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Vaccines and Treatment of Coronavirus Disease 2019
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In December 2019, a new strain of betacoronavirus, severe acute respiratory syndrome coronavirus 2, which causes coronavirus
disease 2019 (COVID-19), emerged in Wuhan, China. Subsequently, the virus quickly spread worldwide and the World Health
Organization declared COVID-19 a global pandemic on March 11, 2020. In response to the pandemic, many researchers are work-

ing on repurposing existing drugs to alter the course of severe COVID-19, and are testing experimental treatments. Among antiviral

agents, remdesivir, an RNA-dependent RNA polymerase inhibitor, showed clinical benefit in a randomized clinical trial. In October
2020, the Food and Drug Administration approved remdesivir for treating hospitalized patients with COVID-19, making it the first
drug approved for the disease. The race to produce safe, effective vaccines is also progressing at unprecedented speed, with over

200 under development and 45 candidates already being tested in human clinical trials (as of October 2020). (Korean J Med

2020;95:364-369)

Keywords: COVID-19; Severe acute respiratory syndrome coronavirus 2; Antiviral agents; Immunomodulation; Vaccines

M =
T2 A 7FE219 (coronavirus disease 2019, COVID-19)
= AT E7EET ZR2YHIO|# A2 (severe acute respira-
tory syndrome coronavirus-2, SARS-CoV-2)]| 2J3F 535 7| 2gt
©2, 20199 129 S SRA[ oA A5 ST o] T A

AR F2A3] A4 20209 39 11 AIA R 7]7HWorld
Health Organization, WHO)= COVID-199] 5342 4918}
TH1]J. WHO?| H.31 }2of w2 20201 109 319714] 7
AAH 02 45009t % o]Ae] COVID-19 A7} whAYshgla,
o] Z 1185k o] AFgatglon] COVID-19 thade AlAl 3¢
of 2 AtelgA% kg =1 itk

Received: 2020. 11. 2
Accepted: 2020. 11. 10

Correspondence to Pyoeng Gyun Choe, M.D., Ph.D., M.P.H.

Department of Internal Medicine, Seoul National University College of Medicine, 103 Dachak-ro, Jongno-gu, Seoul 03080, Korea
Tel: +82-2-2072-4187, Fax: +82-2-762-9662, E-mail: draver@snu.ac.kr

Copyright © 2020 The Korean Association of Internal Medicine

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0/) which permits
unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.3904/kjm.2020.95.6.364&domain=pdf&date_stamp=2020-12-01

— Pyoeng Gyun Choe. Vaccines and treatment of COVID-19 —

COVID-197} A= & @3sto] di3do] A2k £ COVID-19
o] X|mA} wiile 27 LS i

23 Folok A H%ﬂ 5H7é%, 710l S¢E LIAY
ko] wupx]of =g
o187t A IAIAH ] XliXﬂ WS 213 W Adefo = Zjes]
o] AP QIrH2]. SARS-CoV-20f that Fi}z]el u
;;%7] -?-]?:ﬂ' ¥y I3 @?H]QJ 22| ;quj =] g L
HEUY 22709 55 S8 el e e e 3
wof wiol & gl f7] Aho] 2held A 7 whof Wil
AgY=| 1 QIri3]. EarofAl= 2020
109712 HhgE AFEES 4108 COVID-19 2] 549} wAlo)
M A% 8 A AoeS AESIT:

13
==
>

ro

2

Stfol2{ A

SARS-CoV-29] A2E 1 4
A& vlolg 29 A|3E Y] 29 (angiotensin converting enzyme
29} transmembrane serine protease 25 ©|-8) -4, AlZak-g-5t
g A3 Y A%, SARS-CoV-2 3-chymotrypsin-like protease
(3CLpro) -2 RNA dependent RNA polymerase (RARP)E- A
sh= =EE0ItH6]. Hhol2]e] F412 COVID-199] A =

7]o] = gtz ol A7} Aol k] o] b
ks el Z13gsty] Aol FofElofof AvkE & 7Hsdo]
9 2 Ro= dya

COVID-192] $30] Al o]%, of2] of2o] SARS-Cov-2
of tigt ol a7t A=Al 2ARESIEE o] T AlETRE-
3 Az ) AF 3PS AA8H= hydroxychloroquine©] L}
3CLproE JAISh= lopinaviritonavir SFAl= Alda W A3
A= dtolgs A Hoj ABAR 7|HE HYte
Ui78), 2 3ok 1 dAtollA = oAl A= Eihs S

2 oA 4 9l Putolei

2] 231 EH9,10). 2020 10
=8 A= ads IE

(remdesivir)7} @It}

2ILA [H[Z(remdesivir)

g 2Eko| = FAA| 2 RARPE A5
RNA Hjo|2 28] S22 AAIRITH7]. e ofl&e} vhol2f
Agto] gt A 2A= NLEIL QU™ oFAlolL A TATE
oA thFet SEupElol o) tisf] ZFEeh ufol# s &
5 HAAL, sl dgolE o8 FEAlANAE
SARS-CoV-2 Hio|H A5 HFSHal Hiz FojstalS ), re-
mdesivirg Fof W2 Yzo]o] #H 22|04 Hio]H AT} &
717F Wolx|an H &4 =7 It &3S Hof, COVID-19
A5Ad 1 248 F 7P FE3 detolg Az FEuEek
CH11].

RemdesivirS ©]-8-3F o|=

L L
Remdesivir= 7=

7R, Slok e QA A
Zol 4 7P WA 2ol 1 A} 20209 49 W)
AEH12]. o] AFofl A remdesivir 2] =3 efatol A A}
HrhsE A Bl g7k dell Azke] BAHoR
felgt Aol molx| T, of A FRoA
COVID-19 32} 571 3235 714510] BRI T 5= 4537
2, Aut A0l 23872 R A5H=1d] 14 remdesivir®] a3}
E Az FrielA] EakthE A7 91tk Remdesivir2)
Azl Zelo|EApE A sh QAAIEE Bt A7)0
QWA o PAAHS] RIS Sloke T4 L
59 A2} 109 ARG veks YAAFOR, of 4
Lol A remdesivir 5 A 2T 109 2| 270] A& 2yt
RS AR HlaE Ao USITHI3)

vt 2R A A+ (National Institute of Health, NIH)©]
Z=I= 3} adaptive COVID-19 treatment trial (ACTT) YA &2
COVID-19 2 2A4o th3t F7HE 913 th=7E f1of =, o]
F w7l QAR Seuee vEe A A4 107)
uretell A 737 7ol Frofskqinh 20204 29 2145 44
1921742] A8E ACTT-12 COVID-19 72 k) 106252
o= remdesivir T 9JoFS 10917} Fofahgiid], glof
ol AF=0] remdesivir 2| ZtollA B 7]7ko] 31% (154
—11<) ©5HUTH14]. o] 2HE5 ZAR vl= AFolofF
A= 20208 5¥ remdesivir%'_— == IR AR ESIE
044 B, Ak 2|2 W)l 1T A o7k FUsls

11, 20204 10€ COVID-19 ¢ Q}ZI(IZH o4, 5] 40 kg

- 365 -



— e e}E] A A 95 A A6 & T A 697 & 2020 —

ool gxhel ArAR G4 FASFATHIS]

HH 7|dt X|EA|(immune—based therapy)

%% COVID-19 2hte] Welyejol F=sh 5o] fitel
Q3% 93+ 5t AL 1w, W v-3-S 2H3}
O S0] 22 COVID-19 34} 2| 2o HZ a3A = Wo
A== I glu{l6]. oSt AASRE 2l57] A do
COVID-199]|A] 3]E35t sxof|A A= AASo] 2
| E}x(dexamethasone) I} Zro] WS WS-8 2 AsH= HAXR

ZA|(immunomodulator) 7} ATk

ol
rlr

ja}

o,

*‘

=4

A

_

al

gt /25
sug B4 YL FYsHe WY AR A

ilﬁ‘ﬁol fl= ZJ

! o w73
w9 QAFol ozt Rl glons 1 AR ArE
USE o AUl Gou ARE e WSS A28

S =2 _’j_ﬂ_ﬂ 3|E7] Ao &
Folg Ao, FA7PE #E o zl
T3 o]5of FojHl ol v APgEC] Fo5HA W
tH19]. COVID-19 Afoll A ol AI7 T 5 4477
H]i‘l_?@ O]ZZ] /\H/\‘]Q7] /\]X]—b‘]—]:]-___ /\}-
Al A=A7F A7 adE Hol7] fislix
sHA| FojEojof & Aoz Houf, F4
24 @ A8E Adshk= Al 0133':} %1117} AT

SARS-CoV-29] gt TE-238}A|(monoclonal antibody) X] &
Ale AR of2] GAJolA Y/drlHo] AL Tt Regeneron
of| Al Akt &3 THE=A| AlAIQl REGN-COV2+= &'t
O}: -0.—_])\0]9_]— 6\3{_}1‘5—]% O]_Q_?)‘]— R /\16Joﬂ/\~1 o-ﬂl:ﬂ— E.Z']_(_)_i
ofstdle ul shi E&7]o)A Hlo|H A FEE Wl ¥
F= FusH Eol= 242 HATH21]. LillyAlel 4] 7H
S+ SARS-CoV-20] tfj3t ©H=-=3814] LY-CoV555:= QIEHOHH
BE

3T

a2
32

_|.4ﬂ-1>"

w

opkop

1o =
‘?:—:78]’6‘ A

3 24F QA ROA] BtolEj 2] sl o WA 7t
3L, sk Hlgo] $1oke] 6.3%ol 4] 16% §-2lu)al]
et A4S Hol, Am wIE J|geA sich22).

HHAZEH
S5 COVID-19 gEAjollA sl B ka0l o &4

3} that A7) EA o] vho] o|HlR|EK= #lo] B
FolEAAXY A3 9= 2 FA7F = COVID-19 4}
ol A olEfet I Hheel ofet AshE E4 AR avks

7HA-& 4= k= 7o) A7) = 1tk Randomised evaluation

SIS A A, 2 |

of COVID-19 therapy (RECOVERY) 11+, %=+2] National
Health Service2] 17671 7)ol A A|die o7, F2F9jul A,
T YA FLE COVID-19 9 BAEL Hato ofg

7730l = Am WY T4 A =E Hasks Aol
RECOVERY AFo|A A|xE3t 2|89 = 37} COVID-19
A9 FAolA| dexamethasone 6 mgS- 102 B¢ Foldh= Z1¢1
tll, dexamethasone2r 01 RE-2 2hAjol| 4] 28 Aol F/4]
o A5E W FAbEol vls) FoJskAl Fast °f‘EH22-9%
23] o]t
2=y

=

vs. 25.7%, age-adjusted rate ratio 0.83, p < 0.001
AFE0] Tral TrFouA ] QLS5 ]
A5 olA] FEehA, A 9 o) Ak
QUA| o2 FR}E o) A= dexamethasone Fol7-1} 5
Apolel] AFE Aol 7t 191

HHS Hhofl Hofshs et A|E7R 55 Hde
2 3= "YxAAIE0] 55 TR A= Al=EaL 9k
IL-6 receptor AJA|A| Q] tocilizumab® COVID-19 3 % 7|5
B £ COVID-19 3412 A BAZ ALl Q= 2kAo]
Hh A T A, o ek ANEeIN 55
COVID-19 Aol A AFLE 7Aoot} Q12358 7] x| 88 ub
< AHE Jdshs Ae v A “41@ aIE Hol= o
A SHRATH24]. JAKIH JAK2 AAA|Q] baricitinibe 55
COVID-19 gh2pe] etafo] Thofsh of2] 7h Atol=7bele:
AP 4 9lo] ARAR 7RsAo] AAEY I, ACTT2 &
oA remdesivire}t BIEFsl= Zlof| tidt TRFoJulA, ¢JoF
dh, o1% w7k Aol SFEl] A3t S st
al Qlei2s].

E T
Borror

ﬁ.‘ il
r—Ll

Wi S
[ o
f

it

@ﬁ

N

HHA|

S

ob#] sRuulo|HAE EYSI] SARS-CoV-20f &I7}

- 366 -



— 2|9 COVID-19 X 2A|$} WAl A —

o gitk. COVID-19 ti-ajo] AJ2He
| 2 2] 93t w2o] A glo] W=
Al A3 9lan, 2020 109 299U717] EeHg3) )

RNA HA4], viral vectorE ©]
°l A Fo =, 457 9]
, 1567]14 657} AJAF A

rz

oo ¥
ot

B
2
Irt
u)
(o]
)
I
&[]
lo
rI.
rz
2
i g

CanSino non—replicating adenovirus type—5 (Ad5)
vectored vaccine

Z= 858714 Q] CanSinoof| A 7iE%E AdS-nCoV= &
A 45 o erolal A WES o] 83k WA0 2 Modemal
mRNA-12732} §7] 202049 39 71 WA QA2 AJRSH
H4] R olrh 2020 64 7ﬂ47} e *J ?ﬂ:rL% e
AlE, 571 2, B 7219, &
604 Ato]o] H7Fgk 4dQl 108
10" ko ef 2 Jh), FE G *
TGS x 10" vpolE| A Jah Tl wigsliny 1 A}
Ag W S 8 LEEG 187 Il ¥ w2 HY
dhg-o] SEE QAT v A4 (reactogemCIty)E H =o
2 AR g, W23 e 288, WEE 52
SASATH27]. 24 A 603%‘ = ‘:H”QE 2 F2Re]ul7g
3.0 & 20209 4% Aol
1 AY7E 2020 7 %*EQ e} 1 Ao whE A8
Ads-nCoV©] Qg AJo] BrelElglom], chis sjaixjol A 1
HEgro R felgt we} whgo] fEHgcks]

ol
mlo °

v
0ﬂ19

University of Oxford/Astrazenaca non—replicating
chimpanzee adenovirus—vectored (ChAdOx1 nCoV/—19)
vaccine

v Edsty el T} Astrazenaca”} 7)'2SF ChAdOx1
nCoV-19 W A& SARS-CoV-22] spike TH 2] A2 7] A

A B4 B Ugo] ofewuto]ef 2 welo] AFeJste] ut
Eolzich. SAmEejsh dgol of WAle] 14 A A
e AEAGS 1, 71E] WA G A7 sefrkee
e 271200l 7802 FES Wkt AFA WA A
T 14 G 4] W) SRS Bgste] WIS W
A4, A 5 BARHE Aol SavE Avde
wale] wt te] Sk BEal] ¢l 14 AR

1,000 ©o]Are] A5 R X5Fe] ChAdOx1 nCoV-19 WAl T

L Zeuobgt WiAlS HESH= AUl o, o), et
Sy 75 Alaste] WlAlo] MY, QP ATt 3 &
ole] &7 A BokskAlck Wk 10773
o] zLoz]a—L 14 15te] 27+ Axr} 20204 79 HHEE Q=

dl, 13] & & vASSAEA 9 50% S22 g4 F3)
A AAH o ¥
7+ 91%2} 100% 5 OJEJ
_’(?‘_ 2801 5
Jo] glol r:1{29 A7) %%2

Aol 3 otk

)~ OI-N

sffjsto] 274 /\l%‘ﬂ 3%

Moderna mRNA vaccine (mRNA—1273)

mMRNA-1273 8141 Moderna®} 1|=t NIH AF3} -ejotd)]
271" G A4 (National Institute of Allergy and Infectious
Discases)7} 50,2 /e wiAlo 2, wjolajel 45 4]
zuto] F3E]7] A Abef|(prefusion conformation)e] S THal 2l
2 A7) mRNAS ARl 308k o] F8 713
o[ EH30). mRNARNE| SHAS GHohs Aelaee A8
2] &AFQl ‘HH Y(translation) 2 F-olo] WIS FET 4
SITRe ol T2 7)2e 2k wiAlshe] o), vo|]
2s0] gl Aol HAER Bl WAL A 4 olof W
7fEFe o= Qltk= APYol Qlt) AA| CanSino2] Ad5-nCoV
AT} S| 71 HA] QA S A|ZFSE WAl &1 = 5}
tolt.

mMRNA-1273 #8410 14} &
txtelos 4swel 717)g 18
STl mRNA-12732- 28 7FH S 2 25 ug, 100 ug T+ 250 ug
= 2% AHESE wl, s EAfolA] SARS-CoV-20f| gt
SoFA o] ERlE AL, A °“‘7P— 3|57 dAolA
AR A FABIAY =2 A2 HATH31]. 554 ©]
Apo] Aole thAako & Bt 1A) 93%15 6‘351311, o HA=th

<, 100 ugS HE W= A9 o 1
ol HrHRT, HHEL A 420
5352 B2k 9l 1841 o4 4l 3,000
3AF EZAufA, =3} o|F Uk, ¢oF tix
28 Folck.

1:19 flo
u)
oX -
o
u



— The Korean Journal of Medicine: Vol. 95, No. 6, 2020 —
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