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Coronavirus disease 2019 (COVID-19) caused by SARS-CoV-2 infection is an ongoing pandemic causing severe 

symptoms and long-term sequela. However, the pathomechanisms of acute and long COVID-19 is understudied. 

Endothelial cells are sentinels lining the innermost layer of blood vessel that gatekeep micro- and macro-vascular 

health by sensing pathogen/danger signals and secreting vasoactive molecules. SARS-CoV-2 infection primarily 

affects the pulmonary system, but accumulating evidence suggests that it also affects the pan-vasculature in the 

extrapulmonary systems directly (via virus infection) or indirectly (via cytokine storm), causing endothelial 

dysfunction (endotheliitis, endothelialitis and endotheliopathy) and multi-organ injury. Endothelial nitric oxide 

synthase (eNOS)-dependent nitric oxide (NO) production is essential for vascular homeostasis. eNOS is 

transcriptionally regulated by kruppel-like factor 2 (KLF2). We recently discovered that KLF2/eNOS downregulation 

occurs in COVID-19 patient serum-treated human endothelial cells, and genetic or pharmacological activation of 

KLF2 attenuates endothelial dysfunction. Of clinical relevance, we found that inhalation of NO (160 ppm 30 

min/time, three times a day) by our patented instrument, can improve patients' oxygenation index (PaO2/Fi02 

ratio) and reduce the mortality of COVID-19 patients. Our study indicates the importance to accelerate the 

discovery of therapeutic modalities by targeting endothelial dysfunction in pan-vasculature of COVID-19 patients. 
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