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Supplementary Table S1. Top Boruta-selected features across outcomes after excluding length-of-stay and other post-index variables. This table was moved to the Supplementary Material to avoid redundancy with Figures 1–3.
	Rank
	MRSA (Boruta)
	VRE (Boruta)
	CRPA (Boruta)

	1
	white_blood_cell_count
	white_blood_cell_count
	pco2

	2
	age
	platelet
	fibrinogen

	3
	platelet.1
	fibrinogen
	white_blood_cell_count

	4
	glucose
	pco2
	lymphocytes

	5
	hemoglobin
	amyloid_a
	ldl

	6
	po2
	lymphocytes
	platelet

	7
	avg_gcs
	tsh
	alveolar_arterial_oxygen_gradient

	8
	avg_sofa
	inr
	glycated_hemoglobin

	9
	eosinophils
	total_bilirubin
	potassium

	10
	basophils
	potassium
	cholesterol

	11
	oass_score
	glucose
	phosphate

	12
	platelet
	magnesium
	ph

	13
	glycated_hemoglobin
	albumin
	basophils

	14
	aps_iii_score
	hemoglobin
	alt

	15
	ldl
	sodium
	age

	16
	shadowMax
	creatinine
	sodium

	17
	pco2
	temperature
	glucose

	18
	inr
	lactate
	hemoglobin

	19
	length_of_stay
	phosphate
	bicarbonate

	20
	sodium
	basophils
	po2



Supplementary Table S2. Univariable odds ratios for candidate predictors by resistant pathogen outcome; length-of-stay predictors were excluded from final model development.
	Variable
	CRPA OR (95% CI)
	CRPA P
	MRSA OR (95% CI)
	MRSA P
	VRE OR (95% CI)
	VRE P

	age
	0.79 (0.71–0.87)
	<0.001
	1.19 (1.12–1.27)
	<0.001
	—
	—

	avg sofa
	—
	—
	1.01 (0.95–1.08)
	0.670
	—
	—

	white blood cell count
	1.02 (0.97–1.06)
	0.467
	1.00 (0.94–1.06)
	0.969
	1.02 (0.99–1.06)
	0.168

	lymphocytes
	1.41 (1.32–1.51)
	<0.001
	—
	—
	1.44 (1.36–1.52)
	<0.001

	eosinophils
	—
	—
	1.04 (0.97–1.11)
	0.269
	—
	—

	basophils
	1.20 (1.02–1.41)
	0.024
	—
	—
	—
	—

	platelet
	1.79 (1.65–1.93)
	<0.001
	—
	—
	1.96 (1.83–2.09)
	<0.001

	platelet
	—
	—
	1.08 (1.02–1.14)
	0.013
	—
	—

	glucose
	—
	—
	1.07 (1.01–1.14)
	0.016
	—
	—

	glycated hemoglobin
	1.25 (1.19–1.31)
	<0.001
	—
	—
	—
	—

	ldl
	1.25 (1.19–1.31)
	<0.001
	—
	—
	—
	—

	cholesterol
	1.60 (1.48–1.72)
	<0.001
	—
	—
	—
	—

	alt
	1.55 (1.43–1.67)
	<0.001
	—
	—
	—
	—

	hemoglobin
	—
	—
	1.01 (0.95–1.08)
	0.705
	—
	—

	po2
	1.12 (1.01–1.25)
	0.026
	0.99 (0.93–1.05)
	0.669
	—
	—

	pco2
	2.10 (1.91–2.31)
	<0.001
	—
	—
	1.51 (1.39–1.64)
	<0.001

	ph
	1.44 (1.23–1.67)
	<0.001
	—
	—
	—
	—

	alveolar arterial oxygen gradient
	2.26 (1.98–2.58)
	<0.001
	—
	—
	—
	—

	fibrinogen
	1.58 (1.47–1.70)
	<0.001
	—
	—
	1.53 (1.44–1.64)
	<0.001

	phosphate
	1.47 (1.36–1.59)
	<0.001
	—
	—
	—
	—

	potassium
	1.55 (1.43–1.67)
	<0.001
	—
	—
	—
	—



Supplementary Table S3. Classification performance metrics in the validation set (specificity, sensitivity, AUC with 95% CI, and PPV).
	Classifier
	CRPA Spec.
	CRPA Sens.
	CRPA AUC (95% CI)
	CRPA PPV
	MRSA Spec.
	MRSA Sens.
	MRSA AUC (95% CI)
	MRSA PPV
	VRE Spec.
	VRE Sens.
	VRE AUC (95% CI)
	VRE PPV

	LASSO
	0.71
	0.71
	0.80 (0.75–0.84)
	0.64
	0.75
	0.75
	0.83 (0.77–0.87)
	0.7
	0.76
	0.71
	0.82 (0.77–0.86)
	0.68

	AdaBoost
	0.74
	0.66
	0.77 (0.71–0.82)
	0.65
	0.71
	0.73
	0.80 (0.76–0.85)
	0.66
	0.77
	0.76
	0.85 (0.82–0.89)
	0.71

	LightGBM
	0.78
	0.71
	0.82 (0.77–0.86)
	0.71
	0.71
	0.8
	0.82 (0.77–0.87)
	0.68
	0.76
	0.74
	0.82 (0.77–0.86)
	0.69

	XGBoost
	0.74
	0.71
	0.81 (0.77–0.85)
	0.66
	0.75
	0.77
	0.82 (0.77–0.87)
	0.7
	0.76
	0.71
	0.80 (0.76–0.84)
	0.68

	CatBoost
	0.75
	0.74
	0.75 (0.70–0.80)
	0.68
	0.7
	0.75
	0.81 (0.77–0.87)
	0.66
	0.84
	0.74
	0.85 (0.81–0.89)
	0.77



Supplementary Table S4. AUROC by classifier and outcome in the validation set.
	Outcome
	LASSO
	AdaBoost
	LightGBM
	XGBoost
	CatBoost

	CRPA infection
	0.80
	0.77
	0.82
	0.81
	0.75

	MRSA infection
	0.83
	0.80
	0.82
	0.82
	0.81

	VRE infection
	0.82
	0.85
	0.82
	0.80
	0.85



Supplementary Table S5. Cross-validated LASSO tuning parameters (lambda.min and lambda.1se) by outcome.
	Outcome
	lambda.min
	lambda.1se

	CRPA infection
	0.0003052318
	0.001962053

	MRSA infection
	0.0009354695
	0.00957482

	VRE infection
	5.68689e-06
	0.001657759



Supplementary Table S6. Decision curve analysis summary by outcome [25].
	Outcome
	Threshold probability range
	Dominant model (visual estimate)
	Notes

	CRPA infection
	0–50%
	LightGBM (~20–50%)
	Positive net benefit across 0–50%; AdaBoost slightly higher at very low thresholds. Length-of-stay variables were excluded from the final models.

	MRSA infection
	0–50%
	LASSO (~10–35%)
	Positive net benefit across 0–50%; curves converge after ~35%; AdaBoost dips around ~40%. Length-of-stay variables were excluded from the final models.

	VRE infection
	0–50%
	CatBoost (~10–50%)
	CatBoost consistently highest; AdaBoost dips around ~40% then rebounds near 50%. Length-of-stay variables were excluded from the final models.



Supplementary Table S7. Added reporting details for culture curation and missingness assessment.
	Domain
	Revised reporting item
	Location in revised manuscript

	Culture sources
	Blood, respiratory, urine, wound/tissue, and other body-fluid cultures were eligible if clinically ordered within ICU day 0–7.
	Methods: Outcomes; Table 1 captions

	Resistance determination
	Resistance was based on organism identification and phenotypic susceptibility results recorded in microbiology tables; rapid diagnostics were not consistently distinguishable.
	Methods: Outcomes

	Colonization vs infection
	Surveillance/screening cultures were excluded when identifiable; non-sterile-site isolates required clinical ordering and temporal consistency with treatment for suspected infection.
	Methods: Outcomes; Limitations

	Missingness
	Variable-level missingness was quantified and imputation parameters were derived only in the training set, then applied to validation data.
	Methods: Missing data

	Temporal leakage
	Length-of-stay and other post-index variables were excluded from feature selection, model training, SHAP, and DCA.
	Methods; Results; Figure legends







