Supplementary Table 1. Cohort construction in MIMIC-IV and eICU
	Data_source
	Stage
	N
	Events
	Hospitals

	MIMIC-IV
	Eligible patients aged 65 years or older with ASCVD, ICU stay at least 24 hours, and survival to time zero
	11395
	
	1

	MIMIC-IV
	After exclusion of CKD, ESRD, cirrhosis, or malignancy
	8136
	
	1

	MIMIC-IV
	Combined analysis cohort with complete positive TRS-3 components
	8037
	714
	1

	eICU
	First ICU stay
	139367
	12865
	208

	eICU
	Age at least 65 years
	71676
	8629
	206

	eICU
	ICU stay at least 24 hours and alive at time zero
	50410
	5857
	205

	eICU
	ICD- or history-defined ASCVD
	18650
	2203
	197

	eICU
	Without CKD, cirrhosis, or malignancy
	11260
	1102
	192

	eICU
	Complete first-24-hour TRS-3 components
	9686
	1002
	190


Stages are presented sequentially for the MIMIC-IV and eICU cohorts.


Supplementary Table 2. Harmonized variable definitions and analysis roles
	Domain
	Variable
	Definition_and_window
	MIMIC_IV_source
	eICU_CRD_source
	Analysis_role

	Population
	Age
	Age at ICU admission
	Harmonized cohort variable
	patient.age
	Core clinical

	Population
	Sex
	Biological sex recorded at admission
	Harmonized cohort variable
	patient.gender
	Core clinical

	Disease
	ASCVD
	Ischemic heart disease, ischemic stroke, or peripheral arterial disease before or at time zero
	Diagnosis-derived cohort variable
	diagnosis and pastHistory
	Eligibility

	Disease
	Hypertension
	Diagnosis or history before or at time zero
	Diagnosis-derived cohort variable
	diagnosis and pastHistory
	Core clinical

	Disease
	Diabetes
	Diagnosis or history before or at time zero
	Diagnosis-derived cohort variable
	diagnosis and pastHistory
	Core clinical

	Disease
	Heart failure
	Diagnosis or history before or at time zero
	Diagnosis-derived cohort variable
	diagnosis and pastHistory
	Core clinical

	Disease
	Cardiogenic shock
	Recorded during the first 24 hours
	Diagnosis-derived cohort variable
	diagnosis
	Core clinical

	Disease
	Principal ASCVD diagnosis
	ASCVD recorded as the admission diagnosis
	Admission diagnosis-derived variable
	patient.apacheadmissiondx and admissionDx
	Core clinical

	Treatment
	Mechanical ventilation
	Any invasive ventilation indicator during the first 24 hours
	Harmonized cohort variable
	apacheApsVar.vent or intubated
	Core clinical

	Treatment
	Vasopressor use
	Norepinephrine, epinephrine, phenylephrine, vasopressin, or dopamine during the first 24 hours
	Harmonized cohort variable
	infusionDrug
	Core clinical

	Treatment
	Aspirin use
	Any aspirin exposure overlapping the first 24 hours
	Harmonized cohort variable
	medication
	Core clinical

	Treatment
	Statin use
	Any statin exposure overlapping the first 24 hours
	Harmonized cohort variable
	medication
	Core clinical

	Vital sign
	Mean arterial pressure
	Mean valid value during the first 24 hours, mmHg
	Harmonized cohort variable
	vitalPeriodic or apacheApsVar
	Core clinical

	Vital sign
	Heart rate
	Mean valid value during the first 24 hours, beats/min
	Harmonized cohort variable
	vitalPeriodic
	Core clinical

	Laboratory
	Blood urea nitrogen
	Mean valid value during the first 24 hours, mg/dL
	Harmonized cohort variable
	lab.BUN
	TRS-3 component

	Laboratory
	Creatinine
	Mean valid value during the first 24 hours, mg/dL
	Harmonized cohort variable
	lab.creatinine
	TRS-3 component

	Laboratory
	Bicarbonate
	Mean valid value during the first 24 hours, mmol/L
	Harmonized cohort variable
	lab.bicarbonate or HCO3
	TRS-3 component

	Laboratory
	Glucose
	Mean valid value during the first 24 hours, mg/dL
	Harmonized cohort variable
	lab.glucose
	TRS-3 component

	Laboratory
	Sodium
	Mean valid value during the first 24 hours, mmol/L
	Harmonized cohort variable
	lab.sodium
	Extended clinical

	Laboratory
	Anion gap
	Mean valid value during the first 24 hours, mmol/L
	Harmonized cohort variable
	lab.anion gap
	Extended clinical

	Laboratory
	Chloride
	Mean valid value during the first 24 hours, mmol/L
	Harmonized cohort variable
	lab.chloride
	Extended clinical

	Laboratory
	White blood cell count
	Mean valid value during the first 24 hours, 10^3/uL
	Harmonized cohort variable
	lab.WBC x 1000
	Extended clinical

	Laboratory
	Potassium
	Mean valid value during the first 24 hours, mmol/L
	Harmonized cohort variable
	lab.potassium
	Extended clinical

	Laboratory
	Hemoglobin
	Mean valid value during the first 24 hours, g/dL
	Harmonized cohort variable
	lab.Hgb
	Extended clinical

	Laboratory
	Platelet count
	Mean valid value during the first 24 hours, 10^3/uL
	Harmonized cohort variable
	lab.platelets x 1000
	Extended clinical

	Score
	TRS-3
	Mean of three normalized ratios: (BUN/creatinine)/20, (BUN/bicarbonate)/(20/24), and (glucose/bicarbonate)/(100/24)
	Calculated identically
	Calculated identically
	Primary score

	Outcome
	In-hospital mortality
	Death after the 24-hour time zero and before hospital discharge
	hospital_expire_flag and timestamps
	hospitaldischargestatus and offsets
	Primary outcome

	Outcome
	30-day and 90-day mortality
	All-cause death after time zero within the specified horizon
	Death timestamps
	Not available with a harmonized definition
	MIMIC-IV secondary outcomes


MIMIC-IV definitions were specified before testing in eICU and were applied through harmonized source fields. ASCVD, atherosclerotic cardiovascular disease.


Supplementary Table 3. Missingness of candidate variables in the analysis cohorts
	Cohort
	Variable
	N
	Missing_n
	Missing_percent

	MIMIC-IV cohort
	age
	8037
	0
	0.000

	MIMIC-IV cohort
	anion_gap
	8037
	17
	0.212

	MIMIC-IV cohort
	aspirin
	8037
	0
	0.000

	MIMIC-IV cohort
	bicarbonate
	8037
	0
	0.000

	MIMIC-IV cohort
	bun
	8037
	0
	0.000

	MIMIC-IV cohort
	bun_creatinine_ratio
	8037
	0
	0.000

	MIMIC-IV cohort
	calcium
	8037
	1438
	17.892

	MIMIC-IV cohort
	cardiogenic_shock
	8037
	0
	0.000

	MIMIC-IV cohort
	chloride
	8037
	0
	0.000

	MIMIC-IV cohort
	creatinine
	8037
	0
	0.000

	MIMIC-IV cohort
	diabetes
	8037
	0
	0.000

	MIMIC-IV cohort
	event_inhospital
	8037
	0
	0.000

	MIMIC-IV cohort
	glucose
	8037
	0
	0.000

	MIMIC-IV cohort
	heart_failure
	8037
	0
	0.000

	MIMIC-IV cohort
	heart_rate
	8037
	7
	0.087

	MIMIC-IV cohort
	hemoglobin
	8037
	35
	0.435

	MIMIC-IV cohort
	hypertension
	8037
	0
	0.000

	MIMIC-IV cohort
	ischemic_heart_disease
	8037
	0
	0.000

	MIMIC-IV cohort
	ischemic_stroke
	8037
	0
	0.000

	MIMIC-IV cohort
	map
	8037
	7
	0.087

	MIMIC-IV cohort
	mechanical_ventilation
	8037
	0
	0.000

	MIMIC-IV cohort
	peripheral_artery_disease
	8037
	0
	0.000

	MIMIC-IV cohort
	platelet
	8037
	34
	0.423

	MIMIC-IV cohort
	potassium
	8037
	1
	0.012

	MIMIC-IV cohort
	principal_ascvd
	8037
	0
	0.000

	MIMIC-IV cohort
	race_group
	8037
	0
	0.000

	MIMIC-IV cohort
	rbc
	8037
	37
	0.460

	MIMIC-IV cohort
	sex_male
	8037
	0
	0.000

	MIMIC-IV cohort
	sodium
	8037
	0
	0.000

	MIMIC-IV cohort
	statin
	8037
	0
	0.000

	MIMIC-IV cohort
	trs3
	8037
	0
	0.000

	MIMIC-IV cohort
	vasopressor
	8037
	0
	0.000

	MIMIC-IV cohort
	wbc
	8037
	36
	0.448

	eICU cohort
	age
	9686
	0
	0.000

	eICU cohort
	anion_gap
	9686
	2211
	22.827

	eICU cohort
	aspirin
	9686
	0
	0.000

	eICU cohort
	bicarbonate
	9686
	0
	0.000

	eICU cohort
	bun
	9686
	0
	0.000

	eICU cohort
	bun_creatinine_ratio
	9686
	0
	0.000

	eICU cohort
	calcium
	9686
	267
	2.757

	eICU cohort
	cardiogenic_shock
	9686
	0
	0.000

	eICU cohort
	chloride
	9686
	4
	0.041

	eICU cohort
	creatinine
	9686
	0
	0.000

	eICU cohort
	diabetes
	9686
	0
	0.000

	eICU cohort
	event_inhospital
	9686
	0
	0.000

	eICU cohort
	glucose
	9686
	0
	0.000

	eICU cohort
	heart_failure
	9686
	0
	0.000

	eICU cohort
	heart_rate
	9686
	80
	0.826

	eICU cohort
	hemoglobin
	9686
	433
	4.470

	eICU cohort
	hypertension
	9686
	0
	0.000

	eICU cohort
	ischemic_heart_disease
	9686
	0
	0.000

	eICU cohort
	ischemic_stroke
	9686
	0
	0.000

	eICU cohort
	map
	9686
	308
	3.180

	eICU cohort
	mechanical_ventilation
	9686
	0
	0.000

	eICU cohort
	peripheral_artery_disease
	9686
	0
	0.000

	eICU cohort
	platelet
	9686
	531
	5.482

	eICU cohort
	potassium
	9686
	10
	0.103

	eICU cohort
	principal_ascvd
	9686
	0
	0.000

	eICU cohort
	race_group
	9686
	0
	0.000

	eICU cohort
	rbc
	9686
	538
	5.554

	eICU cohort
	sex_male
	9686
	0
	0.000

	eICU cohort
	sodium
	9686
	0
	0.000

	eICU cohort
	statin
	9686
	0
	0.000

	eICU cohort
	trs3
	9686
	0
	0.000

	eICU cohort
	vasopressor
	9686
	0
	0.000

	eICU cohort
	wbc
	9686
	518
	5.348


Missingness was calculated before model-specific median imputation. TRS-3 components were required to be positive and non-missing for cohort inclusion.


Supplementary Table 4. Baseline comparison between the MIMIC-IV and eICU cohorts
	Characteristic
	Level
	MIMIC-IV cohort
	eICU cohort
	P_value
	SMD

	Patients
	
	8037
	9686
	
	

	Age, years
	
	76.00 [70.00, 82.00]
	76.00 [70.00, 83.00]
	0.034
	0.018

	Heart rate, beats/min
	
	79.75 [72.07, 88.41]
	78.78 [69.04, 89.78]
	<0.001
	0.049

	Mean arterial pressure, mmHg
	
	75.44 [70.77, 82.16]
	73.01 [59.00, 114.00]
	<0.001
	0.309

	Blood urea nitrogen, mg/dL
	
	17.50 [13.50, 24.00]
	20.50 [15.00, 31.00]
	<0.001
	0.291

	Creatinine, mg/dL
	
	0.90 [0.75, 1.10]
	1.05 [0.81, 1.42]
	<0.001
	0.385

	Bicarbonate, mmol/L
	
	23.00 [21.00, 25.00]
	24.00 [21.83, 26.60]
	<0.001
	0.272

	Glucose, mg/dL
	
	134.62 [116.33, 156.62]
	130.00 [107.62, 161.00]
	<0.001
	0.001

	TRS-3
	
	1.12 [0.97, 1.36]
	1.15 [0.93, 1.48]
	0.004
	0.089

	BUN/creatinine ratio
	
	19.55 [15.93, 24.38]
	19.13 [15.27, 24.42]
	<0.001
	0.040

	Anion gap, mmol/L
	
	12.50 [10.50, 15.00]
	10.50 [8.00, 13.00]
	<0.001
	0.569

	Sodium, mmol/L
	
	137.80 [135.75, 140.00]
	139.00 [136.00, 141.00]
	<0.001
	0.211

	Potassium, mmol/L
	
	4.20 [3.90, 4.48]
	4.10 [3.80, 4.40]
	<0.001
	0.188

	Chloride, mmol/L
	
	105.50 [102.50, 108.00]
	105.00 [102.00, 108.00]
	0.006
	0.027

	Hemoglobin, g/dL
	
	10.50 [9.25, 11.90]
	11.20 [9.70, 12.70]
	<0.001
	0.294

	Red blood cell count, 10^6/uL
	
	3.51 [3.13, 3.97]
	3.77 [3.28, 4.24]
	<0.001
	0.303

	White blood cell count, 10^3/uL
	
	11.40 [8.67, 14.80]
	10.55 [7.90, 14.00]
	<0.001
	0.095

	Platelet count, 10^3/uL
	
	173.67 [136.00, 225.50]
	182.00 [141.00, 233.00]
	<0.001
	0.041

	Calcium, mg/dL
	
	8.35 [8.00, 8.80]
	8.40 [7.95, 8.80]
	0.291
	0.005

	In-hospital death
	Yes
	714 (8.9%)
	1002 (10.3%)
	0.001
	0.050

	Male sex
	Yes
	4792 (59.6%)
	5769 (59.6%)
	0.931
	0.001

	Hypertension
	Yes
	6487 (80.7%)
	6793 (70.1%)
	<0.001
	0.248

	Diabetes mellitus
	Yes
	2722 (33.9%)
	3310 (34.2%)
	0.670
	0.006

	Heart failure
	Yes
	2730 (34.0%)
	2612 (27.0%)
	<0.001
	0.153

	Cardiogenic shock
	Yes
	461 (5.7%)
	124 (1.3%)
	<0.001
	0.244

	Ischemic heart disease
	Yes
	6595 (82.1%)
	7531 (77.8%)
	<0.001
	0.108

	Ischemic stroke
	Yes
	1381 (17.2%)
	1643 (17.0%)
	0.698
	0.006

	Peripheral artery disease
	Yes
	1107 (13.8%)
	1633 (16.9%)
	<0.001
	0.086

	ASCVD as admission diagnosis
	Yes
	2997 (37.3%)
	787 (8.1%)
	<0.001
	0.743

	Mechanical ventilation
	Yes
	3709 (46.1%)
	3060 (31.6%)
	<0.001
	0.302

	Vasopressor use
	Yes
	3580 (44.5%)
	1507 (15.6%)
	<0.001
	0.666

	Aspirin use
	Yes
	5659 (70.4%)
	3330 (34.4%)
	<0.001
	0.774

	Statin use
	Yes
	5642 (70.2%)
	1856 (19.2%)
	<0.001
	1.196


Continuous variables are median [interquartile range] and categorical variables are n (%). Standardized mean differences describe cross-cohort differences and are not balance criteria for an observational exposure comparison.


Supplementary Table 5. Competing-risk statistics for in-hospital death with live discharge as the competing event
	Cohort
	N
	Events
	Competing_discharges
	Gray_statistic
	Gray_P

	MIMIC-IV cohort
	8037
	714
	7323
	452.539
	<0.001

	eICU cohort
	9686
	1002
	8684
	444.510
	<0.001


Gray tests compared cumulative incidence functions across MIMIC-IV-derived TRS-3 quartiles. The eICU cohort used the same quartile boundaries.


Supplementary Table 6. Associations of the component ratios with in-hospital mortality
	Cohort
	Index
	Scale
	Model
	OR (95% CI)
	P value
	N
	Events

	MIMIC-IV cohort
	BUN/bicarbonate ratio
	Per 1 cohort SD
	Model 1
	1.61 (1.51-1.71)
	
	8037
	714

	MIMIC-IV cohort
	BUN/bicarbonate ratio
	Per 1 cohort SD
	Model 2
	1.55 (1.46-1.65)
	
	8037
	714

	MIMIC-IV cohort
	BUN/bicarbonate ratio
	Per 1 cohort SD
	Model 3
	1.22 (1.13-1.32)
	
	8037
	714

	MIMIC-IV cohort
	Glucose/bicarbonate ratio
	Per 1 cohort SD
	Model 1
	1.51 (1.43-1.60)
	
	8037
	714

	MIMIC-IV cohort
	Glucose/bicarbonate ratio
	Per 1 cohort SD
	Model 2
	1.56 (1.46-1.65)
	
	8037
	714

	MIMIC-IV cohort
	Glucose/bicarbonate ratio
	Per 1 cohort SD
	Model 3
	1.37 (1.27-1.48)
	
	8037
	714

	eICU cohort
	BUN/bicarbonate ratio
	Per 1 cohort SD
	Model 1
	1.55 (1.45-1.66)
	
	9686
	1002

	eICU cohort
	BUN/bicarbonate ratio
	Per 1 cohort SD
	Model 2
	1.54 (1.44-1.64)
	
	9686
	1002

	eICU cohort
	BUN/bicarbonate ratio
	Per 1 cohort SD
	Model 3
	1.27 (1.17-1.38)
	
	9686
	1002

	eICU cohort
	Glucose/bicarbonate ratio
	Per 1 cohort SD
	Model 1
	1.57 (1.47-1.68)
	
	9686
	1002

	eICU cohort
	Glucose/bicarbonate ratio
	Per 1 cohort SD
	Model 2
	1.60 (1.49-1.72)
	
	9686
	1002

	eICU cohort
	Glucose/bicarbonate ratio
	Per 1 cohort SD
	Model 3
	1.26 (1.15-1.38)
	
	9686
	1002


Component-ratio estimates use the same three adjustment levels as the primary association models. Estimates are odds ratios per 1 cohort-specific standard deviation.


Supplementary Table 7. Associations of TRS-3 with 30-day and 90-day mortality in the MIMIC-IV cohort
	Cohort
	Outcome
	Model
	Scale
	HR (95% CI)
	P value
	N
	Events

	MIMIC-IV cohort
	30-day all-cause mortality
	Model 1
	Per 1 MIMIC-IV SD
	1.42 (1.39-1.46)
	
	8037
	970

	MIMIC-IV cohort
	30-day all-cause mortality
	Model 2
	Per 1 MIMIC-IV SD
	1.40 (1.37-1.45)
	
	8037
	970

	MIMIC-IV cohort
	30-day all-cause mortality
	Model 3
	Per 1 MIMIC-IV SD
	1.25 (1.19-1.30)
	
	8037
	970

	MIMIC-IV cohort
	90-day all-cause mortality
	Model 1
	Per 1 MIMIC-IV SD
	1.41 (1.37-1.44)
	
	8037
	1283

	MIMIC-IV cohort
	90-day all-cause mortality
	Model 2
	Per 1 MIMIC-IV SD
	1.39 (1.35-1.43)
	
	8037
	1283

	MIMIC-IV cohort
	90-day all-cause mortality
	Model 3
	Per 1 MIMIC-IV SD
	1.24 (1.19-1.29)
	
	8037
	1283


Time-to-event associations are hazard ratios per 1 standard deviation of the MIMIC-IV cohort. Model definitions match Table 2.


Supplementary Table 8. Complete-case analysis of TRS-3 and in-hospital mortality
	Cohort
	Scale
	Model
	OR (95% CI)
	P value
	N
	Events
	Complete-case %

	MIMIC-IV cohort
	Per 1 MIMIC-IV SD
	Complete-case Model 3
	1.38 (1.28-1.50)
	
	7974
	706
	99.2

	eICU cohort
	Per 1 MIMIC-IV SD
	Complete-case Model 3
	1.29 (1.19-1.41)
	
	6935
	728
	71.6


Complete-case models included patients with complete values for TRS-3 and all Model 3 covariates.


Supplementary Table 9. Schoenfeld residual tests for proportional-hazards assumptions
	Cohort
	Variable
	Test statistic
	P value
	-log2(p)

	MIMIC-IV cohort
	age
	0.534
	0.465
	1.105

	MIMIC-IV cohort
	anion_gap
	5.804
	0.016
	5.967

	MIMIC-IV cohort
	aspirin
	0.185
	0.667
	0.584

	MIMIC-IV cohort
	cardiogenic_shock
	0.621
	0.431
	1.215

	MIMIC-IV cohort
	chloride
	0.710
	0.400
	1.324

	MIMIC-IV cohort
	diabetes
	0.350
	0.554
	0.852

	MIMIC-IV cohort
	heart_failure
	14.988
	<0.001
	13.174

	MIMIC-IV cohort
	heart_rate
	0.949
	0.330
	1.599

	MIMIC-IV cohort
	hemoglobin
	0.096
	0.757
	0.402

	MIMIC-IV cohort
	hypertension
	0.770
	0.380
	1.395

	MIMIC-IV cohort
	map
	2.222
	0.136
	2.878

	MIMIC-IV cohort
	mechanical_ventilation
	2.571
	0.109
	3.200

	MIMIC-IV cohort
	platelet
	5.749
	0.016
	5.922

	MIMIC-IV cohort
	potassium
	2.745
	0.098
	3.358

	MIMIC-IV cohort
	principal_ascvd
	24.160
	<0.001
	20.105

	MIMIC-IV cohort
	sex_male
	1.716
	0.190
	2.394

	MIMIC-IV cohort
	sodium
	0.265
	0.607
	0.721

	MIMIC-IV cohort
	statin
	3.604
	0.058
	4.117

	MIMIC-IV cohort
	trs3_z
	0.003
	0.957
	0.063

	MIMIC-IV cohort
	vasopressor
	2.750
	0.097
	3.362

	MIMIC-IV cohort
	wbc
	12.115
	<0.001
	10.966


Variable-specific tests were applied to the MIMIC-IV secondary time-to-event models. P values describe departures from proportional hazards and are interpreted with graphical diagnostics and the global test.


Supplementary Table 10. Restricted cubic spline specifications and association tests
	Cohort
	N
	Events
	Reference
	Lower boundary
	Knots
	Upper boundary
	P overall
	P nonlinear

	MIMIC-IV cohort
	8037
	714
	1.123
	0.656
	0.655834, 0.981674, 1.123162, 1.327196, 3.156933
	3.157
	<0.001
	<0.001

	eICU cohort
	9686
	1002
	1.123
	0.656
	0.655834, 0.981674, 1.123162, 1.327196, 3.156933
	3.157
	<0.001
	0.026


The reference, boundaries, and knot locations were fixed from the MIMIC-IV TRS-3 distribution and applied unchanged to the eICU cohort. Models used the fully adjusted covariate set.


Supplementary Table 11. Prespecified subgroup associations between TRS-3 and in-hospital mortality
	Cohort
	Variable
	Level
	N
	Events
	OR (95% CI)
	P value
	Interaction P
	FDR-adjusted interaction P

	MIMIC-IV
	Age
	<75 years
	3662
	211
	1.53 (1.32-1.78)
	
	0.086
	0.172

	MIMIC-IV
	Age
	>=75 years
	4375
	503
	1.35 (1.23-1.49)
	
	0.086
	0.172

	MIMIC-IV
	Sex
	Female
	3245
	372
	1.23 (1.10-1.37)
	
	0.007
	0.018

	MIMIC-IV
	Sex
	Male
	4792
	342
	1.62 (1.44-1.83)
	
	0.007
	0.018

	MIMIC-IV
	Hypertension
	No
	1550
	166
	1.67 (1.41-1.98)
	
	0.322
	0.515

	MIMIC-IV
	Hypertension
	Yes
	6487
	548
	1.32 (1.21-1.45)
	
	0.322
	0.515

	MIMIC-IV
	Diabetes mellitus
	No
	5315
	472
	1.37 (1.23-1.52)
	
	0.486
	0.648

	MIMIC-IV
	Diabetes mellitus
	Yes
	2722
	242
	1.43 (1.26-1.63)
	
	0.486
	0.648

	MIMIC-IV
	Heart failure
	No
	5307
	366
	1.36 (1.21-1.53)
	
	0.776
	0.776

	MIMIC-IV
	Heart failure
	Yes
	2730
	348
	1.43 (1.27-1.60)
	
	0.776
	0.776

	MIMIC-IV
	Mechanical ventilation
	No
	4328
	352
	1.34 (1.20-1.49)
	
	0.692
	0.776

	MIMIC-IV
	Mechanical ventilation
	Yes
	3709
	362
	1.36 (1.20-1.54)
	
	0.692
	0.776

	MIMIC-IV
	Vasopressor use
	No
	4457
	386
	1.25 (1.11-1.40)
	
	0.003
	0.011

	MIMIC-IV
	Vasopressor use
	Yes
	3580
	328
	1.46 (1.30-1.64)
	
	0.003
	0.011

	MIMIC-IV
	Aspirin use
	No
	2378
	358
	1.14 (1.03-1.27)
	0.015
	
	

	MIMIC-IV
	Aspirin use
	Yes
	5659
	356
	1.60 (1.42-1.80)
	
	
	

	eICU
	Age
	<75 years
	4192
	342
	1.38 (1.19-1.59)
	
	0.456
	0.609

	eICU
	Age
	>=75 years
	5494
	660
	1.28 (1.18-1.38)
	
	0.456
	0.609

	eICU
	Sex
	Female
	3917
	422
	1.33 (1.18-1.50)
	
	0.368
	0.588

	eICU
	Sex
	Male
	5769
	580
	1.29 (1.18-1.41)
	
	0.368
	0.588

	eICU
	Hypertension
	No
	2893
	301
	1.32 (1.16-1.50)
	
	0.144
	0.573

	eICU
	Hypertension
	Yes
	6793
	701
	1.32 (1.22-1.43)
	
	0.144
	0.573

	eICU
	Diabetes mellitus
	No
	6376
	651
	1.41 (1.27-1.56)
	
	0.017
	0.138

	eICU
	Diabetes mellitus
	Yes
	3310
	351
	1.20 (1.10-1.32)
	
	0.017
	0.138

	eICU
	Heart failure
	No
	7074
	655
	1.28 (1.16-1.41)
	
	0.288
	0.576

	eICU
	Heart failure
	Yes
	2612
	347
	1.33 (1.19-1.50)
	
	0.288
	0.576

	eICU
	Mechanical ventilation
	No
	6626
	405
	1.25 (1.14-1.37)
	
	0.723
	0.827

	eICU
	Mechanical ventilation
	Yes
	3060
	597
	1.36 (1.22-1.51)
	
	0.723
	0.827

	eICU
	Vasopressor use
	No
	8179
	684
	1.28 (1.18-1.38)
	
	0.215
	0.573

	eICU
	Vasopressor use
	Yes
	1507
	318
	1.39 (1.21-1.60)
	
	0.215
	0.573

	eICU
	Aspirin use
	No
	6356
	672
	1.30 (1.20-1.42)
	
	0.871
	0.871

	eICU
	Aspirin use
	Yes
	3330
	330
	1.34 (1.17-1.53)
	
	0.871
	0.871


Odds ratios are reported per 1 MIMIC-IV standard deviation. Interaction P values were obtained from models containing the corresponding product term. Benjamini-Hochberg adjustment was applied within each cohort.


Supplementary Table 12. LASSO-selected clinical features in the MIMIC-IV cohort
	Feature
	Coefficient
	Selected

	age
	0.366
	1.000

	sex_male
	-0.070
	1.000

	hypertension
	-0.120
	1.000

	diabetes
	0.000
	0.000

	heart_failure
	0.131
	1.000

	cardiogenic_shock
	0.317
	1.000

	principal_ascvd
	-0.003
	1.000

	vasopressor
	0.000
	0.000

	mechanical_ventilation
	0.269
	1.000

	map
	0.003
	1.000

	heart_rate
	0.199
	1.000

	aspirin
	-0.312
	1.000

	statin
	-0.301
	1.000

	sodium
	0.273
	1.000

	anion_gap
	0.427
	1.000

	chloride
	-0.233
	1.000

	wbc
	0.167
	1.000

	potassium
	0.019
	1.000

	hemoglobin
	-0.057
	1.000

	platelet
	0.069
	1.000


Selection used patient-level cross-validation in the MIMIC-IV cohort only. This analysis describes a comparator feature-selection procedure and did not alter the prespecified TRS-3 formula.


Supplementary Table 13. Complete discrimination, calibration, and locked-threshold performance of TabM input sets
	Cohort
	Model
	N
	Events
	Locked_threshold
	AUROC (95% CI)
	AUPRC (95% CI)
	Brier (95% CI)
	Calibration_intercept
	Calibration_slope
	Accuracy
	Sensitivity
	Specificity
	PPV
	NPV
	F1
	TN
	FP
	FN
	TP

	MIMIC-IV cohort
	TRS-3-only TabM
	8037
	714
	0.105
	0.711 (0.689-0.730)
	0.209 (0.190-0.231)
	0.076 (0.075-0.077)
	-0.005
	0.997
	0.769
	0.562
	0.789
	0.206
	0.949
	0.302
	5778
	1545
	313
	401

	MIMIC-IV cohort
	Core clinical TabM
	8037
	714
	0.083
	0.788 (0.771-0.804)
	0.271 (0.246-0.297)
	0.072 (0.071-0.074)
	-0.005
	0.997
	0.685
	0.780
	0.675
	0.190
	0.969
	0.305
	4945
	2378
	157
	557

	MIMIC-IV cohort
	Core clinical + TRS-3 TabM
	8037
	714
	0.100
	0.829 (0.813-0.842)
	0.312 (0.285-0.343)
	0.069 (0.068-0.071)
	-0.004
	0.998
	0.752
	0.779
	0.749
	0.233
	0.972
	0.358
	5488
	1835
	158
	556

	MIMIC-IV cohort
	Core clinical + raw components TabM
	8037
	714
	0.094
	0.833 (0.817-0.845)
	0.327 (0.297-0.358)
	0.069 (0.067-0.071)
	-0.001
	0.999
	0.740
	0.787
	0.736
	0.225
	0.973
	0.350
	5388
	1935
	152
	562

	eICU cohort
	TRS-3-only TabM
	9686
	1002
	0.105
	0.707 (0.687-0.726)
	0.220 (0.196-0.246)
	0.087 (0.080-0.093)
	-0.015
	0.956
	0.724
	0.562
	0.743
	0.201
	0.936
	0.296
	6450
	2234
	439
	563

	eICU cohort
	Core clinical TabM
	9686
	1002
	0.083
	0.717 (0.701-0.734)
	0.236 (0.211-0.261)
	0.088 (0.082-0.093)
	-0.276
	1.011
	0.475
	0.822
	0.435
	0.144
	0.955
	0.245
	3778
	4906
	178
	824

	eICU cohort
	Core clinical + TRS-3 TabM
	9686
	1002
	0.100
	0.760 (0.744-0.775)
	0.303 (0.268-0.337)
	0.084 (0.078-0.089)
	-0.130
	1.101
	0.568
	0.825
	0.538
	0.171
	0.964
	0.283
	4676
	4008
	175
	827

	eICU cohort
	Core clinical + raw components TabM
	9686
	1002
	0.094
	0.769 (0.753-0.786)
	0.301 (0.266-0.333)
	0.085 (0.079-0.090)
	-0.204
	1.129
	0.532
	0.865
	0.493
	0.165
	0.969
	0.277
	4282
	4402
	135
	867


Thresholds were selected within the MIMIC-IV fitting procedure and applied unchanged to all MIMIC-IV out-of-sample probabilities and to the eICU cohort.


Supplementary Table 14. Pairwise comparison of AUROCs among TabM input sets
	Cohort
	Model_1
	Model_2
	AUROC model 1
	AUROC model 2
	Delta AUROC
	DeLong_Z
	DeLong P
	Cluster bootstrap CI low
	Cluster bootstrap CI high
	Cluster bootstrap P

	MIMIC-IV cohort
	Core clinical TabM
	TRS-3-only TabM
	0.788
	0.711
	0.077
	5.796
	<0.001
	
	
	

	MIMIC-IV cohort
	Core clinical + TRS-3 TabM
	TRS-3-only TabM
	0.829
	0.711
	0.118
	12.487
	<0.001
	
	
	

	MIMIC-IV cohort
	Core clinical + TRS-3 TabM
	Core clinical TabM
	0.829
	0.788
	0.041
	7.301
	<0.001
	
	
	

	MIMIC-IV cohort
	Core clinical + raw components TabM
	TRS-3-only TabM
	0.833
	0.711
	0.121
	12.605
	<0.001
	
	
	

	MIMIC-IV cohort
	Core clinical + raw components TabM
	Core clinical TabM
	0.833
	0.788
	0.044
	7.561
	<0.001
	
	
	

	MIMIC-IV cohort
	Core clinical + raw components TabM
	Core clinical + TRS-3 TabM
	0.833
	0.829
	0.004
	1.406
	0.160
	
	
	

	eICU cohort
	Core clinical TabM
	TRS-3-only TabM
	0.717
	0.707
	0.010
	0.907
	0.364
	-0.011
	0.035
	0.388

	eICU cohort
	Core clinical + TRS-3 TabM
	TRS-3-only TabM
	0.760
	0.707
	0.052
	6.929
	<0.001
	0.037
	0.072
	0.002

	eICU cohort
	Core clinical + TRS-3 TabM
	Core clinical TabM
	0.760
	0.717
	0.042
	8.102
	<0.001
	0.032
	0.052
	0.002

	eICU cohort
	Core clinical + raw components TabM
	TRS-3-only TabM
	0.769
	0.707
	0.062
	7.791
	<0.001
	0.046
	0.081
	0.002

	eICU cohort
	Core clinical + raw components TabM
	Core clinical TabM
	0.769
	0.717
	0.052
	9.716
	<0.001
	0.042
	0.062
	0.002

	eICU cohort
	Core clinical + raw components TabM
	Core clinical + TRS-3 TabM
	0.769
	0.760
	0.010
	2.950
	0.003
	0.004
	0.015
	0.002


Paired DeLong tests used predictions from the same patients. Hospital-cluster bootstrap intervals and P values are additionally reported for eICU.
