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TONG QUAN

« Co' ché bénh sinh phirc tap.

« Chwa c0 thuoc diéu tri dac hiéu.
» Tinh trang dét bién cac chlng virus maéi siéu lay lan.
- Ty 1& dan so tiém ngtra vaccine con thap.

« Cac thubéc dang dwoc nghién cu thdr nghiém lam sang hién tai
dwa vao hiéu qua rut ra tir cac nghién ctru triedc day véi dai dich
SARS (2002-2004), Ebola (2014).




CO CHE BENH SINH

1. Protein S dwoc moi boi
TMPRSS2 va twong tac voi
ACE2 gay doc TB.

2. "Downregulation” biéu hién
ACE2 — (rc ché qué trinh phan
tach Ang Il — rdi loan diéu hoa
hé RAA.

o meeese e eeae e Jgee® 30 ROI loan dap (eng mién dich.
Interstitium : ' = - - ::.’U'. . — _— ) 4. Tén thu,o,ng Ié’p néi m(’j —> té.i

huy dong TB tro’ viem, hoat hoa
dong thac déng mau.

2. Ton thwong tién trién do dap &rng diéu hoa cla 5. Phahdy m6 qua mic — day
S MmO k€&, tang qua trinh xo hoda.
co thé bi roi loan >

5 co' ché bénh sinh chinh trong diéntién cta virus SARS-CoV-2  Ngudn: Lopes-Pacheco M (2021) . Pathogenesis of multiple organ
injury in COVID-19 and potential therapeutic strategies. Front Physiol.

1. Ton thuong do tac ddng truc ti€p cla virus >



DIEN TIEN BENH SINH CUA NHIEM SARS-COV-2

Stage | Stage Il Stage 11l
(Early Infection) (Pulmonary Phase) (Hyperinflammation Phase)
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i Host inflammatory response phase

Time course

l l Severity of lliness

I
I 1
T Mild constitutional symptoms I Shortness of Breath without ! ARDS
Clinica Fever >99.6°F I (IIA) and with Hypoxia (11B) ! SIRS/Shock
Symptoms Dry Cough i (Pa02/FI025300mmHg) : Cardiac Failure
1
| 1
1 Abnormal chest imaging ] Elevated inflammatory markers
Clinical Signs Lymphopenia I Transaminitis [ (CRP, LDH, IL-6, D-dimer, ferritin)
| I
Potential [ Remdesivir, chloroquine, hydroxychloroquine, convalescent plasma transfusions
Therapies [ Reduce immunosuppression Careful use of Corticosteroids; statins; human immunoglobulin, ]
(avoid excess steroids) IL-1/1L-2/1L-6/JAK inhibitors/GM-CSF Inhibitors




CAC biCH TAC BONG CUA THUOC KHANG VIRUS

Tocilizumab
Sarilumab
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\ A Ngudn: Sanders (2020).
; Pharmacologic treatments for
coronavirus disease 2019: a review.

JAMA, 323(18), 1824-1836.




CAC biCH TAC BONG CUA THUOC KHANG VIRUS

U'c ché s xam nhap cla virus

e Uc ch& TMPRSS2 (Camostat)
e Uc ché Protein S —ACE2 (Umifenovir)
e Cac thudc khac (HCQ/CQ, Barcitinib, Oseltamivir...)

U'c ché su tong ho'p RNA cua virus

e Uc ché RdRp (Remdesivir, Favipiravir, Ribavirin, Sofosbuvir)
o Uc ché protease (Lopinavir/r)

Piéu hoa mién dich




CAC NHOM THUOC PANG BUOC TNLS

Céac nhom thudc dang dwoc TNLS:
1. Thuoc khang virus: Remdesivir, LPV/r, HCQ, Favipiravir...
2. Diéu hoa mién dich: Tocilizumab, Sarilumab, Anakinra...

3. Khang thé: globulin mién dich hiéu gia khang thé cao, huyét
twong & bénh nhan hdi phuc.

4. Thudc khang viém: Dexamethasone, Statins
5. Khang dong

6. Chat chong xo hoa: chat trc ché tyrosin kinase



CAC THUOC KHANG VIRUS bPU’'O'C NGHIEN CU’U NHIEU

1. Remdesivir (GS-5734)

2. Chloroquine va Hydroxychloroquine
3. Lopinavir/Ritonavir (LPV/r)

4. Umifenovir (Arbidol)

5. Faripiravir (FPV)



March 2, 2016

The first report on the efficacy of remdesivir in
rhesus monkey models infected by Ebola virus,

Remdesivir (GS-5734)

R

RDV, a nucleoside analogue prodrug, has inhibitory Jonaary 10, 2020
effects on pathogenicanimal and human coronaviruses, — Prophyisctic and therspentic administration of

remdesivir agninst MERS-CoV leads to the

including SARS-CoV-2 invitro and inhibits SARS-CoV-2 improvement of respiratory function parame-

ters, reduction of viral loads, and o decrease in

replicationin animal models. the frequency of severe lung lesions.
ACE2 receptor . Remdesivir or GS-5734
(Prodrug)
GS-441524
RitSgome / o ‘ (Active molecule)
W April 29,2020
/ Translation of viral
?:z:;)e sl An underpowered double-blind, randomized

clinical trial found no significant difference in
time to clinical improvement between remde-
sivir and placebo group in covid-19 patients,

«_ °

Inhibition of
M‘A replication

Preliminary results of the NIAID trial shows
that remdesivir cause a significant decrease of
31% in time to recovery.

Gilead Sciences, Ine. announced primary
results of an open-label, Phase 3 randomized
clinical trial that shows same effectiveness of
5-day and 10-day dosing remdesivir regimens.

Cytoplasm
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December 12, 2016

In a Randomized, Controlled Trial, remdesivir
had comparable mortality to Zmapp but clearly
inferior mortality benefit in comparison to
REGN-EB3 and MAbn4. The RCT showed
that remdesivir is relatively safe.

AN
=

January 31, 2020

A compassionate use of remdesivir in the first
case of Covid-19 in the United Sunte,

<&

May 1, 2020
FDA grants emergency use authorization of
remdesivir for hospitalized covid-19 patients,



Remdesivir in adults with severe COVID-19: a randomised,
double-blind, placebo-controlled, multicentre trial

Yeming Wang*, Dingyu Zhang*, Guanhua Du*, Ronghui Du*, Jianping Zhao*, Yang Jin*, Shouzhi Fu*, Ling Gao*, Zhenshun Cheng*, Qiaofa Lu*,

Yi Hu*, Guangwei Luo*, Ke Wang, Yang Lu, Huadong Li, Shuzhen Wang, Shunan Ruan, Chenggqing Yang, Chunlin Mei, Yi Wang, Dan Ding, Feng Wu,
Xin Tang, Xianzhi Ye, Yingchun Ye, Bing Liu, Jie Yang, Wen Yin, AiliWang, Guohui Fan, Fei Zhou, Zhibo Liu, Xiaoying Gu, Jiuyang Xu, Lianhan Shang,
Yi Zhang, Lianjun Cao, Tingting Guo, Yan Wan, Hong Qin, Yushen Jiang, Thomas Jaki, Frederick G Hayden, Peter W Horby, Bin Cao, Chen Wang

» P: 237 BN nhiém SARS-CoV-2 trong vong 12 ngay, SpO2 <=94%
(khi tr&i), hinh anh viém phdi trén Xquang.

» | + C: Chia 2 nhém (2:1) gom RDV va placebo trong 10 ngay. C6
thé str dung cac thudc khac (LPV/r, Interferon, Corticoids).

« O: Tl vong 28 ngay, ty 1& héi phuc va thdi gian thd may.

Ngudn: Lancet 2020; 395: 1569-78



Remdaesivir in adults with severe COVID-19: a randomised,
double-blind, placebo-controlled, multicentre trial

Yeming Wang*, Dingyu Zhang*, Guanhua Du*, Ronghui Du*, Jianping Zhao*, Yang Jin*, Shouzhi Fu*, Ling Gao*, Zhenshun Cheng*, Qiaofa Lu*,
Yi Hu*, Guangwei Luo*, Ke Wang, Yang Lu, Huadong Li, Shuzhen Wang, Shunan Ruan, Chengging Yang, Chunlin Mei, Yi Wang, Dan Ding, Feng Wu,
Xin Tang, Xianzhi Ye, Yingchun Ye, Bing Liu, Jie Yang, Wen Yin, AiliWang, Guohui Fan, Fei Zhou, Zhibo Liu, Xiaoying Gu, Jiuyang Xu, Lianhan Shang,
Yi Zhang, Lianjun Cao, Tingting Guo, Yan Wan, Hong Qin, Yushen Jiang, Thomas Jaki, Frederick G Hayden, Peter W Horby, Bin Cao, Chen Wang

A
4 —8- Remdesivir
- e —A— Control
Remdesivir group (n=158)  Placebogroup (n=78) Difference* EL .- \}k
Time to dinical improvement 21.0 (13-0t0 28-0) 23:0(15-0t0 28-0) 1-23(0-87to0 1.75)t g \
Day 28 mortality 22 (14%) 10 (13%) 11% (8110 103) _‘; 2
Early (10 days of symptom onset) 8/71 (11%) 7/47 (15%) -3-6%(-16:2t0 8.9) -“.é' \
3 0 daveof symntam gnee 24 (140 L6 (8.9 10174 & ;H‘-"".-.___
Interpretation In this study of adult patients admitted to hospital for severe COVID-19, remdesivir was not associated §
with statistically significant clinical benefits. However, the numerical reduction in time to clinical improvementin §
those treated earlier requires confirmation in larger studies.
Duration of invasive mechanical ventilation in non-survivors, dayst 7.0 (2-0to 11.0) 8.0 (5:0t0 16:0) -2.5(-11:0t03.0) % g:
Duration of oxygen support, days 19-0(11:0to 30:0) 210 (14-0t030-5) -2-0(-6-0t0 1.0) E 0-2
Duration of hospital stay, days 25:0(16:0t038-0) 24-0 (18-0t0 36-0) 0-0(-4-0t0 4.0) O_; | . . : : . . .
0 4 8 12 16 20 24 28

Time since start of study (days)

Day 1: 200mgRDV (1V) Day 2-10:100mgRDV (IV) Ngudn: Lancet 2020; 395: 156978



The NEW ENGLAND JOURNAL of MEDICINE

A‘ I I _1 ORIGINAL ARTICLE

Remdesivir for the Treatment of Covid-19

— Preliminary Report

J.H. Beigel, K.M. Tomashek, L.E. Dodd, A.K. Mehta, B.S. Zingman, A.C. Kalil,
E. Hohmann, H.Y. Chu, A. Luetkemeyer, S. Kline, D. Lopez de Castilla,
R.W. Finberg, K. Dierberg, V. Tapson, L. Hsieh, T.F. Patterson, R. Paredes,
D.A. Sweeney, W.R. Short, G. Touloumi, D.C. Lye, N. Ohmagari, M. Oh,

ACTT-1 randomized 1062 hospitalized patients with COVID-19 and lower respiratory tract infection to receive
10 days of intravenous remdesivir or placebo. The main results were the following:

« The remdesivir group had a shorter median time to recovery than the placebo group: 10 versus 135 days.

« The mortality estimate by day 29 was 11.4% with remdesivir and 15.2% with placebo (hazard ratio, 0.73;
95% confidence interval, 0.52-1.03).

« Mortality differences between remdesivir and placebo recipients varied by disease severity. In the subgroup
receiving supplemental oxygen at baseline (but not through a high-flow device, noninvasive or mechanical
ventilation, or extracorporeal membrane oxygenation), mortality estimates were 4% with remdesivir and
12.7% with placebo (hazard ratio for death, 0.3; 85% CI, 0.14-0.64).



ACTT-2

Combination

(RDV+Bari)

Control
(RDV+placebo)

Median time to recover 7 days 8 days RR=1.16 (95% Cl, 1.01 — 1.32)
p=0.03
Median time to recover in NIV/HFNC 10 days 18 days RR=1.51(95% Cl, 1.10 — 2.08)

Recovery rate
NO oxygen
Supplemental Oxygen
NIV/HFNC

RR = 0.88 (95% Cl, 0.63 — 1.23)
RR = 1.17 (95% Cl, 0.98 — 1.39)
RR = 1.08 (95% Cl, 0.59 — 1.97)

Improvement in clinical status at day 15

Improvementin clinical status at day 15
at NIV/HFNC

OR =1.3 (95% Cl, 1.0 - 1.6)

OR =2.2 (95% CI, 1.4 — 3.6)

Mortality at 28 day

Mortality at 14 day

5.1% (3.5 — 7.6%)

1.6%

7.8% (5.7 — 10.6%)

3.0%

HR =0.65 (95% Cl, 0.39 —1.09)

HR =0.54 (95% Cl, 0.23 —1.28)




ACTT-2
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ESTABLISHED IN 1812 VOL. 384 NO.9

Baricitinib plus Remdesivir for Hospitalized Adults with Covid-19

A.C. Kalil, T.F. Patterson, A.K. Mehta, K.M. Tomashek, C.R. Wolfe, V. Ghazaryan, V.C. Marconi,
G.M. Ruiz-Palacios, L. Hsieh, S. Kline, V. Tapson, N.M. lovine, M.K. Jain, D.A. Sweeney, H.M. El Sahly,
A.R. Branche, J. Regalado Pineda, D.C. Lye, U. Sandkovsky, A.F. Luetkemeyer, S.H. Cohen, R.W. Finberg,
P.E.H. Jackson, B. Taiwo, C.I. Paules, H. Arguinchona, N. Erdmann, N. Ahuja, M. Frank, M. Oh, E.-S. Kim,
S.Y. Tan, R.A. Mularski, H. Nielsen, P.O. Ponce, B.S. Taylor, L.A. Larson, N.G. Rouphael, Y. Saklawi, V.D. Cantos,

A Overall

Proportion Recovered

Baricitinib+RDV

Placebo+RDV

T T T T T T T T T 1
6 & 10 12 14 16 18 20 22 24 26 28

Days

CONCLUSIONS

NCT04401579.)

Baricitinib plus remdesivir was superior to remdesivir alone in reducing recovery
time and accelerating improvement in clinical status among patients with Covid-19,
notably among those receiving high-flow oxygen or noninvasive ventilation. The
combination was associated with fewer serious adverse events. (Funded by the
National Institute of Allergy and Infectious Diseases; ClinicalTrials.gov number,

Nguén: N Engl) Med 2021;384:795-807



JAMA | Original Investigation

Effect of Remdesivir vs Standard Care on Clinical Status at 11 Days
in Patients With Moderate COVID-19

A Randomized Clinical Trial Table 2. Clinical Outcomes
Christoph D. Spinner, MD; Robert L. Gottlieb, MD, PhD; Gerard J. Criner, MD; Jo 10-Day remdesivir 5-Day remdesivir Standard care
Alex Soriano Vilademiu, MD; Onyema Ogbuagu, MD; Prashant Malhotra, MD; K Qutcomes {" = 193} {" = 191} {" = ID'J}

Louis Yi Ann Chai, MD; Meta Roestenberg, MD; Owen Tak Yin Tsang, MD; Enos

CONCLUSIONS AND RELEVANCE Among patients with moderate COVID-19, those randomized
to a10-day course of remdesivir did not have a statistically significant difference in clinical
oo . status compared with standard care at 11 days after initiation of treatment. Patients
muc do trung binh (Sp0O2 >94%). , . - o . C e
e x L a , randomized to a 5-day course of remdesivir had a statistically significant difference in clinical
* |+C: Chia ngau nhién 3 nhém . . o
(1:1:1) gdm 10 ngay RDV, 5 ngay | Status compared with standard care, but the difference was of uncertain clinical importance.

e P:596 BN nhiém SARS-CoV-2

RDV va nhdm “standard care”.

. N . . . Day 28 174 (90) 171 (90) 166 (83)
L dya trem shang i 7-ps L 0
o ) Day 5 74 (38) 67 (35) 71(36)

ordinal scale” Day 7 94 (49) 114 (60) 101 (51)
Day 11 132 (68) 141 (74) 128 (64)

Difference in percentage vs standard 4.4(-5.0t013.8) 9.8 (0.3-19.0)

care at day 11 (95% Cl)

Day 14 153 (79) 153 (80) 145 (73)

Ngudn: JAMA. 2020;324(11):1048-1057 Day 28 178 (92) 175 (92) 170 (85)
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ESTABLISHED IN 1813 FEBRUARY 11, 2021 VOL. 384 NOL 6
11330BN ttr 30 quéc gia:
Repurposed Antiviral Drugs for Covid-19 — Interim WHO 2750 BN diing RDV
lidarity Trial Results .
S0 954 BN diing HCQ
WHO Solidarity Trial Consortium 1411 BN dl\Jng LPV/r
Log:Rank Statstcs for 2063 BN dung interferon (gom 651 LPV)
No. of Deaths in Rate Ratio for Death
Subgroup Active Treatment ~ Control  Active-Treatment Group (99% CI; 95% CI for total) A Remdesivir vs. Its Control
0-E  Varlance 100+ 154 Control
no. of deaths reported/no. of patients (%) 90
Remdesivir _ 80+ 104 Remdesivir
Age at entry i % 70
<S0yr 61/961(6.9)  59/952 (6.8) 23 298 — 1.08 (0.67-1.73) T 60 . OR = 0,95 (KTC 95%,
50-69 yr 154/1282 (13.8)  161/1287 (14.) 76 715 $ 091 (0.68-121) 2 s 0,81-1,11), p=0,50
270yr 86/500 (20.5) 83469 (2L6) 29 415 0.93 (0.63-1.39) £ 4
Respiratory support at entry l E 304 ’ 0 7 14 21 28
No mechanical ventilation 203/2489 (9.4)  232/2475 (10.6) -15.8 1080 —l— 0.86 (0.67-1.11) = 20- Ea_.t; ;Ett}, :[:.95 [9:% Cl, 0.81-1.11)
Mechanical ventilation 98/254 (43.0)  71/233 (31.9) 76 408 g 1.20 (0.80-1.80] o] Ty
Total 301/2743 (12.5)  303/2708 (12.7) 83 1488 <P 0.95 (0.81-L11) c'__,_..-—'-"""'_-_f | |
Heterogeneity around total: y2=3.9 P=0.50 0 7 14 21 28
o o o o T . Days since Randomization
Ngudn: N Engl J Med 2021;384:497-511 e ——— Anh hudng cia Remdesivir 1én tlr vong

Better




Subgroup

Observed—Expected
No. of Deaths in
Remdesivir Group

Remdesivir Control

Value Variance

no. of deaths reported/no. of patients (96)

Rate Ratio for Death
(99% CI; 95% ClI for totals)

Y

L S |

Solidarity (stratified according to 5
oxygen use and ventilation) :

Mo supplemental oxygen 11/661 (2.0) 13/664 (2.1) -0.6 6.0 +

Low-flow or high-ﬂaw oxygen 192/1828 (12.2) 21971811 (13.8) -16.9 101.8 —.--

Wentilation 98,254 (43.0) 71/233 (37.8) 7.6 40.8 -

Stratified total: Solidarity 301/2743 (12.5) 303/2708 (12.7)  -10.0 1486 <
ACTT-1 (stratified according to :

4 ordinal score levels) :

Mo supplemental oxygen 3/75 (4.1) 3/63 (4.8) -0.3 1.5 :

Low-flow oxygen 9/232 (4.0) 25/203 (12.7) -£.0 6.7 |—e——

High-flow oxygen or noninvasive 19/95 (21.2) 20/98 (20.4) 0.2 9.6 : =

ventilation |

Invasive ventilation 28/131 (21.9) 29/154 (19.3) 1.3 14.3 E =

Stratified total: ACTT-1 59/533 (11.1)  77/518 (14.9) -6.4 32.1 =
Trials with few deaths (and :

randomization ratio of 2:1) :

Wuhan: low-flow oxygen 11/129 (B.5) (7/68)x2 (10.3) -0.8 3.7 E

Wuhan: high-flow oxygen or ventilation 11/29 (37.9) (3/10) %2 (30.0) 0.6 1.8 .

International: no supplemental oxygen 5/384 (1.3) (4/200)%2 (2.0) -0.9 2.0 :

Stratified total: 2:1 trials 27/542 (5.0) {14/278) %2 (5.0) -1.1 7.5 -:__":_'—5_}
Risk groups (calculated by summation ;

of relevant strata) ;

Lower risk: strata with no 231/3309 (7.0) 282/3277 (8.6) -27.6 1216 -E|-

ventilation :

Higher risk 156/509 (30.6) 126/505 (25.0) 0.1 665 B
Stratified total 387/3818 (10.1) 408/3782 (10.8)  -17.5  188.1 <>
Heterogeneity between trials (Solidarity vs. ACTT-1 vs. 2:1 trials): x3=0.5 ;

]

|
00 05 10

1.5 20 25

Remdesivir Better

Control Better

0.90 (0.31-2.58)
0.85 (0.66-1.09)
1.20 (0.80—1.80)
0.94 (0.80-1.10)

0.82 (0.10-6.61)
0.30 {0.11-0.81)
1.02 (0.44-2.34)

1.13 (0.57-2.23)
0.82 (0.58-1.16)

0.81 (0.21-3.07)
1.40 (0.20-9.52)
0.64 (0.10-3.94)
0.86 (0.42-1.77)

0.80 (0.63-1.01)

1.16 (0.85-1.60)
0.91 (0.79-1.05)
P=0.20

Remdesivir (GS-5734)

Figure 4. Meta-Analysis of Mortality in Trials of Random Assignment of Remdesivir or Its Control to Hospitalized Patients with Covid-19.

Cac thudc khang virus
it/khong co hiéu qua
déi vdi bénh nhan

SARS-CoV-2 (tir vong,
nhu ciu thd may,
thoi gian nam vién)

Ngudn: N Engl J Med 2021;384:497-511



CHLOROQUINE VA HYDROXYCHLOROQUINE

» Chloroquine la thudc diéu tri sot rét tir nam 1934.

» Hydroxychloroquine la thudc diéu trj sot rét va cac bénh ty mién
(lupus ban do, viem khép dang thap).

» Nhiéu co ché tac ddéng ngan can virus xam nhap vao té bao.

* NC in vitro ctia Yao: SARS-CoV-2 bj trc ché béi CQ & ECg,= 5,47
uM >> HCQ & EC.,= 0,42 uM.

» Khi dich m&i bung phat, HCQ la mét thudc day h&¥a hen vi hoat
tinh diéu hoa mién dich va khang virus in vitro. ()

(1): Appl Microbiol Biotech 2021



CO CHE TAC bONG

S Spike glycoprotein
Hemagglutinin Esterase dimer
RNA and N protein

SARS-COV-2 Envelop
Spike protein
CQ binds with sialic acid

CQ inhibits binding with ACE containing gangliosides

(Devaux et al., 2020) (Fantini et al., 2020)

Spike protein
Extracellular
Space

Sialic acid

ACE2 receptor
. receptor

Host cell

Intracellular

Space

Ngudn: A review on possible modes of actions of
Chloroquine/Hydroxychloroquine: Repurposing against SAR-COV-2 (COVID 19)
pandemic. InternationalJournal of Antimicrobial Agents (2020)

T cell activation [

N

Lysosome

" ﬂ\giamng U pIHT 2
<

¢
lysosome

(W]
CGASSTING
: ¥ @ ca/Hca

@ H+

Cytokine production l + ATP dependent pump

Fig.2

Schematic diagram of the role of chloroquine (CQ) and hydroxychloroquine (HCQ) in the intracellular space. The
drugs increase the pH of endosomes and lysosomes. As a result, activation of T-cells and other cytokines is
repressed.

(1) Tang pH nbi sinh cac endosome, lam giam kha
ndng xam nhap, nhan |én va l1ay nhiém cda virus

(2) Can thiép vao qua trinh glycosyl hda cac receptor

(3) Giam qua trinh tu thyc bao

(4) Biéu hoa mién dich



CHLOROQUINE VA HYDROXYCHLOROQUINE

Hydroxychloroquine and azithromycin as a
treatment of COVID-19: results of an open-label
non-randomized clinical trial

Philippe Gautret * b: ¥ Jean-Christophe Lagier * = %, Philippe Parcla * &, Wan Thuan Hoang ® & 9, Line Meddeb 2,
Morgane Mailhe @, Barbara Doudier 2, Johan Courjon ® - & Valérie Giordanengo ", Vera Esteves Vieira 2, Hervé
Tissot Dupont * <, Stéphane Honoré " J, Philippe Colson * <, Eric Chabriére * %, Bernard La Scola * , Jean-Marc

20 BN dung HCQ,(600mg/ngay) va 16 BN khong dung.
Ty 1é thanh thai virus vao Ngay 6 dat 70% & nhém HCQ
va 12,5% & nhém chirng.

Han ché: danh gia hiéu qua dwa vao vi sinh ma khong
dwavao dap rng lam sang.

Results: Six patients were asymptomatic, 22 had upper respiratory tract infection symptoms and
eight had lower respiratory tract infection symptoms. Twenty cases were treated in this study and
showed a significant reduction of the viral carriage at D6-post inclusion compared to controls, and
much lower average carrying duration than reported in the litterature for untreated patients.
Azithromycin added to hydroxychloroguine was significantly more efficient for virus elimination.

Conclusion: Despite its small sample size, our survey shows that hydroxychloroguine treatment is
significantly associated with viral load reduction/disappearance in COVID-19 patients and its effect
is reinforced by azithromycin.

Ngudn: Hydroxychloroquine and azithromycin asa treatment of COVID-19: results of an
open-label non-randomized clinical trial (2020)

March 28, 2020

Dr. Rick Bright, Ph.D.

Director

Biomedical Advanced Research a
Office of Assistant Secretary for 1
U.S. Department of Health and H'
330 Independence Ave, S.W.
Room 640G

Washington, D.C. 20201

Re: Request for Emergency Use Authorization For Use of Chloroquine Phosphate or
Hydroxychloroquine Sulfate Supplied From the Strategic National Stockpile for Treatment
of 2019 Coronavirus Disease

2. Based on the totality of scientific evidence available to FDA, it is reasonable to believe

1. The SARS-CoV-2 can cause a serious or life-threatening disease or condition,
including severe respiratory illness, to humans infected by this virus;

that chloroquine phosphate and hydroxychloroquine sulfate may be effective in treating
COVID-19, and that, when used under the conditions described in this authorization,
the known and potential benefits of chloroquine phosphate and hydroxychloroquine
sulfate when used to treat COVID-19 outweigh the known and potential risks of such
products; and

3. There is no adequate, approved, and available alternative to the emergency use of
chloroquine phosphate and hydroxychloroquine sulfate for the treatment of COVID-
19.5




CHLOROQUINE VA HYDROXYCHLOROQUINE

Hydroxychloroquine in the Treatment of COVID-19:
A Multicenter Randomized Controlled Study

Sherief Abd-Elsalam 1, Eslam Saber Esmail 1, Mai Khalaf 1, Ehab Fawzy Abdo 2,
Mchammed A Medhat 2, Mohamed Samir Abd El Ghafar 3, Ossama Ashraf Ahmed 4,
Shaimaa Soliman 5, Ghada N Serangawy &, Mohamed Alboraie 7

e P:194 bénh nhan SARS-CoV-2 & nhiéu mirc
d6 nhe, trung binh, nang.

e |+C: Chia ngau nhién thanh 97 BN dung
HCQva 97 BN diéu trj chuan.

* O:
v Hoi phuc trong 28 ngay: 53,6% vs. 34%
(p =0,06)

v" Nhu cauth&@ may: 4,1% vs. 5,2% (p = 0,75)
v' Tirvong: 6,2% vs. 5,2% (p = 0,76)

Nguén: Am J Trop Med Hyg. 2020 Oct; 103(4): 1635-1639.

Clinical course in both groups

Clinical course

Hydroxychloroquine (n =97) Control (n=97) P-value

Disease severity after 28 days, n (%)
Recovered
Mild
Moderate
Severe
Death
Need for ICU
Duration to negative PCR, mean + 5D
Duration to clinical improvement, mean + SD

Duration to hospital discharge, mean + 8D

52 (53.6)
3(237)
8.2)
8.2)
6(6.1)
11 (113)
17.01 +2.98

o Laa

(
(

=]

943+ 187
11.04+2.71

33(34.0)
39(40.2)
11.3)
9.2)

0.

| ]

(
11
9
5(5.1)

13(13.4)
17.64 £2.45

952294

1127+2.19

0.06

0.83
0.11
0.80
0.52




CHLOROQUINE VA HYDROXYCHLOROQUINE

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Hydroxychloroquine with or without
Azithromycin in Mild-to-Moderate Covid-19

A.B. Cavalcanti, F.G. Zampieri, R.G. Rosa, L.C.P. Azevedo, V.C. Veiga, A. Avezum,

L.P. Damiani, A. Marcadenti, L. Kawano-Dourado, T. Lisboa, D.L.M. Junqueira,
P.G.M. de Barros e Silva, L. Tramujas, E.O. Abreu-Silva, L.N. Laranjeira,
A.T. Soares, L.S. Echenique, AJ. Pereira, F.G.R. Freitas, O.C.E. Gebara,

V.C.S. Dantas, R.H.M. Furtado, E.P. Milan, N.A. Golin, F.F. Cardoso, |.5. Maia,

C.R. Hoffmann Filho, A.P.M. Kormann, R.B. Amazonas, M.F. Bocchi de Oliveira,

A. Serpa-Neto, M. Falavigna, R.D. Lopes, F.R. Machado, and O. Berwanger,
for the Coalition Covid-19 Brazil | Investigators*

P: 504 BN nhiém SARS-CoV-2 nhe-TB (khong the
oxy hodc thd <= 4 1/ph).

I+C: chia thanh 3 nhdm (1:1:1) gbm dung HCQ
don thuan; nhdm HCQ + AZM va “standard care”.
O: banh gia tinh tranglam sang vao N15 théng
qua “7-level Ordinal scale”

Nguén: N Engl ) Med 2020; 383:2041-2052

RESULTS
A total of 667 patients underwent randomization; 504 patients had confirmed
Covid-19 and were included in the modified intention-to-treat analysis. As com-
pared with standard care, the proportional odds of having a higher score on the
seven-point ordinal scale at 15 days was not affected by either hydroxychloroquine
alone (odds ratio, 1.21; 95% confidence interval [CI], 0.69 to 2.11; P=1.00) or
hydroxychloroquine plus azithromycin (odds ratio, 0.99; 95% CI, 0.57 to 1.73;
P=1.00). Prolongation of the corrected QT interval and elevation of liver-enzyme
levels were more frequent in patients receiving hydroxychloroquine, alone or with
azithromycin, than in those who were not receiving either agent.

CONCLUSIONS
Among patients hospitalized with mild-to-moderate Covid-19, the use of hydroxy-
chloroquine, alone or with azithromycin, did not improve clinical status at 15 days
as compared with standard care. (Funded by the Coalition Covid-19 Brazil and
EMS Pharma; ClinicalTrials.gov number, NCT04322123)




CHLOROQUINE VA HYDROXYCHLOROQUINE - RECOVERY

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Effect of Hydroxychloroquine

in Hospitalized Patients with Covid-19

The RECOVERY Collaborative Group*

Table 2. Primary and Secondary Outcomes.

Outeome

Primary outcome: 28-day mortality

Secondary outeames

Hydroxychloroguine
(N =1561)

ne. ftotal ne.

4211561 (27.0)

Usual Care
(N=3155)

(%)
7903155 (25.0)

Rate or Risk Ratio
(95% CI)

1.09 (0.97-1.23)*

Discharge from hospital in <28 days 931/1561 (59.6) 19833155 (62.9)  0.90 (0.83-0.98)*
Invasive mechanical ventilation or deathf 3991300 (30.7) 705/2623 (26.9) 1.14 [L03-1.27)%
Invasive mechanical ventilation 1281300 (9.8) 2252623 (8.6) 1.15 (0.93-1.41)

Death

3111300 (23.9)

Ngudn: N Engl ) Med 2020;383:2030-40.

574/2623 (21.9)

1.09 (0.97-1.23)

Subgroup

Age
<70 yr
=70 to <80 yr
=80 yr
Sex
Male
Female

Race ar ethnic group

‘White

Hydrexychloraquine Usual Care

no. of events ftotal no. [%)

160/925 (17.3)
128/342 (37.4)
133/294 (45.2)

276/360 (28.8)
145601 (24.1)

3351181 (28.4)

Black, Asian, or minority ethnic group 65/264 (24.6)

Days since symptom onset

=7
=7

Respiratory support at randomization

Mo cxygen received

Choygen only

Invasive mechanical ventilation

Baseline risk
<30%
=30% to <45%
=45%

All Participants

177/622 (28.5)
242930 (26.0)

58/362 (16.0)
253/938 (27.0)
110/261 (42.1)

146394 (14.7)
135/317 (42.6)
140/250 (56.0)

421/1561 (27.0)

314/1873 {16.8)
207630 (32.9)
269652 (41.3)

543/1974 (27.5)
247/1181 (20.9)

£10/2298 (26.5)
115/593 (19.4)

339/1275 (26.6)
4451871 (23.8)

99750 (13.2)
4751873 (25.4)
216/532 (40.6)

2741930 {13.8)
246635 (38.7)
270530 (50.9)

790/3155 (25.0)

Rate Ratio (95% CI)

—L—

-

T

i

050

T
0.75

10

L5

2.0

Hydroxychlaroquine
Better

Usual Care
Better

1.03 (0.85-1.25)
1.17 (0.83-1.47)
1.14 (0.92-1.42)

1.05 (0.81-1.22)
1.19 (0.96-1.47)

1.09 (0.95-1.25)
1.32 (0.96-1.81)

1.10 (0.91-1.32)
1.11 (0.84-1.30)

1.24 (0.89-1.73)
1.08 (0.53-1.26)
1.03 (0.81-1.30)

1.07 (0.88-1.32)
1.12 (0.50-1.40)
1.17 (0.85-1.45)

1.09 (0.57-1.23)
P=0.15

Figure 3. Mortality at 28 Days, According to Subgroup.



CHLOROQUINE VA HYDROXYCHLOROQUINE - SOLIDARITY

11330BN tir 30 qudc gia:
The NEW ENGLAN D BN i

JOURNAL o MEDICINE 954 BN diing HCQ

1411 BN dung LPV/r
2063 BN dung interferon (g6m 651 LPV)

ESTABLISHED IN 1812 FEERRUARY 11, 2021 VO L. 384 NO. 6

Repurposed Antiviral Drugs for Covid-19 — Interim WHO

Solidarity Trial Results Hydroxychloroquine vs. Its Control
100 15+
WHO Solidarity Trial Consortium®*
. 90 -
Hpdroxychicroquine %0 Hydroxychlorequine
Age at entry _ s 104
<50 yr 194335 (5.7) 19/317 (5.8) 0.9 9.2 — = 110 {0.47-2.57) & 70 Control
50-69 yr 55/410 (12.1) 31/396 (7.1) 108 21.2 —i—l—h L.66 (0.95-2.91) % 60
=70 yr 30/202 (14.0) 34/193 (17.8) -35 15.8 s : 0.80 (0.42-1.53) Ea 5 37
Respiratory support at entry : 5 ]
No mechanical ventilation 69862 (7.4) 57/824 (6.6) 4.7 314 il 1.16 (0.73-1.84) o 404 0 | : : |
Mechanical ventilation 35/85 (39.2) 27/82 (32.3) i4 14.8 . > 1.26 (0.65-2.48) :E 304 0 7 14 21 28
Total 104/947 (10.2)  84/906 (8.9) 81 462 e — 1.19 (0.89-1.59) = o Rateratio, 119 (95% Cl, 0.89-1.59)
| - -
Heterogeneity around total: y2=5.0 P=0.23 o P=0.25 by log-rank test
| 4
0.0 0.5 1.0 L5 2.0 O , : .
= = 0 7 14 21 28

Ngudn: N Engl J Med 2021;384:497-511 Active Treatment Control Better

Better Days since Randomization




TINH HIEU QUA VA AN TOAN CUA CQ/HCQ

+ CAc RCT I&n (RECOVERY, SOLIDARITY) cho thdy HCQ khéng
lam giam t&r vong, nhu cau théd may va th&i gian nam vién.

* Vai NC chi danh gia hiéu qua dwa vao thanh thai lwgng virus ma
khong dwa vao dap wng lam sang.

* Trong cac dot dich trwéc (Chikungunya, SXH, cum), tac dung
khang virus in vitro nhwng khdng co tac dung trén lam sang.

» Tac dung phu: nghiém trong (QT kéo dai, thn huyét & BN thiéu
G6PD, ton thwong vong mac), thwdng gap (chudt ruat, budn non,
tiéu chay).
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VI SAO CQ/HCQ BI FDA LOAI BO?

June 15, 2020

Page 2 - BARDA

. We now believe that the suggested dosing regimens for CQ and HCQ as detailed
in the Fact Sheets are unlikely to produce an antiviral effect.

. Earlier observations of decreased viral shedding with HCQ or CQ treatment have
not been consistently replicated and recent data from a randomized controlled trial
assessing probability of negative conversion showed no difference between HCQ
and standard of care alone.

. Current U.S. treatment guidelines do not recommend the use of CQ or HCQ in
hospitalized patients with COVID-19 outside of a clinical trial, and the NIH
guidelines now recommend against such use outside of a clinical trial.

Recent data from a large randomized controlled trial showed no evidence of
benefit for mortality or other outcomes such as hospital length of stay or need for
mechanical ventilation of HCQ treatment in hospitalized patients with COVID-

19.

FDA has concluded that, based on this new information and other information discussed in the
attached memorandum, it is no longer reasonable to believe that oral formulations of HCQ and
CQ may be effective in treating COVID-19, nor is it reasonable to believe that the known and
potential benefits of these products outweigh their known and potential risks. Accordingly, FDA
revokes the EUA for emergency use of HCQ and CQ to treat COVID-19, pursuant to section
564(g)(2) of the Act. As of the date of this letter, the oral formulations of HCQ and CQ are no

longer authorized by FDA to treat COVID-19. Nguén: fda.gov



HCQ/CQ: CANH CUA PA KHEP LAI?

Hydroxychloroquine COVID-19 RCTs excluding late treatment hcgmeta.com 6/4/2 Pamear et RR @
Chen (RCT) progression 515 715 071 023174] .
Traalment Contral AR Cl Chen (RCT) preumonia 6731 1431 043 [0.19-0.97) L
Huang (RCT] 1) P, 0o 612 .08 [0.01-1.37) . Tang (RCT) viral+ 1775 14/75 079 [0.38-1.63) .
Chen (RCT) viraltime  18/18 12112 028  [0.10-082] . EECGE’RECRT‘? (RET) e (o R Igz; ! ::} 8
e ) - - - - | viral . . .
Mia (RCT) hosp. E”:"E' nns7 084 [0.352.03) u Lynghakken (RCT)  death 1127 1/26 096  [0.0614.6)
Skipper (RCT) hosp./death  5/231 B/234 063 [0.211.91] . Cavalcanti (RCT)  death 8/331 5/173 084 (028253 .
Ornrarni (RCT) hasp. 74304 4152 088  [0.26:294] = Abd-Elsalam (RET)  death £/97 5/07 120 [0.28-3.80) -
Amaravadi (DB RCT) ra recow, 3115 f/12 040 [0.13-7.28) = Ulrich (RCT) death 76T 6/61 106 [0.28-298) .
Ader (RCT) death 117145 124148 084 [p.43-2.08 =
Early treatment 11/7114 47/579  0.54 [0.33-0.86] i 46% Improvemer o papry (roT)  desth 104,947 B4/906 119 [0.89-1.59] B
Taut = 007152 2 Dubee (RCT) death fif124 117123 054 021147 .
Traatment —— R o Self (RCT) death 257241 25/236 106  [0.57-1.87] [
o e o 3 Johnston (RCT) hasp. 54148 4/83 070 019254 .
Grau-Pujol (RCT) cases 01142 1127 032 [0.01-7.80] Hernandez-C.. (RCT) death 106 108 088 [0.51153 -
Rajasingham {RCT)  hosp. 1/989 11494 50 [0.03-7.97] ‘ Purwali (DERCT)  viral+ 38121 1114119 024 [0.26-0.44) | |
Abella (RCT) cases 464 4761 095  [0.253.63) u Gonzalez (DB RCT)  death 2/33 6,37 037 [0.081.73
Rojas-Se. (OB RCT) symp.case  1/62 665 218 [0.02-1.59) . Reis (DB RCT) death 0/214 10227 0324 [0.01-8.30]
Syed (RCT) symp.case  10/48 6/46 160 [0.63-4.04] n Rés-No ROT)  death 16/5 e 157 pre81q -
Basaeed (RCT) death 14/125 15128 0a6  [o.49191] =
PrEp - | 8% improvemer
16/1305  18/793  0.92 [0.44-1.97] Late treatment 800442 ses 081 [0.62-1.07) ~le=-19% improvement
la Lk =1 -5 Taid = 013
Trealment Contral AR Cl - - - -
Boulware (RCT) cases 4974714 587407 B3 [0.581.18] [ | Treatment delay
Mitja (RCT) death 411,196 91,301 048 [0.151.57] : g
Barnabas (RCT) Fasp. 1407 10422 1.04  [0.07-16.5] .,
Seel ([CLUS. RCT) severe case  29/432 G4/679 065  [0.43-0.99] |
PEP B3/2449 1322745 0.74 [0.57-0.94] <l 26% improvement £ 5
Tau* (4 (\\ "B
Exposed
to virus
All studies 140/4468  167/4121 071 [0.57-0.88) -  29% improvement e
Pre-Exposure Prophylaxis Post-Exposure Prophylaxis  Early Treatment Late Treatment
regularly take medication in advance treat shortly after exposure to treat immediately on symptoms late stage after disease
0 0.25 0.5 0.75 1 1.25 1.5 1.75 2+ to prevent or minimize infections minimize infection or shortly thereafter has progressed

Tau® = 00 I = 0.0%: Z = 312 [p = 0.0009) Lower Risk Increased Risk C



LOPINAVIR/RITONAVIR (LPVI/r)

* LPV/r dwoc dung dé diéu tri HIV-1 nho hoat tinh (/¢ ché enzym HIV
aspartate protease.

* LPV bi chuyén hoa manh b&i hé CYP3A4. Ritonavir la chat &c ché
CYP3A4 nén giup tang T,,, cua LPV.

* CO hoat tinh khang virus SARS-CoV in vitro®2, gidm két cuc xau
(ARDS, ttr vong) va giam tai lwong virus & bénh nhan SARS ),

« C6 hoat tinh khang MERS-CoV in vitro® va m6é hinh dong vat®,
Cac bao cao ca cho thay LPV/r gillp giam t&r vong, tai lwong virus ©:°)

(1): Thorax (2004); 59:252-6. (2):J Clin Virol (2004); 31:69-75.
(3): Antimicrob Agents Chemother (2014); 58:4875-84

(4): J Infect Dis (2015); 212:1904-13.

(5): Antivir Ther 2016;21:455-9. (6): Sci Rep 2016;6: 25359.



LOPINAVIR/RITONAVIR

LPV/r (rc ché hoat tinh
enzym 3-chymotrypsin
(3CLpro), mét enzym

quan trong giup phan
cat cac polypeptide
(ppla va pplab) thanh
cac protein “effector”

Nguén: wwwinvivogen.com/spotlight-
covid-19- treatment-repurposed-drugs

Repurposing approved drugs for targeting SARS-CoV-2

Attachment of
SARS-CoV-2

 Antigen- presentmg@

J Viral-host membrane fusion
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LOPINAVIR/RITONAVIR — LOTUS China

The NEW ENGLAND Table 3. Outcomes in the Intention-to-Treat Population.*
JO URNAL Of M EDICINE Total Lopinavir-Ritonavir Standard Care
Characteristic (N=199) (N=99) (N=100) Differencef
T B o e Time to clinical improvement —medianno. 160 (150t017.0) 160 (130t0170)  160(15010180) 131 (0.95t0 180}
A Trial of Lopinavir-Ritonavir in Adults Hospitalized of days (IQR)
with Severe Covid-19 Day 28 mortality — ro. (%) 44 (22) 19 (19.2) 25(250)  -58(-173105.)
87 Earlier (<12 days after onset of symptoms) 21 (23.3) 8(19.0) 13 (27.1) -8.0(-25.3t09.3)
. 19.3) 2@2])  -38(-19.1to1L§)
CONCLUSIONS
_ In hospitalized adult patients with severe Covid-19, no benefit was observed with f. 2 (20) 41 (-141095)
2 % g lopinavir-ritonavir treatment beyond standard care. Future trials in patients with >’ 0300 1352210288
5% . , o 78.9) 70 (70.0) 8.8 (-3.310209)
ES severe illness may help to confirm or exclude the possibility of a treatment benefit. |, 171017 5 (9t00)
o Of survivors 10 (8t017) 9 (5to 44) 11 (910 14) -1 (-161038)
-------- Lopinavir—ritonavir Of nonsurvivors 10 (410 14) 6(2to11) 12 (T1017) 6 [-11t00)
15 Duration of invasive mechanical ventilation 5(3t09) 4(3t07) 5(3t09) -1(-4t02)
o -5 A — median no. of days (IQR)
T ! 1'0 " x e | Omygen support — days (IQR) 13 (810 16) 12 (9to 16) 13 (610 16) 0(-2t02)
Hospital stay — median no. of days (IQR) 15 (12t017) 14 (1210 17) 16 (13 to 13) 1(0to2)
Nguén: N Engl ) Med 2020;382:1787-99.

Figure 3. Mean Change from Baseline in SARS-CoV-2 Viral RNA Load
by qPCR on Throat Swabs.




LOPINAVIR/RITONAVIR

Figure 2
Safety and efficacy of lopinavir/ritonavir
combination in COVID-19: A systematic review,
meta-analysis, and meta-regression analysis

Anusuya Bhattacharyya !, Subodh Kumar 2, Phulen Sarma 2, Hardeep Kaur 2,
Manisha Prajapat 2, Nishant Shekhar 2, Seema Bansal 2, Pramod Avti 3, Mythili Hazarika 4,
Saurabh Sharma 2, Dhruv Mahendru 2, Ajay Prakash 2, Bikash Medhi 2

Khao sat tir 13 NC (5 RCTs + 8 NC
quan sat/sosanh)

So sanh LPV/rvs. Standard Figure 4

care/Thudc khang virus khac:
Thanh thai virus

Tir vong

bap rnglam sang

Nguén: Indian J Pharmacol (2020) ; 52(4): 313—-323.

Studies

Cao B 2020
Dan Yan 2020
Xiudong Shi 2020

Estimate (95% C.I.)

-1.340 (-2.368,
-2.330 (-5.124,
-1.600 (-5.538,

Overall (12=0 % , P=0.807) -1.466 (-2.403, -0.529)

Studies

Cao B 2020
Yueping Li 2020
Marie Lecronier 2020
Dan Yan 2020

Lopinavir + ritonavir versus standard of care: Duration of hospital stay

Estimate (95% C.I,)

0,778 (0.411, 1.474)
2.308 (0.432, 12.317)
1.444 (0,426, 4.897)
2.830 (1.085, 7.590)

Overall (1*2=43.6 % , P=0,150) 1.446 (0.722, 2.895)

Lopinavir + ritonavir versus standard of care: Progression to severe discase

-0.312) :
0.464) < [ ] -
2.338) < .
-——::':——
I I 1 . T
- 3 2 N |
Mean Difference
Ev/Trt Ev/Ctrl i
23/99  28/100 B :
834 2/17 - [ ]
10720 9/22 ]
25/18  €/42 ¢ |
66/231  45/181 -—T:;_-“-—
‘ T ; T
04 on 145 208
Odds Ratio (log scale)




LOPINAVIR/RITONAVIR - SOLIDARITY

11330BN tir 30 quéc gia:
The NEW ENGLAND 2750 BN diing RDV

JOURNAL ofs MEDICINE 954 BN dung HCQ
1411 BN dung LPV/r

2063 BN dung interferon (g6m 651 LPV)

ESTABLISHED INM 18132 FEBRUARY 11, 2021 VOL. 384 NO. G

Repurposed Antiviral Drugs for Covid-19 — Interim WHO

Lopinavir vs. Its Control

Solidarity Trial Results 100— 15—
WHO Solidarity Trial Consortium 90—
Lopinavir ‘ 20 lo- Control
Age at entry < il
<S0yr 20/511(36)  27/501 (49) 30 117 . 077 036-164) O] Lopinavir
50-69 yr 66/597 (9.8) 57/596 (9.1) 2.7 30.4 i 1.09 (0.68-1.74) _-E 60 5_
=70 yr 62/291 (20.4) 62/275 (22.7) 0.0 30.2 B 1.00 (0.63-1.60) § 501
Respiratory support at entry ,.._:EL 40-
No mechanical ventilation 113/1287 (8.1)  111/1258 (8.7) -16 556 —— 0.97 (0.69-137) & 0 : ! o n 2l8
Mechanical ventilation 35/112 (28.1)  35/114 (28.7) 13 16.7 . » 1.08 (0.57-2.03) z 30 o 100 (95% C1. 0
Tota TR0 07 G203 04 723 == T00(0.79-125) | 20 Ei‘g_;“;; |1ch- ) 55% €1,075-1.29)
Heterogeneity around total: y2=12 P=0.97 1o-£—’____==_==—==-—
1
0.0 0.5 1.0 15 2.0 0+ T | | ]
Ngudn: N Engl ] Med 2021;384:497-511 Active Treatment Control Better 0 7 14 21 28

Better Days since Randomization



UMIFENOVIR (Arbidol)
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« Arbidol dwoc dung dé dy phong

N « A . . X ’ , SARS-CoV-2 h s
va diéu tri nhiem cam A, cim B.() kDA & ol
2 Vi I S protein \:/'_.". '
* ARB gan v¢i glycoprotein

hemagglutinin — ngan chan virus

inﬂuenza Xém nhép Véo TB (2) ) U.5. National Library of Medicine

*Ngan can twong tac protein S — ClinicalTrials.gov
ACE2 — ngan can SARS-CoV-2
hoa méng Home >  Search Results

* CO hiéu qua khang Coronaviridae  wmodify Search  Start Over
in vitro. ©)

14 Studies found for: Arbidol | Covid19
(1): Clin Microbiol Infect. 2020 Jul;26 (7):917-921

(2): Curr Med Chem. 2008;15(10):997-1005 Ngudn: Sanders (2020). JAMA, 323(18), 1824-1836.
(3): J Med Virol. 2012 Jan;84(1):170-181



UMIFENOVIR (Arbidol)

e P: 33 BN SARS-CoV-2 khdng thd may

e 1+C: LPV/r + ARB (C) vs. LPV/r (M)

* O:

v’ Sau 7 ngay, RT-PCR (-) 75% & nhdmC,
35% & nhdm M (p <0,05).

v’ Sau 14 ngay, RT-PCR (-) @ 94% nhém C,
53% & nhdom M (p <0,05).

v" Cai thién hinh &nh CT scan phéisau 7
ngay la 69% (nhom C) va 29% (nhdm
M) v&ip <0,05 .

Ngudn: Journal of Infection 81 (2020) e1—e5

Arbidol combined with LPV/r versus LPV/r alone against Corona Virus
Disease 2019: A retrospective cohort study

Lisi Deng®!, Chunna Li®!, Qi Zeng® Xi Liu? Xinghua Li? Haitang Zhang? Zhongsi Hong®*,

Jinyu Xia®*

2 Department of Infectious Diseases, the Fifth Affiliated Hospital, Sun Yat-sen University, 52 East Meihua Road, Zhuhai 519000, Guangdong Province, China
® Cancer Center, the Fifth Affiliated Hospital, Sun Yat-sen University, Zhuhai, Guangdong Province, China
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Fig. 2. Nasopharyngeal swab tests of SARS-CoV-2 nucleic acid by RT-PCR between
two grous. Note: C refer to combination group; M refers to monotherapy group.



Original article

Umifenovir treatment is not associated with improved outcomes in
patients with coronavirus disease 2019: a retrospective study

N. Lian "7, H. Xie 7, S. Lin 2, J. Huang !, J. Zhao !, Q. Lin !

Y Department of Pulmonary and Critical Care Medicine, The First Affiliated Hospital of Fujian Medical University, Fuzhou, China
2! Liver Research Centre, The First Affiliated Hospital of Fujian Medical University, Fuzhou, China

Table 2
. : X Effectiveness of umifenovir in patients with COVID-19.
 P:81 BN nhiém SARS-CoV-2

k h N M | C U Umifenovir group (n = 45) Control group (n = 36) p
on g Nam (T score (after treatment) 7(5-9) 5(2-6) 0.01
e |+C: 45BN dungArbidol vs. CT score dif 3(1-7) 3(1-4) 052
, J Time from admission to first negative test of SARS-CoV-2 (days) 6 (4-8) 31(1-7) 0.01
3 6 B N N h om?¢c h wn g Time from onset of symptoms to first negative test of SARS-CoV-2 (days) 18 (12-21) 16 (11-21) 042
Negative rate of pharyngeal swab test for SARS-CoV-2 within 1 week 33(73) 28 (78) 0.19
¢ 0 . Length of hospital stay (days) 13(9-17) 11(9-14) 0.04

v/ Ty 1& RT-PCR (-) sau 7 ngay: 73% | f1abkes
( ARB) VS 78% (C ontrol) p= 019. Effectiveness of umifenovir in patients with moderate and severe COVID-19.
v Thoi gian chuyén am: 18 ngay
(ARB) vs. 16 ngay (control),

Moderate Severe

Umifenovir (n=33) Control (n=18) p  Umifenovir (n=12) Control (n =18) p

CT score (post treatment) 9(6-10) 6(3-7) 005 6(5-8) 3(1-5) 0.01

pP= 0142 (T score dif 3(1-7) 3(1-4) 077 3(1-8) 3(2-6) 0.28

v v A N Time from admission to first negative test of SARS-CoV-2 (days) 5(3-7) 1(4-7) 024 7(5-9) 2(1-7) 0.02
Nam vien: 13 ngay (ARB) vs. 11 Time from onset of symptoms to first negative test of SARS-CoV-2 (days) 17 (13-20) 17(11-23) 093 19(16-22) 17(13-21) 0.19

N géy (COﬂtI’O'), p= 0’04 Negative rate of pharyngeal swab's test for SARS-CoV-2 within 1 week 26 (79) 15(83) 050 7(64) 13(72) 034
Length of hospital stay (days) 14(9-17) 11(8-14) 0.04 12(10-15) 10(9-15) 0.34

v’ Tl&r vong: khong khac biét.

Ngudn: Clinical Microbiology and Infection 26 (2020).pp 917-921



Efficacy and Safety of Lopinavir/Ritonavir or Arbidol in Adult
Patients with Mild/Moderate COVID-19: An Exploratory Randomized

Controlled Trial

W_epri_ng£,1-5 Zhiwel J{ie,LE Weilyin Lin,1-ﬁ Weiping ':Eli,1'5 Chunyan 1."'.|fen,'I Yujuan Guan,1 Xlaoneng Mu,3 Jian Wang,'
Yaping Wang," Ping F{a-ng[,3 Xudan Chen,! Wenxin Hu::ungf,’I Guangming Xiao,1 Jinxin Liu,? Lieguang Ehan;gf’

Fengyu Hu,* Feng Li,* Fuchun Zhang,’:* Xilong Deng,%** and Linghua Li1-%-***

Outcomes of the Three Groups (Intention-to-Treat Population)

m P : 8 6 B N COVi d - 1 9 Outcome LPVir Arbidel Control p
\ Value
nhe-trung binh
Rate of positive-to-negative conversion of SARS-CoV-2 nucleic 12/34 13/35 717 0.966

|I+C: chia 3 nhdm

LPV/r (34), ARB Conclusions

(35) va khong
thude (17)

O: Tylé RT-PCR
chuyén am

LPV/r or arbidol monotherapy present little benefit for improving the clinical outcome of patients

hospitalized with mild/moderate COVID-19 over supportive care.

Conversion rate from moderate to severe/critical clinical status ®/34 3/35 27T 0.206
(%) (23.5%) (8.6%) (11.8%)



UMIFENOVIR (Arbidol)

« P: 100 BN viém phdi do
SARS-CoV-2 voi Sp0O,<94%

e |+C: Chia ngau nhién thanh
2 nhom (HCQ + LPV/r)va
(HCQ + ARB)

« O

v Thoi gian nam vién:
7,2 ngay (ARB) vs. 9,6 ngay
(LPV/r), p=0,02.

v SpO, sau 7 ngay:
94% (ARB) vs. 92% (LPV/r),
p=0,02.

RESEARCH ARTICLE Open Access

Effect of Arbidol (Umifenovir) on COVID-19: ﬁ
a randomized controlled trial

Marzieh Nojomi', Zeynab Yassin?, Hossein Keyvani®, Mahin Jamshidi Makiani®, Maryam Roham?, Azadeh Laali®,
Nasir Dehghan®, Mehrnaz Navaei” and Mitra Ranjbar’

Results: The mean age of patients was 56.6 (17.8) years and 56.2 (14.8) years in ARB and KALETRA groups,
respectively. Majority of patients were male across two groups (66 and 54%). The duration of hospitalization in ARB
group was significantly less than KALETRA arm (7.2 versus 9.6 days; P=0.02). Time to relief fever was almost similar
across two groups (2.7 versus 3.1 days in ARB and KALETRA arms, respectively). Peripheral oxygen saturation rate
was significantly different after 7 days of admission across two groups (94% versus 92% in ARB and KALETRA
groups respectively) (P=0.02). Based on multiple linear regression analysis, IHD, Na level, and oxygen saturation at
the time of admission and type of therapy were the independent adjusted variables that determined the duration
of hospitalization in patients with COVID-19.

Conclusion: Our findings showed that Arbidol, compared to KALETRA, significantly contributes to clinical and
laboratory improvements, including peripheral oxygen saturation, requiring ICU admissions, duration of
hospitalization, chest CT involvements, WBC, and ESR. We suggest further studies on ARB against COVID-19 using
larger sample size and multicenter design.

Nguén: BMC Infectious Diseases (2020) 20:954



FARIPIRAVIR (FPV)

DI u.s. National Library of Medicine °

ClinicalTrials.gov “.,.,.... @
G Uncoating \ Replicaon “ l
T I
Home >  Search Results - \’*-s,
Q‘mw
Modify Search  Start Over ==
Phospho-
13 Studies found for: FAVIPIRAVIR | Completed Studies | H S Nibids
N Phospho- ’ comm,
A , - . wod-o J.ﬁ% uoj-o-g-oj-o ;IL
« FPV dang hoat dong co kha ™ \ "X i < -@-
nang &rc manh RARp S| RO -

Nguén: International Journal of Infectious Diseases 102 (2021) 501-508



FARIPIRAVIR

Table 2

Summary of clinical evidence in patients with COVID-19 infection.

Author [reference]  Siudy type Comparative studies
Variables Favipiravir vi  Lopinaviriritonavir p Value
Cai et al (2020) Interventional, open label, Viral clearance rate 4 days 11 days =00
non-randomized clinical study Chest computed tomography 91.4% 622 % 0.004
Adverse events 1L4% 556X <0.001
Vanables Favipiravir vs  Umifenovir p Value
Chen et al. (2020 Interventional, open label, randomized, Clinical recovery rate at day 7 T14% 55.8% 007959
and multicenter clinical trial Latency for fever and cough relief  Significantly shorter Higher <0.0001
Dyspnea after medication 1.5% 1.7% 0.0174
Single anm studes
Study Vanmables Outcome at day 7 Variables Dutcome
at day 14
Do et al. [ 2020k DObservational Clinical recovery rate — mild TiBXE Clinkcal recovery 8T8%
regisiry rabe — rmild
Clinical recovery rate — mod 666X Clinical recovery B84.5%
rate — mmod
<60 wyra: clinical recovery rate 79.0% <60 yrs.: clinical recovery 92.4%
rate
Rattanaumpawan 2t al Multicenter Clinical improvement (without 02 supp.] 925% = =
(2020) observanional study Clinical improvement (overall) 66.7% - -
Poor prognostic factors by multivariate Lower favipiravir loading = =
analysis dose
(=45 mg/kg/day)
(p = 0.006)

Ngudn:Role of favipiravirin the treatment of COVID-19 (2021)



FARIPIRAVIR

« P: 150 BN SARS-CoV-2
nhe-trung binh (An Do)

* |+C: Chia ngau nhién (1:1)
FPV vs. Control

O

v Th&i gian virus (-): 5 ngay
(FPV) vs. 7 ngay (control),
p=0,129

v Thoi gian hoi phuc: 3 ngay
(FPV) vs. 5 ngay (control),
p=0,03.

v'Bién co bat loii: 36% (FPV)
vs. 8% (control)

Efficacy and safety of favipiravir, an oral RNA-
dependent RNA polymerase inhibitor, in mild-to-
moderate COVID-19: A randomized, comparative,
open-label, multicenter, phase 3 clinical trial

Zarir F Udwadia ', Pawan Singh 2, Hanmant Barkate 2, Saiprasad Patil 2, Shabbir Rangwala 2,
Amol Pendse 2, Jatin Kadam 2, Wen Wu 3, Cynthia F Caracta 4, Monika Tandon ©

Abstract

Objective: To assess the efficacy and safety of favipiravir in adults with mild-to-moderate
coronavirus disease 2019 (COVID-19).

Methods: In this randomized, open-label, parallel-arm, multicenter, phase 3 trial, adults (18-75
years) with RT-PCR confirmed COVID-19 and mild-to-moderate symptoms (including
asymptomatic) were randomized 1:1 to oral favipiravir (day 1: 1800 mg BID and days 2-14: 800 mg
BID) plus standard supportive care versus supportive care alone. The primary endpoint was time to
the cessation of viral shedding; time to clinical cure was also measured.

Results: From May 14 to July 3, 2020, 150 patients were randomized to favipiravir (n = 75) or
control (n = 75). Median time to the cessation of viral shedding was 5 days (95% Cl: 4 days, 7 days)
versus 7 days (95% Cl: 5 days, 8 days), P = 0.129, and median time to clinical cure was 3 days (95%
Cl: 3 days, 4 days) versus 5 days (95% Cl: 4 days, 6 days), P = 0.030, for favipiravir and control,
respectively. Adverse events were observed in 36% of favipiravir and 8% of control patients. One
control patient died due to worsening disease.

Conclusion: The lack of statistical significance on the primary endpoint was confounded by
limitations of the RT-PCR assay. Significant improvement in time to clinical cure suggests favipiravir
may be beneficial in mild-to-moderate COVID-19.

Nguén: Int J Infect Dis (2021):103: 62-71.



FARIPIRAVIR

» SO lwong nghién ctru TNLS con han ché .

« NIH, WHO khéng dé cap vai tro ctia FPV.

« Pvoc chap thuan diéu tri SARS-CoV-2 & Trung Quodc tw
02/2020.

« FPV duwoc khuyén cao ding dé diéu tri BN SARS-CoV-2 muirc
dd nhe - trung binh & Nhat Ban, Saudi Arabia, Thai Lan...

» Cac hwong dan clia Nga cho phép dung FPV dé tri BN trung
binh — nang két hop v&i thubce diéu hoa mién dich.

Ngudn: Role of favipiravirin the treatment of COVID-19 (2021)
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H U,O,N G DAN C UA WH O We recommend against administering hydroxychloroquine or chloroquine for treatment of COVID-19.

VE THUOC KHANG VIRUS

Remark: This recommendation applies to patients with any disease severity and any duration of symptoms.

Recommendation against

Therapeutics and COVID-19 We recommend against administering lopinavir/ritonavir for treatment of COVID-19.

LIVING GUIDELINE 77N World Health Remark: This recommendation applies to patients with any disease severity and any duration of symptoms.
31 MARCH 2021 -2 Organization

Hospitalized patients with COVID-19 infection, regardless of disease severity

Conditional recommendation against

We suggest against administering remdesivir in addition to usual care

For patients with non-severe COVID-192 infection (absence of criteria for severe or critical infection)

Conditional recommendation against

We suggest not to use corticosteroids.

For patients with severe or critical COVID-19-infection (see disease severity criteria above)

We recommend systemic corticosteroids rather than no corticosteroids




HUONG DAN
CUAVIEN Y TE

QUOC GIA HOA
KY (NIH)

DISEASE SEVERITY

Not Hospitalized,
Mild to Moderate COVID-19

Hospitalized but Does Not Require
Supplemental Oxygen

Supplemental Oxygen

Hospitalized and Requires Oxygen
Delivery Through a High-Flow Device
or Noninvasive Ventilation

Hospitalized and Requires Invasive

Mechanical Ventilation or ECMO

PANEL'S RECOMMENDATIONS

\

For patients who are not at high risk for disease progression,
provide supportive care and symptomatic management (Alll).

For patients who are at high risk of disease progression (as de-
fined by the FDA EUA criteria for treatment with anti-SARS-CoV-2
monoclonal antibodies), use one of the following combinations:

* Bamlanivimab plus etesevimab (Alla)

* Casirivimab plus imdevimab (Alla)

J
\
There are insufficient data to recommend either for or against the

routine use of remdesivir. For patients at high risk of disease
progression, the use of remdesivir may be appropriate.

¥

Use one of the following options:

* Remdesivir*® (e.g., for patients who require minimal
supplemental oxygen) (Blla)

* Dexamethasone® plus remdesivir'® (e.g., for patients who
require increasing amounts of supplemental oxygen) (BIlI)**

* Dexamethasone* (e.g., when combination therapy with
remdesivir cannot be used or is not available) (Bl)

Use one of the following options:
* Dexamethasone“ (Al)°
* Dexamethasone® plus remdesivir*® (Blll)*®

For patients who were recently hospitalized' with rapidly increasing
oxygen needs and systemic inflammation:
* Add tocilizumab® to one of the two options above (Blla)

\

* Dexamethasone® (Al)"

For patients who are within 24 hours of admission to the ICU:
* Dexamethasone plus tocilizumab? (Blla)

A

Rating of Recommendations: A = Strong; B = Moderate; C = Optional
Rating of Evidence: | = One or more randomized trials without major limitations; lla = Other randomized trials or subgroup analyses of
randomized trials; Ilb = Nonrandomized trials or observational cohort studies; Ill = Expert opinion




TABLE 2.
Recommendations and Statements

Previous SSC

COVID-19 Guideline New SSC COVID-19 Guideline
Recommendation/
Statement Recommendation/Statement Justification
Therapy
No recommendation 2. For adults with severe or critical * Moderate-quality evidence showed
COVID-19, we recommend against no effect on mortality or need for
using hydroxychloroquine (strong mechanical ventilation
recommendation).
No recommendation 6. For adults with severe COVID-19 who * The result of a placebo-controlled
do not require mechanical ventilation, trial showed large reduction in
4 = we suggest using IV remdesivir over not time to recovery and hospital stay
H U,O,N G D AN using it (weak recommendation). » Subgroup analysis from the three
> Remark: Remdesivir should ideally be trials showed a discordant effect
C U A SSC 202 1 started within 72 hours of positive severe on mortality, suggesting a possible
. acute respiratory syndrome coronavirus reduction in death in patients who
-D I E U TRI 2 polymerase chain reaction or antigen are not invasively ventilated
. testing. * Despite cost and limited avail-

SA R S - C OV— 2 ability, we believe that many

patients, if presented with data,
would prefer to receive remdesivir

No recommendation 7. For adults undergoing mechanical * Limited data on the effect of rem-
ventilation for critical COVID-19, we desivir on outcomes of mechani-
suggest against starting IV remdesivir cally ventilated patients
(weak recommendation). » Until more data is available, current

costs and limited drug availability
favor a weak recommendation
against its use in this population



HUONG DAN SO 2008 CUA BO Y TE 26/4/2021

BOY TE CONG HOA XA HOI CHU NGHIA VIET NAM
Pdc ldp - Te do - Hanh phic
So: 2008 /QD-BYT Ha Ngi, ngay 26 thang 04 nam 2021
QUYET DINH

Vé viée ban hanh Hwéng dén chén dodn va dieéu tri COVID-19
do ching vi riat Corona méi (SARS-CoV-2)

6.6. Thuéc khdng vi rit: Da c nhiéu thudc duoc thir nghiém nhung chua
c0 hiéu qua 10 rang.




TAKE HOME MESSAGES

= Co’ ché bénh sinh cia nhiém SARS-CoV-2 gom tan cong trwee tiép
cla virus va tac dong bat lgi ctia qua trinh dap i'ng MD qua murc.

= Nhirng thudc cii trong thé gi¢i mai.

= Thudc khang virus co 2 co ché tac dong chinh: tc ché virus xam
nhap va trc ché qua trinh sao chép, tdng hop virus mai.

= NIH khuyén céo st dung RDV cho BN Covid-19 nhap vién can ho
tro oxy lwu lwong thap >> Thé HFNC/NIV.

= SSC dé xuat dung RDV cho BN Covid-19 nang, khéng th& may.
= WHO va B Y té khdong khuyén céo ding thudc khang virus.






