Supplementary Table S1: Variable Dictionary
	Variable name
	Definition
	Variable type
	Unit
	Collection time

	Sex
	Biological sex (male or female)
	Categorical
	—
	Before surgery

	Age
	Age of the patient
	Continuous
	years
	Before surgery

	BMI
	Body mass index calculated as weight/height²
	Continuous
	kg/m²
	Before surgery

	Marital status
	Marital status (Yes = living with a partner (married or cohabiting); No = not living with a partner (single, divorced, or widowed))
	Categorical
	—
	Before surgery

	Race
	Race category (White, Black, Asian, Other)
	Categorical
	—
	Before surgery

	Admission type
	Type of admission (elective or emergency)
	Categorical
	—
	Before surgery

	Smoking status
	History of smoking documented in the medical record
	Binary
	—
	Before admission

	Surgery type
	Type of cardiac surgery performed (coronary artery bypass grafting, valve surgery, great vessel surgery, congenital heart disease surgery, combined surgery, or other cardiac surgery)
	Categorical
	—
	During surgery

	Hypertension
	Yes = physician-diagnosed hypertension documented in the medical record; No = no such diagnosis
	Binary
	—
	Before surgery

	Liver disease
	Yes = physician-diagnosed liver disease documented in the medical record; No = no such diagnosis
	Binary
	—
	Before surgery

	Diabetes
	Yes = physician-diagnosed diabetes documented in the medical record; No = no such diagnosis
	Binary
	—
	Before surgery

	Myocardial infarction
	Yes = physician-diagnosed myocardial infarction documented in the medical record; No = no such diagnosis
	Binary
	—
	Before surgery

	Congestive heart failure
	Yes = physician-diagnosed congestive heart failure documented in the medical record; No = no such diagnosis
	Binary
	—
	Before surgery

	Peripheral vascular disease
	Yes = physician-diagnosed peripheral vascular disease documented in the medical record; No = no such diagnosis
	Binary
	—
	Before surgery

	Cerebrovascular disease
	Yes = physician-diagnosed cerebrovascular disease documented in the medical record; No = no such diagnosis
	Binary
	—
	Before surgery

	Chronic pulmonary disease
	Yes = physician-diagnosed chronic pulmonary disease documented in the medical record; No = no such diagnosis
	Binary
	—
	Before surgery

	Rheumatic disease
	Yes = physician-diagnosed rheumatic disease documented in the medical record; No = no such diagnosis
	Binary
	—
	Before surgery

	Peptic ulcer disease
	Yes = physician-diagnosed peptic ulcer disease documented in the medical record; No = no such diagnosis
	Binary
	—
	Before surgery

	Renal disease
	Yes = physician-diagnosed renal disease documented in the medical record; No = no such diagnosis
	Binary
	—
	Before surgery

	Malignant cancer
	Yes = physician-diagnosed malignant cancer documented in the medical record; No = no such diagnosis
	Binary
	—
	Before surgery

	Charlson comorbidity index
	Charlson comorbidity index score1
	Continuous
	score
	Before surgery

	SOFA score
	Sequential Organ Failure Assessment score2
	Continuous
	score
	First day in ICU after surgery

	APS III
	Acute Physiology Score III3
	Continuous
	score
	First day in ICU after surgery

	Temperature max
	Maximum body temperature within 48 hours after surgery
	Continuous
	°C
	Within 48 hours after surgery

	Heart rate max
	Maximum heart rate within 48 hours after surgery
	Continuous
	beats/min
	Within 48 hours after surgery

	Heart rate min
	Minimum heart rate within 48 hours after surgery
	Continuous
	beats/min
	Within 48 hours after surgery

	Resp rate max
	Maximum respiratory rate within 48 hours after surgery
	Continuous
	breaths/min
	Within 48 hours after surgery

	Resp rate min
	Minimum respiratory rate within 48 hours after surgery
	Continuous
	breaths/min
	Within 48 hours after surgery

	SBP max
	Maximum systolic blood pressure within 48 hours after surgery
	Continuous
	mmHg
	Within 48 hours after surgery

	SBP min
	Minimum systolic blood pressure within 48 hours after surgery
	Continuous
	mmHg
	Within 48 hours after surgery

	DBP max
	Maximum diastolic blood pressure within 48 hours after surgery
	Continuous
	mmHg
	Within 48 hours after surgery

	DBP min
	Minimum diastolic blood pressure within 48 hours after surgery
	Continuous
	mmHg
	Within 48 hours after surgery

	MBP max
	Maximum mean blood pressure within 48 hours after surgery
	Continuous
	mmHg
	Within 48 hours after surgery

	MB min
	Minimum mean blood pressure within 48 hours after surgery
	Continuous
	mmHg
	Within 48 hours after surgery

	SpO₂ max
	Maximum oxygen saturation within 48 hours after surgery
	Continuous
	%
	Within 48 hours after surgery

	SpO₂ min
	Minimum oxygen saturation within 48 hours after surgery
	Continuous
	%
	Within 48 hours after surgery

	Neutrophils abs max
	Maximum absolute neutrophil count within 48 hours after surgery
	Continuous
	10⁹/L
	Within 48 hours after surgery

	Lymphocytes abs max
	Maximum absolute lymphocyte count within 48 hours after surgery
	Continuous
	10⁹/L
	Within 48 hours after surgery

	RBC max
	Maximum red blood cell count within 48 hours after surgery
	Continuous
	10⁹/L
	Within 48 hours after surgery

	RBC min
	Minimum red blood cell count within 48 hours after surgery
	Continuous
	10⁹/L
	Within 48 hours after surgery

	Hemoglobin min
	Minimum hemoglobin within 48 hours after surgery
	Continuous
	g/dL
	Within 48 hours after surgery

	Creatinine max
	Maximum serum creatinine within 48 hours after surgery
	Continuous
	mg/dL
	Within 48 hours after surgery

	Creatinine min
	Minimum serum creatinine within 48 hours after surgery
	Continuous
	mg/dL
	Within 48 hours after surgery

	ALT max
	Maximum alanine aminotransferase within 48 hours after surgery
	Continuous
	U/L
	Within 48 hours after surgery

	ALT min
	Minimum alanine aminotransferase within 48 hours after surgery
	Continuous
	U/L
	Within 48 hours after surgery

	AST max
	Maximum aspartate aminotransferase within 48 hours after surgery
	Continuous
	U/L
	Within 48 hours after surgery

	AST min
	Minimum aspartate aminotransferase within 48 hours after surgery
	Continuous
	U/L
	Within 48 hours after surgery

	Bilirubin total max
	Maximum total bilirubin within 48 hours after surgery
	Continuous
	mg/dL
	Within 48 hours after surgery

	Bilirubin total min
	Minimum total bilirubin within 48 hours after surgery
	Continuous
	mg/dL
	Within 48 hours after surgery

	Glucose max
	Maximum blood glucose within 48 hours after surgery
	Continuous
	mg/dL
	Within 48 hours after surgery

	Potassium max
	Maximum serum potassium within 48 hours after surgery
	Continuous
	mmol/L
	Within 48 hours after surgery

	Potassium min
	Minimum serum potassium within 48 hours after surgery
	Continuous
	mmol/L
	Within 48 hours after surgery

	Albumin min
	Minimum serum albumin within 48 hours after surgery
	Continuous
	g/dL
	Within 48 hours after surgery

	Calcium total min
	Minimum total calcium within 48 hours after surgery
	Continuous
	mmol/L
	Within 48 hours after surgery

	Lactate peak
	Peak lactate level within 48 hours after surgery
	Continuous
	mmol/L
	Within 48 hours after surgery

	Lactate TWA48
	Weight each lactate measurement by the length of time it represents, where the time refers to the effective duration that the lactate value covers between adjacent measurements. Then sum the products of each lactate value and its corresponding time weight, and divide by the total time of 48 hours to obtain the time-weighted average lactate concentration within 48 hours after surgery
	Continuous
	mmol/L
	Within 48 hours after surgery

	Lactate clearance
	Lactate clearance calculated as (first − last) / first ×100%
	Continuous
	%
	Within 48 hours after surgery

	Lactate difference
	Difference between first and last lactate values within 48 hours after surgery
	Continuous
	mmol/L
	Within 48 hours after surgery

	AKI
	Acute kidney injury4
	Binary
	—
	During hospitalization

	ICU length of stay
	Length of ICU stay
	Continuous
	days
	During hospitalization

	Hospital length of stay
	Total hospital length of stay
	Continuous
	days
	During hospitalization

	30-day mortality
	Death within 30 days after surgery
	Binary
	—
	Within 30 days after surgery

	Postoperative infection
	Occurrence of any of the following within 30 days after surgery: sepsis, pneumonia, CRBSI or SSI
	Binary
	—
	Within 30 days after surgery

	Sepsis
	Sepsis defined according to Sepsis-3 criteria
 ADDIN EN.CITE 
5

	Binary
	—
	Within 30 days after surgery

	Pneumonia
	Pneumonia defined by clinical and microbiological criteria
 ADDIN EN.CITE 
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	Binary
	—
	Within 30 days after surgery

	CRBSI
	Catheter-related bloodstream infection
 ADDIN EN.CITE 
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	Binary
	—
	Within 30 days after surgery

	SSI
	Surgical site infection8
	Binary
	—
	Within 30 days after surgery
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