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Renin-angiotensin system and SARS-CoV-2 interaction: underlying
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Abstract. Renin-angiotensin system (RAS) inhibition supposedly increases the expression of angiotensin converting enzyme 2, serving as a binding site for SARS-CoV-2. Concerns arose regarding therapy
with RAS inhibition during the COVID-19 pandemic. However, the pharmacological restraining the
classical RAS axis might be beneficial due to the reduction of deleterious effects of angiotensin II and
enhancement of the anti-inflammatory angiotensin 1-7 pathway. Unless large controlled studies are performed, RAS inhibition remains the cornerstone therapy in populations with cardiovascular disorders.
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Members of the Coronaviride family, including SARSCoV-2, bind by their Spike (S) proteins to a cell membranebound peptidase angiotensin converting enzyme 2 (ACE2),
predominantly expressed in the heart, lungs and kidney
(Perico et al. 2020). Treatment with ACE inhibitors or
angiotensin II type 1 receptor (AT1R) blockers seems to
be associated with the upregulation of ACE2, potentially
accelerating the internalization of SARS-CoV-2 into target
cells and sensitising patients to the virus infection. This has
raised concerns regarding treatment with ACE inhibitors
or AT1R blockers during the COVID-19 pandemic (Fang
et al. 2020; Diaz 2020).
However, being aware of the existence of both harmful and protective cascades within the renin-angiotensin
system (RAS), we suggest that the other side of the coin
should also be taken into account. SARS-CoV-2 infected
patients have elevated plasma levels of angiotensin II
(Ang II) (Liu et al. 2020) and it has been found that the
SARS-CoV-2 may downregulate ACE2 receptors (Verdecchia et al 2020). Reduced ACE2 expression may attenuate
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the anti-inflammatory action of the ACE2/angiotensin (17)/Mas-receptor pathway and simultaneously potentiate
the AT1R-mediated deleterious effects of abundant Ang II,
in terms of exaggerated inflammation, increased capillary
permeability, leading to acute lung injury and respiratory
distress syndrome (Gurwitz 2020).
Accordingly, the following therapeutic targets are
emerging: 1) inhibition of Ang II formation or effects; 2)
stimulation of ACE2/Ang (1-7) antiinflammatory pathway;
3) blocking the entrance of SARS-CoV-2 into the cells.
AT1R blockers or ACE inhibitors can presumably meet
all three conditions. They turn down formation or effect
of Ang II, alleviating its vasoconstrictive, proproliferative
and proinflammatory actions, and simultaneously stimulate
ACE2-mediated formation of the protective antiinflammatory metabolite angiotensin (1-7). In addition, accumulating
Ang II (in the case of AT1R blockers) or Ang I (by ACE inhibitors) representing the natural agonists of ACE2, supposedly induce structural alterations in this membrane-bound
peptidase, which might decrease its affinity to SARS-CoV-2
and inhibit the internalization of the virus into target cells
(Perico et al. 2020).
At present, relevant clinical studies supporting or refusing the beneficial or harmful effect of RAS inhibitors in
COVID-19 patients are lacking. On the other hand, the
considerations about the potential replacement of ACE in-
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hibitors or AT1R blockers by other drugs (Fang et al. 2020)
are not justified (Hanff et al. 2020) and may even be harmful
for several following reasons:
• Patients with hypertension, coronary artery disease,
heart failure, renal pathologies or diabetes mellitus have
activated RAS and there is sufficient evidence that this
population benefits from Ang II or ACE inhibition.
• Therapy with ACE inhibitors or AT1R blockers is gradually titrated to recommended doses. The withdrawal of
these drugs may induce a rebound phenomenon, blood
pressure rise, heart failure decompensation or atherosclerotic plaque instability.
• In cardiovascular disease patients with neurohumoral
activation there is virtually no adequate replacement
therapy, especially in the elderly population with severe
cardiovascular pathologies and a saturated therapeutic
schedule.
Unless large controlled studies are performed, RAS inhibition remains the cornerstone therapy in populations with
cardiovascular disorders even during COVID-19 pandemy.
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