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SPECIFIC TREATMENT FOR

COVID-19

@ Linked to Huanan market [0 Not linked to Huanan market

A novel coronavirus was officially ——
announced as the causative
pathogen of the outbreak

by China CDC

China CDC Level 2 emergency
response activated

Emergency monitoring, case investigation, —
close contact management, and market
investigation initiated, technical protocols
for Wuhan released; NHC notified WHO
and relevant countries and regions; gene
sequencing completed by China CDC
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Huanan Seafood Wholesale
Market closed

Outbreak announced by WHC;

NHC and China CDC involved

in investigation and response
(http://wjw.wuhan.gov.cn/front/web/showDetail/2019123108989)
Case-finding activated

Pneumonia cases linked
to the Huanan Seafood
Wholesale Market

— China CDC publicly shared the gene sequence
of the novel coronavirus; completed PCR
diagnostic reagent development and testing

PCR diagnostic reagents provided to Wuhan

— First confirmed case from Wuhan
reported outside China (in Thailand)

— China CDC emergency response level
upgraded to Level 1 (the highest level);
national technical protocols for 2019-
nCoV released by NHC

— Strict exit screening measures activated
in Wuhan, people with body temperature
=37.3°C were restricted from leaving

First confirmed case reported in another
province in China (in a person who

had traveled from Wuhan); China CDC
issued test reagent to all provinces

in China

NCIP incorporated as a notifiable
disease in the Infectious Disease
Law and Health and Quarantine

Law in China

shared with the public by
China CDC
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Li Q, etal. N Engl J Med 2020;382:1199-1207.




Identification of the Pathogen

Belonging to 3 Coronavirus :
= There are four groups: a, B, y, 0

= In the same group of SARS-CoV, MRSA-
CoV

Initially, named as 2019-nCoV, now as
SARS-CoV-2

Zhu N, et al. N Engl J Med 2020;382:727-33.
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Characteristics & Management of COVID-19

Asymptomatic or
Presymptomatic Mild Iliness Moderate Iliness Severe lliness Critical lllness

Positive SARS-CoV-2 Mild symptoms (e.g., Clinical or radiographic ~ Oxygen saturation <94%; Respiratory failure, shock,
test; no symptoms fever, cough, or change evidence of lower respiratory rate and multiorgan
in taste or smell); respiratory tract disease; =30 breaths/min; dysfunction or failure
no dyspnea oxygen saturation =94% lung infiltrates >50%

Features

Screening testing; if Diagnostic testing Diagnostic testing Diagnostic testing Diagnostic testing
patient has known
exposure, diagnostic
testing

Testing

Isolation Yes Yes Yes Yes

Proposed Disease Viral replication
Pathogenesis
Potential t Antiviral therapy j

Treatment ey 1
Antibody therapy ‘

Antiinflamr

Monitoring for symptoms Clinical monitoring Clinical monitoring; Hospitalization, oxygen  Critical care and specific
Management : . e S =
. . and supportive care if patient is hospitalized therapy, and specific ~ therapy (dexamethasone,
Considerations S 2 . =
and at high risk for therapy (remdesivir, possibly remdesivir)
deterioration, possibly dexamethasone)
remdesivir

Gandhi RT et al. N Engl J Med 2020;383:1757 — 66.




mAbs targeting 51 mAbs, poptides and TMPRSS2 inhibitors
| o 52 (REGN3051) Attachment small molecules {camostat mesylate)
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| peptides (HR2P) | Host o (NAAE, Y5110} pathway
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Zumla A, et al. Nat Rev Drug Discov Genomie WA 5° €~ F{F{FEE NN T 10l e—
2016;15:327-47.
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Coronavirus infection:

| bt * Monocyte, macrophage,
Macrophage Lo Monocyte dendritic cells activation

IL-6 release

TR > o & * Lymphocyte: cis
IL-10, ferritin, TNF °‘: © }b%f\oé"o Signa”ng.
Lol °._{gi]t';;.;a;1 Endothelial cells:
|

3
Coronavirus g 3 ®

IFN-y «=g
IFNGR

trans signaling

CRS:

{

Cis signaling Trans signaling . HypO tension
D P - ARDS
N IL-6 antagonists?
oye

Tocilizumab
8) Siltuximab

Sarilumab
D Or just steroid
Endothelial
cell 8)
Cytokine release syndrome 1

Lymphocyte changes Blood vessels Liver

t T..17 differentiation t VEGF Vascular permeability tCRP tTPO

t T, differentiation tMCP-1 Monocyte recruitment t SerumamyloidA tC3

t CD8"* cytotoxic T cells tiL-8 == Neutrophil recruitment t Hepcidin 4 Albumin

t Activated B cell tiL-6 Signal amplification t Ferritin

differentiation 4 E-cadherin  Vascular leak t Fibrinogen

Moore JB, et al. Science
pactive protein; IFN-y, interferon-y: IFNGR, IFN-y receptor: IL. interleukin; IL-6R. IL-6 receptor. JAK, Janus kinase: MCP-1 2020:368;473_4.

4 T, development

C3, complement 3 CRP, C
monocyte chem
TNF-, tumor necrosis fa

tein-1; STAT3, signal transducer and activator of transcription 3: Ty, ulz T,17.The 7 cell
r—c, TLR, Toll-ike receptor. TPO, thrombopoietin; T, T regulatoey cell: VEGF. vascular endothelial growth factor.




ACTT-1 Final Report

Double-blind, placebo control RCT
Feb. 21 ~ Apr.19, 2020

Totally 1062 were analyzed
= RDV group: 541 (10 did not receive RDV)
200 mg on Day 1, then 100 mg Day 2 — 10
75, 232, 95, 131 in category 4, 5, 6, 7 (8 missing
= Placebo group: 521
63, 203, 98, 154 in category 4, 5, 6, 7 (3 missing)
Primary outcome:

= Time to recovery: 1st day met criteria of category 1 — 3

Beigel JH, et al. N Engl J Med 2020;383:1813-26.

Eight Ordinary Categories

| Category | Hospitalized | Activities | VOn-going Medical care
Not limited No
Limited Home oxygen
Limited No
Limited No
Limited Yes

Non-invasive ventilation /

Limited high-flow oxygen device

Invasive mechanical
ventilation, ECMO

Death

Limited

Beigel JH, et al. N Engl J Med 2020;383:1813-26.




NIAID Study Design: Adaptive COVID-19
Treatment Trial (ACTT-1)

Time to recovery
Median days (95% Cl)

1 point improvement, median
days (95% Cl)
2 point improvement, median
days (95% Cl)

Mortality at day 29, KM
estimate (%)

Discharge or NEWS* <2, median
days (95% Cl)

Hospitalization, median days
(95% Cl)

RDV
(n=541)

10 (9-11)

7 (6.0-8.0)

11 (10.0, 13.0)

11.4 (9.0-14.5)

8(7.0-9.0)

12 (6-28)

15 (13-18)

9 (8.0-11.0)

14 (13.0-15.0)

15.2 (12.3-18.6)

12 (10.0-15,0)

Placebo
(n=521)

RR (95% Cl)

1.29 (1.12-1.49)
1.23 (1.08-1.41)
1.29 (1.12-1.48)
0.73 (0.52-1.03)

1.27 (1.10-1.46)

17 (8-28)

*The National Early Warning Score includes six physiological measures; total scores range from 0 to 20,
with higher scores indicating greater clinical risk.

Beigel JH, et al. N Engl J Med 2020;383:1813-26.
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E Patients Receiving Mechanical Ventilation or ECMO
Mechanical ventilation
ECMO
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0.50+

0.2549

0.00
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Days
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Beigel JH, et al. N Engl J Med 2020;383:1813-26.



No. of

Subgroup Patients Recovery Rate Ratio (95% Cl) ACTT- 1
All patients 1062 | —— 1.29 (1.12-1.49)
Geographic region E
North America 847 | —— 1.30 (1.10-1.53)
Europe 163 1.30 (0.91-1.87)
Asia 52 : 1.36 (0.74-2.47)
Race i
White 566 | —— 1.29 (1.06-1.57)
Black 226 i—E—O—J 1.25 (0.91-1.72)
Asian 135 k — y 1.07 (0.73-1.58)
Other 135 ot : 1.68 (1.10-2.58)
Ethnic group i
Hispanic or Latino 250 !—5—-—1 1.28 (0.94-1.73)
Not Hispanic or Latino 755 | —— 1.31 (1.10-1.55)
Age E
18 to <40 yr 119 : 1.95 (1.28-2.97)
40 to <65 yr 559 e — 1.19 (0.98-1.44)
=65 yr 384 —————— 1.29 (1.00-1.67)
Sex E
Male 684 | —— 1.30 (1.09-1.56)
Fernale 278 ———— 1.31 (1.03-1.66)
Symptoms duration '
<10 days 676 L ——— 1.37 (1.14-1.64)
% days 383 —_— 1.20 (0.94-1.52)
Badeline ordinal score E
4 (not receiving oxygen) 138 — - ) 1.29 (0.91-1.83)
5 [receiving oxygen) 435 i —_— 1.45 (1.18-1.79)
ﬁeceiuing high-flow oxygen or 193 —e 9 1.09 (0.76-1.57)
noninvasive mechanical ventilation) i
7 (receiving mechanical ventilation or ECMO) 285 ¢ ‘E 0.98 (0.70-1.36)
0_33 0 ISD ]_IOO 2 E)D 3_I00
Beigel JH, et al. N Engl ) Med. 2020 B =
Placebo Better Remdesivir Better

Grade 3 0r 4 AE 273 (51%) 295 (57%)

SAE 131 (24.6%) 163 (31.6%)
Renal failure 2 (0.4%) 5 (1.0%0)
Acute kidney injury 7 (2.3%) 12 (2.3%)
Septic shock 8 (1.5%) 15 (2.9%)
Respiratory failure 39 (7.3%) 66 (12.8%)
Acute respiratory failure 8 (1.5%) 14 (2.7%)
Hypotension 4 (0.8%) 7 (2.4%)
Shock 5 (0.9%) 4 (0.8%)

AE leading to discontinuation 57 (21%) 77 (25%)

Non-serious AE 276 (51.9%) 295 (57.2%)

Beigel JH, et al. N Engl J Med 2020;383:1813-26.




Remdesivir in Severe COVID-19: 5 vs 10 days

Discharge
Ambient air

Low-flow
oxygen
High-flow
oxygen
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5-Day 10-Day 5-Day 10-Day 5-Day 10-Day 5-Day 10-Day Severe:
group group group gFOUp greup group gFOLIp group HaV|ng
(N=25)  (N=41) (N=40)  (N=35) (N=68)  (N=62) (N=37)  (N=22) pulmonary
Invasive Mechanical High-Flow Oxygen Low-Flow Oxygen Ambient Air infiltrating
Ventilation with a Sa02
< 94% under
room air.

Oxygen Support at Day 5

Figure 2. Oxygen Support on Day 14 According to Oxygen Support on Day 5.

Goldman JD, et al. N Engl J Med 2020;383:1827 — 37.

Remdesivir in Moderate COVID-19

Clinical status

[ ] Discharged

D Hospitalized, not requiring supplemental
oxygen or ongoing medical care (other than

n=193n=191 n=200 per-protocol remdesivir administration)

|:| Hospitalized, not requiring supplemental
oxygen; requiring ongoing medical care
(COVID-19-related or otherwise)

- Hospitalized, requiring low-flow

supplemental oxygen

80

60+

40+ [] Hospitalized, requiring noninvasive
ventilation or high-flow oxygen

[ ] Hospitalized, requiring invasive mechanical
ventilation or ECMO

20+ : [l Death

Patients with clinical status, %

. [ :
B e — E— . Moderate:
0l — — — —_— .
10-Day 5-Day Standard 10-Day 5-Day Standard 10-Day 5-Day Standard Havmg pU|m0nary
remdesivir remdesivir care remdesivir remdesivir care remdesivir remdesivir care inf”trating with a Sa02 =
(n=193) (n=191) (n=200) (n=193) (n=191) (n=200) (n=193) (n=191) (n=200)

94% under room air.

Treatment group

Spinner CD, et al. JAMA 2020;324:1048 — 57.



Visual summary of recommendation

iii POPU'&tiOﬂ Disease severity

This ecommendatonsplies only

to people with these characteristics: X ® L4

Applies to people with
at least one of:

® H ® Patients with mild or « Respiratory rate >30

moderate covid-19 - S
« Respiratory distress
¢ Pediatric patients
a « Sp0; <94% on room air

? . « Requires intensive
Adults with care admission

confirmed covid-19 A Resource limited settings

Does not apply to:

Remdesivir is a new drug with uncertain benefits and undetermined
cost-effectiveness, not yet approved for marketing or reimbursed for use in many
countries. The significant opportunity costs and potential to exacerbate existing
health inequities in resource-limited settings may well justify policy decisions not

‘ ‘ Recommendation 1 to offer remdesivir to patients until more conclusive evidence is available

Usual supportive care Remdesivir
No remdesivir 100 mg intravenously
daily for 5-10 days

Strong Weak m Strong

We suggest remdesivir rather than no

remdesivir in patients with severe covid-19
Rochwerg B, et al. BMJ 2020;370:m2924

. Evidence profile

~—— Events per 1000 people Evidence quality
Mortality 330 85 fewer 245 Low
Mechanical ventilation risk 116 No important difference 119 : Low
Serious adverse events 80 19 fewer 99 s Low

— Mediandays ————, Evidence quality
Hospitalisation duration 24 No important difference 25 * Low
Mechanical ventilation duration 16 Low

(~— Meandays ————— Evidence quality
Time to clinical improvement 19 3 lower 16 ’ Low
Length of stay in intensive care Not measured

i Individual considerations

Key practical issues

Usual supportive care Remdesivir

No additional practical issues May increase adverse events leading to discontinuation of medication

Administration via intravenous infusion
Optimal timing, duration and dosing remain unclear

Not a significant inducer or inhibitor of CYP enzymes but should be
monitored when co-administrated with strong inducers or inhibitors

May be relatively costly, and there may be limited availability

Rochwerg B, et al. BMJ 2020;370:m2924




Molnupiravir

A developing anti-viral agent:

= Nucleoside derivative, leading to
copying errors during RNA synthesis

= Anti-influenza and SARS-CoV2

%
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10 = = O = i_
5 L ——— S - e
0 / — A—

200 mg_D3 200 mg_D5 400 mg_D3 400 mg D5 800 mg_D3 800mg_D5 Overall D3 Overall_D5
(11, 11) (4, 14) (10, 24)

Placebo m Active

Spike protein S Interfering with the glycosylation of ACE2, blocking
virus/cell fusion and inhibiting lysosomal activity by

A
” N increasing intracellular pH level
<4 B \/ Cell membrane caQ
B
v

Cytokine HCQ
expression
VG ] cGAS-STING ™ DNA/RNA

| | {lpH signalling
ACE2 receptor g

TLR signalling

3
(_ Lysosome }/
< 7

S |
L oo LT AN

nfett
el I fon
N epiic? T?_ILRQ T cell activation
o expression of CD154
Inhibiting the A ) cytokine production
production and Ome (e.g. IL-1, IL-6, and TNF)

release of TNF

and IL-6. MHC class ll-mediated
= autoantigen presentation

Zhou D, et al. J Antimicrob Chemother. 2020;75:1667 — 70.




The Role of Hydroxychloroquine

Pre-
exposure
prophylaxis
|

Abella BS, et al. Mitja O, et al. Mitja O, et al.
JAMA Intern N Engl J Med. Clin Infect Dis.
Med. 2020 2020 2020

RECOVERY
N Engl J Med. 2020

Tang W, et al.

Skipper CP, et BMJ. 2020

al. Ann Intern
Med. 2020 High vs. low HCQ

Borba MGS, et al. JAMA
Netw Open. 2020

All RCTs don’t show clinical benefits E— i
for therapeutic or prophylactic effect Cavalcanti AB, et al. N

Engl J Med. 2020
of HCQ on COVID-19.

No role of Lopinavir/ritonavir

= Basically, the amino acids at the activity

center of protease are different.
Young BE, et al. JAMA 2020;323:1488 — 94.

» There at least a small early series and three
later large scale studies demonstrated that

Lop/rit was not effective.

Cao B, et al. N Engl J Med 2020;382:1787 — 99.
RECOVERY Collaborative Group. Lancet 2020;ahead of print.

Pan H, et al. https://doi.org/10.1101/2020.10.15.20209817 doi: medRxiv preprint




Convalescent Plasma

Possible mechanisms :
= Neutralizing virus
= Inhibiting overwhelm immune response

= Immunomodulation for over coagulation

A.CONVALESCENT PLASMA B. ANTIVIRAL EFFECTS
CoVID-19 Neutralizing antibodies
Clotting or/and
Antibodies anti-clotting factors
&
L

4
IgG SARS-CoV-2 IgM SARS-CoV-2 SARS-CoV-2
C.IMMUNOMODULATORY EFFECTS
...: % Albumin \
¢ 5 femizs % e Mls i Endocytonist
o, 8" ProteinC Cytokines X . 3,‘9': CpaCTaoR
v andS . C Q“. f | \\\ w124 IL-1RAY
=7} . - . 101 4t
L

' Innate immunity

SARS-CoV-2 reciplent Thi T ThZd 74 Tee
“.:"\, L6 L (\,_\ ) IL-17F 4 6“_,0, . .
(éT‘\ et o Rojas M, et al. Autoimmun

Rev 2020;19:102554

Severe disease Life-threatening disease

100+ 100~

Convalescent plasma | Log-rank P=.83

80 1 804

60 1 604
L Control

40+ I L J=t 40+
i = Control

20

Log-rank P=.03 8 oo Convalescent plasma

14 21 28 14 21
Time after randomization, d Time after randomization, d

18 16 10 28 26 25
22 11 5 27 27 23

Li L, et al. JAMA 2020;324:460-70.




PlasmaAr: Severe COVID-19

I Ceath W Invasive

CP, n=228 ventilatory
Time to CP: 8 days "
Placebo, n=105

Placebo

Hospitalized
with oxygen
requirement

Hospitalized
without oxygen
requirement

B Discharge
without full
recovery

W Discharge
with full

recovery

30 Days after Intervention

Convalescent Plasma

Placebo

Convalescent Plasma

T T T T T T

40 50 60 70 80 90 l[li(}
Simonovich VA, et al. N Engl J Med
2021;384:619-29.

7 Days after Intervention

Placebo

Convalescent Plasma

T T T T T

30 40 50 60 70

Percentage of Clinical Severity Category

Lessons from CP Trials

SARS-CoV? total antibodies titers

Baseline

day 2

day 7

day 14

Convalescent plasma group, median
(IGR)

1:50
(0-1:800)

1:400 (1:200-
1:1600)

1:3200 (1:1600-
1:6400)

1:6400 (1:3200-
1:12800)

Placebo group, median (IQR)

1:50
(0-1:1600

1:400 (1:50-
) 1:3200)

1:3200 (1:1600-
1:6400)

1:12800 (1:3200-
1:12800)

215

298

240

165

0.855

0.044

0.806

0.449

e Administration of antibody-rich therapy earlier

» Targeting patients with high-risk progression to severe

COVID-19

e Concomitant therapeutics:

steroid, 90%; RDV, 0% in PlasmAr
Simonovich VA, et al. N Engl J Med 2021;384:619-29.




CP: Systemic review and meta-analysis

m All-cause mortality [B] Length of hospital stay
Events, No./total F F
W Favors ¢ Favors Trial Plasma  Control  HR (95%CI) pli::r:: (3373 Weight, %)
Trial Plasma  Control R (95%CI) plasma : control Weight, % Studies published in peer-reviewed journals ]
Stu(ﬁES publIShEd iﬂ Deer rEViEWEd joumals ChiCTR20000297571% NA52  NA/S1  1.61(0.88-2.95) 1:—l-- 11.7
) i PlasmAri® NA/228 NA/105 1.00(0.76-1.32) . 56.4
PLACIDY /35 31/229  1.07(0.68-1.68) ‘ilf 37 Summary for peer-reviewed studies 1.17(0.07-20.34) ——-—'m— 68.1
Plasir 18 12105 096(050-183) — 13 SRR SG ;
(hiCTR200002975718 852 1251 065(0.29-147) —'—3— 12 ConPlas-19% NABS N4 113(071-1.80) : l : 196
NCTOMT31631 80 480 050(009265) < 13 R M RO 2 d
ummary for all studies? 07 (0.79-1. <> |
Summary for peer-reviewed studies 0.93(0.63-1.38) * 6.9 Heterog:neiw: 12=0%,12=0,P= 48 _
Heterogeneity: ’2:0%‘ IZ=O,P=.65 i Test for overall effect: P=.55 o ! o
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Early Supplement of INF-B1b as a Key to
Assist Host Eradicating SARS-CoV-2

Time to negative RT-PCR, 6.5d (Triple) vs. 12.5d (Mono), among TTA<7d
10 -

p<0-0001

p=0-0040 + p=0.0010
p=0-0010
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Number of samples
Combination group 86
Control group 41

Hung IF, et al. Lancet 2020;395:1695-704.




Inhaled IFN-B1a for Moderate/Severe COVID-19

Intention-to-treat population Odds ratio

N:10d (9%
TV e WA

Recovery on day 15 or 16 319 (1-24-8-24)
Recovery on day 28 3-58 (1-41-9-04)
Discharge from hospital day 15 or 16 1-63(0-61-4-35)
Discharge from hospital day 28 1-84 (0-64-5-29)
Improvement on OSCl day 15 or 16 2:32 (1-07-5-04)
Improvement on OSCl day 28 3-15(1-39-7-14)

01

Odds ratio
Recovery (intention-to-treat population) _ Discharge from hospital (intention-to-treat population)
8- Placebo Most frequently AE: 8- Placebo
—&- SNGDM . -8 SNGOO1
headache, 15% in
SNGO0O01 vs. 10% in
placebo group. ©

=
[=4
[=1

o
=1
L

Propertion of patients who were discharged (%)
£
o
L

Propartion of patientswho recovered (%)

Monk PD, et al. Lancet Respir Med. 2021;9:196 — 206.

Monoclonal Ab for Outpatients with
COVID-19

101 Patients were enrolled and assigned

to 700 mg of LY-CaV555 monotherapy Interim Analysis

Positive SARS-CoV-2 test =3 days

107 Patients were enrolled and assigned before infusion

to 2800 mg of LY-CoV555 monotherapy Mild or moderate Covid-19 symptoms

Primary end point: change from
baseline to day 11 (=4 days,

101 Patients were enrolled and assigned in SARS-CO\."-Z:"vir:JE load ¥s)

to 7000 mg of LY-CoV555 menatherapy

Secondary end points include safety,
symptom severity, hospitalization,
and time points for viral clearance

143 Patients were enrolled and assigned
to placebo

Figure 1. Enrollment and Trial Design.

Placebo

mPlacebo m7000 mg ®m2800mg 700 mg

Lrcovsss ii}iﬂifl PO: primary outcome, [- change from baseline
i in viral load at day 11]
—r— — SO_1/S0_2: secondary outcomes, [- change

S &€ 7 & 9 10 11 ; . .
Trial Day from baseline in viral load at day 3 & 7]

Change from Baseline

Chen P, etal. N Engl J Med. 2021;384:229 — 37.




REGN-CoV2 for Rhesus Macaques and
Hamsters

Mo83 Subgenomic RNA

AMO04
AS96
AM51
AV75

JMJ
- placebo median

1X105 PFU, NP sgRNA 1X10% PFU, BAL sgRNA

1X10% PFU, NP sgRNA 1X108 PFU, Oral sgRNA

p=0.2870 ; p=0.0263 p=0.9254 p=0.0012
0.3 mg/kg 50 mg/kg 25 mg/kg 150 mg/kg
Prophylaxis Prophylaxis Treatment Treatment

Baum A, et al. Science 2020;370:1110 — 15.

mAbs (REN10987+REGN10933)

 REGN-COV2—consists of two Abs simultaneously binding to
two independent epitopes on the RBD—retained its ability to

neutralize all identified mutants.
Baum A, et al. Science. 2020

REGN-COV-2 can greatly reduce virus load in lower and upper
airways and decrease virus induced pathological sequelae in

rhesus Mmacaques. )
Baum A, et al. Science. 2020

* FDA EUA Nov. 21, 2020

Co-administration of casirivimab and imdevimab is authorized for patients
with COVID-19 212 years and with high risk for progressing to severe
COVID-19 and/or hospitalization.

https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-
authorizes-monoclonal-antibodies-treatment-covid-19 [Accessed Nov. 28, 2020]
L]
Randomised Evaluation of COVID-19 Therapy




Tocilizumab In Severe COVID-19

Cumulative probability
of mechanical ventilation or death

—— Standard of care
— Intravenous tocilizumab
—— Subcutaneous tocilizumab Higher SOFA core,

Lower PaO2//FiO2 ratio,
Longer symptom durations

Log-rank p=0-0091

Number at risk
(number censored)
Standard of care

Intravenous tocilizumab  gg

(0)

Subcutaneous tocilizumab g1

(0)

348 335 307 278 250 230 206 187 165 146 135 122 105 94
(5) (15) (25) (36) (47) (59) (74) (87) (102) (118) (128) (137) (153) (161)
86 84 79 79 74 72 69 65 63 59 54 52 45 41
© (O © © @ ©G @6 @) (12) 14 @17) 19) (24) (28)
86 85 84 80 76 70 65 65 61 56 51 46 42 38
0 (© © (@© (@@ (®6 (@ (B8 (@12 16) (21) (26) (30) (34)

Guaraldi G, et al. Lancet Rheumarol 2020;2:e474—-84.

No Significant Efficacy Noted

A Mechanical Ventilation or Death
100

Tocilizumab ~—— Placebo

Cumulative Incidence (%)

B Clinical Worsening on Crdinal Scale C Discontinuation of Supplemental Oxygen
100+ 100

B 20+

Cumulative Incidence (%)

Cumulative Incidence (%)

e

~ No stratified analysis based

CRP level
Outcome (N=161) (N=81) Relative Risk
Median duration of receipt of supplemental oxygen 4.0 (1.8-11.6) 3.9 (1.1-9.2) —
(IQR) — days*
Median duration of mechanical ventilation (IQR) — 15.0 (12.6-NR) 27.9 (16.3-NR) —
daysT
Admission to ICU or death — % 15.9 15.8 0.97 (0.50-1.88)

Stone JH, et al. N Engl J Med 2020;383:2333—44.




Tocilizumab for Pneumonia
without Mechanical Ventilation

No. of Day-28 Cumulative
Patients Event Rate (95% Cl)

Placebo 128 193 (13.3-27.4)
Tocilizumab 249 12.0 (8.5-16.9)

Hazard ratio, 0.56 (95% Cl, 0.33-0.97)
P=0.04

Proportion of Patients

Time to mechanical ventilation or death

Placebo

&

Tocilizumab

T T T T T T T 1
10 12 14 16 18 24 26 28

Days

No. at Risk
Placebo 128 128 119 113 109 105 103 102 100 98 96 96 96 96 95
Tocilizumab 249 247 241 231 223 223 217 215 212 208 206 205 204 202 198

Salama C, et al. N Engl J Med 2021;384:20-30.

Tocilizumab, a Retrospective Cohort
17 Hospitals in Spain

All (n=1,229) —a—— ——
C-reactive protein > 150 mg/L (n = 286) —— — —_—
Death ICU/Death
C-reactive protein < 150 mg/L (n = 943) —a —a—
Tocilizumab better Control better Tocilizumab better Control better
01 0305 1 2 4 01 0305 1 2 4
Adjusted Hazard Ratio (95% CI)

Martinez-Sanz J, et al. Clin Microbiol Infect 2021;27:238 — 43.




A C-reactive protein > 150 mg/dL

Death Death or ICU admission
All (n=286) - —_— ——
Absolute lymphocyte count < 1000 cell/uL (n = 187) —_—— —_—
D-dimer = 1000 ng/mL (n = 147) 4 —_— —_—————
005 01 02 05 1 2 4 005 01 02 05 1 2 4

Adjusted Hazard Ratio (95% CI)

Martinez-Sanz J, et al. Clin Microbiol Infect 2021;27:238 — 43.

B C-reactive protein < 150 mg/dL

Death or ICU admission

Death
All (n=943) - —a—
Absolute lymphocyte count < 1000 cell/luL (n = 397) A —_—
D-dimer > 1000 ng/mL (n = 282) + —_——
005 0.1 0.2 05 1 2

4

0.05 01 0.2

Adjusted Hazard Ratio (95% Cl)

05 1

2 4

Figure 4: Tocilizumab vs usual care in patients hospitalised with COVID -

>7.5mg/dl

Meta-analysis of mortality in RECOVERY and other trials

Deaths / Patients randomised (%) Observed-Expected

Tocilizumab Usual care ~ (O-E)* Var(O-E) Ratio of death rates, RR (95% Cl)
COR-IMUNO TOCI 764 (10.9) 8/67 (11.9) <0.3 33 0.91(0.31-2.63)
RCT-TCZ-COVID-19 2/60 (3.3) 66 (1.5) 0.6 0.7 > 2.17(0.22-21.3)
BACC Bay 9161 (56)  (3/82) sz (3.7) 10 26 > 1.51(0.44-5.13)
COVACTA 58/294 (19.7) (28/144) x21 (19.4) 0.3 15.3 _— 1.02 (0.62-1.68)
EMPACTA 26/249 (10.4)  (11/128) x21 (8.6) 16 75 —— 1.23(0.60-2.52)
REMAP-CAP 98/353 (27.8) 142/402 (35.3) -14.2 408 —— 0.71(0.52-0.96)
TOCIBRAS 14165 (21.9) 6/64 (9.4) 3.9 43 ———> 2.51(0.97-6.50)
Subtotal: 7 trials ~ 214/1246 (17.2)  241/1307 (18.4) ~§.2 74.5 <P 0.91(0.72-1.14)
RECOVERY 596/2022 (29.5)  694/2094 (33.1) -48.2 316.0 — 0.86 (0.77-0.96)
Al trials 81013268 (24.8)  935/3401(27.5)  -554 3905 o 0.87 (0.79-0.96)
=0.005

Heterogeneity betveen RECOVERY and previous trials: xf=0_2 T T ] P

025 05 1 2 4

Horby P, et al. medRxiv 2021

Tocilizumab Tocilizumab
better

worse




Dexamethasone for Hospitalized
COVID-19: RECOVERY Study

A All Participants (N=6425) B Invasive Mechanical Ventilation (N=1007) C Oxygen Only (N=3883)
50

50

Mortality {3%)

Mortality (%)
Mortality ()

Respiratory Support
at Randomization

298/1279 (23.3) 682/2604 (26.2)
89/501 (17.8) 145/1034 (14.0)
482/2104 (22.9)  1110/4321 (25.7) 0.83 (0.75-0.
P<0.001

d across three categories: 11.5
0.5 0.75 00 1.50 2.00
—_—
Dexamethasone Usual Care
Better Better

The RECOVERY Collaborative Group. N Engl J Med 2021:384:693 — 704.

Methylprednisolone for Day
28 in-hospital Mortality

A RCT, Apr. 18 ~ Jun. 16 2020

2 18 years, COVID-19, needing oxygen

194 using MP 0.5 mg/kg, twice daily, 5 days
199 using placebo control

Overall mortality:
= 38.2% in control vs. 37.1% in MP group

Jeronimo CMP, et al. Clin Infect Dis 2020;ahead of print.




Methylprednisolone for Day
28 in-hospital Mortality

Age < 60 years

CRP: 74.7 (53.3 — 89.1) Age > 60 years

0251 CRP: 81.3 (67.5 — 149.8)
)

Y

- HR: 1.550 (0.930 - 2.585) 0.00
14 21 2P=0.0028 : 14
Time (days) Time (days)
Patients at risk Patients at risk
Placebo 115 97 93

Placebo 84 41 35 33
MP 121 95 88 MP 73 48 39

HR: 0.634 (0.411 - 0.978)
21 28

Placebo Placebo

Jeronimo CMP, et al. Clin Infect Dis 2020;ahead of print.

Recommendations for Steroid

Visual summary of recommendation

iii Population Disease severity

to people with these characteristics: v L 4 L4

Absence of signs Sp0,<90% Requires life
of severe or on room air sustaining treatment
ot 7 critical disease
Patie,gts Wi;h Respiratory rate Acute respiratory
confirmec >30in adults distress syndrome
covid-19

Raised respiratory o Sepsis
rate in children

Septic shock
Signs of severe
respiratory distress

Recommendation 2 Recommendation 1

5_]_5 Interventions compared

Usual Corticosteroids
supportive care Suggested regimen Acceptable alternative regimens

No Dexamethasone Hydrocortisone Methylprednisolone Prednisone
corticosteroids
Oral or intravenous Intravenous Intravenous Oral

Daily for Every 8 hours Every 6 hours Daily for
7-10days for 7-10 days for 7-10 days 7-10 days

Lamontagne F, et al. BMJ 2020;370:m3379




Recommendations for Steroid

& ‘ Recommendation 1

Usual supportive care Corticosteroids

Strong Weak Weak

®¢ Patients with d ; ;
i'i SR el We recommend corticosteroids
critical covid-19

. Evidence profile
Favours usual supportive care No important difference Favours corticosteroids

Within 28 days — Events per 1000 people —————, Evidence quality
Martality with critical iliness 415 87 fewer 328 Moderate
Martality with severe iliness 334 67 fewer 267 Moderate

Serious adverse events — Events per 1000 people ————————, Evidence quality
Gastrointestinal bleeding 48 51 Low
Superinfections 186 No important difference 188 Low
Hyperglycaemia 286 46 fewer 332 Moderate
Neuromuscular weakness No important difference 75 Low

Neuropsychiatric effects 35 No impertant difference 28 Low

Recommendations for Steroid

“ Recommendation 2

Usual supportive care Corticosteroids

Strong Weak Strong

e ® 4 Patients with
"' non-severe covid-19

[ Evidence profile

Within 28 days — Events per 1000 people —————, Evidence quality
L Mortality with non-severe illness €S 39 fewer 215 Low

We suggest no corticosteroids




Risk Factor

Male sex
Comorbidity
Lymphopenia

TCRP

for Poor Prognosis

1.8-342.1
3.6-776.4
1.1—261.8

4.6 —2017.6

Zhang J, et al. J Clin Virol 2020;127:104392.

Specific Treatment in Listing
TCDC Guideline

= Remdesivir

Adults: 200 mg D1, 200 mg D2-D5/D2-D1o
Pediatrics: 5 mg/kg D1, 2.5 mg/kg D2-Dg5 [/ D2-D1o
5 days for those without ventilator or ECMO

= Dexmethasone:
6 mg/day, less than 10 days
Pregnant women: prednisolone 40 mg/day, less

than 10 days

Those who need oxygen supplement
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