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From the start of the COVID-19 pandemic, new SARS-CoV-2 variants have emerged that potentially affect
transmissibility, severity, and immune evasion in infected individuals. Conclusions: SARS-CoV-2 variants can

potentially have an impact on clinical outcomes.

SARS-CoV-2 variants mutations clinical outcomes

| 1. Introduction

Variability in organisms leads to important changes which will have an effect on the course of their evolution 22, |n
viruses, changes can determine their pathogenicity and virulence BI¥l: even single base changes can markedly
influence their spread and confer selective advantages 2.

Since the beginning of the COVID-19 pandemic, it has been reported that SARS-CoV-2 has presented multiple
changes in its genetic sequence that can potentially increase its infectivity, pathogenicity and antigenic capacity.
This could affect the individual’s immune response and increase the severity of the clinical outcomes in each of the
outbreaks I, One of the first variants to be recognized was D614G in the spike protein B8 and as genome
sequencing subsequently progressed in different countries, it was reported that different mutations influence the
adaptation of the virus to environmental and population contexts, in addition to conferring various phenotypes of
clinical interest (2101,

The clinical course caused by SARS-CoV-2 is associated with country-specific epidemiological and health
contexts, age, pre-existing diseases, comorbidities, and host allelic variations [11122] However, meta-analyses and
observational studies have shown that the so-called Variants of Concern increase the risk of disease severity and
death, compared to other non-VOC variants, including the original Wuhan or “wild-type” variant 13124 This opens
multiple questions about the interrelationship of the factors that condition the body’s responses to SARS-CoV-2
infection and emphasizes the need to study those variables that could impact the outcome of the infection; one
guestion of importance is the interrelationship between variants of the virus and their clinical outcomes, an aspect
that, due to the social, biological and methodological heterogeneity of the available evidence, has thus far not been
explored in depth [L3I[14]1[15]

| 2. SARS-CoV-2 Variants and Clinical Outcomes

2.1. SARS-CoV-2 Variants
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One of the first variants reported in the COVID-19 pandemic was D614G in the spike protein, which is associated
with an increase in viral load, immune escape, possible drug resistance and increased pathogenicity. This amino

acid substitution has been maintained in the different current variants. [L8IL7I[18][19]20]

It has been pointed out that the region coding for the receptor binding domain (RBD) of the spike protein is prone to
accumulate changes in SARS-CoV-2; 13 articles analyzed reported substitutions along this region, among them:

N501Y, E484K, N439K, S477N, S399P, and K417V. It has been proposed that changes in this region could alter
binding affinity of SARS-CoV-2 for ACE2 [LL[13]115][21][22][23][24][25][26][27][28][29][30]

Another reported variant in the spike protein was P681H, which is located near the furin cleavage site and is
associated with increased transmissibility and infectivity of SARS-CoV-2 [24l27]. The main Variants of Concern
present changes in sequences associated to the spike protein, in the RBD and RBM (receptor binding motif) and

the furin cleavage site. Some of the most relevant changes in the spike protein are illustrated in Figure 1.

Spike protein

PaRIH

- D40

Figure 1. Main changes in spike protein reported in articles analyzed. e Protomer of the spike protein; ¢ RBD; e
RBM; e amino acid substitutions, e ACE2 protein, (PDB structure B1I82] pyMOL v.4.6).

The changes in SARS-CoV-2 are distributed in various sites in its sequence-like spike protein, N protein, RNA-
dependent RNA polymerase (RdRp), NSP3, NSP4 and other open reading frames (ORFs) (Table 1).

Table 1. Changes in SARS-CoV-2 sequences reported in the studies. ® Changes in nucleotide sequences.

Changes Location Sources

" D614G, V16F, V367L, K558N, Q675H, A879V, L452R, S939F, Spike protein () [GILEIATIILEI9[20]
[20][22)[24](25)(26]
V1176F, K1191N, G1219V, S399P, L54F, N501Y, E484K, S477N, e ——
L5F, V213A, S689R, A570D, T7161, S982A, D1118H, P681H, [34(35)1361(37)(38]

N439K, V83L, W258R, Q677H, N811l, S640A, V6FS, H66D,
D215G, V483A, H655Y, G669S, Q949R, and N1187D.

" m6 A methylation.
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Changes Location Sources
* Non-synonymous 21,575; 25,106; 23,403; 24,099, and 24,453. °
* Deletion 21,603-21,614. °
* R203K, 1292T, G204R, S202N, M2341, A376T, S194L, P13L, Nucleocapsid EelslzzR4IzT
A119S, Q160R, S193l, R195S, P199S, V30L, G212V, and S197L.  phosphoprotein (N [29130137]138]
protein)
* L3606F, and C370R.
* Synonymous 19,944, and 20,764. ° R (39][21][26]
* Insertion 11,074. "
* A138T.
NSP1 8]
* T85I, A205V, V247A, T2561, Q321K and T814l. NSPo (24][27][33][38]
* F106F, P822L, P679S, T10221, A1179V, T1198K, F1354C, EelslizEalEs]
P1665L, L916, F924, D1585, N1673, and 8782C. NSP3 [36][38]
* F308Y, S76S, A231V, E3073A, and A323S. [18][27](291(33][35]
NSP4 (28]
* E3909G.
NSP7 8]
* A21T and T4040l. NSPS [27][38]
" L42F.
NSP9 [27]
* A176S, P314L and V767L. NSP12 [39][22]135]
* P504L, Y541C, T1271, T153l, V169F, M5761, S5398L, and P203L. NSP13 [271(33][35][38]
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Changes Location Sources
Sk NSP14 (23)38]
* H337Y.
NSP15 [27]
" Y222C.
NSP16 [27]

" G251V, G196V, S253P, Q57H, A54V, A99S, T151l, and D222Y. BoL8]22][24127]

ORF3a [29][30][33][36][37]
* Deletion 25,710-25,715. ° .

" I33T. ORF6 [18][37]

* Deletion 27,508-27,751. °
ORF7b [87]

" L84S. [L7][18][29][30][33]
ORF8 [35][40][41]

" A97V, P323L, P232L, P227L, T248I, A656S, H892Y, M906V;

G227A; C865T; Y4424; PA715L, 14408C, and C14408T. ST LEel]
RdRp [24][2729)[301(33]
* Nucleotic substitution nt14408

vide

r-order

" G3728S. .
3C-like protease (28]

2. Franzo, G.; Drigo, M.; Legnardi, M.; Grassi, L.; Pasotto, D.; Menandro, M.; Cecchinato, M.;
Tucciarone, C. Bovine Coronavirus: Variability, Evolution, and Dispersal Patterns of a No Longer
Neglected Betacoronavirus. Viruses 2020, 12, 1285.

2.2\ S ARS4CoVr2 Variants anHCHnical Outeemeson Team. Emergence of a Novel Swine-

Origin Influenza A (H1IN1) Virus in Humans. N. Engl. J. Med. 2009, 360, 2605-2615.
Prior to the reporting of Variants of Interest (VOI) and Variants of Concern (VOC), changes in the SARS-CoV-2

ShqlRHES 1 8GR MENE NG Nt on RAFED WERe i Radt eGSR Dé14B BRHAR 14\ S8pike
profehti8s Rt P B5iktrer BITS Do Reldre T T AratRh el SPAHS YA BRLOMB S AR IRD oS SRR Kl
outgﬁ@g@[ﬂ'@tmmg\%s %%QUQ&EH%C&HF&%W%%%KQ%ﬂgvgeoc?ﬂro :l‘éat"?’cﬁ%hip with disease severity; this change
iBcrpsetsaitgradanabliarmidhelivitisdmhunen ReeGakors. FithalgdscessridirnfesMatatsnser Rikisegemyd
7 \fihessafie seeneitaoraS pissiftig et repiSaticvpirehiiahernis Pratiiogwhob e asonot found to have

a direct effect on clinical outcomes, compared to the original virus. However, it was reported that this substitution
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IacE amevgatk ranifieieht Alakzdimolepe AdeAdyViuita Hat Goinkctdhse B Gi@ Siob ANED AN teeiSARS dgaMst
vardspikett)zprpteindroassaciateibsi#d. higher COVID-19 mortality? Int. J. Infect. Dis. 2020, 96,

459-460.
A7$Ct:u€yd?]ete5mirl1<e€ Itlhat IE)OI)II\%_enkI: mutgtions inhSARS-ﬁo\§-2 had different optcomg\s. For mild drisease, the
aana, J.; r, L.; Mittal, N. Facjng the wratn of enigmatic mutations: A review on t
following amiino acu}jc anges were J}altectecj: 9848, G196V in ORF8 and ORE%a, respect}(/ely, as well as L37F

emergence of severe acute respiratory syndrome coronavirus 2 variants amid coronavjrus . .
Subgmut[; ns ﬁ;; rﬁ’ség E3%8\|(ECL|Jn _Ngngan(? gl%lé?l)n ihe N protgin. hen anglymsng sequences o# Hospﬁahzed
Isease- andemjc. Environ. Microbiol. .
patients, fgc:lﬁar%es d‘lastrllbuted Yn seven genes were %und: three in the spike protein, two in RdRp, two in ORF3a,

BeNtansiacdin Rfe iiChRKG bodtyw S in NGB hile; iMtatdetiotipDeS, | KoFhiarke Grandaandry SSPeand
S2RRRBREYa28pike variant D614G favors an open conformational state. Sci. Adv. 2021, 7,

eabf3671.

In a study where associations between different mutations and clinical outcomes were analyzed, Zekri et al. 28

9. Almubaid, Z.; Al-Mubaid, H. Analysis and comparison of genetic variants and. mutations of the
foun r.’% a sample of 50 pat?entsl_tkat%e)(/G deré%on in R1e sp(l)ke pr&em was assoglateop WltWanaincreased rrllsk and

novel coronavirus SARS-CoV-2. Gene Rep, 2021, 23, 101064. , , .
dura’&)on OF %ver and nasal congestion, W%ﬁe 'ﬁ1e L§)606—Nsp6 gelegon was associated with an increased presence

14¥. ddag ey dohju kel edingdsiibn Jackson, B.; Gupta, R.K.; Thomson, E.C.; Harrison, E.M.; Ludden,
C.; Reeve, R.; Rambaut, A.; COVID-19 Genomics UK (COG-UK) Consortium; et al. SARS-CoV-2

Wh@arﬁ\ﬁi@?@p’ﬂ@ AR E d?ﬁpﬂhn%n\éeés%%ﬁé4ﬁ%ti.”wmdﬁ@moﬁn202§q!1‘3,‘ Agsecigtipn was found

between these with infection and mortality rates, without correlation with other studies (2. Likewise, the N501Y

11. Stirrup, O.; Boshier, F.; Venturini, C.; Guerra-Assuncao, J.A.; Alcolea-Medina, A.; Beckett, A.; .
variant ithe spEe protein was ?ound to have an ?ncrease, V\ﬂt out stéﬁﬁsﬁ%ﬁ sllgﬁifl\élance, ofal\S% |en terms of risk of

?haralam[%us, T.; Filipe, A.D.S.; Glaysher, S.; Khan, T.; et al. SARS-CoV-2 lineage B.1.1.7 is
fatal outcome =2,

associated with greater disease severity among hospitalised women but not men: Multicentre

In éﬁ%ogﬁﬁwg}‘ra%vgI&%%Wﬁ%%p&%?t%@%ré’a%)mgt%n signatures responsible for promoting mild and
1SEVAISARYESESR O ipownich 26 RixEaiens Zoutthbgrise o e N ake 8o, mﬁ@%ﬁ@ feietapytad godigtaene
e”ﬁ%ﬁ%ﬂ@éﬁﬁ@ilﬂﬂ@@@lﬂ%cﬁﬁ?i@F@éfidﬁaérmo@@%@mi@di@@a@@@é@éﬁ%'ﬁuﬁT@@ngﬁ]].T@@ZO?S

alloywedffagdevelopment of models to predict the degree of severity by adjusting the age of patients and analyzing

their viral secwlences (https://covidoutcome.com/, accessible from 27 December 2021). )
13. Patone, M.; Thomas, K.; Hatch, R.; Tan, P.S.; Coupland, C.; Liao, W.; Mouncey, P.; Harrison, D.;

it NROVENY KrogdSsnEt rirtlioMOraHFARd SHEGR! S Uphad BHRSInnaRSRcERe duyiNdRge AR Shigh
presla‘?éﬁge”&e%&%% i&@%l@&%@%&?&?%@#%@4%9*‘8&‘7%“{8& I'—l‘a’%?%%hl @f&IL %{Fpaﬁ)&pﬂ gﬂanges

Wer%SEJ%_s%ﬁlz,Qhey were associated with mild and severe outcomes. Likewise, a single nucleotide change

10t ¥4608). I ReRp WwRsrRpsRCiates, Withssuamsaase S iseasriSlinical Outcomes of the SARS-CoV-2

Variants of Concern. Front. Public Health 2021, 9, 775224.
Regarding prolonged viral RNA shedding, which can be up to 100 days in patients with severe disease, one study

lr%pg:rﬂ%m%'t ‘lfi;r&%%%'a‘hg‘] tin%e%(&FQ%sﬁﬁhleﬁv,&@%SO]é @ra@ﬁ( ;ﬁé‘Riﬂ&tagth Ql@%Qé%a?Td %irrégses

whér BIPREPfeSenGPLAPHHN R Yis Sl Sithe! R-&3 Palieris eoe CYRIKRId| v REElessRgh Rlinicaly

repFggéﬁ@&a,pjgng@%&géQgé@@-Cov-z UK-variant spread in the Southeast of France. Sci. Rep.
2021, 11, 18456.

1BSIANRSEih, FESGEY LGRS, Jn Rl gMPeS Hah 5. HISEME R ik 2B $oeR dIOM 22 nigra
Perspechidt: e pitfe iiGI68 1T iRt SR RETBYRAEHAPA BN HRSMSY P RAS SRSt BB rRkiAfed-n this
confiitebd'Bfs 855EBIG (EHIBS 185 Rl SLaRHTT SHraF SRS G266 SPIFBAY AR 14T
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1T 2E82padd 025 64arkingndaWigus] alwatikumeinBheSDREBaS e gi@ppie (23 83aT €5 1641 Miauhene,dkbigin were
assBepe] With\aiazaehse BedosereCaset ah SARIS@Eavhasgprodris)diaracterization and clinical

manifestation of the COVID-19 outbreak in Uruguay. Emerg. Microbes Infect. 2021, 10, 51-65.

Methylation at the m6 A loci of the spike protein has been identified in patients debuting with gastrointestinal

18. N A.; Pongor, S.; Gyfr . Different mutati in SARS-CoV- iate with severe an
s8ymp€jf1 5, vx’/hic% gguldsp’rcg\sl}(ljoe f{}(id%rlﬁngemeec%anlilst%tso%? lltsSchan%eCi% v%u?e%scoeca%t tratnsr%(less(laone gaéjacity

durmél%lﬁ ;[gg@%hl g'ff‘e]bfafﬂg rglﬂtccrgrgé'?\gres%tr?ogg %%d E(Z\’/elr(e)6 |SZ§%'se (161,
19. Isabel, S.; Grafia-Miraglia, L.; Gutierrez, J.M.; Bundalovic-Torma, C.; Groves, H.E.; Isabel, M.R.;
2.3 RiseiandrsSpreadiofVadantssfOneernT ; et al. Evolutionary and structural analyses of

SARS-CoV-2 D614G spike protein mutation now documented worldwide. Sci. Rep. 2020, 10,
CherBQgically, the reported VOCs in the studies analyzed were:

2Bettyl (Blar 350} jtWagfiest, dacuimantag ©.MayR2020) onlcidditoPip Libe Db 1 Mosatatilutidr, RedaaBant presents
oth&tichangeonydd .afRykes KEan X5ty etalcdniial the napaetyrelieah padtesnspeftheffs RS 80dL3 infection
or \auatimetddninhé/asheagéan Btatmssdissibrahss hdeol e20Rdteti Bt @afo@BRA% compared to the Wuhan variant

[2_4]

21.°Al Khatib, H.A.; Benslimane, F.M.; Elbashir, I.E.; Coyle, P.V.; Al Maslamani, M.A.; Al-Khal, A.; Al
Alpill-/ar\] ?ELllAl@’ i\cgéarsft?#i\%g’ir|1_| %b%évrggéq_y(%%t“%;r\égé%@/ '\7? 1E7 f%ﬁr;sc};e;c%\glzr{gr%gré/ils%b|%yl,:)ggr?snetc?u\gr%tche of key
chanagg s%ecff?ga?lys/ein t\éelg%ﬁ'(Ng Tg() a%d' nréaerctthe #Sl’rlﬂ (I:eévage Site tP681?—|Jj, which could increase the
28 fguUoiec 2-ang Galeom imphevassientidn abevauxmG stan Gedpteetiy Bly; Bédbttosduld Retereairibyted to
the BapichairghetsioR iaadi dpminhaciest thiCuaedralirEheevgeiddectunel ibataoiva bt ® SARSHEQ\(E21.617.2).

Ll4A4dseille-4’ variant. Int. J. Infect. Dis. 2021, 106, 228—236.

23. Ho .-T.; Colson, P.; Levasseur, A.; Delerce, J.; Lagier, J.-C.; Parola, P.; Million, M.; Fournier
Delta: %,gz%tif\l/ed in C(5~ctober 2020, it %as ecome the most commgn variant global y,alts mili\lﬂn changes are D614G,

e A LR D e B S R S e P R s e St e e AR &N ceased
ar ants a‘t one hPS ital durin threesph?ses %f th? COVID-19 epidemic jn Marig%llle, France,, .
rlskI of otsp(ga |za%|o|2, 0 gzeézdijragtg) 10(1;%/532@ ease by infected persons, low Ct values in PCR, greater affinity to
the RCeECZ'rec%B%r', m\(/a(t): ianisms of éscape 1o the effect of antibodies and transmissibility increased by 50% [421144],
24. Morris, C.P.; Luo, C.H.; Amadi, A.; Schwartz, M.; Gallagher, N.; Ray, S.C.; Pekosz, A.; Mostafa,
Gapnpq (Rl fsaroenmsaiasté AuenRes gitéo RjoBNattirenie e oprzaa relstr 45 v psigp sriftRkecorder affinity

for (i OR&E2CEERBIREGRSE: EQOKMAT JEAd e PEAINGEHAMSIB COMEEHIE EIintS|fTe@aIs tRoRMissibility
estigialssiag. 40% in relation to the first variants 241,

28mERRERE ety BRI the ANRBNEIRoISs RRERAHEP R THES i WRsS de RIS ARRWSEH k& and

DelRVifafts FHEECHdvidBASGRth RrlinPdlgRo gra @bl @HRINgiy RRraGeNstc SPHITIN AU Y ARRBES

witt @ afiessiatile e vading.apiRodysme digigddmmaity: £61202%1d 8%t L fightP hrobility of
T EFRIANS CPUgDaRsLANRETIR; BummRlesto raathar vaRanis&d3: Gabellec, A.; Velmans, N.; Montagne,
C.; Du Coudret, S.G.; Droumaguet, E.; et al. A new SARS-CoV-2 variant with high lethality poorly

2"%1e%{:'?§5‘ Mﬁﬂ%ﬂﬂ%ﬁdﬁ&“}nﬁ@i&ﬁh&é&%ﬁ&rvaﬁonal study. Clin. Microbiol. Infect.

2021, 28, 298.e9-298.e15, _ .
The ynarr%cs of the ARS-CO\?Z variants analyzed throughout the pandemic has been complex. In France, after

2he Grsnadtt rdéib wes, e reHaimandris ;thdahael s e gids ndoiaficdl jripdchair the. cdmasathtive. stieyney Fournier
et afidhayats dskamitard Khatehalvidtoliitulav eipidamiol gy afded RBeGOWHIcHs (darNfrons EaiBxebwith
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hydaaihyac{n sted DI MaidMedakd enalt .h20zkotidteddith changes in the affinity for ACE2 and decrease the
A5 &L 18,5 AR I0IREnG (ISR SNk OB Y SRR B ArgaRfe
detproned At neagss Bild odnd Bk S0R MR 87 ISAARS AP gLe (BSRs ie gy BesSeRnthR e
of tgiptg@w_g%wgz re assqigéi?l ]\_/@t’h(sglglre severe clinical outcomes and consequently higher mortality and

iruses
hospitalization rates 23], however in this study the association between variants and disease severity was not clear.

29. Nagy, A.; Ligeti, B.; Szebeni, J.; Pongor, S.; Gy6rffy, B. COVIDOUTCOME—estimating COVID
Comaretity thaset. 213 imetajows gnatd te HésttnaiSAR paSwdi abnitmehiatrgesed? ARk a0 dverity and

fatdb@atwdR{®s. This lineage shows several substitutions in NSP12:P323L, N:S194L as well as D614G and P681H

3%18193%‘ngﬁhelfip'i5e gﬁta?ﬁng, L.; Que, L.; Dong, M.; Xie, B.; Wang, Q.; Wei, Y.; Xie, X.; Li, L.; et al.

The B HRg mter e A, Respiratony SYRdrome TURRRVILS 2 Mutaton oot Asogated withe
Clinical Outcgﬁmes and Transmission, Frogt. |(i‘ro iol. 2021, 12, 753823

deletion in the spike protein (H66D, G142V, Y144del, DZ15G, V483A, D614G, H655Y, G669S, Q949R, N1187D),

3ds BehtengHanheWnahiedr AeGianXuwés; &Reorstasy) GithMdritin, 28-Ray Raskintiad, B Skepwekbdtd.VOC and

othGamivlawrSidedgeseptoo bs)d#Blg and priming of the spike protein of SARS-CoV-2 for membrane
fusion. Nature 2020, 588, 327-330.

Conversely, when analyzing the degree of disease severity with SARS-CoV-2 variants, Al Khatib et al. 2 identified

o os N spsaHc TeONN B T B B3 e adas Sssotiated Wil Severe syaTonts, paterts wno deacioped

wora D QLSS TR BGSE BRI P08 2820220 value 0.001).

33. Nakamichi, K.; Shen, J.Z.; Lee, C.S.; Lee, A.; Roberts, E.A.; Simonson, P.D.; Roychoudhury, P,;
Wham difesa, ClrdetaiieaanalyAeR WRRRSC IR hedt @niFf Spieaesidhveasiriemansy ddormidd oages
(vagmRY-the \RRR4eaFeditieBrieMOVED G 1 veR s sooated vith mpre severe outcomes as they had more

pronounced systemic inflammation with hl\i/?her concentrations of proinflar_nma_ltolgy cytokines, chemokines and
34, Gw}adl; akim, M.S.: Wibawa, H.; rgellﬁf Trisnawati, I.: Sugnxatl, . Aflahayatl; El Khair, R.;
growth factors compared to the G, S and 'O clades B Conversely, when outtomes Were analyzed with respect’to

Iskandar, K.; Siswanto; et al. Association between prognastic factors and the outcomes of patients
infectl|<on y the G and S/ c?a es, |It was observed that, re ar%[e of clade, the results were similar (lan tern?s of rate

of Hgg%ﬁg iga\%trbs %ﬁdR cﬁa_a(t:r?[\g?. Bﬁ(rebscglrjlgl rg?)%lrttlgéeths tlcg erc\)/t%\llgsngtl{att?sttli?:gl?y F%%te%%g 'ir?c?gaj'ée]dlrhgr:ltg?t)yz in
3imi G, flttibeiake; ahialps &4 cQimarerd S nthiek vBYiagis\8E!. Gui, L.; Wu, P. Molecular epidemiology
analysis of early variants of SARS-CoV-2 reveals the potential impact of mutations P504L and

It hgshaen (REDAeS)NAthe Micarem e legesuatentdsyrmes. BeREtard/bpspizlizagons g4gdihas been

related to its infection in younger %ﬂqe_ groups, while the M4V variant infects mainly older adults and has a higher
36. ES@er, EP; Sihen Y.-\A?.; Adhikari, T.M.; Tu, Z.J.; Li, D.;O,_l, E.A; Fag<as, D.H.;J?rogop, G.W.; Ko,
probability of pro ucmggfever, ower frequency of cough, rhinitis and olfactory and gustatory’disorders, as well as’a
. J.S,; Ch?ﬂ, T.A.; et al. Genomic \Aplﬁlﬁmlolor%}/ of AR?-COV—Z Infeé:t on Purln%the.lnltlal
higher rate of hospitalization associated with hypoxemia. It has also been noted that the M4V variant confers some
. Pandemic Wave ang ﬁ\ssomatlﬁn with DI%?B. e Seven}y. JAMA N%Open 2021, 4, e217746.
Immunological escape an as been the responsibie 10r cases o reinfection .
37. Siqueira, J.D.; Goes, L.R.; Alves, B.M.; de Carvalho, P.S.; Cicala, C.; Arthos, J.; Viola, J.P.B.; de
I yeeéﬁcﬁagi:a%SARS-Cov-z genomic analyses in cancer patients reveal elevated

intrahost genetic diversity. Virus Evol. 2021, 7, veab013.

3B BRA MY RASHRAMEY, AR P TS SEIRAT, 1 RS ASSARI KN RBERIRSERE: Mo Rn s !
as o gifteeqtt QY R RRInEU TS S e SehRRsiimGear SRS BAVes oA REFGH/ St KiptAn
clinjeali BRI URIA IRLRSibI OB SRR A e PO e iEai6aRE Bi7eS DG A BsplY SRt

CO%ﬁf‘%ﬁ(ﬁ?‘l@%‘fﬁz\’?‘”able& There are multiple factors, such as age and pre-existing diseases, involved in

the course of COVID-19 disease, that have been determinant in the degree of severity. Nevertheless, the
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