italic35]Descriptive data
	[bookmark: bold35]14*
	(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders
	3.1 Baseline characteristics; Table 1, Supplementary Table S2

	[bookmark: bold36][bookmark: italic36]
	
	(b) Indicate number of participants with missing data for each variable of interest
	2.4 Statistical methods and predictive model construction; Supplementary Table S2

	[bookmark: bold37][bookmark: italic37]
	
	(c) Summarise follow-up time (eg, average and total amount)
	NA

	[bookmark: bold38][bookmark: italic38]Outcome data
	[bookmark: bold39]15*
	Report numbers of outcome events or summary measures over time
	3.1 Baseline characteristics; 3.3 Model performance comparisons; Table 1, 2

	[bookmark: italic40][bookmark: bold41]Main results
	16
	(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included
	NA

	[bookmark: italic41][bookmark: bold42]
	
	(b) Report category boundaries when continuous variables were categorized
	NA

	[bookmark: italic42][bookmark: bold43]
	
	(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
	NA

	[bookmark: italic43][bookmark: bold44]Other analyses
	17
	Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses
	NA

	[bookmark: italic44][bookmark: bold45]Discussion
	

	[bookmark: italic45][bookmark: bold46]Key results
	18
	Summarise key results with reference to study objectives
	4. Discussion, opening paragraph

	[bookmark: italic46][bookmark: bold47]Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
	4. Discussion, limitations paragraph

	[bookmark: italic47][bookmark: bold48]Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
	4. Discussion, concluding paragraphs

	[bookmark: italic48][bookmark: bold49]Generalisability
	21
	Discuss the generalisability (external validity) of the study results
	4. Discussion, limitations paragraph

	[bookmark: italic49][bookmark: bold50]Other information
	

	[bookmark: italic50][bookmark: bold51]Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based
	Funding/Declarations/End of manuscript



*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at http://www.strobe-statement.org.




Table S2 Missing values and their proportions.
	Column
	Missing Rate (%)

	MIMIC IV 2.2 cohort
	

	Weight
	21.28

	PTT
	9.09

	INR
	8.66

	PT
	8.66

	Calcium
	2.72

	Urine output
	1.98

	Temperature
	1.13

	RBC
	0.28

	WBC
	0.28

	RDW
	0.28

	Platelet
	0.25

	Anion gap
	0.25

	BUN
	0.25

	Glucose
	0.25

	Sodium
	0.22

	Potassium
	0.22

	Chloride
	0.22

	Creatinine
	0.22

	SOFA
	0.11

	Spo2
	0.08

	RR
	0.05

	Heart rate
	0.02

	SBP
	0.02

	DBP
	0.02

	MIMIC IV 3.1 subset
	

	Weight
	20.32

	PTT
	6.23

	INR
	6.12

	PT
	6.00

	Urine output
	3.92

	Calcium
	2.19

	Temperature
	0.80

	RDW
	0.57

	RBC
	0.46

	WBC
	0.46

	Platelet
	0.46

	Sodium
	0.46

	Potassium
	0.46

	Chloride
	0.46

	Anion gap
	0.46

	BUN
	0.46

	Creatinine
	0.46

	Glucose
	0.46

	SBP
	0.11

	DBP
	0.11

	RR
	0.11

	Spo2
	0.11


Abbreviation: INR: International normalized ratio, PTT: Partial thromboplastin time, PT: Prothrombin time, RDW: Red cell distribution width, RBC: Red blood cell count, WBC: White blood cell count, BUN: Blood urea nitrogen, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, RR: Respiratory rate, SpO2: Oxygen saturation.











Table S3 Baseline characteristics of patients at model development and external validation.
	Characteristic
	Overall  
N = 4,385
	MIMIC IV 2.2 cohort  
N = 3,519
	MIMIC IV 3.1  subset cohort  
N = 866
	p-value1

	Demographics
	
	
	
	

	Age (year)
	63.45 (51.54, 74.60)
	63.51 (51.79, 74.88)
	62.86 (50.67, 73.72)
	0.161

	Gender, n (%)
	
	
	
	0.604

	Female
	2,576 (59%)
	2,074 (59%)
	502 (58%)
	

	Male
	1,809 (41%)
	1,445 (41%)
	364 (42%)
	

	Race, n (%)
	
	
	
	0.010

	Other
	1,414 (32%)
	1,103 (31%)
	311 (36%)
	

	White
	2,971 (68%)
	2,416 (69%)
	555 (64%)
	

	Weight (Kg)
	83.40 (69.00, 100.70)
	82.70 (68.80, 100.00)
	86.10 (69.60, 102.50)
	0.020

	Vital signs
	
	
	
	

	Weight (Kg)
	83.40 (69.00, 100.70)
	82.70 (68.80, 100.00)
	86.10 (69.60, 102.50)
	0.020

	Heart rate (bmp)
	85.18 (75.64, 95.87)
	85.44 (75.93, 96.11)
	84.23 (74.54, 95.11)
	0.015

	SBP (mmHg)
	117.50 (108.32, 128.96)
	117.60 (108.16, 128.89)
	116.80 (108.89, 129.22)
	0.812

	DBP (mmHg)
	62.91 (56.66, 70.92)
	62.40 (56.37, 70.44)
	64.70 (58.14, 72.42)
	<0.001

	RR (bmp)
	18.89 (16.83, 21.50)
	18.95 (16.87, 21.53)
	18.59 (16.64, 21.36)
	0.065

	Temperature (℃)
	36.84 (36.65, 37.08)
	36.84 (36.65, 37.09)
	36.83 (36.66, 37.03)
	0.255

	Spo2 (%)
	96.71 (95.48, 97.91)
	96.78 (95.50, 97.92)
	96.53 (95.41, 97.83)
	0.027

	Clinical scores
	
	
	
	

	SOFA
	2.86 (1.08, 4.96)
	2.88 (1.20, 4.92)
	2.73 (0.96, 5.00)
	0.055

	OASIS
	30.00 (25.00, 36.00)
	30.00 (25.00, 36.00)
	30.00 (24.00, 37.00)
	0.568

	LODS
	4.00 (2.00, 6.00)
	4.00 (2.00, 6.00)
	4.00 (2.00, 6.00)
	0.002

	CCI
	5.00 (3.00, 7.00)
	5.00 (3.00, 7.00)
	5.00 (3.00, 7.00)
	0.893

	Comorbidities (%)
	
	
	
	

	Myocardial infarct, n (%)
	645 (15%)
	519 (15%)
	126 (15%)
	0.882

	Congestive heart failure, n (%)
	1,166 (27%)
	948 (27%)
	218 (25%)
	0.292

	AF, n (%)
	1,069 (24%)
	868 (25%)
	201 (23%)
	0.371

	Cerebrovascular disease, n (%)
	600 (14%)
	476 (14%)
	124 (14%)
	0.543

	Diabetes, n (%)
	1,367 (31%)
	1,102 (31%)
	265 (31%)
	0.684

	Liver disease, n (%)
	476 (11%)
	387 (11%)
	89 (10%)
	0.542

	AKI, n (%)
	3,173 (72%)
	2,521 (72%)
	652 (75%)
	0.031

	Sepsis, n (%)
	2,137 (49%)
	1,786 (51%)
	351 (41%)
	<0.001

	Malignant cancer, n (%)
	453 (10%)
	357 (10%)
	96 (11%)
	0.415

	Hypertension, n (%)
	2,768 (63%)
	2,211 (63%)
	557 (64%)
	0.416

	Laboratory test
	
	
	
	

	RBC (109/L)
	3.58 (3.15, 4.06)
	3.59 (3.18, 4.07)
	3.51 (3.01, 4.05)
	0.002

	WBC (109/L)
	10.80 (8.07, 14.13)
	10.82 (8.07, 14.25)
	10.62 (8.10, 13.57)
	0.291

	Platelet (109/L)
	199.33 (149.00, 261.75)
	197.40 (147.80, 259.00)
	210.45 (155.14, 276.25)
	<0.001

	RDW
	14.37 (13.40, 15.82)
	14.37 (13.40, 15.78)
	14.38 (13.30, 16.14)
	0.704

	Sodium (mmol/L)
	138.50 (136.33, 140.67)
	138.50 (136.33, 140.67)
	138.30 (136.00, 140.67)
	0.210

	Potassium (mmol/L)
	4.10 (3.85, 4.40)
	4.12 (3.85, 4.40)
	4.08 (3.85, 4.34)
	0.039

	Chloride (mmol/L)
	103.71 (100.50, 106.50)
	104.00 (100.86, 106.78)
	102.68 (99.71, 105.47)
	<0.001

	Calcium (mg/dL)
	8.47 (8.04, 8.87)
	8.43 (8.00, 8.85)
	8.58 (8.15, 8.94)
	<0.001

	Anion gap (mmol/L)
	13.20 (11.50, 15.25)
	13.50 (11.86, 15.50)
	12.00 (10.20, 14.00)
	<0.001

	BUN (mg/dL)
	17.50 (12.00, 26.67)
	17.33 (12.00, 26.25)
	17.93 (12.00, 30.00)
	0.041

	Creatinine (mg/dL)
	0.90 (0.70, 1.25)
	0.90 (0.70, 1.25)
	0.90 (0.69, 1.29)
	0.726

	Glucose (mg/dL)
	126.00 (108.50, 152.75)
	126.50 (108.67, 152.50)
	124.02 (108.00, 153.67)
	0.416

	INR
	1.20 (1.10, 1.40)
	1.20 (1.10, 1.40)
	1.23 (1.13, 1.40)
	<0.001

	PT (S)
	13.43 (12.20, 15.29)
	13.45 (12.20, 15.25)
	13.36 (12.31, 15.45)
	0.284

	PTT (S)
	30.83 (27.40, 38.85)
	30.77 (27.30, 38.37)
	31.24 (27.80, 42.67)
	0.004

	Urine output (mL)
	1,615.00 (1,035.00, 2,425.00)
	1,665.00 (1,085.00, 2,480.00)
	1,450.00 (855.00, 2,200.00)
	<0.001

	Treatments
	
	
	
	

	Norepinephrine, n (%)
	740 (17%)
	616 (18%)
	124 (14%)
	0.025

	GC, n (%)
	967 (22%)
	744 (21%)
	223 (26%)
	0.003

	Antibiotics, n (%)
	2,896 (66%)
	2,338 (66%)
	558 (64%)
	0.264

	Albuterol, n (%)
	2,440 (56%)
	2,003 (57%)
	437 (50%)
	<0.001

	MV, n (%)
	3,458 (79%)
	2,816 (80%)
	642 (74%)
	<0.001

	CRRT, n (%)
	172 (4%)
	115 (3%)
	57 (7%)
	<0.001

	Events
	
	
	
	

	Los hospital (day)
	7.53 (4.63, 12.70)
	7.24 (4.49, 12.06)
	8.67 (5.21, 15.80)
	<0.001

	Hospital Mortality, n (%)
	353 (8%)
	260 (7%)
	93 (11%)
	0.001

	Los ICU (day)
	2.33 (1.49, 4.35)
	2.25 (1.46, 4.10)
	2.86 (1.69, 5.70)
	<0.001

	ICU Mortality, n (%)
	249 (6%)
	183 (5%)
	66 (8%)
	0.006

	30-day hospital Mortality
, n (%)
	431 (10%)
	321 (9%)
	110 (13%)
	0.002

	Abbreviation: SBP: Systolic blood pressure, DBP: Diastolic blood pressure, RR: Respiratory rate, Temperature: Body temperature, SpO2: Oxygen saturation, SOFA: Sequential Organ Failure Assessment, OASIS: Oxford Acute Severity of Illness Score, LODS: Logistic Organ Dysfunction System, CCI: Charlson Comorbidity Index, AF: Atrial fibrillation, AKI: Acute kidney injury, RBC: Red blood cell count, WBC: White blood cell count, Platelet: Platelet count, RDW: Red cell distribution width, Sodium: Serum sodium concentration, BUN: Blood urea nitrogen, INR: International normalized ratio, PT: Prothrombin time, PTT: Partial thromboplastin time, Urine output: Volume of urine output, GC: Use of glucocorticoids, MV: Use of mechanical ventilation, CRRT: Use of continuous renal replacement therapy.













Table S4 Baseline characteristics of the training and validation sets.
	Characteristic
	Overall  
N = 3,519
	train  
N = 2,111
	validation  
N = 1,408
	p-value

	Demographics
	
	
	
	

	Age (year)
	63.51 (51.79, 74.88)
	63.80 (51.92, 74.37)
	63.16 (51.51, 75.61)
	0.990

	Gender, n (%)
	
	
	
	0.491

	Female
	2,074 (59%)
	1,254 (59%)
	820 (58%)
	

	Male
	1,445 (41%)
	857 (41%)
	588 (42%)
	

	Race, n (%)
	
	
	
	0.674

	Other
	1,103 (31%)
	656 (31%)
	447 (32%)
	

	White
	2,416 (69%)
	1,455 (69%)
	961 (68%)
	

	Vital signs
	
	
	
	

	Weight (Kg)
	82.70 (68.80, 100.00)
	83.00 (68.60, 100.00)
	82.40 (69.00, 100.00)
	0.842

	Heart rate (bmp)
	85.44 (75.93, 96.11)
	85.78 (76.11, 96.38)
	85.04 (75.55, 95.65)
	0.130

	SBP (mmHg)
	117.60 (108.16, 128.89)
	117.38 (107.82, 128.65)
	117.87 (108.57, 129.31)
	0.255

	DBP (mmHg)
	62.40 (56.37, 70.44)
	62.45 (56.42, 70.09)
	62.29 (56.24, 70.97)
	0.689

	RR (bmp)
	18.95 (16.87, 21.53)
	18.92 (16.85, 21.50)
	19.00 (16.92, 21.57)
	0.552

	Temperature (℃)
	36.84 (36.65, 37.09)
	36.84 (36.65, 37.10)
	36.85 (36.65, 37.07)
	0.689

	Spo2 (%)
	96.78 (95.50, 97.92)
	96.81 (95.47, 97.94)
	96.68 (95.53, 97.91)
	0.539

	Comorbidities (%)
	
	
	
	

	Myocardial infarct, n (%)
	519 (15%)
	321 (15%)
	198 (14%)
	0.349

	Congestive heart failure, n (%)
	948 (27%)
	554 (26%)
	394 (28%)
	0.254

	AF, n (%)
	868 (25%)
	508 (24%)
	360 (26%)
	0.311

	Cerebrovascular disease, n (%)
	476 (14%)
	272 (13%)
	204 (14%)
	0.173

	Diabetes, n (%)
	1,102 (31%)
	660 (31%)
	442 (31%)
	0.936

	Liver disease, n (%)
	387 (11%)
	234 (11%)
	153 (11%)
	0.839

	AKI, n (%)
	2,521 (72%)
	1,488 (70%)
	1,033 (73%)
	0.063

	Sepsis, n (%)
	1,786 (51%)
	1,071 (51%)
	715 (51%)
	0.978

	Malignant cancer, n (%)
	357 (10%)
	219 (10%)
	138 (10%)
	0.581

	Hypertension, n (%)
	2,211 (63%)
	1,310 (62%)
	901 (64%)
	0.244

	Laboratory test
	
	
	
	

	RBC (109/L)
	3.59 (3.18, 4.07)
	3.58 (3.16, 4.07)
	3.60 (3.19, 4.07)
	0.313

	WBC (109/L)
	10.82 (8.07, 14.25)
	10.77 (7.97, 14.28)
	10.87 (8.23, 14.20)
	0.260

	Platelet (109/L)
	197.40 (147.80, 259.00)
	197.40 (148.25, 258.00)
	197.45 (147.50, 260.25)
	0.550

	RDW
	14.37 (13.40, 15.78)
	14.33 (13.40, 15.79)
	14.43 (13.40, 15.77)
	0.819

	Sodium (mmol/L)
	138.50 (136.33, 140.67)
	138.50 (136.33, 140.67)
	138.57 (136.33, 140.67)
	>0.999

	Potassium (mmol/L)
	4.12 (3.85, 4.40)
	4.12 (3.85, 4.40)
	4.13 (3.83, 4.43)
	0.985

	Chloride (mmol/L)
	104.00 (100.86, 106.78)
	104.00 (101.00, 106.82)
	104.00 (100.50, 106.75)
	0.474

	Calcium (mg/dL)
	8.43 (8.00, 8.85)
	8.43 (8.00, 8.85)
	8.44 (8.03, 8.85)
	0.666

	Anion gap (mmol/L)
	13.50 (11.86, 15.50)
	13.50 (12.00, 15.50)
	13.50 (11.83, 15.50)
	0.932

	BUN (mg/dL)
	17.33 (12.00, 26.25)
	17.33 (12.00, 26.20)
	17.33 (11.75, 26.25)
	0.767

	Creatinine (mg/dL)
	0.90 (0.70, 1.25)
	0.90 (0.70, 1.24)
	0.90 (0.70, 1.27)
	0.916

	Glucose (mg/dL)
	126.50 (108.67, 152.50)
	126.67 (108.33, 153.50)
	126.50 (109.50, 150.50)
	0.951

	INR
	1.20 (1.10, 1.40)
	1.20 (1.10, 1.40)
	1.20 (1.10, 1.39)
	0.840

	PT (S)
	13.45 (12.20, 15.25)
	13.47 (12.20, 15.30)
	13.40 (12.20, 15.20)
	0.558

	PTT (S)
	30.77 (27.30, 38.37)
	30.73 (27.20, 38.37)
	30.77 (27.40, 38.40)
	0.776

	Urine output (mL)
	1,665.00 (1,085.00, 2,480.00)
	1,650.00 (1,070.00, 2,460.00)
	1,695.00 (1,124.00, 2,500.00)
	0.239

	Treatments
	
	
	
	

	Norepinephrine, n (%)
	616 (18%)
	385 (18%)
	231 (16%)
	0.161

	GC, n (%)
	744 (21%)
	444 (21%)
	300 (21%)
	0.845

	Antibiotics, n (%)
	2,338 (66%)
	1,402 (66%)
	936 (66%)
	0.969

	Albuterol, n (%)
	2,003 (57%)
	1,201 (57%)
	802 (57%)
	0.968

	MV, n (%)
	2,816 (80%)
	1,682 (80%)
	1,134 (81%)
	0.531

	CRRT, n (%)
	115 (3%)
	63 (3%)
	52 (4%)
	0.247

	30-day hospital Mortality
, n (%)
	321 (9%)
	205 (10%)
	116 (8%)
	0.137


Abbreviation: SBP: Systolic blood pressure, DBP: Diastolic blood pressure, RR: Respiratory rate, Temperature: Body temperature, SpO2: Oxygen saturation, AF: Atrial fibrillation, AKI: Acute kidney injury, RBC: Red blood cell count, WBC: White blood cell count, Platelet: Platelet count, RDW: Red cell distribution width, Sodium: Serum sodium concentration, BUN: Blood urea nitrogen, INR: International normalized ratio, PT: Prothrombin time, PTT: Partial thromboplastin time, Urine output: Volume of urine output, GC: Use of glucocorticoids, MV: Use of mechanical ventilation, CRRT: Use of continuous renal replacement therapy.
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