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In God we trust

Renin-angiotensin and kallikrein systems in COVID-19 
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SARS-CoV-2

• Over the past 20 years, several outbreaks of coronaviruses (CoVs) have received
worldwide attention since they were responsible for the SARS (severe acute
respiratory syndrome coronavirus) in China (2002-2003) and the MERS-CoV
(Middle East respiratory syndrome) in Saudi Arabia (2012).

• At this time, the world is worried about the novel CoV (SARS-CoV-2) that
initially was recognized in China in late 2019.

• The novel coronavirus (SARS-CoV-2) is rapidly growing around world and has
turned into a life-threatening pandemic disease (COVID-19).
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• The pathophysiology of COVID-19 is complex with the involvement of a 
diversity of systems and can evolve to death.

• Among the various systems involved in the disease, the renin-angiotensin (RAS) 
and kallikrein-kinin (KKS) systems stand out.

• Here we described RAS and KKS in COVID-19 suggesting their importance in 
the evolution of the disease.
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SARS-COV-2
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The spike S is the common target for
vaccines and neutralizing antibodies
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ACE2: from a vasoactive peptide to the gatekeeper 
of a global pandemic
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Dysregulation of ACE-2 upon the entry of SARS-CoV
exacerbates the severity of COVID-19

 While the most publicized contribution of the RAAS to SARS-CoV-2 infection has been ACE2, bradykinin
may be an important extension of this system to consider 
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The interconnection of the RAS and KKS is done by angiotensin-converting enzymes 
present in both systems.
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Systemic-level effects of critically imbalanced RAS and BK pathways

A mechanistic model and therapeutic interventions for COVID-19 involving a RAS-mediated bradykinin storm, Elife 9 (2020). https://doi.org/10.7554/eLife.59177.
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Upregulate ACE2 expression in animal studies.

It is reasonable to hypothesize that 
hypertensive patients taking these drugs may 
have a higher risk of COVID-19 infection.

ACEIs & ARBs
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Italy, 6272 cases infected with SARS-CoV-2:
There was no evidence that ACE inhibitors
or ARBs affected the risk of COVID-19
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Studies in humans of the relationship between ACEI/ARB use and ACE2 protein expression
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Evidence from human (19,000 COVID-19 cases) and animal studies imply that administration of 
ACEIs/ARBs:
 does not increase ACE2 expression and the risk of complications from COVID-19.
 does not increase SARSCoV-2 virus infectivity and/or severity.
 Patients being treated with ACEIs and ARBs should continue their use for approved indications.
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Today, there exists no therapy to treat SARS-COV-2 infection 

Zununi vahed
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14

Camostat
mesylate

Nafamostat
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Dysfunction of the RAS and KAS by SARSCoV2 is mainly due to:

 downregulation of ACE2, 

 activation of the kinin cascade

 increased angiotensin II (AngII), 

 increased bradykinin (BK) and des-Arg9BK (DABK), 

leads to pathological repercussions in the most diverse organs. 

Symptoms are caused by:

 Inflammation

 oxidative stress and

 intravascular microthrombi

 Cytokine storm and intravascular microthrombi may be late events

related to COVID-19 mortality.

Home messages:

COVID-19: an angiotensin/kinins systemic 
disease
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Thank you for your attentive listening
Zununi vahed


