Supplementary Table 1. Missing value rates of the 29 LASSO-selected features prior to imputation.

	Category
	Feature
	MIMIC-IV Training
(n = 1962)
	MIMIC-IV Validation
(n = 842)
	eICU External
(n = 3470)

	Clinical
	GCS Total
	0.2%
	0.1%
	8.8%

	Laboratory
	BUN
	5%
	5.1%
	8.5%

	Laboratory
	Glucose
	5.1%
	5.1%
	8.8%

	Laboratory
	INR
	14.6%
	13.4%
	50.8%

	Laboratory
	Platelet
	5.4%
	5.7%
	11.8%

	Laboratory
	Potassium
	4.9%
	5%
	8.1%

	Laboratory
	WBC
	5.4%
	5.6%
	11.2%

	Vital Signs (24h)
	MAP Min (24h)
	0.5%
	0.4%
	1.6%

	Vital Signs (24h)
	MAP Slope (24h)
	0.7%
	0.7%
	1.6%

	Vital Signs (24h)
	RR Min (24h)
	0.5%
	0.2%
	5.4%

	Vital Signs (24h)
	Temp SD (24h)
	0.6%
	0.7%
	88.2%

	Vital Signs (Time-window)
	DBP CV (W4)
	30%
	30.5%
	2.5%

	Vital Signs (Time-window)
	DBP Mean (W1)
	8.9%
	8.4%
	3.7%

	Vital Signs (Time-window)
	DBP Mean (W4)
	27.4%
	27.3%
	2.1%

	Vital Signs (Time-window)
	HR Max (W2)
	0.2%
	0.6%
	2.4%

	Vital Signs (Time-window)
	HR Max (W3)
	0.3%
	1%
	2%

	Vital Signs (Time-window)
	HR Mean (W2)
	0.2%
	0.6%
	2.4%

	Vital Signs (Time-window)
	HR Mean (W4)
	0.7%
	0.7%
	2%

	Vital Signs (Time-window)
	MAP Mean (W1)
	1.2%
	0.8%
	3.7%

	Vital Signs (Time-window)
	MAP Mean (W2)
	2%
	2%
	2.6%

	Vital Signs (Time-window)
	MAP Slope (W3)
	3.1%
	4.2%
	2.7%

	Vital Signs (Time-window)
	RR Mean (W3)
	1%
	1.5%
	7.2%

	Vital Signs (Time-window)
	RR Min (W3)
	1%
	1.5%
	7.2%

	Vital Signs (Time-window)
	RR Min (W4)
	1.1%
	1.4%
	7.2%

	Vital Signs (Time-window)
	SBP Max (W2)
	22.7%
	21.1%
	2.6%

	Vital Signs (Time-window)
	SBP Mean (W1)
	8.9%
	8.4%
	3.7%

	Vital Signs (Time-window)
	SBP Range (W1)
	8.9%
	8.4%
	3.7%

	Vital Signs (Time-window)
	SBP SD (W4)
	30%
	30.5%
	2.5%

	Vital Signs (Time-window)
	Temp Range (W4)
	4.2%
	4.3%
	89.6%
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Two temperature-related features (Temp SD 24h, Temp Range W4) had missingness >88% in the eICU cohort, reflecting differences in temperature recording practice between databases. Missing values were imputed using MICE (predictive mean matching, m = 1) fitted on the training set.
Abbreviations: GCS, Glasgow Coma Scale; BUN, blood urea nitrogen; INR, international normalized ratio; WBC, white blood cell count; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; RR, respiratory rate; Temp, body temperature; SD, standard deviation; CV, coefficient of variation; W1–W4, 6-hour time windows (0–6 h, 6–12 h, 12–18 h, 18–24 h); MICE, multiple imputation by chained equations.

