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Atorvastatin
Vit.D;

Zinc
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1Cefixime, Ceftriaxone, Cefazoline-Exir, Cephalexin, Metronidazole, Cefepime, Vancomycin, Azitromaycin, Ceftazidime, Meropenem-Exir, Co-
Trimoxazole Adult, Clindamycin, Cefotaxime, Ciprofloxacin, Linezolid Normon 2mg/ml, Piperacillin/Tazobactam [Pipractam], Nitroforazon, Co-
Amoxiclav, Teicoplanin, Colomycin, Levofloxacin, Tetracycline, Imipenem(Cilastatin), Penicillin-G Potassium, Amoxicillin, Erythromycin,

Gentamycin, Ampicillin

2Methadone, Pentazocine, Tramadol, Morphin, Pethidine, Fentanyl, Propofol(Pofol)

3Dextrose %5+Nacl 0.9%, Sodium chloride 0.45%, Sodium chloride 0.9%, Dextrose / Nacl (1/3 - 2/3), Ringer, Sodium chloride 5%, Dextrose 20%
4Remdesivir-exir/ Oseltamivir/ favipiravir/ Lopinavir+Ritonavir 50: protease/ inhibitors

5Dexamethasone, Methyl Prednisolone, Prednisolone, Hydrocortisone (jaber), Triamcinolone, Betamethasone

Diclofenac, Ibuprofen, Naproxen, Ketorolac, Celexib

"Heparin (clexan)40, Clopidogrol-platomed, A.S.A, Warfarin, Enaxoporine 80-Exir

8Multivitamin, Vit B, Vit A, Folic acid, Ferros sulfate

ols 238 I3 s 2osm o piekir Siiead D5 5
U s o piitedinr O gew S 5 Jko 3,05 ENEr 35, 4 s ke
=S Gl o et en 358 alows LOT Oljes S|
St O o 5 4 la it 03,573,515 31 oy A 35 5 g
b el g )3 Lo piite ST il oualiue 5 0 pitocki
S gl 3 pan (6 l3bime (5L T b, 48" s § ot
Olen 5 51 A 09 8 5 il 5T (o 2 S0
COVID-19 (s lew ot diile b sl osls 5 e 55 0

3y50 0o 53 5 odd J 28 Ohley aen 5o YL O HLa0
335k V4 5 A 055 5 Sl YV Oleys Jsb 4 s il
e OLL 5 L5, bt Lds b G a0 5IB oy 5
05,5 315l VA 5 A 055 51 5Ly ¥ Ol slas 53 (6 s O
5 L0l plu s s Lo, L LEIA 5 b O 4B

Al st 5 U8 (6 olen Curd g 53 (ool 250 @
(e g S Sl D pae LI ojled ol o



YV Jlw Poylads 1€ Wia3-sls)a sgliis (Sib)y @ole Gl ¢(Sb)y 235l alas ~WP)

Lgl.h)')) J‘.\&T} wbx}T—w) Wﬁj}a Lgh))b Qf)b)fjﬁqkj‘clad} c(p=',VY)g:,5 ‘(p=','b)

i odalie 05 8 53 55 Dl slos 51 ot 5 s 5 (6 2 o pan o 13 gme B, )l sy (P = 2 F)

238 235 5 el 5T R 2 S SLagls O pae ale o BT 90

40 Oleabl dpld) uils Cos olsbnn peba BoJg Ays b
(4o
VY ANz 74,0 i by S oo
(VAYY—+ SAR) 2L 74 AV Lo g2
v /0¥ Al
V07 8 55 0% eS| eba
(V,2 55—+ AA9) ) IVE0 ALK
A e TV VL oS
(1,00¥—+ OYY) VYO A 714,0
"M LYY ANG /Y0 Pt SRR

(VA= 59

\s N (3 9,)0bw s low 53 (6 i Obej Loww 520

(N=139) el 1 5T= ) s 2 590 L1 3 e sl b Oslay oA 05 S

(N=67) ol g 5T= ) ot 2 8 L)l 3L 53 4l O3k Oyl (B oy

Slpodd 5t Glagyls Candy 5 ) ae Solew ¢ i (e .\:b,ﬁ;,m&l}pj;t:@;b-\g.u;@ow ’FJ,.\?@L:;
CﬁngbL.uJ:t;jv.a)}.aej:.i:».,Lg-g}:m;)J.\.aéﬁiﬁ(e.,\.::ﬁﬁdL;[»J&A)u))\aﬁujantwirm L;LA)‘)\.J) Q\JL@.::

A otalin V4= 5587 (6 ley (510 /5 5000) (2165 oy 5 el 5T 05 o 2 Fpm Slagls O3 s

Sgtos Jalge 56 s & S0

S lsbknn o T Beta  S.Esukul glos Oy, e
oV ¥,Y0) L Y00 V,AY LY e
- 0PV Y\ YF LA "LOVF CAY e
YAV \,FOA VYA 1,190 OV Slae; 6 slos
CAYR V,e Y LY V,e Y DRV sl oS s gl b

@ntiviral ;o ods 3 o
« VoY VN Y 1,0 0A % antiviral
P>0.05 R?=0.195 R=0.678




ul,Kos 9 t5>u).g_w Lows

Uiy U= uaniligs3il- ) o S 0158 )lpo Brao b 12-2,995 (ST ingy -VTY

b gl 5 ACEIS/ARBS i oslizal o bLs,l
S sman (FA-FF YP)Ws S odalin VA 5,8 el e
0k plonil o 15 g5y o 855 L e Bl 1,0
ol S slasly » ACEIS/ARBS i oslizul 56 b akafy s
1 andllas cp 5 dde (Fr)syls Slgeen V-l s S Ok
ACEIS/ARBS jl oslizul 45 313 0l 13 Y+ YY Jlo 53 Mows
& ol (oley Db Ol s VA-y 58 4 S Ollay 5
5 b e 4 (P )das o 515015 VA58 e
C Sl B ey

O pn pde b i b odal) s palne Ol 3L
i )38 )15 s ACE2 b L 0L 5 e slas)ls
Jen 0 5T (s 0iiS g 3l bl 35 50 55 agr SV 5 0T
il g 5T 0,8 (o oS 3piens 5 (FY) il g 5T
S eslizal 36 (6,8 amn ol ST 5A) Sl odks - ae
5l o o gb 50 VA58 Ol)lew » ACEIS/ARBS
Slag b slaosls 5l eslizal b Sladllas 51 (5 1 5 elunl 035
O pan fo g 2 Sy Ollles 5 Uy ST gy S
(F¥)41 835" = s |, ACEIS/ARBS

sk 53 ACE2 05,5 I sho 5l aials s SARS-COV-2
Ol Sl Olllas aS7 Sl 55 [4] 555 oo Jerte Oljes sla
S48 ACE2 0l o5 5> ARBS 5 ACEIs & <l ol
T s s p ol & ol it ((FFIVA] L)ls gl
ot S lag)ls ) 50 5La8 4 Ve Olhley 7 (S
VA= s S Cisie 4 Ml sl 6 e s el (Sae S
oS salgi ol aallan gl cand b ol D il il
Llodkd 35 525 N3 &1, ARBS L ACEIS (glagls 4L Ol Loy
OI5 o LA ol et 5 93 3,SS Al kS oy Kol |y ol
ACE2 ,, 31 ¢ SARS-COV-2 ;35 ol jl gl S oiS
S Sllas I ESG n 0556 5 ol oY (i sdny
Sl es S5 by 4y 5 ACE2 oL , |, ACEIS/ARBS
01,8 , ACEIS/ARBS &l 51 oi§ Oly o ciomen [YO]
Sl Slalllas s 0l odalive Ol 5T L alin Sl ACE2

JYF] s

4 s Ohlen Sl (5 JB Comer 3 5 adllls (ol o
GASTL B e sl ph g (28 8 plowil 14—y S
2 Ay bl G able LI —ds S Goley Sl
o) ol s ol L i odalie il 5T ) e
(R 2 S0 Saals (o 5o (B8 F S G
LS Cosie 4 M Olley 3 eilip 5T- )
Soadlas ) 58 bl oles b Jlas
F3r Saals O pae dlad pde 5 (e G55 Slafadll) s
Lols 5 18058 Ohley 3 amibp 3T- 08, ot
A8 o Cule OT 6,5 4an

Cdl Sl e 5 S SRAE LS o Sl pa
o3 S dadee 0L Slalllas I Juol ol sl O]
Sl s oo g (6l aue) Sla (oo Slyls o5 (ool 31 5o
SRR Br S PNTRN - PIRCIN S Wi Rt g
doy3 00 4 05 s g guls plel p imman (0 ¥)5 50
1> V8- 587 @ oS St Olwsley 53 6 im Osley |
(eetS Bl syl Fo,e (b dhex S e se b (g le
— L35S 4 M Ollew Ols 53 . (FF)diad Culis 5 (S50 B3 2
S ke (G ola S5 5 oo s Jale &K VL 05 L5 0 0A
Wl ol b (FB)3 03 o O gmimn (5l a0 (sla (S5lew (1
o3k & el Ty e Fae Glas)ls L Ol
Erosm 2l 5 355 (o olial Olley ool o 3 038
S eslizal Jlal Colee b Lle 350 3 1y ol 315
[¥Y]As’ o slwl VA- 58 Cises 5> ACEIS/ARBS
ailo b bl 53380558 (ST o s 4 0l anlllas
b gl 53 0l g 5T 0y o g0 Slassls 5 pue
el sy J xS 05 S
Q,usy)usmdowwwau\yu@u
—d S olew Di b L e b sls aaseia o (5)lolne
el 52 5= 0y s 5 30 (SR 5)13 3 e Al 0 18
— o) e g Sy Gl e able Ogd 055

S S ey Slllls plo b mmls pl 55103 g2 il g 35T




YV Jlw Poylads 1€ Wia3-sls)a

sgilio (Sib)y eole alSiily ¢S}y a3Sibily alas —PPW

ol Ol I S S ol 4 g LIl (O BT )
o3Lizel ARBS I ol 4 45 Sllew Obe 53 e 565 0 o
YL lajes um cplply (OF) ks o Ol |y ST
Gl SKan 05 Hlid s glagyls »Le L ARBS <ACEls
eSS Oldl 5 ACEIS s, S 51 6,8 s o
o P gn 4 a0 DL Sl aalllas s (00)S
Golew s 2alS/ 515 s ARBS L 5 ACEIS s as
3 s S o5 s sl sy SGaSS L a5
Je 53 ACEISalie & Lfies o ok plnil oo
ol andllas 53 odal s S W ge 3315, o ARBS
el

Gl (Sas ACE2 &8 sas 0 O il (sla ooy 5 ol llae
NCOV/SARS-COV-2 Y+V& g5 Us S Ol o, S
65 5 adS sy cay Jlbyl Gl s Law g &8 (YY) i
SWIACE2 0l ¢ S 5 o () 550 2 Ol G55 o
5 e ol sl Sl s Calisee glacal s
s NCOV/SARS-COV-2-2019 &isie ol (sladely
Lghwjbafgﬂhﬁui)\fbbw):.ﬁbw
Sl 4 S b Sib s g2 ACE2 &7 (3,0 sluT
b Soglite gl b Sl Sl (S (Bl (o0 o
255 sdalin alie Ll s ;5 NCOV/ISARS-CoV-2-2019
L35 5 Sl oSl Comaz 0l 55 U257 5 dblie ol
(F) Lol (6 s

ol OB 5 b laadlly s b ol adlllas
ST B P P E S RO Sl e ol
= 53 3,8 55 V4= 558 Olykew 4> ACEIS/ARBS
By L asPl pde 85 Sldlhe pls LE sl
0l S G Sk (oumiln 5T Jde 3T (sla oS g
g B s e Sl ST Hle b il 5T
Sl 5 @l dsli 35 ol bt 03 87 USG5 2 s T
oglize 313 5 dal opl 4l 5 Lagyls cpl 5l eslizul 4 by s

3,8 S 3 a5 5y b il o

b s 55 ACEIS/ARBS i sslizal s age ¢ 9550
4 Jlasl 31w SARS-COV .ol Y-S Ollew
53 dns oo 2alS Ol sla Jke 3 1, ACE2 oL ACE2
Gy bdd conl Eobngt a4 258 0 JWRAS wns
oS Hlge &K el b [NV ] 558 o Jgm sy e LT
35 15184 558 4 Mae Oyl (b 5 ol (e RAS
das (o QLS Sl 0k ploil e ol & Slles iz
g (o Ve VA= 5 S 4 &5 O 5LE8 4 Ve Ol oS
L5i L o g ACEIS/ARBS s pze (sl 51 ol e
Clab 0tialS” (gla gyl 45T 4 b ol Slalllas ol (FY-FO V)
Llg oo s ARB L/y s ACEIS wbe ¢ Y= il o 5T
Solea 1y cins 2l V8- 58755 | ol 1 80 T
LS

3 ACE (slaoliS  )lge Oloys Cov S 0yl 13 ACE2 0L
IB Cose Lyl 13 il 5T Gla oS s pks
b omomen 05 5lad (133 (FA) Ll o il (ol ab>Dle
5 55 S 355 o Oliys ARBS 5 ACEIS (cls oS g
e als | ACE2 0L VL 4 55 ol 531 OT

Rl e G5 b ACE2 055 W )b S
5l s,y s ACE2/Angiotensin-(1-7)/MAS  Axis
Olys @lp o5l @udlS & 5 ST ledshe 5T
Ok Jlab Cpoman (FConl ol slgtin 45 ol sle e
NFf2/HO- s 055" Jisb s NF-KB s LACE2 o &
S| gl 5 Sl slagenl (2l - 5e 1/INQO
S eslizel _ablos 1 Sl andlas b= I L0055 oo
o35 el 51805 S slasly , W ACEIS/ARBS
S5t

Mo Olylawy 53 18- 5,8 s oS Aias e OLis SLa 1S
S35 B sleolen s VL0 Sl e

S Lyls s 55 SWlas OVl HIE 0 LE 5 wus
L6 5 sb 4 ARBS & Ll ACEIS ;i eslizal dias o OLES

oot o 55 0 eVl e gladely Il L g g



ul,Kos 9 t5>u).g_w Lows

Og iy U= uaniliss 3l o S 0158 )lpo Do b 13-2,995 (ST g -TTE

S 4o

il S pde I (Sl adllas ol 5l ol mls JS s
GenFl0) e 2 e sbals O
Lo V=S olew ST i > (ACEIS/ARBS)
Lile (sl e (sla (6 boms 4 Vhin Ol 53 a5 S5 e 2l
o e | paial 35 go dalpd ulal Sl 03 g O Lid
b oiS Hlge 5 il 3T Jobon 00 5T oS 5lge slayls
—ssS 4 oS O L 4 e Olles 53 il 5T 0 S
03 gin Ao & Ll od M V4

E R

S dgia S e oils ias islas Sl Ay cpk
355 o G158 5 S s g andllas ol Jle Olziy
S o>

st G5 gty ab 0Ll I i adlas o
oKils g Ciglae Jl Cole b g Sl 03 (55Lugls
Wl 0 plowil dgin (S ke

&Sl S

S i oMol ilie 0515 4 S e O i

References

OatS S (e (i 457 Ul o3l Ol S8 Slalllas
oS 2l o SE VA S s abs sy 5 4l
ok plil oS igdiee Julse 3y S a5 Lol anllls
sl 5 ACEIS/ARBS i eslizul byl oy .ol
S BlE oS hgdbee Jalpe 58 i 5L VA- S

Dy gD geis ol aalllas s
O Ol o el el la Cosgdone ol o
bl K s s Ken Sllas b b e slgns o
305 Slays 5 50 S 51 b VA= 5 S 4 M Oyl 2387
@S 2y 2uli a4 atwly b oosly 6T gor Ll adlaa
ﬁw&‘m@wt,;,wwqwﬁgm%y
-1 S N | PR PN COE NP C BIPS PRCO
ol Ol yley 55 bs o313 o oL Sl oslizul (glacy s gulous
b Cundy Cao s Sl A spoee S35 )lal gl
o QL Les o ol S s

sh s 8 L s blg w58 IS ASTL Ol g

Griffin S. Covid-19: Commission describes “massive global failures” of pandemic response. British
Medical Journal Publishing Group; 2022.

Sachs JD, Karim SSA, Aknin L, Allen J, Brosbgl K, Colombo F, et al. The Lancet Commission on
lessons for the future from the COVID-19 pandemic. The Lancet. 2022;400(10359):1224-80.

Garg S, Kim L, Whitaker M, O’Halloran A, Cummings C, Holstein R, et al. Hospitalization rates and
characteristics of patients hospitalized with laboratory-confirmed coronavirus disease 2019—COVID-
NET, 14 States, March 1-30, 2020. Morbidity and mortality weekly report. 2020;69(15):458.

Piva S, Filippini M, Turla F, Cattaneo S, Margola A, De Fulviis S, et al. Clinical presentation and initial
management critically ill patients with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) infection in Brescia, Italy. Journal of critical care. 2020;58:29-33.

Wang B, Li R, Lu Z, Huang Y. Does comorbidity increase the risk of patients with COVID-19: evidence
from meta-analysis. Aging (albany NY). 2020;12(7):6049.

Pareek M, Bangash MN, Pareek N, Pan D, Sze S, Minhas JS, et al. Ethnicity and COVID-19: an urgent
public health research priority. The Lancet. 2020;395(10234):1421-2.

Zhang P, Zhu L, Cai J, Lei F, Qin J-J, Xie J, et al. Association of inpatient use of angiotensin-converting
enzyme inhibitors and angiotensin 1l receptor blockers with mortality among patients with hypertension
hospitalized with COVID-19. Circulation research. 2020;126(12):1671-81.

Vaduganathan M ,Vardeny O, Michel T, McMurray JJ, Pfeffer MA, Solomon SD. Renin-angiotensin—
aldosterone system inhibitors in patients with Covid-19. New England Journal of Medicine.
2020;382(17):1653-9.



YV Jlw Poylads 1€ Wia3-sls)a agilio (Sib)y eole alSiily ¢Sy 333l alas —PPO

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Marfella R, D'Onofrio N, Mansueto G, Grimaldi V, Trotta MC, Sardu C, et al. Glycated ACE2 reduces
anti-remodeling effects of renin-angiotensin system inhibition in human diabetic hearts. Cardiovasc
Diabetol. 2022;21(1):146.

Wu C, Ye D, Mullick AE, Li Z, Danser AHJ, Daugherty A, et al. Effects of Renin-Angiotensin Inhibition
on ACE2 and TMPRSS2 Expression: Insights into COVID-19. bioRxiv. 2020.

South AM, Tomlinson L, Edmonston D, Hiremath S, Sparks MA. Controversies of renin-angiotensin
system inhibition during the COVID-19 pandemic. Nat Rev Nephrol. 2020;16.V-Y« &:(7)

Rockx B, Baas T, Zornetzer GA, Haagmans B, Sheahan T, Frieman M, et al. Early upregulation of acute
respiratory distress syndrome-associated cytokines promotes lethal disease in an aged-mouse model of
severe acute respiratory syndrome coronavirus infection. J Virol. 2009;83(14):7062-74.

Klein N, Gembardt F, Supe S, Kaestle SM, Nickles H, Erfinanda L, et al. Angiotensin-(1-7) protects
from experimental acute lung injury. Crit Care Med. 2013;41(11):e334-43.

Sarzani R, Giulietti F, Di Pentima C, Giordano P, Spannella F. Disequilibrium between the classic renin-
angiotensin system and its opposing arm in SARS-CoV-2-related lung injury. Am J Physiol Lung Cell
Mol Physiol. 2020;319(2):L325-L36.

Hofmann H, Geier M, Marzi A, Krumbiegel M, Peipp M, Fey GH, et al. Susceptibility to SARS
coronavirus S protein-driven infection correlates with expression of angiotensin converting enzyme 2
and infection can be blocked by soluble receptor. Biochem Biophys Res Commun. 2004;319(4):1216-
21.

Kuba K ,Imai Y, Rao S, Gao H, Guo F, Guan B, et al. A crucial role of angiotensin converting enzyme
2 (ACE2) in SARS coronavirus-induced lung injury. Nat Med. 2005;11(8):875-9.

Yan R, Zhang Y, Li Y, Xia L, Guo Y, Zhou Q. Structural basis for the recognition of SARS-CoV-2 by
full-length human ACE2. Science. 2020;367(6485):1444-8.

Verdecchia P, Cavallini C, Spanevello A, Angeli F. The pivotal link between ACE2 deficiency and
SARS-CoV-2 infection. Eur J Intern Med. 2020;76:14-20.

Wang H, Yang P, Liu K ,Guo F, Zhang Y, Zhang G, et al. SARS coronavirus entry into host cells
through a novel clathrin- and caveolae-independent endocytic pathway. Cell Res. 2008;18(2):290-301.
Guan WJ, Liang WH, Zhao Y, Liang HR, Chen ZS, Li YM, et al. Comorbidity and its impact on 1590
patients with COVID-19 in China: a nationwide analysis. Eur Respir J. 2020;55.(¢)

Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical Characteristics of 138 Hospitalized Patients
With 2019 Novel Coronavirus-Infected Pneumonia in Wuhan, China. JAMA. 2020;323(11):1061-9.
Haga S, Yamamoto N, Nakai-Murakami C, Osawa Y, Tokunaga K, Sata T, et al. Modulation of TNF-
alpha-converting enzyme by the spike protein of SARS-CoV and ACE2 induces TNF-alpha production
and facilitates viral entry. Proc Natl Acad Sci U S A. 2008;105(22):7809-14.

de Ligt M, Hesselink MKC, Jorgensen J, Jocken JWE, Blaak EE, Goossens GH. The angiotensin 1l type
1 receptor blocker valsartan in the battle against COVID-19. Obesity (Silver Spring). 2021;29(9):1-¥YY
i

Ishiyama Y, Gallagher PE, Averill DB, Tallant EA, Brosnihan KB, Ferrario CM. Upregulation of
angiotensin-converting enzyme 2 after myocardial infarction by blockade of angiotensin Il receptors.
Hypertension. 2004;43(5):970-6.

Soler MJ, Ye M ,Wysocki J, William J, Lloveras J, Batlle D. Localization of ACE2 in the renal
vasculature: amplification by angiotensin Il type 1 receptor blockade using telmisartan. Am J Physiol
Renal Physiol. 2009;296(2):F398-405.

Sukumaran V, Tsuchimochi H, Tatsumi E, Shirai M, Pearson JT. Azilsartan ameliorates diabetic
cardiomyopathy in young db/db mice through the modulation of ACE-2/ANG 1-7/Mas receptor cascade.
Biochem Pharmacol. 2017;144:90-9.

de Simone G. Position statement of the ESC Council on Hypertension on ACE-inhibitors and
angiotensin receptor blockers. Eur Soc Cardiol. 2020;13.

Bozkurt B, Kovacs R, Harrington B. Joint HFSA/ACC/AHA statement addresses concerns re: using
RAAS antagonists in COVID-19. Journal of cardiac failure. 2020;26(5):37.



ul,Kos 9 SsUlpi lowds g wg M= unailigy 33l iy oo Sa 01uS ) lpo Brao b 19-198S (spST Giww -TT1

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44,

45.

46.

47.

48.

49.

50.

Grasselli G, Zangrillo A, Zanella A, Antonelli M, Cabrini L, Castelli A, et al. Baseline characteristics
and outcomes of 1591 patients infected with SARS-CoV-2 admitted to ICUs of the Lombardy Region,
Italy. Jama. 2020;323(16):1574-81.

Wu C, Chen X, Cai Y, Zhou X, Xu S, Huang H, et al. Risk factors associated with acute respiratory
distress syndrome and death in patients with coronavirus disease 2019 pneumonia in Wuhan, China.
JAMA internal medicine. 2020;180(7):934-43.

Schultz WM, Kelli HM ,Lisko JC, Varghese T, Shen J, Sandesara P, et al. Socioeconomic status and
cardiovascular outcomes: challenges and interventions. Circulation. 2018;137(20):2166-78.

Kew KM, Malik P, Aniruddhan K, Normansell R. Shared decision-making for people with asthma.
Cochrane Database of Systematic Reviews. 2017.()+)

Souza ACR, Vasconcelos AR, Prado PS, Pereira CPM. Zinc, vitamin D and vitamin C: perspectives for
COVID-19 with a focus on physical tissue barrier integrity. Frontiers in nutrition. 2020;7:295.

Yang X, Yu Y, Xu J, Shu H, Xia J, Liu H, et al. Clinical course and outcomes of critically ill patients
with SARS-CoV-2 pneumonia in Wuhan, China: a single-centered, retrospective, observational study.
Lancet Respir Med. 2020;8(5):475-81.

Fang L ,Karakiulakis G, Roth M. Are patients with hypertension and diabetes mellitus at increased risk
for COVID-19 infection? The lancet respiratory medicine. 2020;8(4):e21.

Nouri-Vaskeh M, Kalami N, Zand R, Soroureddin Z, Varshochi M, Ansarin K, et al. Comparison of
losartan and amlodipine effects on the outcomes of patient with COVID-19 and primary hypertension:
A randomised clinical trial. Int J Clin Pract. 2021;75(6):e14124.

Huang Z, CaoJ, Yao Y, Jin X, Luo Z, Xue Y, et al. Erratum to the effect of RAS blockers on the clinical
characteristics of COVID-19 patients with hypertension. Ann Transl Med. 2020;8(17):1119.

Mancia G, Rea F, Ludergnani M, Apolone G, Corrao G. Renin—angiotensin—aldosterone system
blockers and the risk of Covid-19. New England Journal of Medicine. 2020;382(25):2431-40.
Reynolds HR, Adhikari S, Pulgarin C, Troxel AB, Iturrate E, Johnson SB, et al. Renin-angiotensin—
aldosterone system inhibitors and risk of Covid-19. New England Journal of Medicine.
2020;382(25):2441-8.

Gnanenthiran SR, Borghi C, Burger D, Caramelli B, Charchar F, Chirinos JA, et al. Renin-Angiotensin
System Inhibitors in Patients With COVID-19: A Meta-Analysis of Randomized Controlled Trials Led
by the International Society of Hypertension. Journal of the American Heart Association.
2022;11(17):026143.

Zhang X, Yu J, Pan LY, Jiang HY. ACEI/ARB use and risk of infection or severity or mortality of
COVID-19: A systematic review and meta-analysis. Pharmacol Res. 2020;158:104927.

ACE A. Antihypertensive drugs and risk of COVID-19? Nature. 2003;426:450-54.

Ferrario CM, Ahmad S, Groban L. Mechanisms by which angiotensin-receptor blockers increase ACE2
levels. Nature Reviews Cardiology. 2020;17(6):378.-

Wan Y, Shang J, Graham R, Baric RS ,Li F. Receptor Recognition by the Novel Coronavirus from
Wuhan: an Analysis Based on Decade-Long Structural Studies of SARS Coronavirus. J Virol.
2020;94.(Y)

Guo X, Zhu Y, Hong Y. Decreased mortality of COVID-19 with renin-angiotensin-aldosterone system
inhibitors therapy in patients with hypertension: a meta-analysis. Hypertension. 2020;76(2):e13-e4.
Ssentongo AE, Ssentongo P, Heilbrunn ES, Lekoubou A, Du P, Liao D, et al. Renin—-angiotensin—
aldosterone system inhibitors and the risk of mortality in patients with hypertension hospitalised for
COVID-19: systematic review and meta-analysis. Open heart. 2020;7(2):e001353.

Lee MM, Docherty KF, Sattar N, Mehta N, Kalra A, Nowacki AS, et al. Renin—angiotensin system
blockers, risk of SARS-CoV-2 infection and outcomes from CoViD-19: systematic review and meta-a
Wan Y, Graham R, Baric R, Li F. An analysis based on decade-long structural studies of SARS 3, JVI
Accepted Manuscript Posted Online 29 January 2020. J Virol. 2020.

Sahu S, Patil CR, Kumar S, Apparsundaram S, Goyal RK. Role of ACE2-Ang (1-7)-Mas axis in post-
COVID-19 complications and its dietary modulation. Mol Cell Biochem. 2022;477(1):225-40.
Muchtaridi M, Amirah SR, Harmonis JA, Ikram EHK. Role of Nuclear Factor Erythroid 2 (Nrf2) in the
Recovery of Long COVID-19 Using Natural Antioxidants: A Systematic Review. Antioxidants (Basel).
2022;11.(M)




YV Jlw Poylads 1€ Wia3-sls)a agilis (3ib)y eole alGibily (Sib)y 035l alas —WPYV

51.

52.

53.

o4.

95.

Matsushita K, Ding N, Kou M, Hu X, Chen M, Gao Y et al. The relationship of COVID-19 severity
with cardiovascular disease and its traditional risk factors: a systematic review and meta-analysis. Global
heart. 2020;15.(})

Li M, Wang Y, Ndiwane N, Orner MB, Palacios N, Mittler B, et al. The association of COVID-19
occurrence and severity with the use of angiotensin converting enzyme inhibitors or angiotensin-I1
receptor blockers in patients with hypertension. PL0oS One. 2021;16(3):e0248652.

Kumar S, Nikravesh M, Chukwuemeka U, Randazzo M, Flores P ,Choday P, et al. Safety of ACEi and
ARB in COVID-19 management: A retrospective analysis. Clinical Cardiology. 2022;45(7):759-66.
Mortensen EM, Nakashima B, Cornell J, Copeland LA, Pugh MJ, Anzueto A, et al. Population-based
study of statins, angiotensin Il receptor blockers, and angiotensin-converting enzyme inhibitors on
pneumonia-related outcomes. Clinical infectious diseases. 2012;55(11):1466-73.

Székacs B, Varbird S, Debreczeni L. High-dose ACEi might be harmful in COVID-19 patients with
serious respiratory distress syndrome by leading to excessive bradykinin receptor activation. Physiology
International. 2021;108(1):1-9.



ul,Kos 9 tS)LJL.g_uJ Lows

Og iy V= uaaniligs 3l o S 0158 )lpo Byao b 1225995 (ST ingy -TTA

Original Article

COVID-19 prognosis with the use of renin-angiotensin-aldosterone

system inhibitors

Received: 25/007/2023 - Accepted: 25/10/2023

Shima Shahrabadi *
Saeid Eslami 2
Fereshteh Sheybani 3
Masoumeh Akbari 4
Zhila Taherzadeh *

! Department of Pharmacodynamy and
Toxicology, School of Pharmacy,
Mashhad University of Medical
Sciences, Mashhad, Iran

2 Department of Medical Informatics,,
School of Medicin, Mashhad University
of Medical Sciences, Mashhad, Iran

% Departments of Infectious Diseases
and Pathology, Faculty of Medicine,
Mashhad University of Medical
Sciences, Mashhad, Iran.

4 Persian cohort research center,
Mashhad University of Medical
Sciences, Mashhad, Iran

% Faculty of Pharmacology and
Toxicology, Faculty of Pharmacy,
Mashhad University of Medical
Sciences, Mashhad, Iran

Email: taherzadehzh@mums.ac.ir

Abstract

Introduction and purpose: This study was carried out with the aim of
expressing the prognosis of COVID-19 with a history of taking drugs
affecting the renin-angiotensin system in affected patients.

Methodology: In this cross-sectional observational-analytical study, the
information of patients who were referred to Imam Reza (AS) hospital with
suspected symptoms of COVID-19from March 2018 to May 1400, was
extracted from the registry system of Imam Reza (AS) Mashhad Hospital.
Demographic information, underlying diseases and simultaneous use of other
drugs, drugs used in the treatment of COVID-19, body temperature, blood
oxygen level, progression of COVID-19, on the day of admission and the day
of discharge in 139 patients with COVID-19 with history of use drugs
affecting the renin-angiotensin system in the management of blood pressure
(group A) were compared with 67 patients with COVID-19 who had no
history of taking drugs affecting the renin-angiotensin system in the
management of blood pressure. The duration of hospitalization and the final
outcome (improvement/death) were also recorded for the patients.

Findings: There was no statistically significant relationship between the
history of taking drugs affecting the renin-angiotensin system with the
mortality rate (p=0.72) and clinical parameters such as the severity of the
COVID-19 disease (p=0.64), fever (p=0.72) and the level of oxygen in the
blood (p=0.40). There was no significant relationship between the use of
drugs that affect the renin-angiotensin system and the number of days of
hospitalization at the time of discharge from the hospital in both groups.
Conclusion: The history of taking drugs affecting the renin-angiotensin
system does not play a major role in the exacerbation of the disease of
COVID-19 or the increase in mortality in patients with hypertension.

Key words: Renin-angiotensin-aldosterone system, Covid-19, Coronavirus
disease, Angiotensin-converting enzyme inhibitors, Angiotensin receptor
blocker
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