	Supplementary Table 1. Finally included covariates VIF

	Variable Name
	VIF
	Variable Name
	VIF

	Gender
	1.0995
	SPO2
	1.1012

	CKD
	1.2124
	SBP
	1.0909

	COPD
	1.0835
	SOFA
	1.3950

	Heart rates
	1.0966
	Age
	1.1680

	RR
	1.1288
	Weight
	1.1572

	VIF: variance inflation factor. CKD: chronic kidney disease. COPD: chronic obstructive pulmonary disease. RR: respiratory rate. SBP: systolic blood pressure. SPO2; oxygen saturation. SOFA: Sequential Organ Failure Assessment.



	Supplementary Table 2. Association Between PLR and In-Hospital Mortality Using Restricted Cubic Spline Cox Regression

	Variable Name
	Unadjusted HR（95%CI）
	p-value
	Adjusted HR（95%CI）
	p-value

	PLR
	2.967（1.448-6.078）
	＜0.001
	2.261（1.053-4.854）
	0.014

	PLR: platelet-to-lymphocyte ratio. ANOVA: Analysis of Variance (for the Cox model). Nonlinear: Test for the nonlinear component of the PLR association. Adjusted: Results from the multivariable model (adjusted for covariates). Unadjusted: Results from the univariable model. HR: hazard ratio. 95% CI: 95% confidence interval.



	Supplementary Table 3. Restricted Cubic Spline ANOVA for In-Hospital Mortality with Multivariable Adjustment

	Row Name
	Chi_Square
	df
	p-value

	PLR
	14.189
	5
	0.014

	Nonlinear
	7.187
	4
	0.126

	TOTAL 
	45.130
	15
	＜0.001

	df: degrees of freedom. TOTAL: Global test for the entire model (including all predictors and spline terms).



	Supplementary Table 4. Association Between PLR and 28-Day All-Cause Mortality Using Restricted Cubic Spline Cox Regression

	Variable Name
	Unadjusted HR（95%CI）
	p-value
	Adjusted HR（95%CI）
	p-value

	PLR
	4.155（2.731-6.322）
	＜0.001
	3.787（2.431-5.898）
	＜0.001

	Unadjusted HR: Hazard ratio from univariable Cox regression with restricted cubic splines. Adjusted HR: Hazard ratio from multivariable Cox regression with restricted cubic splines (adjusted for covariates specified in the main manuscript methods).



	Supplementary Table 5. Analysis of covariate effects on 28-day mortality using restricted cubic spline Cox regression

	Row Name
	HR
	95% CI
	p-value

	Heart rates
	1.277
	1.116-1.465
	＜0.001

	SOFA
	2.004
	1.709-2.350
	＜0.001

	Age
	1.365
	1.150-1.619
	＜0.001

	SpO2
	0.875
	0.772-0.991
	0.035

	Covariates shown are those with statistically significant associations (p < 0.05) in the final multivariable Cox model, adjusted for sex, age, weight, CKD, COPD, heart rate, respiratory rate, systolic BP, SpO₂, and SOFA score.



	Supplementary Table 6. ANOVA results table of restricted cubic spline analysis for 28-day all-cause mortality

	Row Name
	Adjusted Chi_Square
	Adjusted df
	Adjusted 
p-value
	Unadjusted Chi_Square
	Unadjusted
 df
	Unadjusted 
p-value

	PLR
	60.995
	6
	＜0.001
	82.855
	6
	＜0.001

	Nonlinear
	40.192
	5
	＜0.001
	56.371
	5
	＜0.001

	



	Supplementary Table 7. Cox proportional hazards regression analysis of 28-day mortality risk scores generated by Random Forest machine learning

	Characteristics
	Number(%)
	HR
	95% CI
	p-value

	 28-day mortality risk
	3.61 (1.82)
	1.198
	1.131-1.270
	＜0.001

	Number(%): Represents the mean (and standard deviation) of the Random Forest-generated 28-day mortality risk score across the study population. The hazard ratio represents the change in mortality hazard per unit increase in the Random Forest-generated risk score.



	Supplementary Table 8. Global test results of multivariable Cox proportional hazards regression model for 28-day mortality risk scores developed by Random Forest machine learning algorithm

	Row Name
	Value
	df
	p-value

	Likelihood Ratio Test
	23.3157
	1
	＜0.001

	Wald Test
	37.1300
	1
	＜0.001

	Score (log-rank) Test
	43.5874
	1
	＜0.001

	Likelihood Ratio Test: Assesses the overall fit of the model compared to a null model. Wald Test: Assesses the significance of the coefficient for the Random Forest risk score. Score (log-rank) Test: An alternative test for the significance of the coefficient.



	Supplementary Table 9. Cox regression model, PLR as a continuous variable

	Row Name
	Hazard ratio(HR)
	C-index
	95% CI
	p-value

	PLR(28-day all-cause mortality)
	1.001
	0.625
	1-1.001
	＜0.001

	PLR(In-Hospital Mortality)
	1.001
	0.629
	1-1.001
	＜0.001

	C-index: concordance index.





