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Pe3iome. Koponasupyc SARS-CoV-2 SIBJISIETCSA MIPUYUHON
xopoHaBupycHoit Oonesan (COVID-19), BbI3BaBIICH HETABHIOW TIOOAIBHYIO
NaHJEMUI0, KOTOpasi YHECa ThICSYM KU3HEN BO BCEM MUPE U NPEJICTaBIseT cOO0M
npoOneMy 1Jisi 370pOBbS, UMEIONIYI0 HECKOJIIBKO TPEIEIECHTOB B HCTOPUU
yelIoBeUeCcTBa. AHIMOTEH3UH-KoHBepTa3a-2 (ACE-2) Obut maeHTH(UIIMPOBAaH Kak
peuenTtop, KoTopblid obOserdaer aoctyn k SARS-CoOV-2 B kieTkax; JaHHBIC
MOKA3bIBAIOT, YTO €r0 KOHIICHTPAIIHs BapbUPYETCSl HAa Pa3HBIX CTAIUSX BUPYCHOU
UH(pEKIUH. TepaneBTuueckue areHThI, Mo pULHpyrOITIe pPEHUH-
anrnoteH3nHoBylo cucreMy (PAC), moryr OBITh CHOCOOHBI MOIYIHPOBATH
koHreHTpanuio ACE-2 u pa3nuuHbIX KOMIIOHEHTOB CHUCTEMBI. B 3TO# cTarthe Mbl
UCCIICMyeM TOCJICIHNUE JI0Ka3aTelIbCTBAa CBSI3W MEXKY HCITOJIb30BAHHUEM arcHTOB,
monudumupytonux RAS, u 3aboneBanneM, BBI3BaHHBIM KOopoHaBupycoMm 2019
(COVID-19), BbzBannbiM SARS-CoV-2. Hamie wuccienoBaHne M KPUTHUECKOES
UCCIIeIOBAHKE JIUTEpaTyphl He npemararoT npekpainenus jJeueHuss ACEIS/ARBs B
KIIMHAYECKON TMPAKTHKE, TOCKOJBKY JJIi O3TOTO OTCYTCTBYIOT HAJEKHBIC
J0Ka3aTeabCcTBa. TeM He MeHee, Mbl PEKOMEH TyeM MTPOBECTH JaTbHEHIIIHE XOPOIIIO
CTPYKTYPUPOBAHHBIC SIMHUIEMUOJIOTHYECKUE HUCCIEAOBAHMS, MMOCBIIICHHBIC dTOMY
JIEITMKAaTHOMY BOIIPOCY, KOTOPBIE MOTYT J1aTh HOBBIC Ba)KHBIC MPEIIOKCHHS TIO

BHEJIPEHUIO PYKOBOJSIIMX IMPUHIIUIIOB TEPAUU.

Karouesnle cioBa: COVID-19; PAC; SARS-CoV-2; I[Tannemus

Abstract:

Coronavirus SARS-CoV-2 is responsible for the Coronavirus disease
(COVID-19) cause of the recent global pandemic, which is causing thousands of
deaths worldwide and represents a health challenge with few precedents in human
history. The angiotensin 2 conversion enzyme (ACE-2) has been identified as the
receptor that facilitates access to SARS-CoV-2 in cells; evidence shows that its

concentration varies during the various stages of viral infection. Therapeutic agents
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modifying the renin-angiotensin system (RAS) may be able to modulate the
concentration of ACE-2 and the various components of the system. In this article we
examine the latest evidence on the association between the use of RAS modifying
agents and coronavirus 2019 (COVID-19) disease caused by SARS-CoV-2. Our
investigation and critical literature research does not suggest discontinuation of
ACEIs/ARBs treatment in clinical practice as there is a lack of robust evidence.
However, we recommend further well-structured epidemiological studies
Investigating this sensitive issue that may provide important new suggestions for

implementing guidelines.
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The SARS-CoV-2 (COVID-19) virus is responsible for the current global
pandemic, causing thousands of deaths and responsible for a health challenge with
few precedents for humanity. SARS-CoV-2 is a family of RNA viruses capable of
infecting humans and causing respiratory distress syndrome with severe lung injury
in some fatal cases. (1) Studies have shown that SARS-Cov-2 has about 80% of the
SARS-CoV-like genome responsible for the 2003 outbreak. (2-3) Evidence shows
that viral infection has several stages: in the first stages an asymptomatic or slightly
symptomatic clinical course is described, the subsequent moderately severe stages
characterised by a pulmonary inflammatory state, the last very severe stages
characterised by a generalised inflammatory state affecting all tissues causing multi-
organ dysfunction and in some cases death. (4) Biochemical interaction studies have
shown that SARS-CoV-2 virus enters host cells mainly through the use of the spike
protein (S) (5) (6) through the angiotensin 2 conversion enzyme receptor (ACE-2)
on the cell surface (7). ACE-2 is also a conversion enzyme that is part of the renin-
angiotensin system (RAS). Is there a scientific debate going on since the beginning
of the pandemic, is an increase of ACE-2 responsible for a higher probability of
COVID-19 infection? Lung tissues are probably an easier entry route for SARS-
CoV2 because 83% of ACE-2 receptors are present in type Il pneumocytes that
produce surfactants that prevent
to the alveoli to collapse. (8) . The RAS modulating drugs are widely used in the
treatment of cardiovascular diseases, but what is the correlation between these drugs,
RAS and COVID-19? Can they play a protective role by modulating the expression
of RAS components? Or, on the contrary, are these drugs considered risk factors for
COVID-19?

Recent evidence on the Topic

To date, it is strongly recommended not to interrupt the treatment with the

usual therapy of RAS modulating drugs, because no clinical or scientific evidence
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suggests this. (9) Agents acting on RAS can be distinguished as inhibitors of the
angiotensin conversion enzyme (ACE)),
Angiotensin Il receptor blockers (ARB) and direct renin inhibitors (DRI) (Bavishi
et al., 2020). These agents are currently indicated for the treatment of various
cardiovascular diseases with excellent clinical efficacy. ACEIs are able to reduce
blood pressure by acting with ACE inhibition which converts Ang | to Ang Il. ARBs
are Ang Il antagonists on the type 1 receptor (AT-1r), finally, DRIs block plasma
renin activity and inhibit the conversion of angiotensinogen to Ang I. The three
different classes described above have different effects on the regulation and
enzymatic expression of RAS. (10) A retrospective epidemiological cohort study
using database data showed that the use of ACEI or ARB was not significantly
associated with mortality and diagnosis of COVID-19, respectively. (11) Another
study using electronic health records from the University of New York (NYU)
Langone Health showed no significant correlation and association between the use
of ACEI/ARB and the development of COVID-19 and COVID-19 severe,
respectively. (12) In addition, another retrospective and multicentre study
conducted on a large scale in adult hypertensive patients with COVID-19 in Hubeil,
China 9 , showed that the use of ACEI or ARB was significantly associated with a
lower probability of mortality due to different causes than non-users of ACEI/ARB,
probably for a greater and more effective management of underlying cardiovascular
disease in the patients considered. Finally, some studies have not been considered
because they show inconsistent data. (13) In addition, in several studies,
investigations in patients receiving ACEi or ARB treatment did not have higher
plasma concentrations and significant changes in ACE-2, in contrast to in vitro data.
(14) In conclusion, based on currently available data and taking into account
evidence of reduced mortality in cardiovascular disease, ACE-I and ARB therapy
should be maintained or initiated in patients with cardiovascular disease according

to current guidelines of the major scientific societies.
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SARS-CoV-2 penetrates cells by binding the peak viral protein (S) to ACE-2. ACE-
2 converts Ang Il to Ang 1-7. Ang 1-7 has opposite biological actions to Ang I,
antifibrotic, antioxidant and antihypertrophic effects through the stimulation of

MasR.

SARS-CoV-2 nponuxaem 6 xnemxu, npucoeouHsIsiCo C80UM UUNOBAMBIM UDYCHbIM

oenxom (S) ¢ ACE-2. ACE-2 konsepmupyem Ang Il ¢ Ang 1-7. Ang 1-7 obnadaem

buonoeuueckum oeticmsuem, npomusononoxcuvim Ang I, aumuguopomuueckum,

AHMUOKCUOAHMHBIM U aHmMu2unepmpogduueckum sgpgexmamu 3a cuem

cmumynayuu MasR.
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