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Introduction: Allostatic load, the cumulative impact of prolonged stress and life events on multiple physiological
systems, can lead to allostatic overload when the challenges exceed an individual's coping capacity. In this study, we
aimed to utilize a multi-system allostatic load approach based on the Biological Health Score Index (BHS) to assess
the severity of COVID-19 and investigate the influence of sociodemographic variables on disease severity.

Methods and Materials: We employed a comprehensive evaluation of twenty-three plasma biomarkers from four
distinct physiological systems (endocrine, inflammatory, cardiovascular, and metabolic) to calculate the allostatic
load. Our study included two groups: healthy volunteers as controls and individuals diagnosed with COVID-19.

Results: Our data analysis revealed the pronounced impact of the inflammatory (immune) system on patients'
allostatic load. Significantly elevated allostatic load was observed in COVID-19 patients compared to the control
group. This indicator progressively increased with the severity of the disease (mild-moderate and severe-critical) and
situation of hospitalization (outpatient, not ICU care inpatient, ICU care inpatient, and expired inpatient).
Sociodemographic factors such as advanced age, unemployment, and low education were associated with higher
allostatic load, indicating disease exacerbation. Conversely, BMI, smoking status, marital status, and gender did not
significantly affect this indicator.

Conclusion: Utilizing a multi-system allostatic load calculation offers a promising avenue for accurately
predicting COVID-19 severity and exploring its intricate relationship with sociodemographic variables. These
findings underscore the potential clinical implications of considering allostatic load in risk assessment and treatment
strategies for COVID-19 patients.
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