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	Variable
	Data type
	Units / categories
	Missing n (%)
	Missingness category

	Age
	Continuous
	Years
	0 (0.0)
	None

	Body mass index (BMI)
	Continuous
	kg/m²
	96 (4.8)
	Low

	Menopausal status
	Categorical
	Pre / Post
	42 (2.1)
	Low

	Family history (breast/ovarian cancer)
	Categorical
	Yes / No
	58 (2.9)
	Low

	Diabetes
	Categorical
	Yes / No
	24 (1.2)
	Low

	Hypertension
	Categorical
	Yes / No
	28 (1.4)
	Low

	Smoking
	Categorical
	Yes / No
	110 (5.5)
	Low

	Alcohol consumption
	Categorical
	Yes / No
	132 (6.6)
	Low

	Hemoglobin (Hb)
	Continuous
	g/dL
	13 (0.7)
	Low

	Red cell distribution width (RDW)
	Continuous
	%
	20 (1.0)
	Low

	Platelet distribution width (PDW)
	Continuous
	fL
	27 (1.4)
	Low

	Mean corpuscular hemoglobin concentration (MCHC)
	Continuous
	g/dL
	38 (1.9)
	Low

	C-reactive protein (CRP)
	Continuous
	mg/L
	80 (4.0)
	Low

	Fasting glucose
	Continuous
	mg/dL
	72 (3.6)
	Low

	High-density lipoprotein (HDL)
	Continuous
	mg/dL
	64 (3.2)
	Low

	Total cholesterol
	Continuous
	mg/dL
	69 (3.5)
	Low

	Low-density lipoprotein (LDL)
	Continuous
	mg/dL
	75 (3.8)
	Low

	Triglycerides
	Continuous
	mg/dL
	78 (3.9)
	Low

	Alanine aminotransferase (ALT)
	Continuous
	U/L
	85 (4.3)
	Low

	Aspartate aminotransferase (AST)
	Continuous
	U/L
	88 (4.4)
	Low

	Serum creatinine
	Continuous
	mg/dL
	66 (3.3)
	Low

	Serum urea
	Continuous
	mg/dL
	60 (3.0)
	Low


Footnote: Missingness was <10% for all predictors. For the primary analysis, continuous variables with missing values were imputed using the median, and categorical variables using the mode. A sensitivity analysis using multiple imputation by chained equations (MICE) was performed (Supplementary Table 2).

Supplementary Table 2. Sensitivity Analysis: Complete-Case vs Multiple Imputation (MICE)
	Model
	Analysis
	AUC
	Accuracy (%)
	Sensitivity (%)
	Specificity (%)
	Precision (%)
	F1-score (%)

	Logistic regression (LR)
	Complete-case
	0.74
	72.4
	68.9
	74.6
	71.2
	70.0

	
	MICE pooled
	0.75
	72.9
	69.4
	75.1
	71.7
	70.5

	Decision tree (DT)
	Complete-case
	0.71
	70.2
	67.5
	72.1
	69.4
	68.4

	
	MICE pooled
	0.71
	70.6
	67.9
	72.4
	69.8
	68.8

	Random forest (RF)
	Complete-case
	0.82
	78.9
	79.2
	78.6
	76.5
	77.8

	
	MICE pooled
	0.82
	79.4
	79.7
	79.0
	77.0
	78.3

	XGBoost
	Complete-case
	0.86
	82.6
	81.4
	83.7
	80.8
	81.1

	
	MICE pooled
	0.86
	83.1
	81.8
	84.1
	81.2
	81.6

	Artificial neural network (ANN)
	Complete-case
	0.85
	81.2
	80.5
	82.0
	79.7
	80.1

	
	MICE pooled
	0.85
	81.6
	80.9
	82.3
	80.1
	80.5


Footnote: Multiple imputation was performed using MICE with 20 imputations using predictive mean matching for continuous variables and logistic/multinomial models for categorical variables. Results were pooled using Rubin’s rules. Across models, performance metrics differed by ≤1–2%, confirming robustness to missing data handling.

Supplementary Table 3. Predictive Values After Recalibration to Population Prevalence
	Model
	Prevalence
	PPV (%)
	NPV (%)

	Logistic regression (LR)
	5%
	12.5
	97.9

	
	10%
	23.2
	95.6

	Decision tree (DT)
	5%
	11.3
	97.7

	
	10%
	21.2
	95.2

	Random forest (RF)
	5%
	16.3
	98.6

	
	10%
	29.2
	97.1

	XGBoost
	5%
	21.0
	98.8

	
	10%
	35.7
	97.6

	Artificial neural network (ANN)
	5%
	19.1
	98.8

	
	10%
	33.2
	97.4


Footnote: PPV and NPV were estimated using standard Bayesian relationships based on sensitivity and specificity, under assumed prevalences of 5% and 10% to reflect population or triage contexts. All models demonstrated high NPV (>95%), supporting utility as rule-out/triage tools; PPV was modest at low prevalence, as expected.


