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Supplementary Tables
Table S1. Three-tier model results in the complete-case subgroups of both cohorts
	Cohort
	Model
	Covariates
	OR (95% CI)
	P value

	MIMIC-IV (n = 2,843)
	Model 1
	Age + sex + Hb/Cr
	0.910 (0.890–0.929)
	<0.001

	
	Model 2
	+ Lactate + MV + CS
	0.937 (0.916–0.958)
	<0.001

	
	Model 3
	+ SOFA + AKI + CKD
	0.987 (0.959–1.016)
	0.379

	eICU-CRD (n = 2,598)
	Model 1
	Age + sex + Hb/Cr
	0.953 (0.937–0.968)
	<0.001

	
	Model 2
	+ Lactate + MV + CS
	0.965 (0.949–0.981)
	<0.001

	
	Model 3
	+ SOFA
	0.999 (0.982–1.016)
	0.906


Note: The complete case analysis is unaffected by multiple imputation and serves as a critical reference for evaluating the impact of missing data on outcomes. In the complete case subgroup of the MIMIC-IV cohort, the variation pattern of the Hb/Cr effect size from Model 1 to Model 3 was entirely consistent with that observed across the entire MICE cohort, all demonstrating that the effect disappeared after inclusion of SOFA.
Table S2. Comparison of single-indicator AUCs in both cohorts
	Cohort
	Indicator
	AUC (95% CI)
	vs. Hb/Cr (P value)¹

	MIMIC-IV (n = 6,182)
	Hemoglobin
	0.586 (0.567–0.606)
	<0.001

	
	Creatinine
	0.652 (0.632–0.671)
	0.137

	
	Hb/Cr ratio
	0.658 (0.639–0.676)
	Reference

	eICU-CRD (n = 3,761)
	Hemoglobin
	0.510 (0.489–0.531)
	<0.001

	
	Creatinine
	0.615 (0.596–0.635)
	0.015

	
	Hb/Cr ratio
	0.606 (0.587–0.626)
	Reference


Note: ¹ The DeLong test compares the differences in AUC between each biomarker and the Hb/Cr ratio. In the MIMIC-IV cohort, Hb/Cr significantly outperformed hemoglobin alone (P<0.001), but showed no significant difference compared to creatinine alone (P=0.137); in the eICU-CRD cohort, Hb/Cr similarly outperformed hemoglobin alone (P<0.001) and exhibited a significant difference from creatinine alone (P=0.015). This pattern suggests that the prognostic value of Hb/Cr primarily derives from its creatinine component.
Table S3. Full multivariable logistic regression model (MIMIC-IV complete-case, fully adjusted)
	Variable
	OR
	95% CI
	P value

	Age
	1.035
	1.025–1.044
	<0.001

	Sex (male vs. female)
	0.771
	0.621–0.958
	0.019

	Lactate
	1.121
	1.071–1.174
	<0.001

	SOFA score
	1.266
	1.225–1.309
	<0.001

	Mechanical ventilation
	2.145
	1.675–2.755
	<0.001

	Cardiogenic shock
	0.898
	0.624–1.281
	0.555

	CKD
	0.954
	0.742–1.224
	0.712

	AKI
	1.377
	1.040–1.828
	0.026

	Hb/Cr ratio
	0.987
	0.959–1.016
	0.379

	Anemia
	0.914
	0.698–1.199
	0.513


Note: This table presents the OR values for all variables in the fully adjusted model for the complete MIMIC-IV case subgroup (n=2,843). The SOFA score was the strongest independent predictor (OR=1.266, P<0.001), whereas the Hb/Cr ratio showed no significant association after adjustment for SOFA (P=0.379). VIF collinearity analysis revealed that all variables had a VIF <2.1, indicating no significant multicollinearity.
Table S4. Full multivariable logistic regression model (eICU-CRD complete-case, fully adjusted)
	Variable
	OR
	95% CI
	P value

	Age
	1.035
	1.025–1.045
	<0.001

	Sex (male vs. female)
	0.773
	0.619–0.965
	0.022

	Lactate
	1.121
	1.071–1.174
	<0.001

	SOFA score
	1.266
	1.225–1.309
	<0.001

	Mechanical ventilation
	2.142
	1.670–2.751
	<0.001

	Cardiogenic shock
	0.895
	0.621–1.278
	0.552

	Hb/Cr ratio
	0.999
	0.982–1.016
	0.906

	Anemia
	0.926
	0.705–1.218
	0.578


Note: The results in the complete case subgroup (n=2,598) were consistent with those in the entire MICE cohort; the Hb/Cr ratio showed no significant difference after correction for SOFA (P=0.906).Per the pre-specified validation protocol, CKD and AKI were not extracted for the eICU-CRD cohort and were therefore not included in the model, to avoid conceptual redundancy with the creatinine domain of SOFA.







Table S5. SOFA-stratified incremental value analysis in eICU-CRD
	SOFA stratum
	N
	Mortality (%)
	Baseline AUC
	+Hb/Cr AUC
	ΔAUC
	DeLong P

	Low (< 6)
	951
	11.0
	0.640
	0.642
	+0.0016
	0.331

	Intermediate (6–10)
	1,588
	24.1
	0.605
	0.609
	+0.0042
	0.399

	High (≥ 10)
	1,222
	44.0
	0.657
	0.660
	+0.0031
	0.387



Note: In all SOFA layers, the ΔAUC values after adding Hb/Cr approached zero (range 0.0016–0.0042), and all DeLong test P-values were>0.05, consistent with the findings in the MIMIC-IV cohort.
Supplementary Figure
Figure S1. SHAP summary (bee swarm) plots
[image: FigureS_SHAP_Summary]
Note:(A) MIMIC-IV: SOFA, mechanical ventilation, and age had the widest SHAP value distributions; Hb/Cr contributions were limited. (B) eICU-CRD: SOFA and lactate had the widest SHAP distributions; Hb/Cr ranked 3rd but with clearly narrower distribution than SOFA.
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