Supplementary Note1: Rationale and Interpretation of the FIB-4 > 2.67 Subgroup Analysis
To address the potential impact of advanced liver disease, we performed an exploratory sensitivity analysis restricted to NHANES participants with FIB-4 > 2.67, a widely used non-invasive threshold indicating high risk for advanced fibrosis/cirrhosis. Because NHANES does not provide sufficient baseline or incident HCC ascertainment for a dedicated HCC-specific analysis, this subgroup served as the most feasible epidemiological proxy for advanced liver disease risk.
Multivariable models were adjusted for demographic, socioeconomic, and lifestyle covariates selected a priori, including age, sex, race/ethnicity, poverty-income ratio, smoking status, alcohol consumption, and education level. Components of the allostatic load score were intentionally not included as additional covariates in the primary AL models to avoid over-adjustment bias and preserve the biological meaning of the composite AL construct.
In this restricted subgroup, high AL was not significantly associated with all-cause mortality or serum LDH. Specifically, the adjusted HR for all-cause mortality was 1.10 (95% CI: 0.79–1.52; P = 0.572), and the adjusted β for serum LDH was −16.35 U/L (95% CI: −46.33 to 13.63; P = 0.286). These results should be interpreted cautiously because the subgroup size was limited, resulting in wider confidence intervals and reduced statistical power.
Furthermore, the attenuation of the AL signal in this advanced fibrosis/high-risk subgroup likely reflects stage-dependent disease biology. In advanced fibrosis or cirrhosis, mortality may be increasingly driven by liver-specific complications—including hepatic decompensation, portal hypertension, infection, and HCC development—rather than by systemic physiological stress alone. Therefore, the prognostic utility of AL may vary across liver disease stages. Overall, these exploratory results help define the clinical boundary of AL-based risk stratification and support the use of the broader ALT/AST-defined liver dysfunction population as the epidemiological foundation for investigating downstream molecular pathways.

