Supplementary Table S1: Sensitivity Analysis: Association between IgA/TP and Mortality using a Random Forest-Imputed Dataset.
	Variable
	Model 1
	Model 2
	Model 3

	
	HR (95% CI)
	P value
	HR (95% CI)
	P value
	HR (95% CI)
	P value

	28-Day Mortality
	
	
	
	
	
	

	Low vs Medium
	1.89 (0.96, 3.70)
	0.064
	1.88 (0.96, 3.69)
	0.066
	1.97 (0.96, 4.03)
	0.062

	High vs Medium
	2.31 (1.58, 3.36)
	< 0.001
	2.42 (1.65, 3.53)
	< 0.001
	2.35 (1.57, 3.53)
	< 0.001

	180-Day Mortality
	
	
	
	
	
	

	Low vs Medium
	1.83 (1.20, 2.78)
	0.005
	1.94 (1.27, 2.96)
	0.002
	1.93 (1.22, 3.05)
	0.005

	High vs Medium
	2.23 (1.63, 3.06)
	< 0.001
	2.41 (1.76, 3.31)
	< 0.001
	2.18 (1.56, 3.05)
	< 0.001


Model 1: Unadjusted. Model 2: Adjusted for age, gender, and race. Model 3: Fully adjusted for age, gender, and race (from Model 2), plus the following baseline covariates: Severity of illness scores (Sequential Organ Failure Assessment [SOFA], Oxford Acute Severity of Illness Score [OASIS],  Charlson Comorbidity Index); Comorbidities (hypertension, diabetes, chronic obstructive pulmonary disease, heart failure, stroke, sepsis); Vital signs (minimum mean arterial pressure, maximum heart rate, maximum respiratory rate, maximum temperature); Laboratory values (first measurement of hemoglobin, white blood cell count, platelets, creatinine, lactate, potassium, sodium, chloride, calcium, ); and Interventions (mechanical ventilation, renal replacement therapy, and vasopressors). Abbreviations: CI, confidence interval; HR, hazard ratio.


Supplementary Table S2: Sensitivity Analysis: Association of IgA/TP with 90-day and 365-day Mortality.
	Variable
	Model 1
	Model 2
	Model 3

	
	HR (95% CI)
	P value
	HR (95% CI)
	P value
	HR (95% CI)
	P value

	90-Day Mortality
	
	
	
	
	
	

	Low vs Medium
	1.18 (0.62, 2.25)
	0.612
	1.16 (0.61, 2.22)
	0.643
	1.20 (0.61, 2.36)
	0.590

	High vs Medium
	2.00 (1.48, 2.72)
	< 0.001
	2.14 (1.57, 2.90)
	< 0.001
	1.99 (1.44, 2.75)
	< 0.001

	365-Day Mortality
	
	
	
	
	
	

	Low vs Medium
	1.78 (1.19, 2.68)
	0.005
	1.90 (1.26, 2.86)
	0.002
	1.81 (1.16, 2.81)
	0.008

	High vs Medium
	2.23 (1.65, 3.10)
	< 0.001
	2.43 (1.79, 3.29)
	< 0.001
	2.23 (1.62, 3.06)
	< 0.001











Model 1: Unadjusted. Model 2: Adjusted for age, gender, and race. Model 3: Fully adjusted for age, gender, and race (from Model 2), plus the following baseline covariates: Severity of illness scores (Sequential Organ Failure Assessment [SOFA], Oxford Acute Severity of Illness Score [OASIS],  Charlson Comorbidity Index); Comorbidities (hypertension, diabetes, chronic obstructive pulmonary disease, heart failure, stroke, sepsis); Vital signs (minimum mean arterial pressure, maximum heart rate, maximum respiratory rate, maximum temperature); Laboratory values (first measurement of hemoglobin, white blood cell count, platelets, creatinine, lactate, potassium, sodium, chloride, calcium, ); and Interventions (mechanical ventilation, renal replacement therapy, and vasopressors). Abbreviations: CI, confidence interval; HR, hazard ratio.


Figure S1: Forest plots of univariate and multivariate Cox regression analyses for 180-day mortality. (A) Univariate Cox regression analysis. (B) Multivariate Cox regression analysis after adjustment for confounding variables. Hazard ratios (HRs) with 95% confidence intervals (CIs) are displayed for each variable.

Figure S2: Association of IgM/TP with 28-day mortality. (A) Dose–response relationships between IgM/TP ratios and the adjusted hazard ratio for 28-day mortality, modeled using restricted cubic splines. Models are adjusted for all covariates presented in Figure 2. (B) Kaplan–Meier survival curves show 28-day survival among patients grouped into tertiles based on the IgM/TP ratio.

Figure S3: Subgroup analysis of the association between Ig/TP and 180-day mortality. Forest plots show the adjusted hazard ratios of association between (A) IgA/TP and (B) IgG/TP in the prespecified subgroups. The P-values for interaction were calculated to assess for effect modification by the subgroup variable.

