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Dear Editor,

We enjoyed the article by Cardot-Leccia et  al. demon-
strating apoptosis and pericyte loss in alveolar capillaries 
in COVID-19 lung [1]. Although pericytes have a signifi-
cant role in COVID-19 pathobiology, we have concerns 
related to the experimental model used to produce this 
conclusion.

First, the scarcity of pericytes in the lungs and the lack 
of exclusive markers for reproducible histologic iden-
tification may be problematic. While α-SMA has been 
described as a pericyte marker, in general, only mural 
cells associated with precapillary arterioles and postcap-
illary venules express this contractile protein, whereas 
quiescent capillary pericytes do not [2]. Thus, α-SMA 
immunostaining should not be used to differentiate lung 
pericytes, and its appearance in the alveolar capillaries 
should not be considered as a normal finding. Increased 
expression of α-SMA positive pericytes in the alveolar 
capillaries suggests mesenchymal-like abnormal phe-
notypic differentiation of pericytes as observed in pul-
monary fibrosis and pulmonary hypertension [2]. Thus, 
the authors’ finding of reduced α-SMA immunostaining 
in alveolar capillaries in COVID + lung, with abundant 
α-SMA pericytes in venular walls may not be far from the 
normal and does not necessarily signify pericyte loss in 
alveolar capillaries.

Second, Cardot-Leccia et al. used “normal” lung tissue 
from a treated pneumothorax patient as a control. How-
ever, lung inflammation and oxidative stress may be asso-
ciated with spontaneous pneumothorax pathogenesis, 

while pleural lavage fluid in such patients has high con-
centrations of IL‐5, IL‐6, IL‐8, IL‐12, and TNF‐α [3]. 
Surprisingly, high levels of lipopolysaccharide binding 
protein have also been identified. As a result, phenotypic 
alteration of α-SMA-negative pericytes to mural-like 
α-SMA-positive cells in the lung tissue from a patient 
with pneumothorax cannot be ruled out. Thus, the lev-
els of α-SMA immunostaining in the lung tissue from the 
control patient in the study [1] may be fallaciously higher 
than the COVID-19 patient. Also, the α-SMA-positive 
cells may reflect not only pericytes but also parenchymal 
and mesothelial-derived myofibroblasts, which have pre-
viously been implicated in lung repair and remodeling 
[2].

Third, though pericytes have been identified as the cells 
with high expression of ACE2 in organs such as heart and 
brain, lung pericytes seem to be deficient in ACE2 [4]. As 
a result, although direct infection of pericytes (undoubt-
edly following endothelialitis) by SARS-CoV-2 can be 
a possibility in heart and brain, SARS-CoV-2 directly 
infecting lung pericytes is less likely. We believe that peri-
cyte apoptosis in the inter-alveolar septum of COVID-19 
patients, as revealed by cleaved caspase three [1], is sec-
ondary to ACE-Ang II-AT1R overactivity in COVID-
19, resulting in increased Tie2 activity and reduced 
Tie1 expression. This supports the epithelial–endothe-
lial cross-talk hypothesis [5] of indirect pericyte and 
endothelial cell-injury following the downregulation of 
ACE2 and upregulation of IL6, TNF-α and AT1R expres-
sion secondary to SARS-CoV-2 infecting the pulmonary 
alveolar capillary epithelium. Notably, high local Ang II 
levels have been implicated in the pathophysiology of 
indirect pericyte loss and acellular capillaries in diabetic 
retinopathy.
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In our opinion, histopathological studies utilizing 
well-known pericyte markers 3G5, NG-2 and PDGFR-β 
may be more useful to determine the role of pericyte in 
COVID-19 pathobiology.
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