Supplementary Table S1. Baseline Characteristics (MIMIC-IV)
	Variable
	Q1 (Lowest)
	Q2
	Q3
	Q4 (Highest)
	P-value
	SMD (Q4 vs Q1)

	Age (years)
	70.1 ± 12.1
	69.6 ± 13.5
	71.2 ± 12.2
	66.0 ± 12.4
	0.214
	0.337

	Gender (Male)
	36 (76.6%)
	31 (66.0%)
	25 (54.3%)
	29 (61.7%)
	0.152
	0.327

	SOFA Score
	3.0 [1.0, 5.0]
	4.0 [2.0, 7.0]
	5.0 [2.0, 7.8]
	8.0 [3.0, 11.0]
	<0.001
	1.091

	Mean Arterial Pressure (mmHg)
	85.0 ± 17.1
	84.0 ± 17.9
	81.6 ± 17.3
	82.8 ± 17.9
	0.829
	0.125

	Heart Rate (bpm)
	81.6 ± 15.0
	84.5 ± 19.0
	87.0 ± 16.8
	93.0 ± 14.8
	0.008
	0.767

	Lactate (mmol/L)
	1.0 [0.9, 1.4]
	1.2 [1.1, 1.8]
	1.8 [1.1, 2.4]
	3.2 [1.8, 6.3]
	<0.001
	1.281

	Creatinine (mg/dL)
	1.0 [0.8, 1.1]
	1.1 [0.8, 1.6]
	1.2 [0.9, 1.4]
	1.8 [1.2, 2.8]
	<0.001
	1.181

	White Blood Cells (×10^9/L)
	11.0 [8.5, 13.3]
	11.2 [8.1, 12.7]
	11.8 [9.5, 15.5]
	15.5 [11.4, 20.8]
	<0.001
	0.715

	Hemoglobin (g/dL)
	12.5 ± 1.8
	11.4 ± 1.7
	11.8 ± 2.3
	11.6 ± 2.3
	0.062
	0.453

	Platelets (×10^9/L)
	231.0 [198.5, 266.5]
	248.5 [209.0, 324.5]
	206.0 [159.2, 281.2]
	262.0 [175.0, 310.0]
	0.224
	0.100

	Glucose (mg/dL)
	120.0 [104.0, 143.0]
	129.0 [111.0, 160.0]
	145.5 [124.5, 188.0]
	182.0 [137.0, 303.0]
	<0.001
	1.061

	Albumin (g/dL)
	3.7 ± 0.4
	3.4 ± 0.6
	3.5 ± 0.6
	3.3 ± 0.7
	0.009
	0.709

	TyG-ACAG Index
	121.4 [106.0, 127.6]
	143.8 [137.3, 148.1]
	168.1 [161.0, 176.5]
	219.2 [200.4, 263.0]
	<0.001
	2.967

	Hypertension
	24 (51.1%)
	21 (44.7%)
	25 (54.3%)
	20 (42.6%)
	0.641
	0.171

	Diabetes Mellitus
	6 (12.8%)
	13 (27.7%)
	22 (47.8%)
	25 (53.2%)
	<0.001
	0.952

	Congestive Heart Failure
	21 (44.7%)
	30 (63.8%)
	27 (58.7%)
	33 (70.2%)
	0.075
	0.535

	Chronic Kidney Disease
	4 (8.5%)
	12 (25.5%)
	13 (28.3%)
	16 (34.0%)
	0.026
	0.657

	28-Day Mortality
	2 (4.3%)
	5 (10.6%)
	10 (21.7%)
	14 (29.8%)
	0.004
	0.722



Supplementary Table S2. Baseline Characteristics (Tongji Cohort)
	Variable
	Q1 (Lowest)
	Q2
	Q3
	Q4 (Highest)
	P-value
	SMD (Q4 vs Q1)

	Age (years)
	65.5 ± 12.5
	65.7 ± 13.4
	64.0 ± 11.9
	65.9 ± 12.7
	0.560
	0.036

	Gender (Male)
	100 (72.5%)
	111 (80.4%)
	112 (81.8%)
	118 (85.5%)
	0.050
	0.324

	BMI (kg/m^2)
	23.0 ± 2.7
	23.1 ± 3.1
	23.5 ± 3.0
	23.7 ± 3.0
	0.125
	0.261

	Min MAP (mmHg)
	-
	-
	-
	-
	-
	nan

	GCS Score
	15.0 [14.0, 15.0]
	15.0 [15.0, 15.0]
	15.0 [14.0, 15.0]
	15.0 [14.0, 15.0]
	0.021
	0.021

	Lactate (mmol/L)
	1.0 [0.5, 1.8]
	1.1 [0.7, 1.8]
	1.6 [0.9, 2.4]
	2.3 [1.7, 3.6]
	<0.001
	1.190

	Creatinine (µmol/L)
	71.5 [48.2, 113.4]
	87.5 [67.2, 120.5]
	110.0 [76.1, 165.6]
	150.4 [101.5, 199.6]
	<0.001
	1.138

	Platelets (×10^9/L)
	199.0 [146.0, 245.5]
	207.5 [141.2, 254.2]
	197.0 [141.0, 244.0]
	190.0 [135.2, 252.0]
	0.713
	0.008

	Total Bilirubin (µmol/L)
	13.0 [7.2, 22.5]
	12.5 [6.9, 18.3]
	13.2 [7.1, 22.8]
	15.8 [7.9, 30.9]
	0.063
	0.303

	Glucose (mmol/L)
	5.5 [4.5, 7.3]
	6.2 [5.3, 7.9]
	7.1 [5.6, 9.2]
	9.2 [7.0, 11.3]
	<0.001
	1.225

	Triglycerides (mmol/L)
	0.8 [0.6, 1.3]
	1.0 [0.7, 1.6]
	1.4 [0.9, 2.0]
	1.8 [1.4, 2.3]
	<0.001
	1.138

	Albumin (g/L)
	37.4 ± 4.9
	38.0 ± 5.0
	36.1 ± 5.6
	34.0 ± 6.1
	<0.001
	0.614

	TyG-ACAG Index
	84.2 [66.8, 98.6]
	121.7 [115.8, 129.1]
	155.4 [147.8, 164.2]
	198.9 [183.5, 234.0]
	<0.001
	4.205

	History of Diabetes
	13 (9.4%)
	21 (15.2%)
	27 (19.7%)
	23 (16.7%)
	0.114
	0.216

	Vasopressor Use
	11 (8.0%)
	4 (2.9%)
	11 (8.0%)
	8 (5.8%)
	0.243
	0.086

	In-hospital Mortality
	15 (10.9%)
	15 (10.9%)
	29 (21.2%)
	63 (45.7%)
	<0.001
	0.837




Supplementary Table S3. Comparison of Baseline Characteristics and Outcome Across Three Cohorts
	Variable
	eICU (Derivation)
	MIMIC-IV (Validation 1)
	Tongji (Validation 2)
	P-value

	Sample Size (N)
	2,277
	187
	551
	-

	Age (years)
	64.5 ± 13.3
	69.2 ± 12.6
	65.3 ± 12.6
	<0.001

	SOFA Score
	4.2 ± 3.2
	5.4 ± 4.2
	7.3 ± 2.4
	<0.001

	TyG-ACAG Index
	126.1 ± 44.9
	166.9 ± 55.0
	142.6 ± 53.9
	<0.001

	Mortality (%)
	149 (6.5%)
	29 (15.5%)
	122 (22.1%)
	<0.001

	Mechanical Vent. (%)
	N/A*
	77 (41.2%)
	N/A*
	-

	CRRT (%)
	N/A*
	11 (5.9%)
	N/A*
	-


*N/A: Not Available in the current dataset extract.

Supplementary Table S4. Diagnostics of stabilized IPTW weights and effective sample size (ESS)
	Metric
	Value

	N
	2277

	Mean weight
	0.984917

	SD weight
	0.317876

	Min
	0.445842

	P1
	0.445863

	P5
	0.572477

	Median (P50)
	0.897491

	P95
	1.579642

	P99
	2.396251

	Max
	2.396268

	Truncation lower tail
	1.01%

	Truncation upper tail
	1.01%

	ESS overall
	2062.3

	ESS exposed
	838

	ESS unexposed
	1225.6




