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Dear Sir,
Since December 2019, an outbreak of coronavirus dis-

ease 2019 (COVID-19) caused by the severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) in Wuhan, 
which imposes significant threats to global public health. 
Studies found that SARS-CoV-2 and SARS-Cov share the 
same receptor, angiotensin-converting enzyme 2 (ACE2),1,2 
SARS-CoV-2 have a 10- to 20-fold higher affinity for 
ACE2 than SARS-CoV,3 and the pathogenic mechanism 
may be shared between these two viruses.4

The renin–angiotensin system (RAS) plays important 
role in cardiovascular system. ACE2, a homolog of ACE, is 
a carboxypeptidase that degrades angiotensin (Ang) II to 
Ang-(1–7). ACE2 plays an important role in the vasodilative 
axis (ACE2–Ang-(1–7)–Mas axis) of the RAS and counter-
balances the vasoconstrictive, proliferative, and fibrotic axes 
(ACE–Ang II–Ang II type 1 receptor (AT1R) axis) of the 
RAS.5 ACE2 is highly expressed in the lungs and heart. 
Since then, an abundance of evidence has supported the fun-
damental concept that ACE2 is protective against a variety of 
cardiopulmonary vascular diseases, including heart failure, 
hypertension, pulmonary arterial hypertension (PAH).6–8

In the lungs, activation of local pulmonary RAS can 
affect the pathogenesis of lung injury, high levels of Ang II 
can lead to increases in vascular permeability and altera-
tions of alveolar epithelial cells.9 In SARS-CoV infection 
of mice, both viral replication and the viral spike protein 
alone have been shown to selectively reduce ACE2.10 
SARS-CoV also induces rapid downregulation of ACE2 
from the cell surface.11 The entry of SARS-CoV2 into the 
cells through membrane fusion also markedly down-regu-
lates ACE2 receptors.12 Balancing ACE/ACE2 axis may be 
alleviate virus-induced severe lung injury. ACE Inhibitors 
(ACEIs) and Angiotensin Receptor Blockers (ARBs) may 
help reduce lung injury caused by viral infection.13,14 So, 
for SARS-CoV-2 infected patients with hypertension, 
ACEIs and ARBs may be a good choice.15–17

ACE2 is also expressed in endothelial cells, especially 
lung microvascular endothelial cell.18–20 The decrease of 
ACE2 is related to pulmonary vascular remodeling and 
PAH.21 These results suggest that SARS-CoV-2 infection 
may cause pulmonary vascular injury and remodeling by dis-
rupted the balance between ACE/ACE2 and Ang II/

Ang-(1–7) (Figure 1). ACE2 has been shown to be decreased 
in the plasma of patients with PAH, those patients are more 
likely to develop into severe patients after SARS-CoV-2 
infection.

So, we suggest that special care of pulmonary vascular 
injury should be installed in treating SARS-CoV-2 patients 
during the hospitalization, and clinical follow up of lung 
function and pulmonary arterial pressure after cure.
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Figure 1.  Interaction between SARS-CoV-2, renin-angiotensin 
system, and pulmonary vascular.
Source: The imbalance between ACE2–Ang-(1–7)–Mas axis and 
ACE–Ang II–AT1R axis can lead to pulmonary vascular injury and 
remodeling. SARS-CoV-2 gains entry through ACE2 and subsequently 
down-regulate ACE2 expression, resulting in unopposed angiotensin 
II accumulation. Local activation of the RAS may mediate pulmonary 
vascular injury.
Abbreviations: ACE: angiotensin-converting enzyme; ACE2: angiotensin-
converting enzyme 2; Ang: angiotensin; AT1R: angiotensin II type 1 re-
ceptor; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.
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