Pharmacologic Treatments for Coronavirus Disease 2019 (COVID-19)A Review

Methods
using PubMed to identify relevant English-language articles published through March
25, 2020. 1315 total articles, no RCTs

SARS-CoV-2: Virology and Drug Targets
single-stranded RNA-enveloped virus

Figure. Simplified Representation of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Viral Lifecycle and Potential Drug Targets
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Review of Selected Repurposed Drugs
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Chloroquine and Hydroxychloroqume:

1. —EHDIAKRHACEREER - SLE ~ RA, H HijffE high-quality evidence 558 HINRY
AR E TP HT AT & #25 > chloroquine E)ﬂ?ﬁ]ﬁﬁﬁéiéﬂ%‘* 100 %3 COVID-19
A > 3THAAER open-label nonrandomized study (36 cases), & 8 /NI [C1fE 200
Z 57 hydroxychloroquine H[ AR EELE IR -

2. jE1E paper {7 limitation EREFEAEIE/D - HATA—L RCTs IEAEETH
both chloroquine and hydroxychloroquine examining their role in
COVID-19treatment

3. J&PE COVID-19 HYE| & chloroquine500 mg orally once or twice daily;



Hydroxychloroquine (400mg orally daily for SLE), loading dose of 400 mg twice
daily for 1 day followed by 200 mg twice daily ({/33E 5 W FE e8I &)
@ 2I{E FH: QTc prolongation, hypoglycemia, neuropsychiatric effects, and
retinopathy;—f& &8 Ko 17 18 2 HA I (50 FH EE FES S 2 2 22 1Y

Lopinavir/Ritonavir FIEAH K EskHE 8Ly

1.

Lopinavir/ritonavir(FDA 525 F AT HIV AYEE) » (FRESNE SR » FE i)
3-chymotrypsin-like protease (3CL-protease)sk ¥}$T coronaviruses °

¥ Lopinavir/ritonavir F34F SARS/MERS J&¥&HY systematic review H Fij-R~Z5 (K
El57 72 SARS) » BEIY SARS HYERIRIH TR o] DARFRSE TS A E 2 -

Ffr A2 Lopinavir/ritonavir Y5 » 57295 55 17 B S I8 A B FETRG (— BfZ6HY 7-10
R)ZEMEE » KR ERRGE R S H T

H Fij{# F lopinavir/ritonavir ¥} COVID-19 HY# &5 A S5 Bl & case reports~ small
retrospective A1 nonrandomized cohort studies » NIEEEITH —& H o
open-label RCT » [L#% lopinavir/ritonavir F{I standard care » £ 199 iz COVID-19
A9 AL © symptom onset %I randomization By r#RKEE 13 K » W4H4
H7Z5E > primary outcome (B PRIE RS fHY I [E]) R 4H HH{PA(16 days [IQR, 13-17]
vs 16 days [IQR,15-17]; hazard ratio [HR], 1.31 [95% Cl, 0.95-1.85]; P =.09). > | H. -
TR A 28 RIET ARG A RIE 225 - 2R delayed treatment AJ DL 2fcfifE
lopinavir/ritonavir J¢5% » NEERIHITHA 1T 12 RN ARAVRE - BE
PRIEAR A BV ]2 A EEi -

Fr LABESRIRAE B 525 RCT {24 » {H B RTERIZLF lopinavir/ritonavir {73
COVID-19 Hy &AL A ZEH -

H Al 7 272 400mg B¢ 100 BID FHE( 14 K > NiEZEEE drug-drug
interactions(_E[&) » BIfE A ELHERS B EEAR (6 & ) A3 - 78 COVID-19
H97 2B PR RN B FH 2 AR S DB E AR -

HAth, antiretrovirals #2475 F{E COVID-19 FZ I AMVEEIRE R} » RNila A
1F i darunavir/cobicistat f5 RCT o

Ribavirin

1.

3.

—7& guanine ZE{LIY - HIE R A RNA-dependent RNA polymerase @ $72
SARSCoV YRS/ MEERSURAIR ~ HFESEEA sEfIHRENESR - HANZ
HREBEURRA G LGRS IEFAO L S B 24T o (E77 respiratory syncytial
virus t7.7&)

E 7 FAE SARSCoV-2 HYEERERHRE/D » Z HijAH systematic review » 30 f&7 26
& ¥ SARS B84 A Eim(HE £ A hematologic and liver toxicity) » ¥} MERS
HY B A ELE

Ribavirin @& 7% dose-dependent [/ hematologic toxicity({& hemolytic anemia) »



H AT AIA Zha it -
4. G NRZEAATES  combine {E & LRI -

HAr DR EEE

1. Oseltamivir > neuraminidase FYHIFEIE] » FHAEEERIE » 9 A Bad Myt SARSCoV-2.
(94085 > {E COVID-19 A REE A A -

2. Umifenovir(Arbidol) {EF4F S protein/ACE2 interaction > {IF 4N E ZRL &
5 HP R R 2 i L4 i a8 FH AR FEIVT AR HER Ry SARS HYRS Y MNE Bldt S 22K
FHAE COVID-19 HY¥i A » ¥ IElE 200mg [k Q8H » H &2 A (TEEHIT#H
& > HEAIEE#ETT RCT -

HAIEDUREEE

1. Interferon-a and - B E4HGRTE nCoVs BIHSE » {4/& interferon-B FTE
MERS » KE 7 Eh e & ff ribavirin and/or lopinavir/Ritonavir {5 - FIEA
AYEEYTFRLIAYE: > delayed treatment &R ERERER | NiBENY EFESFIRESN
FENMERT > HATRER [ AL SARSCoV-2 » HFI{E A\ RS sk @y & s - R
% FI2k&HE CoVID-19 -

2. Nitazoxanide - §Ez25E - #2SNEER 1] LLAHT MERS 1 SARS-CoV-2 » HATEFFRE
FEZTEE

3. Camostatmesylate » 1£ H A A G EEE K > 1% TMPRSS2 [HETTH#E A
AR - [FIfRRREE ST -

4. HHI guidelines FR AL A _EIRAVEETSERLAEE R -

Review of Select Investigational Drugs

1. Remdesivir,J&= monophosphate prodrug ° J& active C-adenosine nucleoside
triphosphate HYRE{LI - 1] LU RNA JE T {2 Coronaviridae and Flaviviridae ©
¥} Ebola JiEaEHY EC50 1R fEHESNE Bl SARS-CoV-2 15 EC50 and EC90 values
of 0.77 p Mand 1.76 u M- {EZMIEEENIE2TTTE IV 455% 3mg F] 225mg
RAREEENEER - AT E &4 200-mg loading » 2 1&5&K 100 mg » A~
AR R FIE GFR<30 mL/min.fY A » FAE)AHE COVID-19 _EEARINZEH] -
Clinical trials ITFE/F#E{TH » HEj2E,9 FDA-approved °

2. Favipiravir » .2—7& purine nucleotide {;74=%7 » &I RNA polymerase » {21k
R R BB RN E AR R0 AL - ECS0 B [ElRHA~—F% -
COVID-19 EE#E S » loading: 2400mg to 3000mg every 12 hours x2 doses °
maintenance dose :1200mg to 1800mg every12 hours > FEEHH 5H > ¥} COVID-19.

RS AIR -



Adjunctive Therapies
—{[&: corticosteroids, anticytokine or immunomodulatory agents, and

immunoglobulin

corticosteroids

PR RS - (X ARDS » S/ E 95 5507 PR T AL 0 — 2R LA
& HEZAFHAE COVID-19 95 AHYHEr SR/ » H 12 m] DA% HAth i Rl i 0 R RE A7
7 » 2019 metaanalysis ¥ 11 mortality JElfE - —ZRJEZLE S » corticosteroids A=
EMENEEN LB IASEH TR -

anticytokine or immunomodulatory agents

HPRPURGEPT inflammatory cytokines B(5E R G0 » MO0 T S/ G A IS > 5 RY
AENEE - HPL IL-6 WY ERRDTRS I s L T LUR D R S JEE » Tocilizumab » FDA %
AR IEHE RA ~ cytokine release syndrome @ H HiiE A /NRIEIFZ » E48H5 —LE RCTs
TEHELT - E(EEECAINA R EIHYEHE guidelines -

Sarilumab > 55—7& IL-6 receptor antagonist> EL4%75 amulticenter,double-blind, phase
2/3trial for hospitalized

patients with severe COVID-19 WFZEAE4 » HAt{% bevacizumab ~ fingolimod -
eculizumab T EtHFEH -

Immunoglobulin Therapy

- Convalescent plasma = hyperimmune immunoglobulins

- (G R B RHER AN MU DS v RE TR IR AR B R
FEHVAHAE -

- 2009 4F » —RERIHEMERTSL > 93 fir HINL JFREWR A » Er 20 firf##% convalescet
plasma J&¥% » FRIZHIVMELEL > 2837 mortality T[#(20% vs 45%, P=0.01)

- HEw b MURTERAE RS a1 7-10 KA LIS E i

- HATR AR RIVIHFEHZAE B - TifE#E5Z convalescent plasma J&FHY
COVID-19 & A

- SRR EUER RN - (AR 0.3-0.5/g/kg/day FrETLRAVIMADA
y? °

= 2020.3.24 FDA #4455 [BOR B moflsUn 40 fE HI BR AR COVID-19 Ji A HyfA%E



- EEEEG AN ERM G > PR/ 0EE 12-18 E A -

Current clinical experience and recommendations

- RERr S RAVERIRSASRE ACE P BRI F R EHIESE - AR (L HYEZR ~
BiERE ~ M JER TR ESER (case-fatality rates) /()

- Table 2 {{¥ FERAVEGIGEE HERR B ER ~ WAHE - )65 - RS

Table 2. Summary of Treatment and Clinical Outcomes From Early COVID-19 Clindcal Serles

Huang et al, Wang et al, Young et al, Kujawski et al,
Source 020 Chen et al, 2020™° 2020 ¥ang etal, 2020%* 2020 2020 Guan et al, 2020%*
Study setting  Wuhan Jinyintan Wuhan Jinyintan Zhongnan Wuhan Jinyintan 4 Singapore US-canfirmed Mational Chinesa casas
and ragian Hospital, China Haspital, China Hespital, Wuhan, Hospital, China hospitals cases {12/19/19-1/29/20)
(13/16/19-1/3/20) (1/1/20-1/20/20} China (12/24/19-1/26/20) (1/23/20-2/3/20) (1/20/20-2/5,/20)
(1/1/20-1/28/20)
Mo. of patients 41 Hospitalized 99 Hospitalized 138 Hospitalized 52 (AILICU) 18 Haospitalized 12 {Only 7 1096 Hospitalized
haspitalized)
Age, median 49 (41-58) Mean (50, 55.5 56 (42-68) Mean (50}, 59.7 47 (31-73) 53 (21-68) 47 (35-58)
(IR}, ¥ (13.1) (13.3)
Sax, Na. (%)
Male 30(73) &7 (BB) 75(54) 35 {67) 5 (50} 3 (&7} 637 (58)
Female 11(27) 32(32) 63 (46) 17 (33) 9 (50) 4(33) 453 (42)
Iy ICL: 13 (32); ICU: 23 (23); ICU: 36 (26); ICU: 52 (100); ARDS:  ICU: 2 (11); ICU: 1(8); ICL: 55 (5); ARDS:
status) ARDS: 12 (29); MI:  ARDS: 17 (17); ARDS: 27 (20) 35 (67); MI: 12 (23); ARDS:0(0); culture-pasitive 37 (3.4); AKI:
complications, 5 (12); AKl: AKI: 3 (3); shock: 4 MI: 10 (7.2); AKl: 15 (29); secondary secondary 6 {0.5); shock: 12
Mo (#) 3(7); shock: 3(7); {4); VvAP: 1{1) arrhythmia: 23 bacterial infectian: bacterial bacterial {1.1)
secondary (17); AKI: 5 B(15) infection: {0} infection: 0 (0)
infection: 4 (10} (3.6); shock:
12 {8.7)
Treatments,
No. (%}
Supportive  NIV/HFNC: 10 MIV: 13 (13); MW: 4 NIV: 15(10.8); NIV 29 (56); MV: 22 Supplemental Supplemnental Onygen: 454 (41);
care (24); MV: 2 (5); (40 ECMO:3{(3);  MV:17(12); (42); ECMO: 6(12); oxygen:6(33); oxygen:4 (33}  NIV:56 (5); MV:
ECMO: 2 (5); KRT:  KRT:9(3} ECMO: 4 (2.9); KRT: 3 {17} MV: 1{6} 25 (2); ECMO:
3T KRT: 2 (1.5} 5({0.5); KRT: 9{0.8}
Specific Antivirals Antivirals Antivirals Antivirals: 23 (44); Antivirals Antivirals Antivirals
agents (oseltamiyir): {osaltamivir, (oseltamivir): antibacterials: 43 (lopinavir/ {remdasivir): {psaltamivir): 393
338 (99); ganciclowir, or 124 {30); (94); corticosteroids:  ritonavir): 5 3 (25); {36); antibacterials:
antibacterials: opinavir antibacterials: 30 (53); IVIG: 28 (42); othar antibacterials: 637 (58); antifungals:
41 (100); ritonavir): muaxifloxacin: (54) antivirals or 5(42); 31(2.8);
corticosteroids: 75 (76); B9({64), antibacterials: corticosteraids:  corticosternids: 204
9(23) antibacterials: 70 ceftriaxone: NR 2(17) {19); IVIG: 144 (13)
{71); antifungals:  34{23),
15 (15); azithromycin:
corticosteroids: 19 25 (13);
{19); IVIG: corticosteroids:
27 (27) B2 (45)
Discharged 18 (68) 31(31) 47 (34) NR B (75) 100 (100) 55 (5)
alive, No. (%)
Deaths, 6(15) 11(11) 6({4.3) 32 (62) [i] 1] 15(1.4)
No. (%)
Abbraviations: AKl, acute kidney injury; ARDS, acute respiratory distress M, myocardial infarction; MV, invasive mechanical ventilation; KRT, kidney
syndrome; COVID-13, coronavirus disease 201%; ECMO, extracorporeal replacement therapy; NIV, nonimvasive ventilation; NR, not reported;
membrane oxygenation; HFNC, high-flow nasal cannula: ICU, intensive care WAP, vantilator-associated pneumonia.

umit; IQR, interquartila range; IVIG, intravenous immunoglobulins;

- HaAl (82 2020.3.7) Center for Disease Control and Prevention (CDC) ifi}&
FrEMTEPGER AR T » 6 H R B d R S R A
- AR R T ERE PRI AR E A

- WSS - (B2 remdesivir (BfEpa{E) AR R—{EEETH



WHO clinical management guidance document (&4 2020.3.13) HATIE & 50
B PRSI S 7R R COVID-19 Ji AR E /e R TR -

WHO #5558 S MR AR & - (e BN RUEARAEAR 2R 1] ARDS
I BRI SR I A > PAR R RS BRI R, - Rt 206K -

WHO #55 [[EfERE] - 7R A AR F B B ok St a5 ME R 3R 0 B B 3
SE % (3 A EE4CEEHY randomized, controlled trial.

FEF ISR WHO  H AT S HE T 2 ERMERUET S U 5 SOLIDARITY » ELEAEAE TG HFER

VOfE ] BERYITR 55447 (remdesivir, chloroquine, hydroxychloroquine,
lopinavir/ritonavir plus interferon-B)

= Q&ABox 2.

* Q1 : HptA & AMERN &% =1 LigkZ COVID-19 iyFHE
1 : Ham&HA - AAE &Y ERes IR a] LIPT SARS-CoV-2 %
AJREAEEE R e A EE -

° Q  BETEDAEBEERAY COVID-19 955 A& _F{#iF hydroxychloroquine or
azithromycin

A BEEAEEGIT(<100) #IEEHERSWEEYENRE  HEFE
2% KAVEERIFSE -

* QP FEFER NIRE A & R HREAYR A Z R H ARBS/ACEL 15 ?

A 1B F IR B e, 15 CDC, AHA, Heart Failure Society of America, the
American College of Cardiology * s A E X FHEEVIHYIR A FFEE (15 J4E
V) - HANLZHE AfGabEss Q?}Zﬁﬁ%é—ﬂfﬁﬁ B EZEYIERIE TN COVID-19 i A s
A % B 14 Y T e

* QR PEhEEY ) (ex: IL-6 receptor antagonists) FREA[EEEAE COVID-19 i AHY

GRS ?
At BB ERERIE COVID-10 AYBHIE (S H EEAE - B AT PHER



s AR ST Se s SR EREEY) (IL-6 receptor antagonists ) {EsE{EEKHHIAE G

R IEFRTE " cytokine storm | BYEBE > A LA™ FE 8 A IL-6 receptor antagonists
e E gy ] DI IS S5 MYRITER -

FHER Y A B2 A FaRay T H B AT WHO #9455 /&R R - BRIFRE
NA HAth F5 B G B 6 Y29 (COPD)

Q : ARLLZEYI(E COVID-19 W NAH#THEA ?

A HEEREEER (HIV and BESEEER ) AYEEY) Al gE o UHAE
COVID-19 195 A& | ° Lopinavir/ritonavir #24 chloroquine or
hydroxychloroquine &H B ZEEIRGIENEEY) » BESRE AN AN
RZFF - HAT A H I8 ST MESEY) a] IS EHE -

Q  HIBRIERVEEY) AT IEISHE 2

A T FHEA AR PRI FEAY R A rT 115 Remdesivir » f£55E] - HATA ={H
TEAEHETHYAN [R5 175 B EE A FE R e s T YRR REASR © Favipiravir ££35 6] H
AT AT

Q  BEAMADAE RS N R 2 R a8 R B SRR A 2

A RSRR R ARAM P A B DR ABRIR T - SRRV A BT AR R
TEARTFZERIEE FHSCRAEREE - ARIME > Bl SEIRIIA > R plEEA —LE R
PR HIREIE A~ FECARY 65 Bk ~ BIERT » I UERYH A5 B A 2
2% FHREFPAREEA

Q IS LY IR G (T
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