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Identification of the Pathogen

� Belonging to ��Coronavirus
�There are four groups: �, �, �, �
� 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.

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

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



Probable 
targets
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Zumla A, et al. Nat Rev Drug Discov 
2016;15:327–47.
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Coronavirus infection:
• Monocyte, macrophage, 

dendritic cells activation
• IL-6 release

• Lymphocyte: cis 
signaling

• Endothelial cells: 
trans signaling

• CRS:
• Hypotension
• ARDS

• IL-6 antagonists?
• Tocilizumab
• Siltuximab
• Sarilumab
• Or just steroid

Moore JB, et al. Science 
2020:368;473–4.  



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 Oxygen On-going Medical care

1 No Not limited No No

2 No Limited Home oxygen No

3 Yes Limited No No

4 Yes Limited No Yes

5 Yes Limited Yes Yes

6 Yes Limited Non-invasive ventilation / 
high-flow oxygen device Yes

7 Yes Limited Invasive mechanical 
ventilation, ECMO Yes

8 Death

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



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

RDV
(n=541)

Placebo
(n=521) RR (95% CI)

Time to recovery
Median days (95% CI) 10 (9–11) 15 (13–18) 1.29 (1.12-1.49)

1 point improvement, median 
days (95% CI) 7 (6.0-8.0) 9 (8.0-11.0) 1.23 (1.08-1.41)

2 point improvement, median 
days (95% CI) 11 (10.0, 13.0) 14 (13.0-15.0) 1.29 (1.12-1.48)

Mortality at day 29, KM 
estimate (%) 11.4 (9.0-14.5) 15.2 (12.3-18.6) 0.73 (0.52-1.03)

Discharge or NEWS* ≤2, median 
days (95% CI) 8 (7.0-9.0) 12 (10.0-15,0) 1.27 (1.10-1.46)

Hospitalization, median days 
(95% CI) 12 (6-28) 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. 

Remdesivir for 
COVID-19 ACTT I –

Final Report

1062 patients

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

No oxygenationOverall

Oxygenation

High-flow oxygen
Non-invasive MV

Mechanical ventilation
ECMO



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

ACTT-1: Safety
Safety event outcomes RDV (N=532) Placebo (N=516) P

Grade 3 or 4 AE 273 (51%) 295 (57%) 0.058

SAE 131 (24.6%) 163 (31.6%) 0.010

Renal failure 2 (0.4%) 5 (1.0%) -

Acute kidney injury 7 (1.3%) 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 (1.4%) -

Shock 5 (0.9%) 4 (0.8%) -

AE leading to discontinuation 57 (11%) 77 (15%) -

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

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

Severe:
Having 
pulmonary 
infiltrating 
with a SaO2  
< 94% under 
room air.

Remdesivir in Moderate COVID-19

n=193 n=191 n=200

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

P = 0.18 P = 0.03 P = 0.03

Moderate:
Having pulmonary 
infiltrating with a SaO2 ≥
94% under room air.



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

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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Chemical Structures

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

Interfering with the glycosylation of ACE2, blocking 
virus/cell fusion and inhibiting lysosomal activity by 
increasing intracellular pH level

Inhibiting the 
production and 
release of TNF 
and IL-6.



The Role of Hydroxychloroquine
Pre-

exposure 
prophylaxis

Post-
exposure 

prophylaxis

Non-
hospitalized Hospitalized

Mitjà O, et al. 
N Engl J Med. 

2020

RECOVERY 
N Engl J Med. 2020

Mitjà O, et al. 
Clin Infect Dis. 

2020

± Azithromycin
Cavalcanti AB, et al. N 

Engl J Med. 2020

Tang W, et al. 
BMJ. 2020

High vs. low HCQ
Borba MGS, et al. JAMA 

Netw Open. 2020

Skipper CP, et 
al. Ann Intern 

Med. 2020

Abella BS, et al. 
JAMA Intern 
Med. 2020

All RCTs don’t show clinical benefits 
for therapeutic or prophylactic effect 
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

Rojas M, et al. Autoimmun
Rev 2020;19:102554

Convalescent Plasma: a RCT

Li L, et al. JAMA 2020;324:460–70.



PlasmaAr: Severe COVID-19

Simonovich VA, et al. N Engl J Med
2021;384:619–29.

CP, n=228
Time to CP: 8 days

Placebo, n=105

Lessons from CP Trials

• Administration of antibody-rich therapy earlier

• Targeting patients with high-risk progression to severe 
COVID-19

• 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

Janiaud P, et al. JAMA. 2021

Early Supplement of INF-β1b as a Key to 
Assist Host Eradicating SARS-CoV-2

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

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

IFN-β1b, 
RBV, 
LPV/r

LPV/r



Inhaled IFN-β1a for Moderate/Severe COVID-19

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

Time to IFN: 10d

Most frequently AE:  
headache, 15% in 

SNG001 vs. 10% in 
placebo group.

Monoclonal Ab for Outpatients with 
COVID-19

Chen P, et al. N Engl J Med. 2021;384:229 – 37.

• Phase II, interim analysis (last 
patient, Day 11)

• Age ≥ 18 years, confirmed COVID-
19 with outpatient care

• FDA EUA on 9 Nov., 2020: patients 
with COVID-19 ≥12 years and with 
high risk for progressing to severe 
COVID-19 and/or hospitalization.

0 1 2 3 4

PO

SO_1

SO_2

Placebo 7000 mg 2800 mg 700 mg

PO: primary outcome, [- change from baseline 
in viral load at day 11]
SO_1 / SO_2: secondary outcomes, [- change 
from baseline in viral load at day 3 & 7]



REGN-CoV2 for Rhesus Macaques and 
Hamsters

1X105 PFU, NP sgRNA 1X105 PFU, BAL sgRNA

1X106 PFU, NP sgRNA 1X106 PFU, Oral sgRNA

0.3 mg/kg
Prophylaxis

50 mg/kg
Prophylaxis

25 mg/kg
Treatment

150 mg/kg
Treatment

Hamsters

Rhesus 
Macaques

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.

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

• FDA EUA Nov. 21, 2020
Co-administration of casirivimab and imdevimab is authorized for patients 
with COVID-19 ≥12 years and with high risk for progressing to severe 
COVID-19 and/or hospitalization.

Baum A, et al. Science. 2020

Baum A, et al. Science. 2020

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



Tocilizumab In Severe COVID-19

33Guaraldi G, et al. Lancet Rheumarol 2020;2:e474–84.

Higher SOFA core, 
Lower PaO2//FiO2 ratio, 

Longer symptom durations

No Significant Efficacy Noted

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

No stratified analysis based 
CRP level



Tocilizumab for Pneumonia 
without Mechanical Ventilation

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

Time to mechanical ventilation or death

Tocilizumab, a Retrospective Cohort
17 Hospitals in Spain

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

Death ICU/Death



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

38Horby P, et al. medRxiv 2021

C-reactive 
protein>7.5mg/dl

C-reactive protein 
>7.5mg/dl



Dexamethasone for Hospitalized 
COVID-19: RECOVERY Study

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
� ≥ 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

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

Age < 60 years
CRP: 74.7 (53.3 – 89.1) Age ≥ 60 years

CRP: 81.3 (67.5 – 149.8)

P=0.0028

Recommendations for Steroid

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



Recommendations for Steroid

Recommendations for Steroid



Risk Factor for Poor Prognosis

Variables
Deterioration Discharge

OR 95% C.I. P
n=18 N=93

Male sex 14 32 24.8 1.8 – 342.1 0.016

Comorbidity 15 18 52.6 3.6 – 776.4 0.004

Lymphopenia 16 30 17.3 1.1 – 261.8 0.039

�CRP 17 13 96.5 4.6 – 2017.6 0.003

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

Specific Treatment in Listing
TCDC Guideline

� Remdesivir
� Adults: 200 mg D1, 100 mg D2-D5 / D2-D10
� Pediatrics: 5 mg/kg D1, 2.5 mg/kg D2-D5 / D2-D10
� 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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