Pediatr Infect Vaccine. 2022 Apr;29(1):1-15
https://doi.org/10.14776/piv.2022.29.e1
pISSN 2384-1079-elSSN 2384-1087

PEDIATRIC
INFECTION
& VACCINE

Review

M) Check for updates

G OPEN ACCESS

Received: Feb 4, 2022
Revised: Mar 2, 2022
Accepted: Mar 4, 2022
Published online: Apr 11, 2022

Correspondence to

Ki Wook Yun

Department of Pediatrics, Seoul National
University College of Medicine, 101 Daehak-
ro, Jongno-gu, Seoul 03080, the Republic of
Korea.

Email: pedwilly@snu.ac.kr

Copyright © 2022 The Korean Society of
Pediatric Infectious Diseases

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is properly
cited.

ORCID iDs

Soo-Han Choi
https://orcid.org/0000-0003-2449-3025
Jae Hong Choi
https://orcid.org/0000-0003-3284-9407
Ki Wook Yun
https://orcid.org/0000-0002-0798-6779

Conflict of Interest
No potential conflict of interest relevant to this
article was reported.

Author Contributions
Conceptualization: Yun KW, Choi SH; Data
curation: Choi SH, Choi JH, Yun KW; Formal

https://piv.or.kr

A0 A IZ2LIHIO|2{AZ
X2 k|2 HHI= =Moo 2

HE5-199

2430, AME 0 RIS O
N i LIPS TePNE ]
| CH St A0kE AT}
A gistmis el AokE At

Therapeutics in the Treatment
of COVID-19 for Children and
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ABSTRACT

Coronavirus disease 2019 (COVID-19) presents as a mild-to-moderate respiratory illness in
most children. However, a small proportion of children with COVID-19 develop severe or
critical illnesses. Although pediatric clinical trials for the treatment of COVID-19 are sparse,
some drugs are available for children and adolescents with severe COVID-19. This review
summarizes clinical data focusing on antiviral agents and immunomodulators for use in
treating COVID-19. In addition, current recommendations for therapeutics for children and
adolescents with COVID-19 are discussed.
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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) HH52 T3/ Azt
=| o
[e}

A27HA] gt A4 Fd= Elth coviD19 | 5 oAl E H7telr] 913k A4 Al =
oM Aol FEx HFEE Yooty Yot T2 $&7| BEX QT (respiratory support
requirement)”} = AF&E| QI Tjtha=o] 7lolEelQlof| A 4bA 23T B XA AbA E=
71A 7] 8 o BZ CcovID199] FTEE TR ot ANH dEle] G435 otEt, &

ofstx Beby, M4 43, TR 71553 S8 5 220l Talslof 3 Abgtol .

M| AR 71 7] 7 (World Health Organization [WHO]),? 0] =7t 8t35] 0 o] 4o} 7}
E7F gy 2 53 =7 covID19 BT A T QJvol| A] A Al8H= covID-19 EH &

5= Table 19l A 25T

=9]2] of2f 7ho| =gty S RS Al sto] U a0 A

3
Fdeaw
T2

C =
SHATE (Fig. 1). 8% (mild)2 37| ol I3 A 57442 HolHA AL =71 gl
a A

=z =

L Z5= (moderate)2 A4 Q7L QIO 517 & It WA E SAF = o AFeHA

o4 £70] Yl HSolch.

T vkA T (mask)E 53

A 71A 7] (HENCE &

fr to oy o

)2 7%

Table 1. Definition of disease severity in patients with COVID-19

Ak
Stod 2 Likg/ = o|5te] AR

s

5% (severe) < AtA @ &7}
(o]

Qlo v} H]7% 7H& 2t (nasal prong)
o, 133 1% 7}=2} (high flow nasal canula [HENC]) S
A 23T 7F R A E = Aol 2155 (critical) H| X
2 L/kg/At Z3bohe= A4 2 23, IS5 71A &7] == A
abikA Q W (extracorporeal membrane oxygenation [ECMO])7F B QstAU sjd/d &3 =

o] FHkE s 7-f-olth.

Organizations/Country

Mild

Moderate

Severe

Critical

WHO? (children/
adolescents/adults)

IDSA™® (adults)

North American Pediatric
Infectious Diseases
Experts Panel®

Australia” (children/
adolescents)

disease

- Non-severe: absence of signs of severe or critical

- Non-severe: patients with SpO, >94% not requiring

supplemental oxygen

- No new or increased
supplemental oxygen

requirement with

symptoms limited to the
upper respiratory tract

- No supplemental oxygen
required to maintain

Sp0, >92%

+ No new or increased
supplemental oxygen
requirement with
symptoms involving the
lower respiratory tract or
radiographic findings on
chest X-ray

- Requires low-flow oxygen
(nasal prongs or mask) to
maintain Sp02 > 92%

+ Sp0, <90% on room air

- Respiratory rate >30 in adults

- Raised respiratory rate in children®
- Signs of severe respiratory distress
- Patients with SpO, <94% on

room air, including patients on
supplemental oxygen

- New or increase from baseline

supplemental oxygen requirement
without need for new or increase
in baseline noninvasive'/invasive
mechanical ventilation

- Requires high-flow oxygen at 2 L/

kg/min to maintain Sp0O2 > 92%

- Requires life-sustaining treatment

- Acute respiratory distress syndrome
- Sepsis

- Septic shock

- Patients on mechanical ventilation

and ECMO

- End organ dysfunction in sepsis/

septic shock

- New or increased requirement for

invasive or noninvasive mechanical
ventilation, sepsis, or multiorgan
failure

« Or rapidly worsening clinical

trajectory that does not yet meet
these criteria

- Hemodynamically unstable without

inotropic or vasopressor support

- Other organ failure
- Requires advanced modes of support

to maintain oxygenation: high-flow
nasal oxygen at > 2 L/kg/min,*
noninvasive ventilation, intubation
and mechanical ventilation, or ECMO

Abbreviations: COVID-19, coronavirus disease 2019; WHO, World Health Organization; IDSA, Infectious Disease Society of America; SpO,, peripheral oxygen
saturation; ECMO, extracorporeal membrane oxygenation.
*Respiratory rate: <2 months, >60/min; 2-11 months, >50/min; 1-5 years, >40/min; TNoninvasive mechanical ventilation: high-flow nasal cannula, continuous positive
airway pressure, or bilevel airway pressure; ¥Infants and neonates < 4 kg may be managed on high-flow nasal cannula oxygen at 2-8 L/min irrespective of weight.
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Moderate

Respiratory Not requiring oxygen

Not requiring oxygen WITH
lower respiratory tract disease

support WITHOUT lower respiratory
requirement

tract disease

Requiring oxygen via nasal prong,
mask, or high flow nasal cannula at
< 2 L/kg/min

Severe

Critical

Requiring noninvasive” or invasive
mechanical ventilation
Sepsis/Septic shock
Multiorgan failure

Hyperinflammatory state

1 CRP, LDH, D-dimer, and/or ferritin |fibrinogen
1 serum IL-6 or other proinflammatory cytokines

In patients aged 12 years and older weighing at least 40 kg
& with high risk for progression to severe COVID-19
& within 5 days of symptoms onset

In patients aged 12 years and older weighing at least 40 kg
& with high risk for progression to severe COVID-19
& within 7 days of symptoms onset

0.15 mg/kg daily intravenous or orally for 10 days
(or equivalent corticosteroid dose)

in patients with hyperinflammatory state
use of combined tocilizumab and dexamethasone

Fig. 1. Disease severity and treatment recommendations for children and adolescents with COVID-19.

Abbreviations: COVID-19, coronavirus disease 2019; CRP, C-reactive protein; LDH, lactate dehydrogenase; IL, interleukin.

*Noninvasive mechanical ventilation: high-flow nasal cannula at >2 L/kg/min oxygen, continuous positive airway pressure, or bilevel positive airway pressure. fin
patients with pneumonia or receiving supplemental oxygen but not on mechanical ventilation or extracorporeal membrane oxygenation.
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stHjo|2{AN| (ANTIVIRAL AGENTS)

« Remdesivir= 7|7 g7| g0 =X MA7t ot &F = HH0| Stel COVID19

S|
0P AH BHALOf|A| FOE n2qg = UL

« Nirmatrelvir/ritonavire 53 2O E XHE > A=A QS I FE U 53
COVID-19 20t A StXt Z0| A 12M] 0| A0|HA H|E 40 kg 0|4 Z20]| 4 L4 52 O[LK

FO{E Y + AL

1. Remdesivir

T AH 2 (remdesivir)= Al Ulof|lA] o] l=4] 722 2 BHo] = (adenosine nucleotide) -
A& ®oll Sk AL Etu|H| o] E (phosphoramidate) 1 +oF& o] ot F T AJH| 2= Ho]
2129 RNA-9|& 38 A (RNA-dependent RNA polymerase [RdRp])°ll 2 &3lo] RNA &
A} (transcription) & 2710l 230 24 vho] 2 A B 5 A Gt coviD19 T3 ©]
in vitro A7Lol| A TFFSH RNA Hfo] 2 Aof FHlo] A G3HE Hol= o2 &R 11, o &
gl Hpo] A 2| 5 A/FAI R ol A= Qb /g o] ASH STt

4 clojE

COVID190]|A] Tl AJH| 2 2] Sof] T gt F-2H9] A/FAIF (randomized clinical trial [RCT]) A7
AU FAE Ao 2§ Zlo] o] Aopyad Aggo] E3hE A= AgHA o]},
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WHO Solidarity Therapeutics Trial TF=24] H| =7} RCTE COVID-19 4 Q! 4 A& o4t
O 2 27439 SGAIH| 2 10Y %] E7+1} 2,708 2] LHE x| F o] A Eith ) T Lo A
AL ZF AT EL 212} 11.0%, 11.2%%2 -3-2 5 2Fo] 7} A A Th (rate ratio, 0.95; 95% A1 2| F7H
0.81-1.11; P=0.50). 7| AI€717} B L 5}A] U EApo| A o] & 7| A2 7|7} Q 1= U H H| =
2 Z}7}11.9% (295/2,489), 11.5% (284/2,475)°] A Tt

Adaptive COVID-19 Treatment Trial (ACTT1)-= H& S FEISH CovID19 Ad Q1 A< A= o
B2 AYH th= A It 2 o] F = 7HE RCTE HH| A 0] 2.8} 9] oF FofFHof] 2H7) 541
g, 5217 o] vl A =] o] F T Al H| 2 = 9] ok Z| o 104 7HA] Fof 5kl Th JH| A H] 2 Fof
£ COVID19EH B 3 55| = A|7HE F-o] 1A EAI T (10 vs. 15Y; rate ratio, 1.29; 95%
A 2] 7} 1.12-1.49; P<0.001). A TIAIH] 29| QJAFA o] 52 =4t uby & X 10 o]u] 72
2] vl H A} (recovery RR, 1.37; 95% Al & 7171, 1.14-1.64) 2 YA & %—% FA] EZ A A
A X 57F - Q3 7} (recovery rate ratio, 1.45; 95% A1 2| 77t 1.18-1.79)° A 7H8 ZIT}. &
A9 LG A4 2| 5, B EA 71AIE7], 71A1E7] = EcMoZt B e R ShAfo] B &
AlZtoll= ol &pol 7t glgitt AAIH| 2 ok 2 1544 A/ S-S B 7Hs/d ol
QjofkatH o} o] =9kt} (odds ratio [OR], 1.5; 95% Al & FL7F, 1.2-1.9; P<0.001). F 7-ol| A 29
AR 27 APSE-2 ZH2E 11.4%, 15.2% 2 3-2] $F 20| 71 Q191 2. U (hazard ratio [HR], 0.73;
95% A1 2|77}, 0.52-1.03), B2 4 4h4 x| 87} 1 @ 1T ShAftol| ATk A| 33 51-9] 124 of A
= Z}Z} 4.0%, 12.7%% F-2]51HA] ZXA5F T (HR, 0.30; 95% A1 2] T-7F 0.14-0.64). ZTHSH 0]
&RHE-9) Hl &2 Tl A FAFSEA T (25% vs. 32%).

0
-

35 =9 coviD19 HHOZ AYTH Q) FAE ez FHAHE 5Y E= 102 F
o 3t Uyt 2| 87-E B WS Hie7H RCT ATLollA] G AR 2 5 FojFo] Ayt A=
TRt X5 1A Fo 5t o U2 A AE 2EE B JAAIT (OR, 1.65; 95% A= 7L
1.09-2.48; P=0.02), FEA[H| 2 10 Fofat ¥t x| S0l A= zbo) 7t gl Tk S35 o]
&2] covip19 HH 442l S thifo H|{=7}1 RCT Lol A] H Al 2 5Y
Tl 2310 Foi7-9] 14 M7HA] YA T2 217 64%, 54%0] R T, 71 FH 2] A AF A
Bl E BG5S uf & o] 14UA U/ el 229 F-2l st 2po = glgitt o] A= 71l
2t7] B= ECMO | 55 HHA| &= 535 covID19 /3 Q! HlH hatol| A JAT| Al 2 5 Fof
210 Fof= F-ofg 2bo) 7k gl3-& Hof 3l

F 7 o]/d<2] coviD19 55 21382l 3 A} (6041 ©] 4, HIRH = B4 7] A1 A gk 240)7t
A0 WA Z/d 2 7 o] covID-19 2j2l] ZAHE Tl o & Al3Yet ettt o] F =

7} RCTOIA] APY = CcoVIDA19 T Y2 A A H] 2 3 Fof ol A 0.7% (2/279), <
oF B o] Lo A 5.3% (15/283) 2.2 -3-2] §F x}0] S K T} (HR, 0.13; 95% Al & 77k 0.03-0.59;
P=0.008).1

O rOl'

zozzLdl 19 R Aoy Au ol A coviD19el thst AgAlr| 2] §%5 E& S
B7}st= v A Hlo] gl it 184)] o5t Aoy AW covID-19 EAtol| A | AjH] 2.9
‘?_Uﬂ’é, oF5stdl g5 7S s A& o] A X8Y Fo|th (ClinicalTrials.gov identifier:
NCT04431453).” i3 Z7] AopdAd A& tido & 3t slhAv|2 542 ARS
(compassionate use) A+5°| UTh®1 Goldman 592 20204 3Y 219 FE] 49 22U7}HA]

o2
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FAA AL 22OdE S HuAH2E Fo B2 67w 77799 tlolEE 2453
/g2 79% (6178)ll A 17 o]/de] 71 Ao QI3lH S A2 144 (AHZ 914 ™4,
716A), 1241 PIeE FAP7E 479% (3678)2 A% 270 piek Ak 49 Aot o 2t
AaA12] 90% (6978)0ll M E2A AFA7E E 28 51% (39%8)= A5 4 &7|_klo] 2agt
Eiglon], e Au| 2 X & A2} 5 8B 7HA] ZIA| hdAe] 83% (6478)7F B & L
73% (5678)7F Bl Lt ATh 52 271 e Fatol A X2 A2 5 28U AR 0] B2 67%
(2639), a7t B 2SAU A fF At Bt F o= 7¢Z$13% (5/39), 5% (2139) o| it
A 7778 T SRt o) dkgol AU FAb= 16% (1278)°1%0 L, B AEotEd E=
7+ (transaminase) 450 3/ 9l /d5he] ZHz} 1.8, 5ul 22+ 74271 34% (2678 Ol A
W]l

=9 AM4ZEX|E A1

=9 ofg] A EAZ 9] FoidAt= 449 coviD19 EApo| ATk YR o X Aok 4
d ghapof| et WS 2obstal Itk WHO 7ho] =2l M= 5= Lolofl e glo]
COVID-19 gHAtol| A HEAH| 25 AMESHA] s Zmﬂ_g A35k7 Qleky 53 7ol =
ehlo| X & At 87F @ E AR 7| AR 7F B 4] eh= A Q) coviD19 Aol A |

>~

AH| 2 AFES 27 E Pk Qlek20 SEA| T Aok A (164] o] 5} EHAtol|A] A H| Al H]
EAEL ddH o2 T E M=ot Ao R AR H LS A A5kl Ytk §E
H g =1t v] ol A= coviD192] TFE Y 55 X Y-S ot 3¢ =5 A

Al 2 2 RS HAskal 9l

3=+ National Institute for Health and Care Excellence (NICE) 7}o| E2FRIo| A= A -4-5F B
AR 8 (e nkad B et 55k AU & s yE P me A 37k
Q3 A|F 40 kg 01442 124 o]/ A 9] coviD19 TIF Aol A X of 5U o] AIGAH]
2 ARS-E 2R dasty Qo HAlH| 2 3 @ -2 124]] o] /ol HA A|F 40 kg ©1¢
COVID19 A} = B2 & AbA7FE Q81R] ka1 24} kA 72 o] o] HA] 22 CcOoVID192
218 4 Ql= Aol A WarstaL ety

0] = Infectious Diseases Society of America (IDSA) 7o E&FQlol A= FF covID19 3?1 ¢
2 ol M Grfole] A4 X 2E 5h G ARCHE YU AM2E ALY A8 A3t
NAH B/ BL AT A B EE7] E ECMOS AHSSH) Sk Btol A A Al 2 102
Hr,].: 59 = 0:] s 7S }_ﬁ_\?_ :{l—:]_j_%]-_?_ Olr,]- 10) /K]—/\;‘(] E7]. o Q g].;(] ok CcoVID-19 YUY
hatol A A AlH]| 2 0] EAFA Q) AFR 3} QI F & E 7] = ECMO Aol A A H|AlH| 29] &
CEhll ’\] 22 OW S EE 559 coviD19 9| A} Fo| M F

27l Bl 125 (A
AlQ¥she 2215 A7k 20219 12
2! U] =F Food and Drug Administration (FDA)+= ©] 74-2-7HA] &l
A2 ARG 591 O}Oﬂ‘:} 2 SFA| T IDSA 7Fo] E2fRlof| A= M k0] Axop Ao of
St H = A A ] o] Q1A] Yth. b= National Institutes of Health (NIH) 7Fo] E&FQlof A= 4
°Pg4d coviD19 A€ Bt & 5 A A AR AL S AT B AL 27
72 oehe 124 o) 4 33 AT 9 A §7 0t rlgle] 93 4F L Ah 2 7E
7t 57Fsh= 164] ol/goll A JlE Al 2 ARg-2 H LSkl QIuks gk S Aol A k4

3
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272757}k BE ol AW Aze] coviD1o Y At Tish Lol 2 HEtet
Aejsto] A Alu] 2 Foj7} meg 4

£0] Al AR

A A H] 2= & (solution) T A Ak 22 (lyophilized power) FE| 2] F 7}FA] A o] Q)
o, 124] 1|TFe} Ax0f FE= A|F 40 kg BT Ao M= A 24k 2 AP 2 ARESHoF gt
C}. o] A H] 2= sulfobutylether beta-cyclodextrin sodium S 2 g5}l Q)0 of| S AFLA]| o 2}
& (estimated glomerular filtration rate [eGFR])©] 30 mL/min B| ¥+l EA}of| Al = Fof5}A] Ok
€t £ Sole 75 L A76, Z2EER AIRF 59 RYE o] T astt) flHAlH|
2= A Y2 30-1208 0] Zx] £ojFe}, P4 8-S A% 3.5 kg 0| A} 40 kg U] T A=
A 2 5 mg/kg 13| £ T 2.5 mg/kg oFF SHH, A5 40 kg ©]Foll A= A 'E 200 mg Fof &
100 mg 5H5 gHH Fofghet, fllE|AlH| 2 2| & 7]7F2 s o] HAlE >

2022 2 A U Lo Aol A HAYAH| 2 Fof7} 7Hs S 9= oh2at ok (1)

2571285 535 E= o] S8HE coviD19 U Sk (

AEE HPfii A} A 9)); (2) 124 0140 H A A|F 40 kg 0] 0] L, SAF A & 7Y
E+ 553 COVIDA9oIA 5502 2138 d Q3 o] w2 7|4 A (T =g ¥,

NETA T A A, D ls, BT T A A, T Al 7ol %:

T AehHE 71 At

[e]
0,
o,
>~
Yol
2
el

U Al Z o] oFE ok 2 (4] 2F]) = 20201 790l 222 2 ‘CoVID-19 FR A} F Aol 5]
Aol A HE &7 0] AL 7] F Ab4 LI 949% o 52 44X ' SR A|F 3.5kg °1F
Q1 ghxpol| Al e A8 2 & 51 7}st ok e AlH] 2o tigh 29| J/F Al w0l B & v
2 o]% Alofa|= Fof W& ARl Bl 124 o)/ g0l A A0 40 kg ©1/F Q] Aobd A0
N Bx2H saz 87 E st 33 T HFo] e coviD19 U B & 20229 19 7Y
of 73 5| 7Fst A, shARE 5 Uof| A 124 B Rt EE= | 40 kg 172} 4x0F COVID-19 22}
oA A 7FHs Rt 2| B AI7E 9l A2 Lfsto] o] & EAfoAI = I FARE-S5R1 S 3l JEl

A 25 AR 4 A SFATE 4] oF 2= 20221 12 20 0]l R T AH] 2 21 AR5}l
‘FZO0 2 WYd 9JFlo] =2 HF W F 559 AJA 3} Aot (124 o] AFo] AL 40 kg 0 /F) TR}

1

=
= o
79 ol F2-¢ Z7H5H9 T 0] 4938 L& WwFchy

2. Nirmatrelvir/ritonavir (Paxlovid™)

Nirmatrelvire SARS-CoV-22] A|AH|Ql THHA RS § A (cysteine protease)Q! main protease
(Mpro)E A|5to] Hio| 2| A A& AH5h= 7| A& 7HA W cytochrome P450 3A4 (CYDP3A4)
9] 714 2 Z-23kct HIVA protease A A Q! ritonavir= SARS-CoV-2 Mpro©]l tisiA= &g
o] gl oF=SHA 7}SIA| 2 nirmatrelvir®] CYP3A4 TH7H tHAFS A A5} nirmatrelvir®] &
& 55 Z7FAZIth Paxlovid™= nirmatrelvir®} ritonavir & 252 ESHA| 2 nirmatrelvir/
ritonavir 300 mg/100 mg 2 & LA & of Qlt} )

|o

@ A aclo] 9l 18M] o)de BS-F5F COVID1Y #AHE ti o=
W 772 nirmatrelvir/ritonavirs £ 5 &3} 9]oF Foft-S H]W Sk RCT

AlZF S 28U A 7EA] coviD19 T A = AP ZH2E 0.8% (8/1,039), 6.3%

=2

o
52] o

>
=l

o] ofN

=
S
1

ol A

NoouE X
l:I'LI oZ': riot
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(66/1,046) 2. & nirmatrelvir/ritonavir 5] 7ol A F-2l5HA] AT (risk ratio, 0.12; 95% A1 =]
7k, 0.06-0.25).29

2021 122 22 0| = FDA= Y = AMS 28151 55 COVID19Z = 9§ Q9l0]
A Bo-F6% COVID19 gl & 4of (124] o]/o]HA H|F 40 kg ©1/d) THatol] oigh
&AM 2 Paxlovid®] Z1FAHESRIE S7IBHAT B> IDsA ZholEgtlelld = §5
Ao 2 X3 9J3o] =2 HZ_ZE=0] covID19 2] Brtol|A] ZA4F HHAY 52 o]

nirmatrelvir/ritonavirg A 2ok A& AbstAthH(Z A F Far).0

Nirmatrelvir/ritonavir<= 12A] ZFateh 54 7F 7 L Fof 51 12] 872 417] 50l 2} eGER >60
mL/min®| 4] = 300 mg/100 mg, eGFR 30-60 mL/min®l| 4] = 150 mg/100 mg= &5}, eGFR
<30 mL/min®)| A= £ 7} A E| ] &E-=T}.2) Nirmatrelvir/ritonaviret A 20| Q1= oF=
Sof o} £0F 1 WEA] 7]E0l 28 F) °FES Belalof 2Tt Cypsa chAto] ofah
FEE7 H 25| A= QF H ],
=] Aok = 2021 122 27U 0| nirmatrelvir/ritonavire] 71 5AHE-49l
COVID19% T 9 Fo| £ AZ U FEZ (424 F 5
514] k= 74)9] 4191 9 ok (124 o] 4, A% 40 kg o14h) B}
20221 19 14 Ul AHg o] AZHEIT FolchgAbE NFALE
o) TEFatol AH T 4 910t T oloHE T A U B Al o
of g7} wize 4 9ok,
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John’s-wort”} 2 &M ARF o]eF
2 2A4) AHE Y AL S & Bl ElE 4 ik

3. Molnupiravir

Molnupiravire= RdRp2] 7| ¥ 2 2}-8-5}= B-D-N4-hydroxycytidine®] H-ofzZ= vio]2{A
RNA©|| 7]0] 5017} Hlo| 2 A 3732} 257 (RNA mutagenesis)”} Y513l o] & EA4|7F A A
.‘{_;]—]q-‘ll,ﬂ)

S Agoz 1Y g aclol a Ml nHF Al Folr BF-55&E CovID19
S o2 34 Y 59 o|W molnupiravir £t $JoF FofS H]uSE RCT
oA & AZF T 29U#7kA] BE AY Ee AFY2 27 6.8% (48/709), 9.7% (68/699)
O & molnupiravir FwtollA BTt 29U7HA] ALY = AP H[ &2 QJoF Fo{FHTH

molnupiravir 500l A YRATHHR, 0.69; 95% Al 2] TL7F, 0.48-1.01).9

0= FDAE 20219 129 23¥¢ U Et AMYE EFSto] T3 CovID19E XyE
2 2Rlo] Y= HE-5 5= COVID19 A Q1 (18] 0]/) Etoll thst 2] 24| 2 molnupiravir
o] 21318412 3171319 o} 51 IDsa Zhol E2felol A o 712 Wlo) 9l 55
Ao AP 9ol 2 4F5-FT55= coviD19 2f2 A EAtellA T4 T 5L
ol molnupiravirg AlZeh= ZS AQtstch (2AE 1)1 Molnupiravir= 800 mg
3 A7k sA7E AT Rolshn] 717]% B Al7|so] thE S £ H S Bash) etk
Molnupiravire Q4! Foll= HAE R ko ol AF 4ol dFS = 4= o] 184 || vt
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aob 2o M= Abgo] SRlE A gttt B = Tl AHE 7He Al ko

HAXEH (IMMUNOMODULATORS)

« 25 5l 553 COVID-19 A0PH A BRI A corticosteroids AFE 2 HAE|X| =L,

tA X227 et 5 U E S COVID-19 A0FE A 2hXtof| Mcorticosteroids
15| dexamethasone 0.15 mg/kg (X/CH 6 mg) 8tF $HH 10U7F A7 = & o
i

M IZT HS X ESS HAES Hol=Hd EZ A /E

M52 Z COVID-19 20t A H 2HXH0]| A
dexamethasone £042} &7 tocilizumab AF2 S D28 £ 4= QILCt.

1. Corticosteroids

%% Hhol 2| A w2} vpb7EA] 2 coviD199] 93} Q Qloll= g Ake] 2 g H vk
el R = el A ot wheka] s P S2HE 2 A oA &3 E A
B 20| =X covID19 )83 27| FE] 22 CoVID19 X B4 = 52 AZE Qo)

30 O [ ¢

rr oy rju
l> ko of
fui) r°" of

oo
o o
z&g
S
o

A COVID19 ZHAMHS thAF 0.2 FE] FAH| 20| & (corticosteroids) X] 50| thot &
|olEl= @A 7EA] et A RH A R1& S 0 &2 3t of 2] RCToll A B2 At 57t
3t coviD19 Y SAtol| A M4 A FE|IAEH 20| E X 57} 4 Z3HE 7)4d st A
2 gdarZle Ae Bzl 0 71 o B7F 2 /3 A1 )1 RECOVERY Trial 6,425
LS F2H9] v A 5ho] 2 o 10 5QF S A ERE (dexamethasone) 6 mg 7 9 &=

dd ilE% ol el ) ‘ﬂJ 2| B v gk F=ro] o7 vl =7 RCTO|
A AP GIAMH ERE Fof 2} AR 2] S ol A ZH222.9% H 25.7% 0 &
< uj g /‘]'UﬂE]' Ofl:r"ol 0.83HH 2R}T} (age-adjusted rate ratio, 0.83; 95% 4!
ZF, 0.75-0.93; P<0.001). Y4 FZF ol b2 AVG-E 9] X}o]+= Z3 COVID19 T2
G AL EfE o Lol A Fo] A Rttt (54 714 7] = ECMO %] & 2HA} [29.3% vs.
41.4%; rate ratio, 0.64; 95% Al 2|77t 0.51-0.81]; 7] A 717} @ Q31 A] &= Abs 2| 7 St
[23.3% vs. 26.2%; rate ratio, 0.82; 95% 41 2] 713k, 0.72-0.94]). SHA|TF B2 4 AbA 2| 571 F
85}2] -2 ghatol| A= dlAlH|EFE F0f 9] o] 50| GIUT} 28U AFYE, 17.8% vs. 14.0%;
rate ratio, 1.19; 95% Al 2| -7} 0.92-1.55). CoDEX Trial2 COVID-199]] 23t FAS S5
T (acute respiratory distress syndrome) 2 7] 7] $7| & W= $hx}o| A 11 8-5F AL ERE (5Y
5920 mg, ©] ¥ 5% 5910 mg) Folt (15178) 2 LHF 2| 8 (1487 )= H wLgh et o] E}

7] 8])&=7} RCTO| T} CoDEX Trial-S RECOVERY Trial2] Hlo|E] & E & 2 7] 22 5|}

28 57t 7] A 27] glo] &3 o P47} Sl A EfE o] FHof| A f-2f 51| 71 ﬁﬁi
I AT} (6.6 vs. 4.0Y; P=0.04). 53 COVID-19°]| 4] 3}o] E2 T E] £ (hydrocortisone)®?
T=HEZY =YEE (methylprednisolone)®® X] &0l th$t HH RCTO|A 2| & Aol & =
ALEO| A /A o] 55 &RlE 4= Q11 O L} RECOVERY Trial Ho| ¥ Wi o] F 1] P2} 5
£ RZ0oR 27| FHE 0 852 7670 525U

fin}

1o mu to
4m e
2
g
ne
.

w
]

o
o & 41 xo m
o X
;Ol' r—>i

o L orfr of o fEl ox P~
[SoTe)
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Ze| YHTEX|H A

%S FUSHEITE A7) B as) e Aol A4 Delm AR 2o S Rol

SHA] & A& | skl ot

5% COVID19 40P A Shato| A FE| I AH 20| & AR thgh 27 = FE5HA| Tt of
2 22| 7to|=akelof A 421 44} HloE] & 7|Hho 2 AFE U 1S A A|SHAL QI Th NIH 7Ho]
EeRRloM= I/ At X 8, v S 2571, IS4 714 &7] == EcMo 2| 871 3
235k COVID19 Aopyg A Bxtof| A] GAMH|EFE AFS-S A5l Qlrh» S3 7ho| =akel
HZ55lo] AbA 2 FE HHe COVIDA9 Aoy 4 $hxto

M= 7|A &7 Rt S
A diAb|ElE B0 8 2 AR Pasta Qe

20 A| 23 Abe

Az 2 871 8 23 CoVID9 201 AW SHxjoj A TE]FAH Zo|= Eoj2 1128t
O A fF AL A B R FRT AobY 4 Blol Al Qg 0 2 Fojohe A2
orom 2hx}o] Alefol Wl Al g 137} Wesithe FE|FAEH RO EE £
o= gatmelEo] @44 0 7 D &7 0.15 mg/kg (/T 6 mg) & = SFF g
7—']?_ EIZ‘_—-_ X‘IUH O:]o]—]:]— E‘”}\]-D-“E]- /\]_O E}-_{’\_ o-]l__ 7C:)] 01]1____ Eoe],é_l_

2B 20| E AAE Fold 5 ATH(HAEFE 6 mg = 2 =Y 40 mg = M2
%ﬂmgwwwiﬂﬂﬁwm@ AAHRQ FE|AAH Zo| = Bof A nEY

7%, A7 713 7o) 9184 Sol tfshAl =UE Yol Wi},

19
N U
lo LSy
B o rrom A
M 8 ox X 3o

0.

£

o

’

U [ B T o) —10

ro ru}> l-JJ

s
g]
U
S

3|

&

2. Tocilizumab
QIE|F71-6 (interleukin-6 [IL-6])+= THHE A/ A 712 (pleiotropic cytokine) 2 = 7+
Z 2| Aol Hh-g-aho] A H T L E covID19 FAto A H A FAd Ao E7FRI S A5t
=
5

.]
o
7B )5 RAS Bk TelE

2 °1N Lowe

S (hyperinflammatory syndrome)©] &/§stc}.o &
IL-6, C-RF-8- Tl (C-reactive protein [CRP]), D-dimer ¥ ferritin /%5 £73-2 COVID19 ¥
A gZ ukgol A B2 A A Q. EAE T (tocilizumab)2 IL-6 &3] G G F =2
FA| (IL-6 receptor-inhibiting monoclonal antibody) 2 COVID192} ¥ & 71 & ¢ks5t5}7]
et 2| B4 = A|QHE it EA 2] -2 theet Fote A A ghat 7| e A gko) X g4
2 5]7}=| o] 24 o] 9] Ao} A of| A ARG-E| 3L Qlow 7|H| =] & ~-8A| T M| 3 (chimeric
antigen receptor T-cell) 2| 5.0} 2J3l] o}7|H 55 AO|EFIQ] W& Z3+ (cytokine release
syndrome)ol| Al &= AF-&-E] 31 QlTt )

QI+ cf|o| Ef

AA7EA] 20k AW covID19 FALS T o 2 EAlE]Zat Fojof thit 4
t}. RECOVERY Trialoll A= tf| 7] & AFA ST 7} 929 b Who| AL B 24 AbAX] B S wb
HA CRP7Z} 75 mg/L ©]/3Q] 55 COVID19 ALE tid o2 EAG ST Foii (2,0221)
I Ak 2 S (2,0949) = HIJLO}O*%HI EA e Fofiol| A 28Y A AP E©]

Al FEIL (319% vs. 35%; rate ratio, 0.85; 95% 412|711}, 0.76-0.94; P=0.003), 28 o] U} AJ=
sto] E|Y5t= H]&0] 823l =T (57% vs. 50%; rate ratio, 1.22; 95% Al 2|17t 1.12—-

f
o

S~

=

in}

o

o

fr

o =2
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1.33; P<0.0001).*¥ WHO COVID-19 2| 54| Al 7 7} AF T (the WHO Rapid Evidence
Appraisal for COVID-19 Therapies [REACT] Working Group)©l| 4] A| St HEF 24 A Lo A=
19702} RCT7} = 13 EA 2|5 Foi T (4,2997) 2 LHF X & = 9| oF Foi - (3,749
H)2] 28U A AFYES HlwokGlS wl EA S FolZoll A f-2lohA] RATH (22.3% vs.
27.3%j; OR, 0.83; 95% Al 2|7} 0.74-0.92; P<0.001).3) EA 2| 3} FE| FAH 20| =& 1
£ Fogt 49 28U R AFYE (OR, 0.77; 95% Al 2 7L3F, 0.68-0.87), 28L %] M52 7|4 &
7], ECMO, AFg- 0.2 213§ (OR, 0.69; 95% Al & 77F, 0.61-0.78)0] 3-2J5HA] 2kt 28 57k
A o] 241 Q1 7+ A2 L RE 2] St = 9l oktol| A 19.2%, BEA 2] Fof 7ol A 21.8%
o]t} (OR, 0.95; 95% A =73, 0.771.16).)

Eg| oluxlgxpcl ﬂJ_'-
WHO 7}01 c=2tRlofl A=
Ak g AL

[e]

% COVID-19 /g ]l &hxtol| A EA 2|}t 2116 4=
B3t lom IL-6 &3 AtA|QF FE]FAEH R0
t}9 IDSA 7Ho] EfRlof A= Al Y45 vEg A Z 52 A
COVID-19 /g Q] EAtol| A FE|FAE| 20| =t &7 EA

B ALg S 20 27 R 2 Yk Qlcke

&
OlN 30 ok 4o

W oy |1 oo
N o mj i

NIH 7}o] E2}Qlof|A] 40 4 covID19o| Al EA 2] 7 ARG 2 &
tlo]E7} BE5to] Wil AA S FESIAL Yok &5 7ho|EgkloA =
AL AR FF2 £70] Y= Aoty e EA BT AMES 2R E AL
lom Ede|Fyt TE| T AH 20| 2§ ARG-E A S W AISHAL oy

) =2 0
of Fojir= 7%ttt EA RS Folshy] ol i = AR 4 o]
A= Ao A = 2| 5ol & 542 e sfjof gt

0|2 FDA« T E|FAE| 20| EE Fo it H2 A 4bA 7|4 27] @
8324 o]2] coviD19 At A EA 2|7 Fof & I FAHE-5? 8175t
+ 8T 4L &2 A5 30 kg PITHR] 7% 12 mg/kg, A5 30 kg ©1/ Q! 742 8 mg/kg (2T 800

mg) 2 & 6050l 7424 13] A F=Qlotrt A Fof & A4 70| glo™ gA|Zt o] & 3hH
o HHE EojsfE 4 Qlrh A S ZE T4 <1,000/mm?, AT <50,000/mm?, 54 7+
EE=7)s Rxo l A= Ao A= AH-o] & 7<l =t

3. Baricitinib: Janus kinase (JAK) inhibitor

JAK A A= Al | A S g 2 M|z o] g7 3l &S 23S F Q5 7] 5ol Hofst= Al
S 7] 2 AL 24 SHA (signal transducer and activator of transcription, STAT) Tl 2 0]
Hol S el St JAR HAIA = WY A5 Y 53 ot Al Aol Tofst= =+

w2 o] QATSHE W% 4 917] whol covID9 %] B4 2 AlRkE| 9k

Ax

F

rl.'l

(o]
a
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B}2] Al €] | (baricitinib)- JAK1 3} JAK29]] 41812 Q1 77 JAK A A 2 2] Fube] A HE
Zof| A AbE Zolth. coviD19 Al A FHatol| A 2| A 8| 2.9} a4 vle] AlE] Y T o

OFS Foi &t ACTT-2 Trialol| A BFZJ A E]'d Fofto] 9 oFH e} 3] 5 7| 7ko] §-oobA| Aok
TH7Y vs. 8Y; rate ratio for recovery, 1.16; 95% A1 2|77k, 1.01-1.32; P=0.03).“0 COV-BARRIER
Trialof| A= ZE|FAH 20| E £ AGAJH| 2 2 82 ¥H= covID19 A Q1 UY FHx}ol| A
HFE)AJE] Y = 9okt S H| wattha M H o7 A X3 Wl 7t A 74 = &
A 9H(0dds ratio, 0.85; 95% A 2| T7F 0.6741.08), 28 A AFL-E-of| A = 3-2] 5} thH(8% vs.

13%; hazard ratio, 0.57; 95% A1 2|7} 0.41-0.78). QHA A& vl A E] ] Foj 1} 9] oo
Al FAFSFA T

K

th4=9] 7ho| Egllof A & L= 9]ZZ covID19 A Q1 FAtol| A v AlE Y FoiS
SFaL QLo Aopd o] tigh U AFgE2 glot. SFAITF 0] =) FDAE B2 A AbA, 74| 2

Ly

o=
7] 2= ECMO7H E 2.7 24 0]/d2] Ao Bl 4391 coviD19 AU #hAtoll M vl ATEId 15
S|

AHE-E1S S17keEAT A 872 oA o) ol A 4 mg BHF $HR, 2-8A|ol| A= 2 mg 5HF

St o2 149 i B A7 Bofste 2 W Ekal Qlohe vie| Al g2 Abdo|ut ¢l

S Qsl= A7 25 A L 7] AR (eGFR
in) B2

Fot e Aol d e SR 4 ek
boll 4= k2] AT €] g ARgo] Z3 %)) 90m, HEfY LTS <200/mm
AYEF 74 S00mm> 9ol 215 0] B U7t AL§-L FLHeichs

&'°

SARS-COV-2 2tH|X|=H| (ANTI-SARS-COV-2 MONOCLONAL
ANTIBODIES)

SARS-CoV-2 HE 23 A= Hlo|g]{A9] Axto]3 thulA o] f~a.3)] ASE =9l (receptor-
binding domain)®l| 2o a5 UeERHTE SARS-Cov2 BE2TA| U4
TTOE YT A 8205 7K 4T 2 F5F COVID19 #Are] AUEN AGES

S E 202 FRIE Q)54 Mak 542 Y- 40} COVIDA9 FAtol| A - 2FA| X 87}
bskal 237t & Halshltt

o[ A E2| ARS 7He S S EE A= regdanvimab (7] 2UF)7F 5 A5t S/ HHAY
579 o|uj 9] AbA x| 87} @ 51A] Y2 COVIDA9 THAF & U Bof| A Ago] 7h55t et Fof
/A 272 50M] 23, 714 A8 (A QA4 30 kg/m? 234, THQF 23 A AR A
Al 35 ubg HAgh G, T A% A vHg 2HA g WY A AH)E sk ol 7
2} = Gl ety 74/\P°1]*1 H 274 F 37HA] o] sligE = 74-9-olt}. 5hA| Rt 2022
W 2¢ AR} SARS-CoV-2 2P| & (Omicron) Hol|F =W 53 0 = HEfH o] vlo|2{ AR g
Q1 Ao ghoto] AFHA o 2 ARE H e Qe

0] FDACIA] ARE 5913t SARS-Cov-2 BEE2FA F Lok AaUoA] X SAZ Fo
7}s5t 2FA|l= bamlanivimab/etesevimab, casirivimab/imdevimab % sotrovimab©] ATh
(Supplementary Table 1)y Bamlanivimab/etesevimab< 124 B9+ Aofo|x ARE 715
FYL3 SARS-Cov2 TEZEFACIth® ShARE T ALoA SARS-Cov2 2H|AE
(Omicron) ®lo]ztof tfsf of2] GIEA|9 &/do] Hojx|= Zloz HAEIL O
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L2u|3E Hol7} A coviD19 Yl hFE-EE Z}A|etaL Qlo] v= FDA+= COVID-19

Z| 20| 4] bamlanivimab/etesevimab} casirivimab/imdevimab AF8&-& A|$F5}al QlThsv

A}2] A Elfol] w2 Al Q] A - S X 5 kxﬂ 7} Fof | ofoF Sttt = Ujoll A AoFg A COVID19
Aol A ALE 7Hs S A BAlE 55 AEoZ JPE Y 2lo] e AF-F550A
remdesivir == nirmatrelvir/ritonavir, 7| 7] 27| glo] E2A A4 57 H Qs S5 4
& Z2}o]| A= remdesivir, 55 2 9 FZ0l| A= dexamethasone, tocilizumab< 123}

Qltt (Fig. 1).

B4 20k Aol A COVID9 O X| Bol| thet A4 Blo] = mh S A2 0 2 Fe) 7o =
ehelnh 2 Aol 4] opA] AL g At chEH A9 A7 2SS uheo 2 HA |9k 4
ob 4ol M & COVID9 %18 SFAlol g 27 7|8t A7k R 750, 5 A4S Lo}
%44 covID49 %] -2} 218 o] Elo] tiig 2|4 4] 53 LAl £ o] W 2 st
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SUPPLEMENTARY MATERIAL

Supplementary Table 1

SARS-CoV-2 monoclonal antibodies authorized for COVID-19 treatment in children and adolescents*

Click here to view
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