Table S1. Fully adjusted competing risk analysis using the Fine–Gray model for in-hospital mortality.
	TCBI group
	sHR
	95% CI
	p-Value

	
	MIMIC dataset

	T1
	reference
	reference
	reference

	T2
	0.79
	0.59-1.06
	0.119

	T3
	0.68
	0.50-0.92
	0.013

	
	eICU dataset

	T1
	reference
	reference
	reference

	T2
	1.06
	0.85-1.31
	0.610

	T3
	0.77
	0.61-0.97
	0.028



Table S2. Baseline characteristics of patients in the eICU cohort stratified by TCBI tertiles.
	Variables
	Total
(n = 3537)
	T1
TCBI < 826.88
(n = 1179)
	T2
826.88 ≤ TCBI < 1746.27
(n = 1179)
	T3
TCBI ≥1746.27
(n = 1179)
	p

	Age, mean (SD)
	66.19 (15.09)
	70.93 (14.96)
	67.49 (13.92)
	60.16 (14.34)
	<0.001

	Gender, Male, n(%)
	1945 (55.0)
	625 (53.0)
	652 (55.3)
	668 (56.7)
	0.198

	Sepsis, n(%)
	3166 (89.5)
	1030 (87.4)
	1049 (89.0)
	1087 (92.2)
	<0.001

	Weight, mean (SD)
	86.68 (31.14)
	71.77 (20.19)
	86.73 (24.81)
	101.53 (38.01)
	<0.001

	Heart_rate, mean (SD)
	90.73 (21.65)
	89.24 (21.47)
	89.78 (20.81)
	93.15 (22.45)
	<0.001

	SBP, mean (SD)
	127.53 (30.26)
	122.66 (28.55)
	127.73 (30.77)
	132.19 (30.69)
	<0.001

	DBP, mean (SD)
	71.70 (19.30)
	68.92 (18.00)
	71.74 (20.06)
	74.44 (19.39)
	<0.001

	Respiratory_rate, mean (SD)
	21.15 (6.68)
	20.97 (6.86)
	21.04 (6.32)
	21.43 (6.84)
	0.196

	Spo2, mean (SD)
	96.93 (5.22)
	97.00 (4.66)
	96.90 (5.19)
	96.89 (5.77)
	0.848

	Hypertension, n(%)
	1152 (32.6)
	324 (27.5)
	407 (34.5)
	421 (35.7)
	<0.001

	AKI, n(%)
	1256 (35.5)
	423 (35.9)
	405 (34.4)
	428 (36.3)
	0.582

	Liver_cirrhosis, n(%)
	338 (9.6)
	142 (12.0)
	113 (9.6)
	83 (7.0)
	<0.001

	Stroke, n(%)
	731 (20.7)
	218 (18.5)
	249 (21.1)
	264 (22.4)
	0.058

	CKD, n(%)
	321 (9.1)
	123 (10.4)
	101 (8.6)
	97 (8.2)
	0.133

	AMI, n(%)
	70 (2.0)
	20 (1.7)
	25 (2.1)
	25 (2.1)
	0.695

	COPD, n(%)
	384 (10.9)
	126 (10.7)
	128 (10.9)
	130 (11.0)
	0.966

	Diabetes, n(%)
	1019 (28.8)
	317 (26.9)
	311 (26.4)
	391 (33.2)
	<0.001

	Hematocrit, mean (SD)
	37.19 (6.06)
	35.65 (5.50)
	37.36 (6.00)
	38.58 (6.28)
	<0.001

	Hemoglobin, mean (SD)
	12.25 (2.10)
	11.73 (1.90)
	12.28 (2.07)
	12.75 (2.18)
	<0.001

	Platelet_count, mean (SD)
	270.41 (127.68)
	249.92 (118.66)
	267.54 (127.22)
	293.78 (133.01)
	<0.001

	RDW, mean (SD)
	15.99 (2.74)
	16.38 (2.96)
	15.87 (2.63)
	15.73 (2.58)
	<0.001

	RBC, mean (SD)
	4.12 (0.70)
	3.94 (0.66)
	4.12 (0.70)
	4.29 (0.70)
	<0.001

	WBC, mean (SD)
	15.73 (11.08)
	15.14 (10.69)
	15.32 (8.94)
	16.72 (13.16)
	0.001

	MCV, mean (SD)
	91.94 (7.22)
	92.13 (7.34)
	92.19 (7.29)
	91.50 (7.00)
	0.037

	MCH, mean (SD)
	30.14 (2.66)
	30.19 (2.72)
	30.19 (2.69)
	30.05 (2.56)
	0.331

	MCHC, mean (SD)
	33.55 (1.42)
	33.49 (1.39)
	33.47 (1.39)
	33.67 (1.47)
	0.001

	Albumin, mean (SD)
	3.07 (0.61)
	2.95 (0.61)
	3.07 (0.59)
	3.19 (0.59)
	<0.001

	Anion_gap, mean (SD)
	13.38 (4.93)
	13.10 (5.05)
	13.08 (4.74)
	13.97 (4.95)
	<0.001

	Calcium, mean (SD)
	8.91 (0.70)
	8.78 (0.71)
	8.92 (0.66)
	9.04 (0.69)
	<0.001

	Chloride, mean (SD)
	108.43 (7.72)
	107.97 (7.72)
	108.24 (7.54)
	109.08 (7.86)
	0.001

	Glucose, mean (SD)
	232.40 (99.14)
	221.16 (95.08)
	224.20 (94.03)
	251.84 (105.12)
	<0.001

	Potassium, mean (SD)
	4.65 (0.70)
	4.61 (0.73)
	4.63 (0.66)
	4.70 (0.71)
	0.007

	Sodium, mean (SD)
	142.86 (6.52)
	142.17 (6.64)
	142.83 (6.25)
	143.58 (6.59)
	<0.001

	PCO2, mean (SD)
	46.43 (15.96)
	44.83 (16.01)
	46.20 (14.90)
	48.25 (16.74)
	<0.001

	PH, mean (SD)
	7.43 (0.20)
	7.43 (0.09)
	7.43 (0.23)
	7.44 (0.23)
	0.395

	PO2, mean (SD)
	167.19 (102.34)
	165.91 (102.03)
	162.99 (99.84)
	172.67 (104.94)
	0.062

	INR, mean (SD)
	1.71 (1.18)
	1.82 (1.27)
	1.73 (1.18)
	1.60 (1.08)
	<0.001

	PT, mean (SD)
	19.06 (11.13)
	20.05 (12.02)
	19.13 (10.74)
	18.00 (10.47)
	<0.001

	APTT, mean (SD)
	54.76 (38.14)
	57.10 (40.97)
	56.53 (38.60)
	50.64 (34.26)
	<0.001

	HDL_C, mean (SD)
	38.20 (17.47)
	40.26 (18.94)
	39.20 (17.57)
	35.14 (15.31)
	<0.001

	LDL_C, mean (SD)
	73.10 (39.48)
	53.54 (24.93)
	73.64 (31.43)
	92.12 (48.21)
	<0.001

	Total_cholesterol, mean (SD)
	138.21 (56.04)
	108.19 (33.99)
	134.48 (37.12)
	171.97 (69.55)
	<0.001

	Triglycerides (median (IQR))
	111.00 (76.00, 167.00)
	69.00 (54.00, 87.00)
	108.00 (89.00, 137.00)
	193.00 (149.00, 271.50)
	<0.001

	ALT (median (IQR))
	35.00 (20.00, 77.00)
	35.00 (19.00, 75.00)
	34.00 (21.00, 71.50)
	37.00 (21.00, 88.50)
	0.050

	AST (median (IQR))
	44.00 (25.00, 100.00)
	42.00 (24.00, 93.00)
	43.00 (25.00, 91.50)
	48.00 (25.00, 117.50)
	0.019

	Total_bilirubin (median (IQR))
	0.70 (0.50, 1.20)
	0.80 (0.50, 1.20)
	0.70 (0.50, 1.20)
	0.70 (0.50, 1.10)
	0.105

	Creatinine (median (IQR))
	1.36 (0.93, 2.27)
	1.33 (0.89, 2.23)
	1.35 (0.96, 2.18)
	1.37 (0.99, 2.40)
	0.018

	BUN, mean (SD)
	41.24 (30.01)
	40.19 (27.95)
	41.57 (30.43)
	41.97 (31.55)
	0.320

	SOFA, mean (SD)
	4.87 (3.36)
	4.97 (3.36)
	4.74 (3.32)
	4.91 (3.40)
	0.205

	SAPSII, mean (SD)
	37.15 (14.69)
	38.71 (14.71)
	36.65 (14.07)
	36.08 (15.17)
	<0.001

	GCS, mean (SD)
	12.50 (3.30)
	12.78 (3.16)
	12.75 (3.11)
	11.97 (3.56)
	<0.001

	Ventilation, n(%)
	1449 (41.0)
	429 (36.4)
	456 (38.7)
	564 (47.8)
	<0.001

	Vasopressor, n(%)
	719 (20.3)
	211 (17.9)
	260 (22.1)
	248 (21.0)
	0.033

	In-hospital mortality, n (%)
	530 (15.0)
	182 (15.4)
	184 (15.6)
	164 (13.9)
	0.446

	In-hospital death time, mean (SD)
	11.36 (18.94)
	9.77 (9.59)
	10.91 (15.98)
	13.39 (26.88)
	<0.001



Table S3 Multivariate Cox proportional hazards regression analyses for in-hospital mortality in the eICU cohort. 
	Characteristic
	Model 0
	Model 1
	Model 2
	Model 3

	
	HR (95% CI)
	p-Value
	HR (95% CI)
	p-Value
	HR (95% CI)
	p-Value
	HR (95% CI)
	p-Value

	TCBI (per SD)
	0.46 (0.28, 0.75)
	0.002
	0.42 (0.25, 0.71)
	0.001
	0.49 (0.28, 0.84)
	0.009
	0.46 (0.26, 0.81)
	0.007

	TCBI group

	T1
	reference
	
	reference
	
	reference
	
	reference
	

	T2
	0.94 (0.77, 1.15)
	0.558
	0.93 (0.76, 1.14)
	0.496
	1.00 (0.81, 1.24)
	0.985
	1.03 (0.84, 1.28)
	0.755

	T3
	0.73 (0.59, 0.90)
	0.004
	0.69 (0.56, 0.86)
	0.001
	0.74 (0.59, 0.93)
	0.010
	0.75 (0.60, 0.95)
	0.015



Table S4 Baseline characteristics of patients in the training and testing cohorts of the MIMIC dataset.
	Variables
	Total
(n = 1537)
	Training cohort (n = 1076)
	Testing cohort (n = 461)
	p

	Age, mean (SD)
	71.57 (13.95)
	71.54 (14.05)
	71.65 (13.73)
	0.880

	Gender, Male, n(%)
	877 (57.1)
	621 (57.7)
	256 (55.5)
	0.462

	Weight, mean (SD)
	83.82 (26.73)
	84.12 (26.14)
	83.11 (28.07)
	0.497

	Heart_rate, mean (SD)
	88.70 (20.62)
	89.28 (20.98)
	87.34 (19.69)
	0.092

	SBP, mean (SD)
	126.47 (25.95)
	126.10 (26.01)
	127.34 (25.82)
	0.391

	DBP, mean (SD)
	73.33 (19.53)
	73.89 (19.92)
	72.02 (18.54)
	0.085

	Respiratory_rate, mean (SD)
	20.22 (6.05)
	20.20 (6.12)
	20.27 (5.88)
	0.828

	Spo2, mean (SD)
	96.47 (3.92)
	96.45 (3.98)
	96.51 (3.78)
	0.805

	Sepsis , n(%)
	212 (13.8)
	154 (14.3)
	58 (12.6)
	0.412

	Hypertension , n(%)
	334 (21.7)
	236 (21.9)
	98 (21.3)
	0.821

	AKI , n(%)
	728 (47.4)
	504 (46.8)
	224 (48.6)
	0.566

	Liver_cirrhosis , n(%)
	59 (3.8)
	42 (3.9)
	17 (3.7)
	0.955

	Stroke , n(%)
	213 (13.9)
	156 (14.5)
	57 (12.4)
	0.304

	CKD , n(%)
	479 (31.2)
	322 (29.9)
	157 (34.1)
	0.123

	AMI , n(%)
	419 (27.3)
	292 (27.1)
	127 (27.5)
	0.918

	COPD , n(%)
	283 (18.4)
	203 (18.9)
	80 (17.4)
	0.529

	Diabetes , n(%)
	599 (39.0)
	409 (38.0)
	190 (41.2)
	0.261

	Hematocrit, mean (SD)
	35.19 (7.05)
	35.30 (7.02)
	34.94 (7.11)
	0.362

	Hemoglobin, mean (SD)
	11.44 (2.42)
	11.46 (2.42)
	11.40 (2.43)
	0.670

	Platelet_count, mean (SD)
	221.87 (94.57)
	224.32 (95.56)
	216.14 (92.09)
	0.120

	RDW, mean (SD)
	15.09 (2.33)
	15.13 (2.33)
	15.00 (2.33)
	0.340

	RBC, mean (SD)
	3.88 (0.82)
	3.90 (0.81)
	3.84 (0.82)
	0.201

	WBC, mean (SD)
	12.02 (7.86)
	12.10 (8.39)
	11.85 (6.48)
	0.578

	MCV, mean (SD)
	91.32 (7.54)
	91.15 (7.55)
	91.71 (7.52)
	0.178

	MCH, mean (SD)
	29.66 (2.87)
	29.57 (2.88)
	29.86 (2.81)
	0.064

	MCHC, mean (SD)
	32.48 (1.60)
	32.45 (1.63)
	32.58 (1.52)
	0.147

	Albumin, mean (SD)
	3.29 (0.58)
	3.28 (0.56)
	3.29 (0.61)
	0.729

	Anion_gap, mean (SD)
	15.01 (4.39)
	15.06 (4.59)
	14.88 (3.90)
	0.452

	Calcium, mean (SD)
	8.56 (0.84)
	8.56 (0.85)
	8.56 (0.82)
	0.936

	Chloride, mean (SD)
	102.08 (6.23)
	101.91 (6.33)
	102.49 (5.97)
	0.092

	Glucose, mean (SD)
	160.10 (81.70)
	158.83 (80.38)
	163.08 (84.73)
	0.350

	Potassium, mean (SD)
	4.28 (0.81)
	4.27 (0.80)
	4.31 (0.82)
	0.493

	Sodium, mean (SD)
	138.08 (5.09)
	138.06 (5.18)
	138.13 (4.90)
	0.813

	PCO2, mean (SD)
	41.93 (11.49)
	42.11 (11.62)
	41.53 (11.21)
	0.367

	PH, mean (SD)
	7.38 (0.09)
	7.38 (0.09)
	7.38 (0.09)
	0.829

	PO2, mean (SD)
	107.79 (91.26)
	106.41 (91.40)
	110.99 (90.96)
	0.367

	INR, mean (SD)
	1.46 (0.69)
	1.46 (0.70)
	1.45 (0.65)
	0.867

	PT, mean (SD)
	15.85 (7.12)
	15.88 (7.38)
	15.78 (6.47)
	0.797

	APTT, mean (SD)
	43.78 (31.32)
	44.29 (32.15)
	42.61 (29.27)
	0.336

	HDL_C, mean (SD)
	41.93 (17.14)
	42.21 (17.31)
	41.25 (16.72)
	0.313

	LDL_C, mean (SD)
	75.38 (39.69)
	75.42 (38.08)
	75.29 (43.26)
	0.952

	Total_cholesterol, mean (SD)
	141.43 (48.71)
	141.87 (46.59)
	140.40 (53.38)
	0.590

	Triglycerides (median (IQR))
	104.00 (77.00, 147.00)
	104.00 (77.00, 146.25)
	103.00 (75.00, 147.00)
	0.858

	ALT (median (IQR))
	27.00 (15.00, 54.00)
	27.00 (16.00, 55.00)
	27.00 (15.00, 51.00)
	0.752

	AST (median (IQR))
	39.00 (23.00, 89.00)
	37.50 (23.00, 85.00)
	40.00 (24.00, 97.00)
	0.599

	Total_bilirubin (median (IQR))
	0.60 (0.40, 1.00)
	0.60 (0.40, 1.00)
	0.60 (0.40, 1.00)
	0.466

	Creatinine (median (IQR))
	1.20 (0.90, 1.70)
	1.10 (0.90, 1.70)
	1.20 (0.90, 1.80)
	0.090

	BUN, mean (SD)
	30.21 (22.46)
	29.86 (22.87)
	31.03 (21.47)
	0.348

	SOFA, mean (SD)
	4.61 (3.20)
	4.58 (3.20)
	4.68 (3.21)
	0.579

	SAPSII, mean (SD)
	37.41 (12.69)
	37.18 (12.40)
	37.95 (13.34)
	0.278

	GCS, mean (SD)
	13.54 (2.58)
	13.57 (2.58)
	13.48 (2.59)
	0.536

	Ventilation , n(%)
	1270 (82.6)
	883 (82.1)
	387 (83.9)
	0.412

	Vasopressor , n(%)
	736 (47.9)
	502 (46.7)
	234 (50.8)
	0.155

	In-hospital mortality, n (%)
	295 (19.2)
	201 (18.7)
	94 (20.4)
	0.478

	In-hospital death time, mean (SD)
	5.97 (6.99)
	5.92 (7.09)
	6.09 (6.76)
	0.663
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Fig. S1 Flow diagram of patient selection in the eICU databases.
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Fig. S2 Variance inflation factor (VIF) of covariates in the MIMIC (A) and eICU (B) cohorts.
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Fig. S3 Calibration curves of the model in different cohorts. (A) Training cohort, (B) internal validation cohort, and (C) external validation cohort. The curves demonstrate the agreement between predicted probabilities and observed outcomes.
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