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	Predictor
	Reporting unit
	OR
	95% CI
	P value
	AUC (95% CI)

	PROM
	yes vs no
	3.046
	1.200–7.731
	0.019
	0.568 (0.504–0.631)

	Gestational age
	per 1 week
	0.735
	0.614–0.880
	<0.001
	0.674 (0.584–0.764)

	PLT
	per 10 ×10⁹/L
	0.933
	0.883–0.987
	0.015
	0.599 (0.506–0.691)

	ANC
	per 1 ×10⁹/L
	1.234
	1.142–1.333
	<0.001
	0.792 (0.722–0.862)

	MDA
	per 1 nmol/mL
	2.018
	1.402–2.904
	<0.001
	0.649 (0.547–0.751)

	4-HNE
	per 5 μmol/L
	1.804
	1.372–2.373
	<0.001
	0.644 (0.536–0.752)

	SOD
	per 10 ng/mL
	0.454
	0.356–0.580
	<0.001
	0.877 (0.823–0.931)


AUCs were calculated from univariable logistic-model predictions; 95% CIs were estimated using the DeLong method. AUC, area under the receiver operating characteristic curve; CI, confidence interval; OR, odds ratio. Other abbreviations are defined in Table 1.


Supplementary Table S2 Additional model-fit statistics and Youden-index classification performance
	Metric
	Clinical model
	Oxidative stress–enhanced model

	AIC
	132.262
	79.401

	BIC
	147.882
	104.393

	Log-likelihood
	−61.131
	−31.701

	McFadden R²
	0.402
	0.690

	Nagelkerke R²
	0.550
	0.807

	Youden-optimal probability threshold
	0.308
	0.383

	Sensitivity, %
	82.0
	90.0

	Specificity, %
	87.3
	94.9

	Positive predictive value, %
	73.2
	88.2

	Negative predictive value, %
	92.0
	95.7

	Accuracy, %
	85.7
	93.5


AIC, Akaike information criterion; BIC, Bayesian information criterion. Classification metrics were calculated at the probability threshold maximizing the Youden index in the study cohort.


Supplementary Table S3 Classification performance at prespecified risk thresholds
	Model
	Risk threshold
	Sensitivity, %
	Specificity, %
	PPV, %
	NPV, %
	Accuracy, %
	F1 score

	Clinical
	0.20
	88.0
	72.9
	57.9
	93.5
	77.4
	0.698

	Enhanced
	0.20
	92.0
	87.3
	75.4
	96.3
	88.7
	0.829

	Clinical
	0.30
	82.0
	86.4
	71.9
	91.9
	85.1
	0.766

	Enhanced
	0.30
	90.0
	92.4
	83.3
	95.6
	91.7
	0.865

	Clinical
	0.40
	76.0
	91.5
	79.2
	90.0
	86.9
	0.776

	Enhanced
	0.40
	86.0
	94.9
	87.8
	94.1
	92.3
	0.869

	Clinical
	0.50
	64.0
	94.9
	84.2
	86.2
	85.7
	0.727

	Enhanced
	0.50
	86.0
	95.8
	89.6
	94.2
	92.9
	0.878


Enhanced denotes the oxidative stress–enhanced model. NPV, negative predictive value; PPV, positive predictive value.


Supplementary Table S4 Bootstrap-based incremental prediction measures for the oxidative stress biomarker panel
	Measure
	Estimate
	95% bootstrap CI
	Interpretation / notes

	ΔAUC (enhanced − clinical)
	+0.068
	0.029–0.118
	Paired bootstrap, 1000 resamples

	ΔBrier score (enhanced − clinical)
	−0.051
	−0.092 to −0.025
	Lower values favor the enhanced model

	Integrated discrimination improvement
	0.260
	0.136–0.457
	Exploratory

	Continuous net reclassification improvement
	1.351
	1.005–1.839
	Exploratory


CI, confidence interval. IDI and continuous NRI were considered supportive exploratory measures rather than primary evidence of incremental value.


Supplementary Table S5a Variance inflation factors and tests for nonlinearity
	Model
	Predictor
	VIF
	P for nonlinearity

	Clinical
	PROM
	1.017
	—

	Clinical
	Gestational age
	1.096
	0.290

	Clinical
	PLT
	1.027
	0.123

	Clinical
	ANC
	1.059
	0.031

	Enhanced
	PROM
	1.035
	—

	Enhanced
	Gestational age
	1.148
	0.193

	Enhanced
	PLT
	1.051
	0.263

	Enhanced
	ANC
	1.242
	0.131

	Enhanced
	MDA
	1.068
	0.029

	Enhanced
	4-HNE
	1.135
	<0.001

	Enhanced
	SOD
	1.326
	0.003


Supplementary Table S5b Spearman correlation matrix for continuous predictors in the oxidative stress–enhanced model
	Predictor
	Gestational age
	PLT
	ANC
	MDA
	4-HNE
	SOD

	Gestational age
	1.000
	0.146
	0.272
	−0.058
	−0.087
	0.154

	PLT
	0.146
	1.000
	0.043
	−0.012
	−0.088
	0.132

	ANC
	0.272
	0.043
	1.000
	0.052
	0.017
	−0.287

	MDA
	−0.058
	−0.012
	0.052
	1.000
	0.115
	−0.115

	4-HNE
	−0.087
	−0.088
	0.017
	0.115
	1.000
	−0.204

	SOD
	0.154
	0.132
	−0.287
	−0.115
	−0.204
	1.000


Nonlinearity was assessed one predictor at a time using four-knot restricted cubic splines and likelihood-ratio tests, while retaining the remaining predictors in their original forms. No VIF exceeded 1.33, and no absolute pairwise Spearman correlation exceeded 0.287. VIF, variance inflation factor. Other abbreviations are defined in Table 1.


Supplementary Table S6 Sensitivity analyses of alternative biomarker specifications and penalized regression
	Model specification
	Apparent AUC
	Apparent Brier
	Repeated-CV AUC
	Repeated-CV Brier
	Repeated-CV calibration slope
	Interpretation

	Enhanced linear logistic model
	0.969
	0.055
	0.942 ± 0.008
	0.072 ± 0.003
	0.716 ± 0.050
	Primary model

	log(MDA) + log(4-HNE) + linear SOD
	0.963
	0.061
	0.938
	0.077
	0.739
	No improvement over the primary model

	log(MDA) + log(4-HNE) + log(SOD)
	0.963
	0.061
	0.937
	0.078
	0.737
	No improvement over the primary model

	Four-knot RCS for all three biomarkers
	0.994
	0.021
	0.911 ± 0.013
	0.071 ± 0.012
	0.182 ± 0.022
	Marked overfitting despite high apparent discrimination

	Ridge-penalized enhanced model (λ = 1)
	—
	—
	0.949 ± 0.004
	0.068 ± 0.002
	1.042 ± 0.041
	Improved calibration with preserved discrimination


Repeated-CV denotes stratified 10-fold cross-validation repeated 20 times. The fully spline-based model added six nonlinear degrees of freedom and was not retained because of poor cross-validated calibration. For ridge regression, continuous predictors were standardized and λ = 1 was selected by repeated cross-validation from the prespecified penalty grid. RCS, restricted cubic spline.
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