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Figure S1. Receiver operator characteristics curves for mortality prediction for patients over 50. A. The c-statistic for in-hospital mortality using Elastic net LR in patients older than 50 had an AUC of 0.73, 95% CI: 0.61 to 0.84 in the internal validation cohort. B. In the external validation cohort the model had an AUC of 0.82 (95% CI: 0.7 to ,0.87)
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Figure S2. Variable importance plots. (B) 28-day shock (C) and 28-day dialysis (D) prediction models by SHAP
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	Variable name
	Coefficient

	Intercept
	-2.02165

	Age
	0.019197

	Sex
	0.013532

	Minimum Serum Creatinine
	0.016108

	Maximum White Blood Cell Count
	0.01365

	Minimum Glucose
	0.000193

	Minimum Platelets
	-0.00259

	Maximum Serum Sodium
	0.010451

	Maximum Hematocrit
	-0.00328

	Minimum Hematocrit
	-0.00665

	Minimum Blood Nitrogen Urea
	0.004135
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	Variable name
	Coefficient

	Intercept
	2.249323

	Age
	0.005735

	Minimum oxygen saturation
	-0.02782
















[bookmark: _Hlk83816754]Table S3. Elastic net LR model for shock prediction
	Variable name
	Coefficient

	Intercept
	-0.00931

	Minimum Mean Arterial Pressure
	-0.00121

	Minimum Glasgow Coma Scale Motor
	-0.00588

	ICU
	0.254973
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	Variable name
	Coefficient

	Intercept
	-0.05697268 

	Minimum Serum Creatinine
	0.02231206
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The full list of variables for mortality prediction using the overlapping features: 
Age, Maximum Blood Nitrogen Urea, Maximum Glucose, Maximum Hematocrit, Maximum Platelets, Maximum Serum Chloride, Maximum Serum Creatinine, Maximum Serum Potassium, Maximum Serum Sodium, Maximum White Blood Cell Count, Minimum Blood Nitrogen Urea, Minimum Glucose, Minimum Hematocrit, Minimum Platelets, Minimum Serum Chloride, Minimum Serum Creatinine, Minimum Serum Potassium, Minimum Serum Sodium, Minimum White Blood Cell Count, Sex. 
The full list of variables for ICU transfer prediction:
Age, Dialysis, Ethnicity, Height, Maximum Anion Gap, Maximum Blood Nitrogen Urea, Maximum Glasgow Coma Scale Motor, Maximum Glasgow Coma Scale Total, Maximum Glasgow Coma Scale Verbal, Maximum Glasgow Coma Scale Visual, Maximum Glucose, Maximum Hematocrit, Maximum Mean Arterial Pressure, Maximum Platelets, Maximum Pulse, Maximum Respiratory Rate, Maximum Serum Bicarb, Maximum Serum Chloride, Maximum Serum Creatinine, Maximum Serum Potassium, Maximum Serum Sodium, Maximum Systolic Blood Pressure, Maximum Temperature, Maximum White Blood Cell Count, Minimum Anion Gap, Minimum Blood Nitrogen Urea, Minimum Glasgow Coma Scale Motor, Minimum Glasgow Coma Scale Total, Minimum Glasgow Coma Scale Verbal, Minimum Glasgow Coma Scale Visual, Minimum Glucose, Minimum Hematocrit, Minimum Mean Arterial Pressure, Minimum oxygen saturation, Minimum Platelets, Minimum Pulse, Minimum Respiratory Rate, Minimum Serum Bicarb, Minimum Serum Chloride, Minimum Serum Creatinine, Minimum Serum Potassium, Minimum Serum Sodium, Minimum Systolic Blood Pressure, Minimum Temperature, Minimum White Blood Cell Count, Race, Sex. 
The full list of variables for shock prediction:
Age, Blood Product - FFP Day 1, CAM ICU, Daily Net Fluid Balance Day 1, Dialysis, Ethnicity, Height, ICU, Intubatated, Maximum Anion Gap, Maximum Blood Nitrogen Urea, Maximum Glasgow Coma Scale Motor, Maximum Glasgow Coma Scale Total, Maximum Glasgow Coma Scale Verbal, Maximum Glasgow Coma Scale Visual, Maximum Glucose, Maximum Hematocrit, Maximum Mean Arterial Pressure, Maximum Platelets, Maximum Pulse, Maximum Respiratory Rate, Maximum Serum Bicarb, Maximum Serum Chloride, Maximum Serum Creatinine, Maximum Serum Potassium, Maximum Serum Sodium, Maximum Temperature, Maximum White Blood Cell Count, Minimum Anion Gap, Minimum Blood Nitrogen Urea, Minimum Glasgow Coma Scale Motor, Minimum Glasgow Coma Scale Total, Minimum Glasgow Coma Scale Verbal, Minimum Glasgow Coma Scale Visual, Minimum Glucose, Minimum Hematocrit, Minimum Mean Arterial Pressure, Minimum oxygen saturation, Minimum Platelets, Minimum Pulse, Minimum Respiratory Rate, Minimum Serum Bicarb, Minimum Serum Chloride, Minimum Serum Creatinine, Minimum Serum Potassium, Minimum Serum Sodium, Minimum Temperature, Minimum White Blood Cell Count, Race, Sex.
The full list of variables for dialysis prediction:
Age, Blood Product - FFP Day 0, Blood Product - FFP Day 1, CAM ICU, Daily Ins Day 1, Daily Net Fluid Balance Day 1, Ethnicity, Height, ICU, Intubatated, Maximum Anion Gap, Maximum Blood Nitrogen Urea, Maximum Glasgow Coma Scale Motor, Maximum Glasgow Coma Scale Total, Maximum Glasgow Coma Scale Verbal, Maximum Glasgow Coma Scale Visual, Maximum Glucose, Maximum Hematocrit, Maximum Mean Arterial Pressure, Maximum Platelets, Maximum Pulse, Maximum Respiratory Rate, Maximum Serum Bicarb, Maximum Serum Chloride, Maximum Serum Creatinine, Maximum Serum Potassium, Maximum Serum Sodium, Maximum Systolic Blood Pressure, Maximum Temperature, Maximum White Blood Cell Count, Minimum Anion Gap, Minimum Blood Nitrogen Urea, Minimum Glasgow Coma Scale Motor, Minimum Glasgow Coma Scale Total, Minimum Glasgow Coma Scale Verbal, Minimum Glasgow Coma Scale Visual, Minimum Glucose, Minimum Hematocrit, Minimum Mean Arterial Pressure, Minimum oxygen saturation, Minimum Platelets, Minimum Pulse, Minimum Respiratory Rate, Minimum Serum Bicarb, Minimum Serum Chloride, Minimum Serum Creatinine, Minimum Serum Potassium, Minimum Serum Sodium, Minimum Systolic Blood Pressure, Minimum Temperature, Minimum White Blood Cell Count, Race, Sex, Shock. 
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