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The prevalence of SARS-CoV-2 led to inconsistent public health policies that resulted in COVID-19 containment
failure. These factors resulted in increased hospitalization and death. To prevent viral spread and achieve herd immunity,
the only safe and effective measure is to provide to vaccinates. Ever since the release of the SARS-CoV-2 nucleotide
sequence in January of 2020, research centers and pharmaceutical companies from many countries have developed
different types of vaccines including mRNA, recombinant protein, and viral vector vaccines. Prior to initiating vaccinations,
phase 3 clinical trials are necessary. However, no vaccine has yet to complete a phase 3 clinical trial. Many products
obtained "emergency use authorization" from governmental agencies such as WHO, FDA etc. The Korean government
authorized the use of five different vaccines. The viral vector vaccine of Oxford/AstraZeneca and the Janssen showed
effectiveness of 76% and 66.9%, respectively. The mRNA vaccine of Pfizer-BioNTech and Moderna showed effectiveness
of 95% and 94.1%, respectively. The protein recombinant vaccine of Novavax showed an effectiveness of 90.4%. In
this review, we compared the characteristics, production platform, synthesis principles, authorization, protective effects,
immune responses, clinical trials and adverse effects of five different vaccines currently used in Korea. Through this
review, we conceptualize the importance of selecting the optimal vaccine to prevent the COVID-19 pandemic.

Key Words: SARS-CoV-2, COVID-19, Clinical trial phases, Oxford/AstraZeneca COVID-19 vaccine, Johnson &

Johnson Janssen COVID-19 vaccine, Pfizer-BioNTech COVID-19 vaccine, Moderna COVID-19 vaccine,
Novavax COVID-19 vaccine

Disease Control and Prevention Agency, 2022a).

A Z(Introduction) AAA .2 2000715 o] oAl COVID-192.2 <13

AU AL A, BAA, 28a E3H o R A o

%5 34 T8V =37 IR Ulo]e 2D (severe acute e zsIFor, Azksk Awsd, A YA 4
respiratory syndrome coronavirus-2, SARS-CoV-2)Z 213 & 243t TS oy T REE wobollA AaE7hA 7o
221 COVID-19 (coronavirus disease 2019) (Kim, 2020a)- BA] Zek FA% MelE 7 g3 t(Teijaro and Farber,

202213 49 20Y 7]=o® A AAHeR 59 1HwE  2021). SARS-CoV2 #Ha9] ks wix|skar galA ol 4t
ol WHAIE AL 6007 o]/fo] AbEEllon AWE oR EHolrhy] 9%k Wte R HReAE ek K9l

(fatality rate)> 1.34%%1 TH(World Health Organization, 2022). A, A upaF o] 28 J)RIZE AglFr], aEla & A
EjuhEte] A9 1600708 o) de] A o, 21,0008 7]k 2 NI T ASA FAlek A w4
ol’do] AFgste] 0.13%°] AWES YERIL ArhKorea  # 5o AAES BA|3 9lovt 7P Ak 7hAe] At
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2 SARS-CoV-20l tjg+ WA (vaccine) &<

Algdstar ok WAl QT AAME 71 g ol ]
€ 2840 107 /NY(health interventions) & SHEFZA,
M| A 2.7 7]+(World Health Organization, WHO)Ol| A+ "%
2RI UAAAE dtste] d A7
Aol FHHe =& of7|sh= A1 HelA)
=2 wastozx wid g 200~3007H4 2]
Shop' i 5} tH(Greenwood, 2014). ¥Ale] HF

vaccination or immunization)> %1-5-H < (adaptive immuni
p

& AEshy, 7hketa, oEan ebdslel sPg aapel
oJstA kAot MAle] HFL- mAAY A I
T 7158 A, APEAR A, Telal A 9ALs] A afket
el Abdolel= 37k B35 7HA AL Jth(Teijaro
and Farber, 2021).

SARS-CoV-2¢]| tgh FhAS (population or herd immunity)
= B35t Y s = Towe] NP
WAste] ApAE A ’\]7]‘:‘1 Qiiﬂ 1= 28t ¢
& AlA Zholl A= 7 65
(Frederiksen et al., 2020). 3F<|7F o]2{ gk 22 W o|(vari-
ation)”} 418k SARS-CoV-29} 72 nfole| 2 7h¢lel o]
A AL38e Aol ofds] EEYEE] uji] & H)
HRAA = Zlo] AZbs)| wlof & 24 5 sholrh

AHA el WAle] A% Z R (platform)el] W K-l
= oF53) A (live attenuated vaccine), &4 YA
(inactivated/killed vaccine), ©]%- 4] (heterologous vaccine),
E~o]= WAl(toxoid vaccine), H]EA] wlo]e]2 HlE wlx]
(replication-deficient viral vector vaccine), TH¥2 |3t 1Y
Al(protein recombinant vaccine), DNA 7|1} ¥A(DNA-based
vaccine), 12|31 RNA 7|49+ BIX(RNA-based vaccine) & TF
&3l A zznkA o] Q)T Tregoning et al., 2020).

WAl Alze P Frads gRlst] flst <l

W= Fpgo] Fgah, IS g e 344e] wial
A8 Al (vaccine clinical trial phases)E 7% - #iAl
Z0] 7155}t Shama et al., 2020). #1174 U/3A] & (phase
1 clinical trial) A7 A A2 X8 O]‘/} HiAlo] %
o= AEE o 20~801 9] 1AE %
27] 22 T AdAE e R < 4 4 AT
3]-&-%F(maximum tolerated dose, MTD)S 274
(adverse events) 52| A7} W=, 1
sl e AANT-9 & WAle] 50| s
& #ze= dAelt

A273 47321 (phase 2 clinical trial)> A4 0.2 WAl
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2le] *éd%ﬁ HOH ’a}"]i(placebo)é A BRAjo]
L 7]Ee A5E o
WwE NP = Qlrk w3 33_“%*6]*% reste] 34 XYY
7Fs o F- T8 At

A378 A1 (phase 3 clinical trial)S 71 2 AIAE
ojn] IR AJ7te] B d o]} Aul= TAIRM, A
2738 Ayt A olebd vdd =7kl Q1SS v
O % HA g W~ o] AdAE o= xIgst
w, WAl ARE BAE oo w P B FEA AN
F3) &5 A1 (confirmatory clinical trial)S 3= THA|
ojth. k=¥ dHlolElE vpgo R wiile] gabAQl &5
T R NS 5o, vE Aokl s SRS

o wale] o] ZksdA, okl Thsa Rahe

bt

o= ikl WAl AT ofofell tidt A4S Aal
JRES vE AR vt A3delA a3t g
He Z2yE devhd uale] g3t e AoR 1
sho] theFeh w7hh Aol ARgSE 2 QlwE wl= A
9] 2F=i(Food and Drug Administration, FDA)oU -f-3 <] 2F
%% (Buropean Medicines Agency, EMA) 53 72 =714
B

713kl Al <1
UK(Sharma et al., 2020).
A4’d A1 (phase 4 clinical trial)S AT

2174 (apply for approval)2 & =

5 BUHY
< 3l A (post-marketing surveillance, PMS) 2.2 -
%3’42 ]/\1 oFe] g je} HX% %3 ﬁﬂ'ﬁ AV ES R =
% = 713
LRI ﬁ_ﬂr— g1t = o11’4—(Sha1’ma et al,, 2020; Kesselheim
etal, 2021).

SARS-CoV-29] 14|, -4 5%
—‘—J—ﬂrx% o] Hﬂ/\].o_ 7Hu1——3]_7] -"r]fﬂ' X%xﬂ
19 Foll A SARS-CoV-29] 4 wjge] 2
ZTHWu et al.,, 2020a). SARS-CoV2E& 9|9 & HA-3F ©e
&4 71E RNA H}o] 2]~ (enveloped single positive-strand
RNA virus) 2, 45 F Z1}u}o] 2] 2(bat coronavirus, RaTG-
13), % w4 35F7] I=Zvto] 2 2~(SARS-CoV), 18]
I F% 357 35 AR uHlo)#] ~(Middle East re-
spiratory syndrome coronavirus, MERS-CoV)%} Z}7+ 96%,
80%, 1231 50% FA4 AE A5 d(sequence identities)

S H.$tH(Zhou et al., 2020; Song et al., 2020).
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SARS-CoV-2+= 26~35 kb2 genomes Hf-3kal 9low
T2 T structural proteins) 2= €3] A (envelope
protein, E ©u1) =k TulZ(membrane protein, M T

), w2 LWAIE W nucleocapsid protein, N Tl ),

g3l 2uo] A ekl A spike glycoprotein, S T A1) S
B3kl QITHWau et al., 2020b). E YA} M whlg.o
T2 Apo] ] 29] Z¥(assembly), 'HoKbudding), 1] 3L H]
2] ¥ 3(virion morphogenesis)°ll ¥olat, N il
A2 vlo]#] 2 genome RNAS} Aglste] FEH QA=
(nucleocapsid)E A/ SFH(Wu et al.,, 2020b; Kim and Lee,
2020b). S T2 ¥ ekl A (surface glycoprotein)=
oF 40 HFA|(trimers) S @ /35HH, S13} S29] 2709] 7]
A Ztﬂ'H(functlonal subunits) S ©]-&-35}o] &

S B8 4784 Z & (receptor binding)?} = &3l Q.5
a9gS 75}‘:}. S1 A9 E 5543 3 2] angiotensin-
converting enzyme 2 (ACE2) ~8-A|<} 2dx o2 52}
L3 84 4% vl (receptor-binding domain, RBD)
S xFela v WHE, 2 AT vlolE| A ATl
S5 AlEE Atole] §RbS @@shs A4 F(struc-
tural loop)E X3l AT} o]= A o7 Hlo]#
genome RNA7} A2 W2 WEE o] 54 o
T AEE 7]ojgitt. 53] ACE2 A 89 I
MAE MA A RS & Ax(serine protease)?] TMPRSS2

S whuld szefo] W) (priming)ol] ¥eishH, o] H %Q1At
(cofactor)= vFole] 2~ Q) AAARZ ARE- 7Fssh ufo]
2|2~ 3% (antiviral target) &2 ©]-8-F 31 ) THTuronova et
al., 2020; Walls et al., 2020; Choi and Lee, 2021).

AAl PFAE F0 COVID-19 MAle] EHEFL F8
dYgoz A s T AS ¥ A (target) &= 3] T M ES}
B Ao Hgnk-gol] 24e yhaaL Utk T A, 539
CD4+ T M| E(helper T cell, = T MXE)= A&7
(cytokine)2] A4S F3F T HNE-g(immune responses)ol] ¥
o3, AtolEFIRIC] F7h= Aol ofsle} o] 9
(Huang et al,, 2020). T Al ¥-3-2 t}2 sIZvpulo]gx
Aol et FewX] shARE dwksow s o
o] Hls| N ©ido] o BEHa A4 Wt v
7] wjiel o]E Ao = WAl sfdo] o]Foix|aL
Atk= Aol COVID-19 Halate] & xpo] 7 o] ti(Sharma
et al., 2020). B Aol 2|3t ANA WS (humoral
immune response)< A $7] DA FFAA TS
31, A7 (reinfection)S SA|SH=H] Eg-0] ¥l SARS-
Cov-29] 7-¢ell= e 3 79 stell= A7 yeht

Fo /q]ﬁul—

¢

o
A5

A gFokont 7 T 20N 35 Bt Tk S
YERN 2 B Huang et al., 2020).

A Az FEEC] wE 3]l COVID-19 Al
2 H]&A] vle]z 2 #E] WA (non-replicating viral vector
vaccine)oll = G792 A E/0}2~E A Y] 7K Oxford/
AstraZeneca) WAl w]=o] QFAl(Janssen) WA, F=re] 71
Al =(CanSino) ¥4], Z18]31 X %°] COVID-19 ¥41<1 &
Alofe] A~ FEEL T vV WAl(Sputnik vaccine)©] 1o,
B34 3l/AP A (inactivated/killed vaccing) O 2 2] Al
#(Sinopharm) #2137} A|%=%(Sinovac) #210] AT} mRNA
WAlell = uwl=e] glo]A]-ulo] 2 8l(Pfizer-BioNTech) W
213} E v Modera) #4lo] QlaL, whulal xjz=gh W
Al(protein recombinant vaccine) 2.2 H|=rQ] -njul
(Novavax) #Wl4le] Qlt). z; Wil Anjrie] 5740 9}
o, old gk T&A H T2 Tl tigk olsi7k 4
2 &} tH(Frederiksen et al., 2020; Tregoning et al., 2020). <=
7HA] COVID-19 #A1e] 7iakabg-e- 21538 Q8h7] ol
AP Ak AgS Aeksta 1, 2xF AAE S 6719 o 7]
ZF 52t Alete] 715 AR5 (emergency use authorization,
EUAYS AFsglen, 321 e Al dFe=
Papgleh. sHAIRE 2022 49 19714 343 AlES 2
WAL ok 7AA] lvtk

S-guetel] EYgEo] HEFH I e COVID-19 WAl
2 H]&EA] vlo]g 2~ ME ¥ X (non-replicating viral vector
vaccine) Q. 2= S A E/0L~EFA W7 COVID-19 ¥Al
(Oxford/AstraZeneca COVID-19 vaccine, ¢}~E&}A|U|7} ¥
A} E& 9l EEAE0] 9kl COVID-19 ¥ Al (Johnson &
Johnson, Janssen COVID-19 vaccine, QFAl #X)e] 25F
©]3l, mRNA A0 &= slo]#]-nlo] 2 e COVID-19
WAl (Pfizer-BioNTech COVID-19 vaccine, 3}0]#] A1)}
Ry COVID-19 ¥Al(Modema COVID-19 vaccine, =-U]
e 2FFolvh E]a Wl A x7 WA (protein
recombinant vaccine)®l =H}P 2~ COVID-19 ¥ Al(Novavax
COVID-19 vaccine, =02~ WAl o] |F/HE =95l
AAl F 557 WAS HFskar vk Zb Wil wE
AREA Rl 572 Table 13} 2Tt

2022 49 139 S-uete] WAl HsdgeR 14}
HEL 87.7%, 27k HEL 86.7%, 37 HES 64.2%, 1
23l 47} HEL 0.6%2 100 236.33] HEE A0,
zh A z3|AF Al o] HFES Table 29 5310tk
(Korea Disease Control and Prevention Agency, 2022b) (Table

2). o2l ¥ AEROIE BreT FEF JNEL
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Table 1. Comparison among general characteristics of AZ, Janssen, Pfizer, Moderna and Novavax vaccine

Oxford-AstraZeneca Janssen Pfizer Moderna Novavax
Manufacturer - . . ; .
vaccine vaccine vaccine vaccine vaccine
Covishield or . . Covovax or
Trade name Vaxzevria Jcovden Comirnaty Spikevax Nuvaxovid
AZD1222 INJ-78436735
Code name (ChAdOXI-S) (Ad26.COV2-S) BNT162 mRNA-1273 NVX-CoV2373
Platform Viral vector Viral vector mRNA mRNA Protein .
recombinant

Age for vaccination

18 years and older

18 years and older

12 years and older

18 years and older

18 years and older

Composition Multidose vial Multidose vial Multidose vial Multidose vial Prefilled syringe
Number doses/ 2/8~12 weeks 1 2/21 days 2/28 days 2/21 days
interval dose
Dose volume/site 0.5 mL/IM 0.5 mL/IM dilute 0.3 mL/IM 0.5 mL/IM 0.5 mL/IM
Storage Y -25~-15C/ -90 ~-60C/ -25~-15C/ Y
temperature/period 2~8 C/6 months 24 months 6 months 7 months 2~8 C/5 months
Distribution -90 ~ -60°C/
temperature/veriod 28 C/6 months 2~87/3 months 6 months or 2~8°C/30 days 2~87/5 months
P p 2~8°C/31 days
Expiry date after e 2~8C/6 hours, 2~257C/6 hours e od
opening 30 C/6 hours 9~25C/3 hours after dilution 2~25C/6 hours 2-8C
Data from Korea Disease Control and Prevention Agency
Abbreviation: AZ, Oxford/AstraZeneca; IM, intramuscular injection; modRNA, nucleoside-modified mRNA
Table 2. The vaccination rates of the 5 types introduced in Korea
Types of Total vaccination 1st vaccination 2nd vaccination 3rd vaccination 4th vaccination
vaccines
AZ 20,348,861 11,097,349 9,251,383 129
Janssen 1,508,943 1,482,648 26,294 1
Pfizer 74,476,416 25,316,750 26,879,676 21,988,735 291,255
Moderna 24,179,633 6,765,729 6,589,498 10,802,039 22,367
Novavax 216,781 106,644 67,173 42,928 36
Total 120,730,634 44,769,120 42,787,730 32,860,125 313,659

Data from Korea Disease Control and Prevention Agency. April 14th, 2022
In the case of the Janssen vaccine, it is considered that the vaccination has been completed at the 1st vaccination and the 3rd vaccination
is considered to be a booster shot
Abbreviation: AZ, Oxford/AstraZeneca COVID-19 vaccine; Pfizer, Pfizer-BioNTech COVID-19 vaccine
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Table 3. The number of adverse events by vaccines introduced in Korea

Total cases Mild adverse events Anaphylaxis shock AESI Deaths
AZ 109,486 103,830 (94.83%) 331 (0.30%) 4,894 (4.47%) 431 (0.39%)
Janssen 8,847 8,444 (95.44%) 54.(0.61%) 335 (3.79%) 14 (0.16%)
Pfizer 235,444 225,998 (95.99%) 1,260 (0.54%) 7,344 (3.12%) 842 (0.36%)
Moderna 110,288 107,841 (97.78%) 292 (0.26%) 1,938 (1.76%) 217 (0.20%)
Novavax 382 367 (96.07%) 8 (2.09%) 3 (0.79%) 4 (1.05%)
Total 464,447 446,480 (96.13%) 1,945 (0.42%) 14,514 (3.13%) 1,508 (0.32%)

Data from Korea Disease Control and Prevention Agency. March 31st, 2022.
Abbreviation: AESI, adverse event special interest; AZ, Oxford/AstraZeneca COVID-19 vaccine; Pfizer, Pfizer-BioNTech COVID-19 vaccine

and Prevention Agency, 2022¢). ©] 2]H- T=it(review article)
ol M= eluetell Zgjs o} Fold 57kX]9] COVID-19
Ao ZEgRet 54, Alx e, Wil Fojd mE
velg, 591, edaly Eak, wAle] mig A,
aeln HAE 5 AT AT 29 B3 v
P82 HEOE 2} COVID-19 MAS HA51e] WAl

gt oai S szolaat &3l

=2 (Main issue)
1. Hio|2{A ®IE]| YHAl(viral vector vaccines)

57 gdo] fr A target gene)E A|3=FH(recombination)
3 & AEEW (carrier) = TR wlo]H A5 WER o] &
Fo] o FPolth Be AR Hs
1-8317] wiitell 574 A=

Ao R ADS  qlom A gkl g
= g oR FAsta, Bkt frEe] Aesite
o] 9JtHAnderson et al., 2000). A= 7]¥He] 7% 7]
19801 thell 7= 1ot thytiee] i addo] xae vt
7F 919071 wlitel COVID-199)] o] Ze] X0 = sy
2o] Al Walolt}. SARS-CoV-2¢l thgh WAL o}
=vlo) 2] 2 (adenovirus)S B El(vector) 2 ©]-8-5}% 7] W&
of oftlm=nto]e] AA 7} Q- el ow ARgate] o<
gk Wo] AdH] 24F B 32k HFE skl A5
ZgE WAl ggo] At A e] Q) s
FAZMA] def A A] g2 wiale] Fakgel gk A%

Hgd oz ol 9t (Nunneley, 2020).
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1.1. SLARC/OIAEZA |7} ZZLI-19 UHAI(Oxford/
AstraZeneca COVID-19 vaccine)
F=re] 23T tE(Oxford University)2} 2~gj€l2] A

oFs|Alol Xt WAl kel 7ol W3 FIAH of~Ew}
AW|7HAstraZeneca) A7t &5 2.2 73 COVID-19 ¥
Alojt). of~EgiAUI7Ie} T Nde] ol SAx=
gk Akshe] Alu] ¢15-4x(The Jenner Institute)ol] 4= MERS
-CoVvell tig #A(ChAdOXxI-MERS)S 71stal Ule
], A1 PEAE H8 Foll ASATh ARE 21 ool
COVID-19°] ZAste] 2 AAAR] Y] g3fo] ¥
SARS-CoV-2¢] 32t @7|AHo] WaxHA 7l Fo]
T o}u|i=nfo]e] 2~ #E(adenovirus vector) 2+ AR
9 7]249& MERS-CoVolA SARS-CoV-22 M 73}e] 7))
FolAl WAk S22 idtollA ol ~EntA| 7R}
a7 A 2= ChAdOx1-nCoV-190]%} 01,
7Ntg-& AZD12220]t},

WAle] O 2= mRNA WAlol vla] By} ¢
Helstar 7)) WAl Ao E A7) A dxt
AgRkor Arto] 7hsaiths Holty MAle] Az vl
= °F US 3~44el= HF 714 wg vh& #Alo] ]3|
33e] A7) Wit ALE w7t A= o ~EdtA|
vl7h Wiale] ojExrt Erk

mU‘.

ol o}
S o ot o

ofy

1.1.1, WA A= A2

WA ANAR 2571 S sk ofuento]# 2o A
EAol gt 4 dF-E AR WEE vEA 3
WA] o} :=nlo] 2] 2~(modified, non-replication chimpanzee
adenovirus Oxford, ChAdOx1)E A}-8-3} th(Voysey et al.,
2021a; van Doremalen et al., 2020).

#E] obol] SARS-CoV-22] =%t S wHl A (recombinant
spike protein)®] A F-H=} 3714 E(full gene sequence)S
At 3 WE S Fal AlXE ol dEEE zhlE AE

oM s WA W] B8 T AT WRSS &
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WebAY, = YA A E(antigen presenting cell, APC)
7} WEQ] oldwnto|g| A5 E S Y] FYUAAE HH
T8 T ME7} o] & ¢12ste] WY AL st v

2o 2 7= SItHVoysey et al., 2021a; van Doremalen et al.,

2020). o}dlw=nlolz] A WE = Thekst A|ES 74IAA
MEZEA T HE(cytotoxic T cell)2] HAWFSS Futek 4=
UL, AW f3de] vrom, AT} HZA(adju-
vant)©] AR §le] H<9/d(immunogenicity)s 7M1 2
T ol ¥ FAte] A mifAEA 7P wel &
4% 31 2ITHAnderson et al., 2000). 3|5+ Hlo]2] s W
A = kg PAEo] HF 347 Srishd W

oiejo] Aelslt: Tho] Q7] Mol Sz ohetel
£ QAZF ofe|:=nlo] 2] 2~ (human infected adenovirus)7} o}

A o}d|2=n}o] 2] 2 (chimpanzee infected adenovirus)E
ALg3le] WS o= wlsko 2 A ukalA w9tk

SRE S37] el ofxEkAUl7ket
= MAlewm QI AAlH o]s dS 5 jle HGH
B X (nonprofit vaccine)s =102 AlCkS 31913, A= A
AAZE 1 sElE WA H A

20211 128 309 F=ollM Ao R EUAS waker
20219 1€ 4¢ A WA wllo] HEFH A THJames and
Nick, 2020). ©]% & 3575l A 15ARES2l, 2305 3
NEVem QgAdel A%E AZshe a0 3
7h, 22]a SHSAETH AN AlL)e ke
vt A 20219 29 269 AN EUME
2021 1€7HA] A AL 17091 7]=7 o) dell of~EkA]
7} WAl 259 T2 (dose) ©]d EA]E A EHDepartment of
Health and Social Care, 2022).

(commitment)=-

A3. 82

1 QArA|&(clinical trials)2} COVID-19 2+
oflet =t

0

ol EgtA |7} MAlS WHOO A COVID-19 %4l 2]

F2teb= H7FE who ] MERS-Covell ek A|ES

A QA Wrel A1 AAIRS AXA @Al TEAY

T ZukR 127 AR EYEialen, g Wl A

A RO 7 w2 20200 5EE A 2/3 Aol W st
ATt

A2 PIND A 27] s A FEE A

o

kTt

I}E "AZDI1222 vaccine met primary efficacy endpoint in
preventing COVID-19"%+ A|H-0.2 AE2S T3 wixs)sl
o 13l vls) 24 9E F AN terel FeA) A
/dg]o{ Hﬂ/\]oi/ﬂ_q EJ,}% 0]=3] ],o:l ou:] om]—x%o] 7}

$ Bxan Yelhgto A28 8.0 e 9ot
t}. sFA| %t o}d|y-n}o 162 AREEH 7] wEo)
obecrbole 2ol gt FAw Fslol WA 23 HF
Al A Bl ok ) 2cle] | 4 glvkal e
Aok & wAle] 552 70%E e Th(Folegatti et al,
2020).

EF?LE

L= 0 |
CE=,

J

ro(l _4
Off
-

Voysey 5-ll
3

o slg Al fJsh Ly W BEAE
oA ey

“~%(transverse myelitis), 40C ©]/d<]
G (fever), 18]l HETNM = €34 ¥ (hemolytic
anemia) ‘59| HZg F-Ago] WASIIANE APl gl

ATk BarE gl o™, 4174k F-4-(serious adverse event)
o] FAES 0.7%% tH(Voysey et al, 2021b). 9¥ 9¢
AZDI1222 WAl 23} A w2 gaile] HE 14Y 5 3
W o] wAE o] Aol THEEH =T FDA

)

of olol gk HiE 3HA] e3ty] witel Wiale] A%
7} sekslgl o, ol A~ EgtA|Zlol = 55709 Al
S v e Aow AEXYAINE A FDAS 591S
k] B3 tH(Voysey et al., 2021a). L § =9 5
ZAP| ol e Zeda e Bt 242
S HHaA RS AESHA HAARE AAA o2

|5

= glo]A 9] BNTI62b27}F 9=+ Wlol| Al WA 715A}
NS FFsHAl H ATk

A2/37d YA FolM = E T8 (standard-dose) S 23]
HE0= 7P (protocol) & S4BTk AFAR IR 2
& Algaglon, wile] a&e 76%= WeRlth 12}
AT 5 FA8-2 AzbebA] @At 371 A o] 5
=Rt

3 okl Fzk8-o] YERS T Ramasamy et al,, 2021).

1.1.4. 22&(adverse effects)
A ollA 7 T3k B2-8-2 FF(headache), T
E(vomiting), dAKdiarthea), =G (fever), & (swelling), T

AHE-$] E53} 22 (injection-site pain and redness), 24
(nausea), 18] W& 4T FX](low levels of blood
platelets) 5% ZAn|stR o, HE F w3 Fo= Akt
Ak vl =7 A9(10vhE G )R e AN ot
$H7 & (thrombus, blood clots)©] 7Fsl= A= AR
o oF 1%:i= Y24 ZtH(enlarged lymph nodes), 25 7+

Z~(decreased appetite), &7]%(dizziness), =(sleepiness), 2F
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3l(sweating), ++5(abdominal pain), 7}#]-&(itching), ~L&] L
W (rash) 5-©] FAYSFS URamasamy et al., 2021).

AE 3 Bk AZhgk B2-8(serious adverse events)

Ho T
o2= FAMHA AZKthromboembolic events), & 4~¥+
Hass Nkl d7d S (thrombosis with thrombocyto-

penia syndrome, TTS), 3331 -
induced thrombocytopenia), Z}7HA

g/\-ﬂr 2%~ (heparin-

o Fatd e davt
74~ (autoimmune heparin-induced thrombocytopenia), =-A1
3 75 55 (capillary leak syndrome), 41+ (myocar-
ditis), 4™ (pericarditis), ©F-+2 Al 2~(anaphylaxis), ~12] 3L
Guillain-Barré %-$-(Guillain-Barré syndrome)©] Q1% %)
th 53] TTSw= 42 o ASA AN T2 skl
UK(Greinacher et al., 2021). oFB A2~ ol 4] 5009
A9l FE Al 41719 AHIE 79 o EMA)ONA
H ¥} Guillain-Barré 552 w9 =it §-2H8-2
= wAle] Aol Aas F7skA WAtk 904 o] /el
w=9lo = WY =3 immunosenescence) = S13}o] wlAl
o] It AA8] Aasidlon, BAEY & S90S
9L Q= A A FAR Aloll= YR XAl ARt
E 288171 WiEol ARE-S HAsIA] 2 =THGreinacher
et al., 2021; European Medicines Agency, 2021a). =331 5-2]

O

‘_‘

Qi AL e BN derdd v =E g
8ol 0§ SR =9) ol AHES AFSATThe

Guardian, 2021a).

1.2. & i & QKA COVID-19 Yi4l(Johnson &
Johnson, Janssen COVID-19 vaccine)

w=ro] A F3|ARl E<= ol F<=(Johnson & Johnson)A}
o} AlgAIel ekAll(Janssen) 7t 7S COVID-19 #iAl 0
2, gt A of~EdiA 7L wlald) sto]A] ulale
olo] 3MA R FFo] F21E COVID-19 Wilojt), il
Az EHEFL of=EgHA7E WAl mizbr A & vlo]
212 WEE o] 8383laL, e COVID-19 WAilzte] 7Hd
2 olie FF A5 192 AF F oF 149 ol F
e o9 a97F YebdtlE 4 o] ti(Centers for Disease
Control and Prevention, 2021a).

1.2.1. WA A= Az

of~EtAMZE WAlo] Al FHEH Ze vlolg
WA o2 o~ EetAUI7E #Alvke] Zpol e QIXE
o) Al A9 (conjunctivitis) S el 017F obd|u-nlo]

Z~(human adenovirus-D26, Ad26)E HE 2 AL8-3}A =

olt}, BlEA] Ad269] SARS-CoV-29] Wa¥ s
Ao FHAE Egste] A 23FITHU.S. Food and Drug
Administration, 2021a). }~EgFA||7} WAz} vlzrpx] 2
g5AYe] frku=d], Al FHE WA o] ofdw
vpol# 27t A Ao} 2 FAAA M E 23] 4]
H F s ol gY9s Azl AASHE = T AE
7} R1438te] B AlEE SASIAIA A17F A E = A
A Meuree gulksie)

P

1.2.2. &2

O.|_4
HE

20211 29 279 FDACN o3l UHAREEQIAA &
k2 ™(U.S. Food and Drug Administration, 2021b), 71 A 7]
Ao gElUEks HEste] 11071504 ARE-5<lo]
Atk 20208 129 8Y G=roll A AlAl HExE HFo] A
2 on g-utatel = 2021 49 109 5-E] 304
ool dnl, e Ui, o B AR 58 4
4E ddes &S ARl

ﬁ_ﬂ

23.F2

1 UAFA| & (dlinical trials)2t COVID-19 2t
ol &3t

ok

2021 1€ 29 ®are] o5 ‘iﬂﬁ qE
SIS uf 289 F o w¥= i3
W 85%, 1]l ot AlS
a37E 9o, 13] Fo= HA 67H% &3 A &t
olthar 38k thSalzman, 2021). 13] Eol] H]&) 23]
HE A Y 52 ois®s HolAuk 22} HF Al of2
EgAIZRe} nR7 AR SEQ] ofd|ienlo] 2] 2ol gk
A= Q18] SARS-Cov-2¢l thgh #WlAle] g5o] Aa}ts]
= o] itk

1.2.4. 228 (adverse effects)

20219 49 219714 CDCO] W4l FARE Kl Al 2=E
(Vaccine Adverse Events Reporting System, VAERS)2] H.31
Az} 7985+3] 7} FoJH Al A 97%7) 4 7hel B2
o] ittt w333 th(Shay et al,, 2021). F-2F-8-2] thi-
2 Aty S Aelal, 3 2~3d%k] 3355
Ak 7 T3 B8 ARG 55 3, 9=
(fatigue), T, T-SE(myoalgia), 2 3Hchill), HL, 4] 5
o] thShay et al., 2021). "}-%- =EA]5 TTS} Guillain-
Barr¢ T5] AR 22 A A1 FARE(T - 50TH
n|Rke] ARl oo AlA Ao & 213 CDC2t FDA
Al GAIH O R AME-S FTSEAL mRNA HWAlS §d 40
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2 AFY AL P8k tHMacNeil et al., 2021).
I Fole opphEtA s 39 oA (allergy) WHE-

ol AF F X% Ohﬂoﬂ s = OPO*OUZ] 4% =
A

gt
2
0
o
B
s
tlo
N
e
o,
o
=)
2
O
ol
)
b
ol
92
é

20224 5%3 CDCH= OE Q
3k A Zhst %Z#%Qi olaf kAl WAL 184 o]3tol| Al
3l
=]

%5 S8 tHU.S. Food and Drug Administration, 2022).
2. mRNA 2AI(mRNA vaccines)

SARS-CoV-199]] tsle] Hx=2 =90d A= &
Ao slo]A WAl Ry} Male] 9ith mRN

AE
mRNA 9}
EYFE 712 159 AFE of2] el e SjAbel A Q13

mln (=)

Follz} nlo] 2] X (influenza virus), X7} B} 2] 2x(zika virus,

ZIKV), #7A" ulo]2] X (rabies virus) 52 tho® <
TH I e, HAA e §-HA 7] D target gene
sequence)¥F BFE AW Al&atal FhdatAl Az 5= Q)
wale] M7zhs 95 4 T wiel &
A2 ol of] g x] gk WAl o
Walo] A|zzol] whEA QJIF7F S 7 = VERE 4
Folgich. meluate] A4 £
of tigk Az 7S olv| Ztar QA7 witell SARS-
CoV-199l] thak WAS 48417k ko]l A Al(design)HS3 Tt
mRNA 212 DNA #i2lol} ohE wislEe] vls) A
AZF i Ax7h waw, w3k 84
AP A o L} AJuRAL T Zho] B)lS- A

sk stel oh7] el 4ol A8y

o=
A% fE

il

L B S

Q1 WAl ﬂlzt‘u‘?l
o7
_1

3 +

SEAIHE RNA 249 B9k sk 3= ]l
o] tha Hlg&Ao)a, A HAEAY FHE,
o FHekstel 90 ~-70TC=E A7gateiof stal &%, =7
9 Ry Jgs] ol HulE w0 QITH(Zhang et al., 2019).
AEA R A= A @YY A (lipid nanoparticle, LNP)=
°F 100 nm®] =7]Z SARS-CoV-29] S THd mRNAES

W& SHencapsulated)s}o] H e MXE YH-Z E(cell
entry)¥] = & W 9 dEA7F i R glom,
9] mRNAZF =¥ Al HAMEANESA T Al
Fyel o TAE e g 7] wliel A S|
A= EAPol| Al F k3T Walsh et al., 2020).
Holnk-g-o] 912]i= SARS-CoV-199] S il do] g
mRNAE A|zste] Al LNPell A & <dAol +

:|L_’4
2
12 «
Lo,
n e T ¥0 o

-

oﬁo;gé

ol
il
FEL

A HZ mRNAZF o] &5 o] Al djolA s &

M (translation) S AAH A EHbol] 2 =]
AEZEE 719 B Al ¥ (memory B cell)] HH§-0]
3ly]o] WIZ-8-S [ =3 THGoel etal., 2021).

lo

w1 12 o
oZ: o
—

2.1. 3}0|A{-H}O| 2HE,
BioNTech COVID-19 vaccine)

5] AY-E3E 71§41 nio] QL MENALTL ml =] A of
3IARL sfol A9} 35 gk COVID-19 #Ailolt}, 7
H-2 BNTI62b20]H, =54 & ¥HY (intemational nonproprietary
name, INN)<- tozinameran, ~12]3l A% - Corminaty
(COVID-19, community and immunity)®] th(European Medi-

COVID-19 HYHAI(Pfizer-

cines Agency, 2022a).
2.1.1. A A= A2

SARS-CoV-29] Ewel|A] WA= § dulge] =%

Aol(full-length)®] =AWl FE|E Jzs}st= WAPH
nucleoside-modified mRNA (modRNA)E AR5} 01,
modRNA 1714 &2 4,284 5728 2.Efo] =o|thGaebler

and Nussenzweig, 2020).

ol
—_

2.1.2,

o>

2020 12 2%, G sholA #WAld] oigh 11
QS o, o= F4 Hxo WAl IFARES
(National Health Service, 2022). 202013 128 8 <=0l A
To] AFE oM, o]F oF 400979 w7}l
, 817F 1Elan 205§ Sl Wl
TEME}OM% 2021 39 05 =HHF 7S wekoe
o wsholl A= 2021 89 23U 164 oS HEANC

2 5olyl Hxo] COoVID-19 Halolth dAl= & 14470
oA 5915 At Howard, 2021).

x4 Hﬂ}\] ES e

A 7153200

2.1.3. 2 A4A|E(dinical trials)2} COVID-19 Z¢
-]

& YERITHMulligan
114 sto]A= 24 wiAZE S35 34 AF
ElSiaciDel=a H"Au Ao 94.6%A3L FDAC] 71
J A Hdtar skgl o, vt

etal., 2020).



W AR Akl J R, 5, a3 Fol9d
tha B g thPfizer, 2020). o] 2~gkAel A 19 507k o]
sl AA HE 71502 e sto]A] wiile] g5

2.1.4. 522 (adverse effects)

A3 dGAIE N Azt Farge] dAES wk
th 7P e FERE o R FAMRS] S5 T (injection-
site pain and swelling), A} I =2, T, 23 #4F
(arthralgia), T, 12]3l @4 o2 % HF F A
W2 SEEleh FAY BF3 el A% 27 A
T T A W7t ¥ F718FS tiMulligan et al., 2020;
Centers for Disease Control and Prevention, 2022).

ATd Al B Al TR AL HAlAIA
Wol yepsteon, 13} AF FRY 22 HF ol o &
o] WhAsIelaL -2 A A7t H AT o] 2Thelol A
stol A wlAl A 5 Age] WA HE2 107 T
Liergoll o, A A S 109 & 10~22
rgol7] wiizell AT At WAl o] ISt
a1 of| 53} th(Vogel and Frankel, 2021). V]= CDCoIlA =
20208 12€ 1007HE T 1117 9] ohvbdEA| 7} Ay}
Auta Buglom 1 F 71%E AE F 155 ouldl =
Aol e 5 3] 5 S THCenters for Disease Control

and Prevention, 2021b).

ol

2.2, 244 COvID-19 #4I(Moderna COVID-19
vaccine)

H=8] Hhol e HAmEAl WA 7] Y(startup) Q! FLE
AR vl Y A - 7w A5 Ay(National Institute of
Allergy and Infectious Diseases), 12|31 AW Mok A+
7N (Biomedical Advanced Research and Development
Authority)ol] €]} 7= At

Al %82 mRNA1273, INN< elasomeran, “12]3l 7%

& SpikevaxZ, 3H0]A4 WA} Folg TREL AFa}

[SX}
T2)al FARE SollA fARE Hol gt whdel Aol
L 25~-15TColA 6718 B¢t AFo] 7tz &5
Eol|l A AA|H o), 184 o) gl At Fof7) 7153}

-

%

o
&
31 Fo7HA -2 45| tK(Buropean Medicines Agency, 2022b).

2.2.1. A A= Ae

slo] A Mz} 7Fo] SARS-CoV-22] S Thil AL o153}
3= modRNAZ T4 %¥ mRNA WX o 2 INPol| &
3F3FITE mRNA-12732 Al Qto = Foj7b Ao
Aol At gS F8 W AEA (rough endoplasmic
reticulum)ol| A 54 @S AASES f=st7] 95
FZ stttk LNPol|l 5] 9 SARS-CoV-29] S oz
mRNAT 229 ot 7IA oA 27HE 259
(prolin) &= M SIAIZ] EARI0](K986P2} VO87P)7} L35}
%o} A Th(Jackson, 2020). SARS-CoV-22] S TS A
zuto] FASPH g T AlE7E Q1A et HAAAZ}
Lxlo] olof] dig aA Rl FAE A Hrk

1
=

o % ©

b

ol
—_

2.2.2,

o>

A EMASH V= 5 3978 =7FeF WHOOI A Z15AHS-
e wekew A g-ElyetE ekl 857wl A
SAEACE Pl=ell A= 2020 129 21 Wale] ARl
gk 242152 (formal approval)s ¥okTh S-2luetel A=
of~ETAU7} WA, Sto]A] WAl TE]ar kAl wiAle]
olo] 4MAZ F<lEl COVID-19 WAalelH, 2021 69

159 HFAHRBIANE A|Fse o= 215 37}
2.2.3. 2 U4AI™(dinical trials)2} COVID-19 Z¢
d

3HE 9] A3 AAIE S I interim analysis)ol 4]
= 945%°] o g3 dEblch Ao R 24F F
T I Z9.7%), LHEEB9%), THHE(5.2%), TE(4.5%),
E54.1%), TA-S 24 2.0%) SOl BaEdon ¢
7|3kl A E] Y THMeo et al., 2021).

H tHBusinesswire.com, 2020).

o WAoo Q1gk A fA AFeA T3kl
RE AgelA 3753 415 9 S (Widge et al,, 2021), 5
T 5 209Uk 67H o] At & A FAlol thEk A7
ol RBD Z%3A H F3l3A|7t o= B 7Hast
71+ SRR A 3] FAE 3L IS THDoria-Rose, 2021).

=75 -



A7 = 184 o)l Ao
Ak 0~1141¢9}F 12~17412] &
T7F %18 F-o]thJenco, 2021).

re

off
=
o
N
2,
o
e
2L
ol
ol
rr

2.2.4, ¥ 2k2(adverse effects)

7P &gk HA-g o2 FANS] F5(pain at the injection
site), T &2, T, 75, sollon 2 o] A
AL, WAL AHE - o) 7L ool ARk ot 4
A& (filler procedure)S W Al Al S dafFo] &
BRI, FE 27 F F PAEl O Bol WA
THWorld Health Organization, 2021).

v)= CDCOllAM = RO MiAlS Fofgh of 4uintry
S ez 10098 F 2.57(10%)2] oA 7}
VAERS| HLaLs|o], A - oF 153 AWe] #as AaL
ek op b 27 MG Abehe: B o A TH Team
CC-R, U.S. Food and Drug Administration, 2021a). 2021'd 62
23¢ 7= CDC= 10071 & 13%(FE 164 o)de] &
)l Aol Autede] ieke glskgiond, o
FE A A gt F45 Fskels A wEA 35

H ok B 3 CH(Oster et al., 2022).

Fu

S AR WA e fshs vl
q

AlRto 2 mejukgo] o] Folxint WAl whald S

= A S e el A7,
F5 Azl Alste] At o]k Z23 i
3kl WA (synthetic antigen vaccing) B T TR WAl
(subunit vaccine)©] 2t % K Wadman, 20204a).

o] MAE Fe] el A glom 4 |zt ¢
SHA ARE-El 2 HEA QD EAFolekE Mol b
AMEE7F =rhe o] e v
tet7] ofaL 7ol ofHth=
1l Al (hepatitis B vaccine), AFg 745 W41, 18]
A} ¥iAl 5o] AybAQl wiAlo] o] Hg-S A}

o1 COVID-19 M2l o 2= wupal 27} g},

=
&v]‘
3E

=]

3.1, ‘HEA COVID-19 g#41(Novavax COVID-19

vaccine)
eupl Aol 7ol w chu] el Al 841 ¢1 %k (Coalition for
Epidemic Preparedness Innovations)ol] 2]3l] 7t vz
ANZ3t WX (protein recombinant vaccine)$! COVID-19 #JA1
o]tH(Leo, 2021). AEoA Arkgt AlETE-2 Covovax, 1
9] g e]ol Al AikE= A|E -2 Nuvaxovid = NVX-
Cov23732% F|EH, $-2Juyglol| A= Nuvaxovid pre-
filled syringe?}= A|FE o2 AAbE AL ek g-2vtetel
A= SK Hfo] @Atol A0 A 918 kS Hdskal /vt
o] MAlo] AL vhE MAIA Y ssstAY sl k=
o H7HARQ Aaprt dashA] ot Helsh, W2
¢l 2~8TCellA Hyto] 7lsdte] =53 Hate] Holi o]
F31, mRNA W29} 28 242 W Alagle] 53t
M= F=7Ee] HEol 7o = Ak Holth &gk &
A

i Azt wale] 49 Fkgo] Anlsle] mRNA HA)

of gedolut Auked, vlolel2: W) wale] Bl m
Yad 4aF e A $AES $21sk] covD-
19 WS HEHA e B olol Tiste] werpus )
el JES AN & Y.

3.1.1. A A= Ag

vlo]2 2 fAF YAF WAl (virus-like particle vaccine) 2=
x3dHE AT J=9UA W2 (recombinant nanoparticle
vaccine)©] THChung et al., 2020). & ¥ SARS-CoV-2 S T+
Aol §AAE ELESl= T84 baculovirus (engineered
baculovirus)E Ao =N AT S Thijdo] Ao
ACE2 =84 ¢} Agtet] $lsiA+= furin?t TMPRSS22}
aael o) s13k 2= & olof Skt o] #Al
S13 28 e E = Ae 9] S8 371 =FE
(glutamine) o} :=AkHS A B oM, o5 HYSIAI7]7]
9]3te] 986987 9] ofn|iAbS TEY o R WA
(Hotez and Bottazzi, 2022). Sf9 YA (SO moth cell)©ll
SARS-CoV-2E HlFshd, of A|lE7} S ehijd S Alaratol
A (presentation)a}7] H™, FAE S HHAS FE35}0]
oF 50 nm2] A Ad Ui U R Ksynthetic lipid nanoparticle)
of et FHu 14719 S whHo] 3 THWadman,
2020a). ©] MAlo= HA AW A Al (surfactant)Q] AFE
YA W57 B ZA|(saponin-based adjuvant)Q! Matrix-M
o] 23t¥] o] T Wadman, 2020b).

Mo rlr

o
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3.1.2. 5%

2021 12 17¢ WHOOIA 7154
129 209 o FEA AR Ao g A
stk ARl SEuets E3kete] 377E0lA SIS
th Syl 2022 1€ 129§ *’Eﬂﬁ%ﬁ
A A 20 7S Bt 29 14UNE U HES

A1 281 th(Miinistry of Food and Drug Safety of Korea, 2022).

3.1.3. &2 U4A¥(clinical trials)2} COVID-19 24
-]

AvtH o w Gl AQxg WAL W gt =4
erhal LA AARE o] WAl 20200 8 e Al
A AN Aol HE 35 FRY FEI g F
shakAl7E P Elon, 22k F7F HE & T 4
A7t A AT Bagleh S gF Fapgo] Wik ®
g 22 AFE ¥ SRS, WYSAAE ARESh=

Matrix-M©¢] 1910 2 X =T (Heath et al., 2021).

20201 128 A12% PEAIEAA sto]A] Wlont B
Cup iRt 93]y 2 SElEA Y] A4S UERTL
T8 AL o RE FANS] Y} FS(injection site
tenderness and pain), -5, I 2, 75, TESo|9lomH,
TS yeh ] okl 89 UehA] oo A7t
ol Hzhg-o w\ME}L’ B 713 tHKeech et al., 2020).

2021 19 wewpi oA gk (A P(interim
results) AF&.0l| 40}‘34 F=roll A 15,000 2] A A}
80.3%2] oW a5 el on, ol a]7g sl (South
Africa)oll A= HIEFH O] (Beta variant, lineage B.1.351)°1 T}
3 °F 50~60%2] %S HIva wEsY =2 5
Agomes ASHY eH T5, 78, 25F, I,
g, 283l T 5o ATH(Shinde et al,, 2021). HolZ
27} T3l A WEPHOE Yo g AFe ol 1
GA WlEbAC] 7L Frelskel 7] wEol ATk

Gl A o]Foixl 2021Lﬂ 62 UEH A3 WA
A= 12k HE 27 $ 834%, 22k HE 157 $ 89.7%2
Fee HE 88.9%°] & HEH
UH(Heath et al., 2021; Novavax, 2021).

3 2021 129 =3k HA] e A 30,0007 tHE
O A3 Al A= 22 AE - WAle] e
FIR= 904%, 6= T AT AFEe] g2 100%°]
IS YERH oM, o= mRNA HAl9} BS:dk G50)R
THDunkle et al., 2022).

>~

=
T

_ﬂo

Ol

) I R

3.1.4. 522 (adverse effects)

212H(Discussion)

)

COVID-19 A1 SARS-CoV-2 7Hd o= Q1% 47}
Aot APgE dlfehs |l 7R 3abHRl g olA
2 R0 WAy ulAvIA R 71 o] oio] 2F#1EX

&7 el WAlS A okt Sheleks SARS-Cov-2¢ll
AdE 7Fs7de A SAET v=re] CDColA = W)
2l I3 T8kl COVID-19¢] 7+ =] o]
ERQloll Al HuteE zh= el &34 (breakthrough
infection)®] SAIE 7441t Wagstar Qlvk CDCollA =
WA HFolu F2H HE Al weh d3FS VA=
ofg] 74 eQlE® Qe gekgh 42 ofgAnt wiAl
A2k Hlgl M 2 el 289 A= 99
o] 9) o:q APLS 10v) A
WSS AR ew faskal
W Z37k AbEle] 70% ool 6541 ool w=qle]2d
UH(Piano Mortari, 2021).

COVID19 W& HEHAE A 14 A
34vl, 22} 4ES A9 oF 60909 AP} 2T
A wastel 24 EAE 1529 Al
astgom, 23 BEA) S EREoR 64099
APGAHAA AEAR] 1.2%)7} A3} T The Guardian,
2021b). E9pFe] HQloms FA BE WAl HF2
S 4 F(intramuscular injection) 2.2 =&+ (circulatory
system)ol| Al AN WSS FE(IgMZ} 1gG)ghet. 3
Aat 5719 745 9 Al(mucosal immune system)
oA EHIE= [gA7F $AlEH] wiEell 3571 Aol 5
H A= COVID-19¢] #Ale AubHdA7x= 2 G-
a4 gajel Esbgede] WAk F74 P Centers for
Disease Control and Prevention, 2021c).

SARS-CoV-2¢l A E AR Abghel] oigh wial 3 5<]
of ol tigh =t WRHUTE 298 W o= slolA
HAS ST & A e AT 29 1z A

Folw VR 24 BES P} O B AR

N
A=) r?L'

&
AES el

rr FU-lE
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7b gAElo] 7l ool ARl Wals HEsHE 2
o] Frh= A#S =% tHAnderson, 2021). 3FA|RE ¥

Al AEE A 9kS 4ol = SARS-CoV-2 Z}?ﬂ Ea
=

OlN

HOoO = o M=

el 1de] At Foll i S FA|8kaL 9,1% &Li

YERATHGuo et al., 2022).
COVID-19¢] 793 Aped

AstalA) o} FalakA= A 7ko] A=

Tk ok 87N E 4074 A7 FAEH A dlen, 71

-0 =
= X/

o \»n
)

=
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