SUPPLEMENTARY MATERIAL
Hepatobiliary Dysfunction in an Egyptian Tertiary Neonatal Intensive Care Unit: Incidence, Risk Factors, and Mortality Outcomes
Supplementary Table S1. Missing Values for Key Laboratory Parameters, Overall and by HBD Status
	Parameter
	Overall missing, n/236 (%)
	Group A: No HBD, n/172 (%)
	Group B: HBD, n/64 (%)

	ALT
	2 (0.8%)
	2 (1.2%)
	0 (0.0%)

	AST
	3 (1.3%)
	3 (1.7%)
	0 (0.0%)

	Total bilirubin
	2 (0.8%)
	2 (1.2%)
	0 (0.0%)

	Direct bilirubin
	4 (1.7%)
	3 (1.7%)
	1 (1.6%)

	INR
	19 (8.1%)
	18 (10.5%)
	1 (1.6%)

	PT
	18 (7.6%)
	18 (10.5%)
	0 (0.0%)

	Serum albumin
	12 (5.1%)
	12 (7.0%)
	0 (0.0%)

	CRP
	4 (1.7%)
	3 (1.7%)
	1 (1.6%)

	Serum sodium
	1 (0.4%)
	0 (0.0%)
	1 (1.6%)

	BUN
	1 (0.4%)
	1 (0.6%)
	0 (0.0%)

	Serum creatinine
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)


Complete-case analysis was used for laboratory comparisons; percentages in Table 2 of the main manuscript marked b use non-missing denominators. ALT: alanine aminotransferase; AST: aspartate aminotransferase; INR: international normalized ratio; PT: prothrombin time; CRP: C-reactive protein; BUN: blood urea nitrogen; HBD: hepatobiliary dysfunction.

Supplementary Table S2. Day-14 Landmark Sensitivity Analysis of In-Hospital Mortality: Model 2 Re-estimated After Excluding Deaths Before Day 14 (n = 210; 32 late deaths)
	Variable
	Adjusted OR (95% CI)a
	P-value
	VIF

	Respiratory support requirement
	9.64 (0.89–104.89)
	0.063
	4.04

	Multi-organ failure
	9.56 (1.43–64.02)
	0.020
	1.27

	TPN exposure
	7.50 (1.58–35.63)
	0.011
	1.84

	Cardiac/vasopressor support
	3.05 (0.83–11.14)
	0.092
	1.88

	HBD status
	4.03 (1.20–13.53)
	0.024
	1.35

	Hypoxia
	0.92 (0.07–11.85)
	0.951
	4.14

	Umbilical venous catheter
	0.96 (0.21–4.37)
	0.953
	1.15


a Simultaneous entry multivariable logistic regression restricted to neonates surviving at least 14 days of admission (26 early deaths excluded; median day of death among excluded neonates, day 6). Model fit: Hosmer–Lemeshow P = 0.676; AUC 0.96 (95% CI 0.93–0.99); Nagelkerke R² = 0.68; EPV = 4.6 (exploratory). Abbreviations as in Table 5 of the main manuscript.



Supplementary Table S3. Cox Proportional Hazards Models for In-Hospital Mortality: Baseline-Classified HBD Versus Time-Varying HBD Exposure (n = 236; 58 deaths)
	Variable
	Baseline model HR (95% CI)
	P-value
	Time-varying model HR (95% CI)
	P-value

	HBD (baseline-classified / time-varying from onset day)
	1.19 (0.68–2.07)
	0.542
	3.43 (1.89–6.20)
	<0.001

	Respiratory support requirement
	7.53 (0.97–58.54)
	0.054
	6.70 (0.86–52.46)
	0.070

	Multi-organ failure
	1.63 (0.91–2.92)
	0.098
	1.51 (0.84–2.70)
	0.165

	TPN exposure
	3.00 (0.93–9.70)
	0.066
	2.60 (0.83–8.12)
	0.100

	Cardiac/vasopressor support
	3.22 (1.43–7.28)
	0.005
	2.85 (1.31–6.19)
	0.008

	Hypoxia
	0.48 (0.06–4.09)
	0.498
	0.63 (0.08–5.26)
	0.673

	Umbilical venous catheter
	1.37 (0.69–2.73)
	0.370
	1.04 (0.52–2.07)
	0.915

	Gestational age (per week)
	0.91 (0.81–1.04)
	0.172
	0.88 (0.77–1.00)
	0.054

	Birth weight (per 100 g)
	0.99 (0.94–1.04)
	0.653
	0.99 (0.94–1.03)
	0.558


Cox proportional hazards regression with NICU length of stay as the time scale. Baseline model concordance = 0.885. In the time-varying model, HBD exposure switched from unexposed to exposed on the documented day of HBD onset (median onset, day 5); HBD cases with a missing onset day (n = 1) or onset recorded on/after the discharge or death day were treated as exposed from admission. The proportional hazards assumption was violated for respiratory support (scaled Schoenfeld residual P = 0.013); its HR should be read as a time-averaged effect. HR: hazard ratio; CI: confidence interval; other abbreviations as in Table 5 of the main manuscript.

