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Short summary: 

 Pneumonia is a leading cause of morbidity and mortality world-wide. In the lung, 

severe pneumonia can trigger an acute respiratory distress syndrome (ARDS), a 

potentially fatal lung disease characterized by hyperinflammation and endothelial 

barrier failure. In the systemic circulation, pneumonia can drive chronic vascular 

disease as suggested by epidemiological studies. In our work, we aim to identify 

mechanism of pulmonary and extrapulmonary vascular injury in pneumonia, and to 

identify potential therapeutic targets for novel treatment strategies. 

In a series of recent studies, we have identified dysregulation of endothelial ion 

channels as a driver of vascular barrier failure and permeability-type lung edema in 

 

Pulmonary and extrapulmonary 
vascular injury  

in respiratory infections 



response to respiratory pathogens. Specifically, we identified cystic fibrosis 

transmembrane conductance regulator (CFTR) as an important regulator of endothelial 

barrier function and homeostasis that is, however, rapidly lost from lung endothelial 

cells in pneumonia. The resulting increase in endothelial chloride concentration 

inhibits the Cl- sensitive with-no-lysine kinase 1 (WNK1) which acts as a natural 

inhibitor of the central endothelial barrier regulating cation channel transient receptor 

potential vanilloid 4 (TRPV4). The resulting disinhibition of TRPV4 in turn drives lung 

edema formation as well as pneumonia-associated morbidity and mortality. As such, 

pharmacological approaches targeting TRPV4 or CFTR present promising strategies to 

alleviate lung injury in respiratory infections. 

In parallel, pneumonia induces distinct changes in systemic vessel structure and 

function which extend and progress far beyond the duration of initial respiratory 

infection. Following infection with Streptococcus pneumoniae, atheroprone ApoE-/- 

mice develop characterized distinct, time-dependent changes in vascular reactivity, 

vessel wall morphology, and atherosclerotic plaque burden that predispose for 

cardiovascular events. Respective analyses of underlying mechanisms are ongoing. 
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