® oy

©Copyright All Rights Reserved
@ Korea Pharmaceutical Information Center

FZLH19 FF-E HO[H A A

220219 1Y 7|E®) IUA St & HS-19(Z2L}19, coronavirus
disease 2019, COVID-19) Z=2AME HER2F(HEY: remdesivine 7 |Z2UHFO(HEY:
regdanvimab)2 25 Al Eoj7t me mgelel mMEE HEE AY A QA (game
changer)'2X ZE 27(0| S22 A3E Y0 ZF HIOE AL = U= 22hHY 7tset 37 224

7b EEld Atfst QU

ro
ul
l
HU
I
=
o
I
D

H MAHCZ 78 Z2H19 2=ZAQ] HE0| 3= 7t 7HY THAIQ] M50 U0l ZoHE =L
S0 odkl= & 2=0| Ut 11E 4L MA z|z9| Z2LH9 EF =2A=2 FI0M ZHE 7t
MSDiite| molnupinavir(42&: Lagevrio®)2t A 02 27Io|M ZIZALESQ MAF F0f U= 30|24t
paxlovid (PF-O7321332+ritonavir)§ f2|Ltet dRME 35 ALS AZSH vE QT

Copayrighs D 2009-M1 1 Mewrk S & Dobme Corp, & woiicoey of
Blercik & Cn, g, Eeslanaify, B4, USA B rigpivin reseryssd

12 1. Lagevrio® (£2{: https://www.merck.com)

ARLHIO[HAZHZ-192] HES OHEHI}?

DZLH199 QI Hio|2{AQl SARS-CoV-2(severe acute respiratory syndrome coronavirus-2)= H|EIZZ2
LHFO|2{ A (betacoronavirus) &0 &5H0H ©H oFM JtEH(positive-sense)2| RNA S| (genome)?} 2|1

(envelop)Ofl #t0{ A= RNA HIO|2{AO0|Ct O] HIO|2{AQ| 2t HOb= 20194 128 S20|M AR5t A

o] 2@ S MAAQ R2L9 HRAS Lol F=2 H|(droplet) 4FS S0l MTFECHD LqRC
F2L99| Yo Lde FSY TGO 2BHA AtYo| O[27|7HA| i CrEFstn, A, HAAAZf, 1
Y, G, o, g 28 Y HAE At SoM SS22 o|dEY Thsgol ORIt
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CRITICISM

NEW DRUG

FRUN9 HT B0 AR, BLTj2H|29} LARHC

o

A fe|Liet dFoME 22 O[EH HAA 2o 2= Yot= Aldsto] F2 S5 & &H2(0f 2= &

=
0 MeH He| FIIt 2 AAHIE HAXHSE 2Yst UL RS2 = Z2H9 Y0l AEHe
7

2 gi=g 2oR 81 9lon 7| WA S0t TR HOR Wte: ct

A 4~ Aes otolAaAel =Qlo] of 235ct, £9| #Al HE0| S7tsSHALE B0 A5 BHE5tA|
o= HIA5At 52| E% Ed+ Fo 7tsst Ho[2{AX |7 Of2 ot Zi0|tt, 2|2 EAtE|n Qe HY
3| HO[A|(immune escape variant)2| 2 T A7} ZAQI AIZO|ME BHAIO] EIE HojLal 4~ Q)

ooz, ot A0 2RI =2 EIS AE of=F JHE0| 271 o

A ZUof sivtE R2LH9 2ZA =

S AE HH22 StALE 719l FAF AA0f S5t T2 &
CHALO Cfigt H¥290] BOREE, SS2= st 7t5d0| =2 A0M Ho|HA &2 = ALE 7t

11%

o

Afit@t MSDiito| & 0|2 A7

or

ot B =29l =Y0| ERsiCt o2t ™M Z2L9 FF 2ZA| JHE TAMAM U550 U= S0
P2

FRLH00| 2l Hlo[HAL OfFH BH[E|0] ZAISHETI?

SARS-CoV-2 Z¥2 =3 MIELo| 84?2l angiotensin-converting enzyme 2 (ACE2) == CD1472} HIO|
HAol  Amo|3  YtHMR(spike glycoprotein)O]  ZRStHA  JHA|EICH  HIO[2{AE AEZAEAIA
(endocytosis, Olet & 2 2=Z, 1a)8 Sof W=ZF(endosome)of| MO CHHZBSHE A (endosomal
ANEZFo22E |Fe|E[7HLE, transmembrane protease serine 2 (TMPRSS2)0||

protease)0i| 2|5 7ISE =
BYLCEMN 53 ME YWE= 2USHCHTb).

ofsf Mmatut 2

i
i
|0
Hu

Cte SAOM= HO[2A9] RAA7F MEAZ 72|50 (2), ¥ HYS Sl polyprotein Tab (pplab)
polyprotein 1a (ppla)& “ddstti(3). Of ppla 2 pplabz O|F HEO|2{AQ| papain like protease
(PLpro, nsp3) 2 3C-like protease (3CLpro, nsp5)0l 2lsf 16712 H|FZ THEH2AI*(nonstructural protein,
nsp1~16)2 HTHEICH4). HRO|ZAL BAl= AXX(endoplasmic reticulum, ER)OIAM Z=A =g
(replication complex, nsp12~14) 2 RNA DIEH0|ZA(RNA methyltransferase, nsp14 & nsp16)0i 2

ofl JHAIEICHS). MEE BO[2HA YR= ARA-ZA A SUH(ERGIC)OA =EE(0(6), =[A(Golgi)ollA

ATO[3 CHEHRIOl & B2f(glycosylation) X d=0| HMEICHT). 2[SH2=2 AE HRO|HA 2K (progeny
virion)= AAAEA|A(exocytosis)E Eoff &F MEZEE K2|=ICh

« HIO|2{AQ| QA= H

;Z'”I—l' E,|_|-tﬂll7ll %I-/\'IO” _T'_I-O:1

e %EH Ho|2{ 20| HEf RAQF HAE P2 TR (structural protein)at BtO|2{A0)
= = o
2 BHOo [ -

BH 2 (nonstructural protein)S A4St

_II
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F2UH9 ZPE HHI0[AK, SLIj2tH|2e TARH S

O[2{8t SARS-CoV-2 ‘d&At(life cycle)e| 2 THAQl HO|2{A9] QX ZHEE BRO|2{A YRf(virion) BiE

of 0|2& 02 IHYS EHUSZ st &2 4=30| e ULE D29 YBIO[AA = ME LY HiO|
20| FAet ES AAMY2EN HIO|2A Fot(viral load)dt HIHE FaAH 2EO SSE, Y, At
Y2 R0 7I0g + Atk

Direct membrane
fusion
- <
ACE2 T NRP1 cp1a7 ¥ {%&% TTTMPRSSZ I

Viral entry through

endocytosis i l i

Endosome o Maturation
<

Endosomal

Prote:; @ | | /

T QVIraI genome release D
Endosomal release Yoy PEe
inhibitors /& % © Assembly

5

9 Translation {

s ERGIC

o Polyprotein processing

pplab ppla
PLpro 3CLpro

3CLpro & PLpro inhibitors
Other protease inhibitors

23 2. SARS-CoV-2 MEAIRl StHtO|ZAA|Q| EFZI (E*{: Front Immunol. 2021 Feb 5:11:616595)

F2LH9 FHO[Z A2 OfEfet =0 JHEE| =717

Szl Vi Sl SARS-CoV-2 YHIO[HAA = IA SA AAA|, HHAEHEL AXHA, Y AAHAH, =FE

EINS2 st o2 s22 122 + UCh

22| AA|A|(Replication inhibitor)

RNA H}O|2{A0 RNA-C|Z4 RNA Z8& 4 (RNA-dependent RNA polymerase, RdRp)7t RNAS ZFo=2
5t RHAE SA|5k=4|, RdRpE 0{2] RNA Hio[2{A ZO|M D=2 HZE0] QAT RdRpE Aafists 2
ZLH19 oA 22 722 2AE(nucleoside) & F222E|E(nucleotide)?| A2 remdesivir,
molnupinavir, favipiravir, sofosbuvir 0| QUCt 0[|2{5t &HI0|2AX = CHEE RNA AFSO| CHAI AUE|Of

AHE ZZ(chain termination)O|L} SHEHO| 2HA(mutagenesis)® | EoIC}.
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RdRp SAHHZ ZLHOIE SQIE  remdesivir(HZYH: H222|32®)=  1-cyano-substituted adenine
C-nucleoside analog0|X, 20| 3-OH7|E & {5t L2 F22AE FEAQt &2 S24HQ AtEs T2
O] YOojLER| St1 3749 RERAIEZL § RVt & XME|0f SAEICE 0[2F €2 molnupiravir= HiO|2

£ FAAO T HYUEO SAHE HSSHHAM SUHOIE SHAZ22H FH0|2H A EYS LIEfHL,

o

Y

ﬂJ|0

A RdRp polymerase)mhlbltlon

Inhibitor
Gibosomh VSLANA D
-~ 7,§~M, | e

Temp\ate

Viral RNA Pri
synthesis inhibited Times Acti sshe
\ NiRAN
Viral RNA synthesis

B C N
ivi Molnupiravir ‘;

HO O

OH OH OH OH
GS-441524 N-hydroxycytidine (NHC)

P— =
\,/-e;’ovo)?vovovo"ovo \,/o’v-eve,)eveqovevove
: (
oPollololt oPolol.

‘? o 8 S 0,34 freﬁs

V“\f"i’“#"*l‘“ﬁf“)"\l@\f“ V°\f°~l°~f°\f°«fp6°\f°;)°
J

oﬁe%eﬁoﬁg@ oﬁoﬁohohoﬁﬂﬁcg
Delayed chain

Viral
termination mutagenesis

=

% 3. RdRp AshA|e] 28 7| (E4: Clin Microbiol Rev. 2021 Jul 28;34(4):e0010921)

SHH T2LIHI0|2{A0| HAICHI 425 &4 (exonuclease, ExoN, nsp14)= RNA £ 2td Zof 22 &2
oA HYUE 22 REISE RNA 79| 3I-UCEE Mot 2LIE SIHFZN RUA SAHQ FS=
(fidelity)oll 228t dgtE Stct. £33 RdRp AsHAOf 2ls REE HEO[2{A RNAS| SAHHO|7F ExoNOi| 2|sH

FdE o U=l Ol FBio[2LA0f Ciet MetdE &lSste 7|d22 48 + ATt LR

co=2 ™ AN

CHHAEH =4 HAA|A|(Protease inhibitor)

SARS-CoV-2&= SiAAQl CHHARSHE A (protease)2A main protease (Mpro)@l 3 chymotrypsin-like
cysteine protease(3CL protease, 3CLpro, nsp5)2t papain-like serine protease (PLpro, nsp3)E 7fRICt.
Plpro 20t Mprog& ERIS=Z stz 2+=20| ¢ F0| 7H=2 Ued|, Ol HE BiO|2A ZO|ME MproQ|
EZ5E0F =1 Plpro 20t G 370F 20 & =6t MY HHoM o Re2lsh| t2e=z 21 ULt
Polyprotein 1a/bE& &Hdl= SARS-CoV-2 Mprog #fsliste 2f=22= PF-00835231, GC-376 50| U=
0f, paxlovid2| PF-07321332= &7& Mpro HA|A[0f sHEetCt.
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Normal cleavage

polyprotein 1a/b

Viral RNA Ribosome |

Mpro

& 4. Protease AshA|2| 22 7| (£2]: adapted from Clin Microbiol Rev. 2021 Jul 28;34(4):e0010921)

2101 AAM|A|(Viral entry inhibitor)
SHPO|H A 7t 7|20l M2 QA MIZ=Zo| Hio|2{Ao| 2IUZ AtEtst= Z40|Ct SARS-CoV-29| A&

o

mjO|S QEMO| ZESHs TEEFMS ME AUlol WL ACE29lel AES ATE0 slojairol AU
o2 O OfLIZ}, Y OfE4 ME MESH(ADCO), BH| 92N MESY(CDO), BH AZY ME ZAZ

Perforin/granzyme

hACE2 receptor (o
e '?—‘ -

Host cell Macrophage

Blocking entry into cells Killing infected cells

Ozl 5, 219 XA HE2FA|Q| 2=27|H (£3]: adapted from Clin Microbiol Rev. 2021 Jul 28;34(4):e0010921)

o Y. od T

ol2{st A ANA HERSARE regdanvimab(FHIEY: 27|Z2LIEF)0| 2ol 3{7I=/0f AFEED o,

- od

sotrovimabO|Lt ShA|| HE L% (casirivimab+imdevimab, bamlanivimab+etesevimab,

cilgavimab+tixagevimab, BRII-196+BRII-198) S0| UC}.
CE=2%

o

olo= Tt =0jQl S| (single-domain antibody, sdAbs), 3|27 &2 (convalescent plasma),

A (polyclonal antibody), MZE &8 AA|A|(fusion inhibitor), soluble recombinant human ACE2
2 AH A =2

(rhACE2), Z22|2A0|=Z2|Zt 22t X5 (glycosaminoglycan attachment inhibitors) S0| 2I¢!

=

A2 ACH
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T2 FTE YHIO[2HAA|, =+02tH |2t HARHIE

o

=3 CHHZS ElZlloz 5t= gHHlo|2{AA|(Antivirals targeting host proteins)

ook
o
el
k)
|>
=
10
=
n
=2
$0
<
>
N
N
10
o
=}
o
|>
=i
il
=2
>
-
(@]
N
(Va]
>
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(@]
<
N
10
JiT
=
>
>
o
m
rr
un
AN
1o
oY

EIlE Aallote of=20] 7 S0 ULt =FE EHCE st ofE2 0 SRl Hio|2A

W

f = E
+ U=l Ol HE SRl HIO|ZASE RAfSt =5 ARt H2E 0|&3st7| WEO0[Ct Hio[HA S
24

m
poc}
|0
HU
gﬂ
rir

O
=
2
fim}
202
>
rr
o

O[2{£7F SHHOIE &3

! = 2

= S o =m = AN , AT Coa2nT

A o8z O H2 =3 HHAUZS EfNCZ st M| 0| 2 4 UCH P =3 CHHRIo| oF=0] 2
57| W0 AR =-of cigh R27t US = UA2LL, BIOI2LA7F 54 ABoIM HUH22 T
{ 2 AA=L ATt

I~
i
2
_O'ﬂ
~
o
2
<
19
N
o
rol
W
0

=20| CHHEFIS A AR A|(host protease inhibitor)0fl £5H= TMPRSS2 A3HA|Ql camostate S2° £2(9
AS AHolist BiO|HA-MIE g8tE Adliste 4=0Ith. & Z=2E EHIL=Z St= dihydroorotate
dehydrogenase 2A|AH(DHODH inhibitor)& HiO|2{A 20| Est T20|Tl H2|(C, T, U)S L2AIA
RNA §H4S dtshsict Plitidepsin® &29o| S 912t OIZ}(eEF1A)E A3i5t0] 27| SMA} M iz
Cl. =29| PIKfyveE A3l|St= apilimode AUEZE O|s AH|A|(endosomal trafficking inhibitor)2 Hf

Ol2{& =Ae| 27| TAE ATt
A B :
SARS-CoV-2
HN DHODH _ HN
A | —— Iy | —>iump —>iupp = LuTP —>LCTP
(0] u N

(eelon (0] CoO~
H
Dihydroorotate Orotate
When DHODH pathway is blocked

DHODH there is a reduction in pyrimidines C, T, and U
inhibitor which inhibits viral RNA synthesis

2f

ra
ro

Host cell

TMPRSS2 cleaves the S2'site.
Furin cleaves the S1/52 site.
The TMPRSS2 inhibitor camostat is shown.

C

Ribosome
Phagocytosis Gallimod
mRNA J
PIKfyve
—_—
Early phagosome Late phagosome
mRNA \
Plitidepsin blocks initial translation PiKfyve inhibition by apilimod
by inhibiting eEF1A blocks phagosome maturation

Oz 6. =F A28 EfHe=Z st= 2= (&4 adapted from Clin Microbiol Rev. 2021 Jul 28;34(4):e0010921)
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o

SLojath|2e| IHel 491 HES of

o

71

Molnupiravir (MK-4482, EIDD-2801)= #S2| Al E2(Thor)Q| HQ ‘MjdInirs TA HHE StHiol2{A
A|0[Ct. Molnupiravire O|= Emory C{&t0| H5t= Drug Innovation Ventures at Emory (DRIVE)O|A
ALl ok=Z A (Merck & Co)2} Ridgeback Biotherapeutics® o=z JHRE|QUCt Molnupiravire
11e 49 F=2 OIFEH(MHRA)MA ZIZALE0] CHE RS SOIZIAUSB{(HEY: Lagevrio®) A 2Lt

2t S50 Ol=, 7E, €2 SOME USAHE S0l tiet oL HEY} 2l S22 LR

Lagevrio®e] &= 37t Aol ©2H 0 AHEES molnupiravir 200 mg2 Rste ZAAUAWER,
SARS-CoV-2 It ZAL ddo=2 2|4 oF JHZ] O|49| /& QIRE ERsIH S22 AdstE £+~ Ys 3
=
o

OlM 255 RZ2LH9 MOl 3210 2|20| &QI%|UCt. Lagevrio®= RRLH19 &2l & 7155 Al&st

gl

O 712t F00) tist m=d & AHHS O HED|A| FUCH AARE S E= MAt B2 F7 &

O] of2 APo| e 8 RHO[L} AZoH, 7o) 2AR0M S RH0| TBRSIA|= YL, 18M O|2Hol|A
AHYN FRES SR AJYCE 0 2 MLl &80 0|=27| M0l n-hydroxycytidine (NHO)2 7tZ 3l
Z|H NHCO &4 ¥ ribonucleoside triphosphate (NHC-TP)Z2| CHAE LHQI T|2|0|Tl CHAIR} SUsH &
20f olalf O|FO0fRICE NHCO| d2 4ldE St HidEo| 2 F=20] siFstA| E2H, By HF0M 2t

=
s AAE Foo 20t ot A2 gLt

[}

o

| ofo] &0 27| tie2 &9 =20|LE R0l thst 22S0| U=
o P

o 2| ol 2 of
Ol H|FHHO|0] SRR SHOIEl AS2ARLS QITh NHCE 22 A2 A} ZALH £43

ko
12

t H
St = %20, in vitro A0 QI5tH molnupiravir & NHC 25 £ %48 £&39 AA A &

=
= AL 229 AXA/FEAZE Ot A2 HAIEACE T2t NHC £ molnupiraviret E& 229

0z

SAE JtsdES H2 422 AHAl=AUG.

oL XL

g BF UCE TetA gl SO Fo] ez e, Yl Jtsdol s 01del ER 2= & 121 O

ok EoF & 49 SOt A0l mQUHS AISHGHOF SO} Al2te| RZ0|AM molnupiravir = molnupiravir®

Otof thet Bk OF0f thsiMe 22AIR| U

£ A 4=t
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@_

21" 28 FHIO|HAAIRl  molnupiravir  (#D-N4-hydroxycytidine-5-isopropyl  ester, EDID-2801,
MK-4482)= BD-N4-hydroxycytidine (NHC,EDID-1931)2| 4t 28=20|Ct. Molnupiravire &0M 39|
Of| AE{|2}OFA| (esterase)Oll 2l3l 2|2522AIE KA (ribonucleoside analog)®! NHCR2 Hehz|of, M|Z
LHOIM Qlitet =0 2|23 AIE & QILHNHC-TP, MTP) 22 2HdSHE T

SLOjalEs ofE o] J|Hg XD Y=IR

Host cell
membrane

Intercellular space Intracellular space
HN’OH s HN’C>H
f\ Rapidly converted . H 0 i O 0 ™ Y
/l\ in plasma X /& Host skinase! 0 00! | A
‘ ...._. HO-P-0-P-0-P-0._ NS0
Hosl sesterase - 55 i H 6H OH
o o OH OH OH OH
Molnupiravir B-D-N4-hydroxycytidine i} Active form
B-D-N4-hydroxycytidine-5'- (EIDD-1931)

B-D-N4-hydroxycytidine-

isopropyl ester triphosphate

EIDD-2801= MK-4482 %,

Ozl 7. ARAAEQ molnupiravire] 2434 2 (E2{: Antibiotics 2021;10:1294)

430l NHC-TP (MTP)& hydroxycytidine0|22 3 s
dHo2E= G ZEdlof St(M:G), 2E 42 +GRNA template iaiom2
3 ||H|\||||!|\\II\IlII\I\Il\IIIIWI\IIi' II\IIIJ
Z Qo A ATre 4= QUCHM:A). Molnupiravire 5 ‘
—gRNA product
UCH ZZ QAE BRI 4B F2LiHL0|2Y / \

=
A ExoNe| &M 288 JWSIRA RNA S e

OOBOO00:
— 3000000080
(RdRp)Oil 2lai CLt U o4l &E & UCL O] 7t

Step 2: Mutagenesis

ote LS ' 541 F710M RNA ZHE0 A —
P

_ _ _ —gRNA template rerg . n" X
27t SHH0|7 oHsl'—_'L, S| Alojch SHEHOIE = 3 TTTTTTTOTTTo T T TT IR T \||r|;’.\|||cw||\" 1 5

- - - 5 LI1A : :6,\_
HE|HM A2 7|sotA| Zot= RNAZ ddstA H +gRNA product / \
Ch('viral error catastrophe’). AA| A4515H201 QM A} , , -

~gRNA template (:/ ¢

MY B EW, HO[A  SOIMO|  HAO| e
molnupiravire] £23F FZLIHIO[2{A A 7|MS 12 8 I\/IolnuplravirQI 480 Hiet 22

i (&*{: Nat Struct Mol Biol. 2021 Sep;28(9):740-746)
2 oI ATt

Molnupiravire MEZ A$0|A SARS-CoV, MERS-CoV, SARS-CoV-2E &5t QS StHio|A A4S
LIERHS O, SARS-CoV, MERS-CoVe| OtRA REu} SARS-CoV-22| SAE, I (ferret) ZHO|A HiO[HA
2 I &42 ZAAZACH NHC= SARS-CoV-29| BHO[Ql 2TH(B.1.1.7), HIEKB.1351), ZOHP.1), &
EHB.1.617.2)0l CHSHM = FALSH in vitro &HI0|2A 2HdE UEE A2 LEtRC

1
A
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NEW DRUG
CRITICISM

I2LH9 Z1E

o

gefo[2 A, =

Cujate|2e) TAREC

@_

HIAH2 O

R =2oc=aT

2w, T

B 7E,
Ozt ?{FZOIA 242 35%,

E2{7| 50| 21%[ACt Merckiite| LHO| 2
A0%Z RARESOY, ok

L2
o4 AR QIst YA

H o4 At molnupiravir

E
=
2

F

0|4 At2l(drug-related adverse event)= 2!

molnupiravir £0(1.3%)0| (2t

0

el

Zt 12%,
(3.4%)2Ct O A2 A== EA5UCtH

M%BE FASIILY,

H Ll =80l =Est7| do| NHCZ Tt

B3HE)0, NHCS| t=35tHA

ENE TI5H7] 2150 molnupiravir

Holg sye
IZ2LH9 SAtel HUSTH AHZHOfA
800 mgS 12A[Zt0tCH E0fst

oF &t

rok

2l molnupiravire

524

AoR UEiTH oE

[ o |

Al (steady-state) Ol A ZHE NHCO| %S

SAbEH

St 3_|7i‘|| Hiﬂfo'o Efo

T 2. Lagevrio® 800 mg 12A1Zi0ICH E0f & NHCO| %=stz Z2IQ (23] Lagevrio® Y= 37HAIEY

NHC Geometric Mean (%CV)

AUCo-120¢ (ngxhr/mL)” Crmax (ng/mL)’ Cizne (ng/mL)”

8260 (41.0) 2970 (16.8) 31.1 (124)

%CV: Geometric coefficient of variation.
* Values were obtained from population PK analysis.
t+ Values were obtained from a Phase 1 study of healthy subjects.

£0l A, 22 1.5A12t22 LIE}
HZLE ARZOIM molnupiravir 200
LASIYSM, AUCO| e ol
NHCO| f& BH7|(effective half-life)= <

& (fraction of dose)= 3% O|5t2 H|A|=|RUCE

Y NHC 5= =2 AZHTna)2
F0 Al NHC 2t 5= (Crae
U= Aoz Hg|

Lo —

AHOM NHCZ HidEl=

Molnupiravirg 1€ 23| 800 mg &

StCE mgz 1A A0let B Tel

ol

g3

35%

C

-

oo 2

=
e

mAZH|EO| TQ| &9 HEL

o377

Sz 0|2, g9=, 98 S o2 Z7I0M paxlovid (PF-07321332+ritonavir)2| ZIZAI2&0I0| Chsl HE =
QI AHoZ AFCt 2|ttet AlHO|ME paxlovidel &2, HIA4 Zt=0| Cfst AP HAEE ¥ F0|0
AYUL(YO| 7GAE &2 2 Al 52 HAE Y oYz AT SHO|Rftel LHO| T2 HAY
Ol=, =, 7Y, FEUE, =3 30| 5 HYS S Aoz =2t o 5l HH2 5 FEe=
RIS 23{0] L2 18A| O|Ato| FZLH19 ERIAE CjACZ SH= 2/34F EPIC-HR 272+ 24 Zatol| 27
S10] 2l AT
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CRITICISM

NEW DRUG

F2UH9 ZPE FHIO[AN|, SLUjRtH|2e AR S

Paxlovide= PF-073213322} ritonavire| 28 AAMZ £Q Al 2822 paxlovid 300 mg(150 mg EA|
24)2 100 mg ritonavir 142t &7 1Y 23|, 597t £%5t= 2402 oA UC} Ritonavire HIV &

HEZBI0j2A QUM S 20| 7 CHALS ofA[5l7| s HeEEsEA
2

-

Al (protease inhibitor)2t

[e;]
HEC|C oF22 0|0 PFdA 0| &2IE|0] QUC Paxlovidel &717F 4915l AL SARS-CoV-20f CHEH 2=

ol

9| 3CL protease AA|A| HZQ| SHIO|HAKNZM 2|o|E Z=C}

0!

TARHEE= Off of2] 7|1MS 7kAla U=71?

2 AS3ISCt 0] polyproteine SARS-CoV-22| main protease (Mpro, Clpro)of 2|3 ZHThe|of H|72=

CHlA(nsp)S AEStCt Mproe AILEQD THEESEA(cysteine protease)2 HO|2{A SAO T42{Ql

nsp A0l 2O{SI22 BIO[2{29] SA0|M 01 S25tH. Mpro A= Mpro 7 S0IAM 7|
to

|2{A 2dS LIEHHCE

= O

X
ny
o

Folof ZESH 249 2HES AHIHF22H S

Inhibitors bind on the substrate
binding cleft of SARS-CoV-2
main protease MP™

yks
SR
= &- SARS-CoV-2
.', o
l
/ Xt Endosome
/\\u‘—k"‘ '
MP.inhibitors 5> \

( e v, 5&.

~

h e T
Proteolytic
cleavage i Assembly
x Vf Translation ku:l
_—

GRS 3 Proteolytic i
Genome RNA sleauage MP/ e ~
e‘p"c“fon Genome RNA

Cytoplasm

Plasma membrane

mmmmm———

RNA

% 9. Mpro AA|A|e] 28 7| (&3]: Front Pharmacol. 2021 Feb 1;11:630500)

Mproe H0|2{AQ| Amo|3

Z(conservation)=|0] A0 RESH EFZICZ HAZ|O] ACH 1MCH Mpro AHAQ! PF-07304814, GC-376,

CDI-45205= &+ Mx O|8E80| HOIM FAL B2 JHggln 2D paxlovidd sHYSH=
=

PF-07321332= &d+ §£0] 7ts8t 2Mcf 422 24| RACH

G Ol T2 o MY S P2t 3D BY 2%t YrjHoR

=
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NEW DRUG
CRITICISM

F2UH9 ZPE FHIO[AN|, SLUjRtH|2e AR S

3/P4 Oml)l 52 /P4 \P] FC N)l
y = Y Y 0N e O N
\F/\; o )-J | HN‘I*% ?
\ o ‘.,;
4 W“v”\ s e o7 rﬂ\)k N/L,SOJNE = N ‘?LN <
= o M o Yo AR ON
warhead f warhead V| warhead
PZ P2 sz
R=-H, PF-00835231 GC-376 PF-07321332
R=-PO;H, PF-07304814
Current Opinion in Virology

& 10. Mpro LAHAHIC| 722 (£3]: Curr Opin Virol. 2021 Aug;49:36-40)

PF-07321332= SARS-CoV-2& ZE3aloh HEfZZLIHIO|2{A & LMIB2ULIHIO|2{A & Aol 2E ZZLHIO|
220 Mprog HASte A2 LIEHHTE B ERES39| A|AHQ CHHEsH=4(caspase 2, cathepsin B,
cathepsin L), M2l EHEHESHE A (chymotrypsin, elastase, thrombin), OfAIME! CHEHESHS A (cathepsin D)

o BAMe F51R| e Ho2 BIEUCE

-073213322] CHALOl HOISt= =2 A4S A EAZ2 CYP3A47E HAIZALD, Ol= 23St CYP3A4 =
2H3HAQ ritonaviret YHOM HERJ2MN PF-07323329] RE =s£8 SAIE + USE € + UL
PF-07321332= in vitro genetic studyOilA SQHO|L} HAAQl 22 O|4E FESHA| AU2H, 2HEO

M in vivo 284AS (rat micronucleus assay) 23 2492 LIEFLICH

TAZH|SO| Q4 ST OfZA| HEQUL?

SiZ paxlovid (PF-0721332+ritonavir)Of| Cgt 14 QAS ARl 24 L 34 HP= ZISH =0

= o
Ct. otO[2tit LHO| T2 IZ2LH9 N HHYOM paxlovide| tHdL w=dS B7I5H| {8t 2/3

o

4t EPIC-HR (Evaluation of Protease Inhibition for COVID-19 in High-Risk Patients) 40| 20214 7
2 ZHAIED HE UCEH O] LYOIM SEAHQ 2Vt E25THA GOl Z2UEHZ 2(DMC)el Ao et

2021 118 =2 27| EB 3 U 2MS ZAISIA20 0] HOIHE 2ZAHZ 37t MF7H AHSE UL

EPIC-HR &0l 20219 98 29YU7A| 5538t 1,219H2| HO[E MEZ t&22 St 2440 O|F{ Xt

118 52 Sio[rtitof|A ZHet St &4 20| HE2E, S & 32 0|0 paxlovidE FO0ieh 2HAt0fA

S
2 Y L A2 FIHEHS)0| S T 89% At A2 LIEHHCE

—

O #elez Qlst I=2LH9
(p<0.0001). 5, 29| BiY = 28t paxlovid F01=2| 0.8%7t Y&st BHH(3/389, YA = At ¢l
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NEW DRUG
CRITICISM

FRUN9 HT B0 AR, BLTj2H|29} LARHC

o

=), Y FOTOl B 7.0%00M Y E= AFZO0| LUSIACH27/385, YH = 7H AMY).

o]}

0|2t FAlSHAH B4 &sd 52 O|LHO| paxlovidE E0{st HR0A = ZELH9 2Hd U D AYO|M ROl
ZATE LIEFGCE 22t BiY & 287 paxlovid £0F2| 1.0%7t LATFOLE(6/607, YA = AN ¢

2), HAZOME 6.7% AV YSHALE AHYSHUCHA1/612, Y& = 108 AFY)(p<0.0001).

o
oII

o 2HO| O2M EPIC-HR A0 tist o BIte &4 AlEO| 7tset 1,88132 Ui#2 ZSES Of
Ao2 ZHF|UCH 2|ZZ QISH O|A Atg(treatment-emergent adverse event, TEAE)= paxlovid £0{z
%) & YALT21%)0M M2 RARICH, tHEE2 AO0ISIACEH £ paxlovid FO0IFOM AL
Ofe Atd|Z7t &f HAA2DH(1.7% vs. 6.6%), Ol ARHZ A5t A7 SHEQ.1% vs. 4.1%)= H Y2
2 LIEHRLCE

Yo}

ol
|0 oln

EPIC-HR QUAF Qo= HZE QR CHAY T2LP9 SRIZE A2 dH= 2/34F EPIC-SR (Evaluation of
Protease Inhibition for COVID-19 in Standard-Risk Patients) @4t 7t FHSZEE{ SARS-CoV-20|
22 Molo| ofetd WIS 2|5t 2/34 EPIC-PEP (Evaluation of Protease Inhibition for COVID-19 in

Post-Exposure Prophylaxis) 40| 2t2F 202143 83, 9 EE I 20 UCH,

E]
2=

[

A ZLHOf| £Q1El SARS-CoV-229| ALIO|3 HEHAZ EfHMCZ St= CHEE2%H|(regdanvimab)= 12&&

dS0M 2E ST BAE HE2Z 5t0, Biol2{A SAE Aoficste w22AE FAFA (remdesivir)
o

I'||'

£4 29 32 Y¥ =AE ML= st UL} 0] AdEES2 BF FAH 0 siYstEE, 2040 22
2 molnupiravir?t paxlovide| M3t

9
As AEBSHA20, UE =2 U0 =YE A== ofd UL}

& B|15t0] MY Za 2P H 2 A2 oIt et
O] Zot= S M0l Qe 20| FAAQl Yo A CRRIOIL FIH A7 SO|A 2H07F 8= Y
4ol Che Hlules LSOk Tkl AA|=|2 QUCEH

SHH LA0|ME molnupiravire] A5 SO0 oist ZAHA 2l GoILt LY Y Jtsd S g0l st

<247b A|7|E Bt ATt Molnupiravire| 2874 o %32 DNAO| OIS FESHALE BiO[2{A9] =
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NEW DRUG
CRITICISM

FRUN9 HT B0 AR, BLTj2H|29} LARHC

A=

Antibiotics. 2021;10(11):1294

BMJ. 2021 Oct 4:375:n2422

BMJ. 2021 Oct 28:375:n2611

BMJ. 2021 Nov 4,375:n2663

BMJ. 2021 Nov 8;375:n2713

Clin Microbiol Rev. 2021 Jul 28:34(4):e0010921
Diabetes Metab Syndr. 2021 Oct 30:15(6):102329
Drugs Ther Perspect. 2021 Nov 5;1-2

Front Immunol. 2021 Feb 5;11:616595

J Infect Dis. 2021 Aug 2;224(3):415-419

J Korean Med Sci. 2021 Nov 1;36(42):e298
Science. 2021 Nov 2;eabl4784

Turk J Med Sci. 2021 Aug 15. doi: 10.3906/sag-2106-250

AIZO|OFEOIM Y HT 2t 22 (2021.11.17), ‘Ao, Sl T2LHM9 AFE 22X 27| HZE ZE &

ClinicalTrials.gov: https://clinicaltrials.gov/

EMC (Lagevrio 200 mg hard capsule):https://www.medicines.org.uk/emc/product/13044/smpc#gref

MERCK NEWS: https://www.merck.com/media/our-investigational-covid-19-antiviral/

https://www.merck.com/news/merck-and-ridgeback-announce-japanese-government-to-purchase-1-
6-million-courses-of-molnupiravir-an-investigational-oral-covid-19-antiviral-medicine-upon-authoriz
ation-or-approval/

https://www.merck.com/news/merck-and-ridgebacks-investigational-oral-antiviral-molnupiravir-reduc
ed-the-risk-of-hospitalization-or-death-by-approximately-50-percent-compared-to-placebo-for-patie
nts-with-mild-or-moderat/

PFIZER NEWS: https://www.pfizer.com/news/press-release/press-release-detail/pfizer-seeks-emergency-

use-authorization-novel-covid-19
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