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Background

• OSA is associated with worse COVID-19 
outcomes
• Increased hospital and ICU admission, need for 

mechanical ventilation, and death1–5

• Even when adjusted for obesity, diabetes, and 
hypertension.6

• Sleep related hypoxemia, and not AHI, is 
associated with more severe disease.7,8
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Intermittent hypoxia (IH) has deleterious effects on 
lung injury

• Oxidative stress,1 inflammation,2,3 surfactant dysfunction,4  increased 
pulmonary vascular resistance; impaired hypoxic vasoconstriction5–7

• IH –> lung inflammation; exacerbates injury due to lipopolysaccharide8–10

and bleomycin11,12

• OSA ↑ ACE2 expression13
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Huang Z et al. J Clin Sleep Med 2022. 6. Kimura H et al. Int J Environ Res Public Health 2019. 7. Samhouri B et al. J Clin Sleep Med 2020. 8. Kim SW et al. Exp
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Hypothesis

• IH modeling severe OSA worsens lung inflammation in a mouse model of 
COVID-19



Methods

• The mouse:
• K18-hACE2 mouse1

• Male and female

• 12 weeks old

• The “virus”
• Purified SARS-CoV-2 spike protein  (S1 and S2 subunits) 
• 5mmol/kg mouse

Zheng J et al. Nature 2021









Results



Survival



Spike protein induces weight loss and excess lung edema



Spike protein causes worse lung compliance and increases 
bronchoalveolar lavage neutrophil %
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Conclusions

• Intermittent Hypoxia causes increased mortality in a mouse model of 
COVID-19 in a dose-dependent manner

• ? not from increased lung inflammation



Future Directions

• Room air 2.5 dose

• Measure SpO2, PaO2 and PaCo2

• Milder IH

• Cardiovascular Outcomes
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