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Introduction



COVID-19 Pandemic: 19 March 2020

COVID-19: 218,584 cases; 8938 mortality; 157 countries worldwide; mortality rate: 4.1% 19 March 2020)
https://en.wikipedia.org/wiki/2019_novel_coronavirus_(2019-nCoV)
https://www.chp.gov.hk/files/pdf/statistics_of_the_cases_novel_coronavirus_infection_en.pdf

https://en.wikipedia.org/wiki/2019_novel_coronavirus_(2019-nCoV)


COVID-19 Epidemic: 8 December 2020

SARS-CoV-2: 67,027,780 cases; 1,535,492 mortality; 191 countries worldwide; mortality rate: 2.3% (8 December 2020)

https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200507covid-19-sitrep-128.pdf?sfvrsn=44cc8ed8_2
https://en.wikipedia.org/wiki/2019_novel_coronavirus_(2019-nCoV)
https://www.chp.gov.hk/files/pdf/statistics_of_the_cases_novel_coronavirus_infection_en.pdf



COVID-19 Pandemic: Changes
19 March 2020 8 December 2020

https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200507covid-19-sitrep-128.pdf?sfvrsn=44cc8ed8_2
https://en.wikipedia.org/wiki/2019_novel_coronavirus_(2019-nCoV)



COVID-19 Epidemic: 1 December 2020

https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200507covid-19-sitrep-128.pdf?sfvrsn=44cc8ed8_2
https://en.wikipedia.org/wiki/2019_novel_coronavirus_(2019-nCoV)



Latest Situation in Hong Kong

D614G mutation
Spike protein
More transmissible

3rd wave: elderly

4th wave commenced
Latin dancing cluster
Nepalese clade
Community clusters

https://chp-dashboard.geodata.gov.hk/covid-19/en.html



Hong Kong vs. NYC

• Hong Kong population: 7.5 million in 
1104 km2; 3rd densely populated in the 
world

• NYC population: 8.3 million in 784 km2

• Hong Kong Covid-19:  6976 cases; 112 
deaths (mortality rate 1.6%); ICU
occupancy <50%

• NYC Covid-19: 711000 cases; 34,552 
deaths; (mortality rate 4.9%); ICU
occupancy 100%
https://www1.nyc.gov/site/doh/covid/covid-19-data.page
https://chp-dashboard.geodata.gov.hk/covid-19/en.html
Celum C et al. NEJM 2020; DOI:10.1056

https://chp-dashboard.geodata.gov.hk/covid-19/en.html
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Lessons Learnt from 
the Past



From SARS to SARS-CoV-2



SARS 2003



SARS 2003
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Clinical Characteristics



Covid-19 Disease Pathogenesis Models

https://viralzone.expasy.org/9116



High Risk Populations

Huang C et al. Lancet 2020; S0140-6736 

Guan W, N Zhong et al. NEJM DOI:10.1056 
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Antiviral Treatments



Principles of Antiviral Treatments

• Early commencement of antiviral 
Combination therapy 

• Increase spectrum of activity

• Increase potency

• Reduce resistance emergence

• Rapid suppression of viral load

• Prevent subsequent complications

• Reduce viral shedding

Courtesy of Dr. KY Lai



In Vitro Screening of Repurposed Drugs

1. VL of COVID-19 peaks at presentation like influenza
2. Combination of multiple antiviral drugs is more effective
3. Three modestly active drugs against SARS-CoV-2 Chu CM et al. Thorax 2004;59:252:256

Chan JF et al.  J Infect Dis 2015;212:1904-13



In Vitro Screening of Repurposed Drugs

Yuan S et al. Viruses 2020;628;doi:10.3390



Lopinavir-Ritonavir (protease inhibitor)

Cao B et al. NEJM 2020;382:1787-1799
Horby PW et al. Lancet 2020; S1040-6736



Remdesivir
(adenosine nucleoside analogue)

vs.  

No difference in time to clinical improvement
(HR 1.23; 95% CI 0.87-1.75) 

Clinical recovery: 11 days vs 15 days
HR 1.32; 95% CI 1.12-1.55; p<0.001

Wang Y et al. Lancet 2020 
http://doi.org/10.1016
Beigel JH, et al NEJM 2020; doi;10.1056



Dexamethasone in Hospitalized Patients With 
Covid-19

The RECOVERY Collaborative Group NEJM 2020; DOI:10.1056



Repurposed Antiviral Drugs for Covid-19 –
Interim WHO Solidarity Trial Results

405 hospitals in 30 countries
11,330 adults
Remdesivir: 2750
HCQ: 954
Lopinavir: 1411
IFN beta-1a: 2063 (651 with lopinavir)
No drug: 4088
28-day mortality: 11.8%

WHO Solidarity Trial Consortium NEJM 2020; DOI:10.1056



Repurposed Antiviral Drugs for Covid-19 
– Interim WHO Solidarity Trial Results

Limitations:
1. Heterogeneity of 
each
countries (ICU 
support)
2. No data on 
symptoms 
onset days (late 
presenters)
3. No virological data, 
biochemical and 
inflammatory markers

WHO Solidarity Trial Consortium NEJM 2020; DOI:10.1056



A Living WHO Guideline on Drugs for COVID-19

Rochwerg B et al. BMJ 2020;370:m3379



A Living WHO Guideline on Drugs for COVID-19

Rochwerg B et al. BMJ 2020;370:m3379



IFN beta-1b + lopinavir-ritonavir + ribavirin

Time from symptom onset to 
treatment
for triple therapy within 
combo group: 
Median 4 days (3-6)

Median number of IFN beta-1b 
received: 2 doses

Hung IF et al. Lancet 2020:doi.org/10.1016/PII



IFN beta-1b + lopinavir-ritonavir + ribavirin

Primary outcome:
Combo group significantly shorter
median time from start of treatment 
to negative NPS: 7 (5-11) vs. 12 (8-15) days

HR: 4.37 [95% CI 1.86-10.24} p=0.0010

No significant nsp5 mutations
were identified in serial NPS

Few GI side effects and self-limiting

Conclusion:
IFN beta-1b based triple therapy is 
safe and superior to lopinavir-ritonavir 
alone

Hung IF et al. Lancet 2020:doi.org/10.1016/PII



Intrinsic Interferon in Covid-19

First release: 24 September 2020  www.sciencemag.org  (Page numbers not final at time of first release) 14 

 

 

  

Fig. 1. Neutralizing auto-Abs against IFN-α2 and/ or IFN-ω in patients with life-threatening COVID-19. (A) 
Mult iplex part icle-based assay for auto-Abs against  IFN-α2 and IFN-ω in patients with life-threatening COVID-19 
(N=782), or asymptomatic or mild SARS-CoV-2 infection (N=443), and in healthy controls not infected with 
SARS-CoV2 (N=1160). (B) Anti-IFN-ω Ig isotypes in 23 patients with life-threatening COVID-19 and auto-Abs to 
type 1 IFNs. (C) Representative FACS plots depicting IFN-α2- or IFN-ω-induced pSTAT1 in healthy control cells 
(gated on CD14+ monocytes) in the presence of 10% healthy control or anti-IFN-α2/ ω- auto-Abs-containing 
patient plasma (top panel) or an IgG-depleted plasma fraction (bottom panel). (D) Plot of anti-IFN-α2 auto-Ab 
levels against their neutralization capacity. The stimulation index (stimulated/ unstimulated condit ions) for the 
plasma from each was normalized against that of healthy control plasma from the same experiment. Spearman’s 
rank correlation coefficient  = −0.6805, p-value <0.0001. (E) IC50 curves representing IFN-α2- and IFN-ω-induced 
pSTAT1 levels in healthy donor cells in the presence of serial dilutions of patient plasma. The stimulation index 
(st imulated/ unstimulated condit ions) for patient plasma was normalized against that of 10% healthy control 
plasma. IFN-α2: IC50= 0.016%, R2= 0.985; IFN-ω: IC50=0.0353%, R2 = 0.926. (F) Neutralizing effect on CXLC10  
induction after stimulation with IFN-α2, IFN-β or IFN-γ, of plasma from healthy controls (N=4), patients with life-
threatening COVID-19 and auto-Abs against IFN-α2 (N=8) and APS-1 patients (N=2). 
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Blanco-Melo D, et al. Cell 2020;181:1036-45
Bastard P et al. Science 2020;eabd4585



IFN Beta-1b and Lopinavir-Ritonavir for MERS

Arabi YM et al. NEJM 2020;DOI:10.1056



CONVALESCENT PLASMA/DERIVED PRODUCTS HAS BEEN USED IN THE 
TREATMENT OF PATHOGENS IN HUMANS FOR >100 YEARS

• 1890 – Diphtheria/ Mumps

• 1910s - Epidemic meningitis

• 1918 - Spanish flu (8 studies, 1703 patients)

• 1924 - Chickenpox

• 1935 - Measles

• 1944 – Whooping cough

• WWII – Measles/Hepatitis outbreaks

• 1961 - Smallpox

• 1966 - Bolivian hemorrhagic fever

• 1984 - Lassa fever (Nigeria)

• 1986 – Junin virus (Argentina) 4433 cases

• 1999 - Ebola (reduce mortality 80% to 13%)

• 2003 - SARS

• 2007 - H5N1

• 2009/10 – Human Swine Flu H1N1

Introduction of 
antibiotics
1940 Penicillin

1960-1990 
Development of 
immune globulin

Renewed interest 
in plasma therapy
since 1980s

PLASMA THERAPY 
Early 1890s
Convalescent 
plasma protect 
against bacteria & 
toxin





Hung IF et al. Chest 2013;12-2907 



The Effectiveness of Convalescent Plasma and H-IVIG for the 
Treatment of Severe Acute Respiratory Infections of Viral 
Aetiology: a Systematic Review and Exploratory Meta-analysis

Mair-Jenkins J. JID 2014



98 subjects recruited; 2011-2015; 29 academic centres
Mortality 2% vs. 10%; (HR 0.19; p=0.093)

Beigel JH et al. Lancet Respir Med 2017;5:500-11



COVID-19 Convalescent Plasma 



Convalescent Plasma Donation in HK

HK Red Cross 2020



Convalescent Plasma Therapy in Severe 
Covid-19

Ling Li, et al. JAMA;2020;324:460-470



Convalescent Plasma Therapy

Agarwal A et al. BMJ 2020;371:m3939



A Randomized Trial of Convalescent 
Plasma in Covid-19 Severe Pneumonia

Simonovich VA et al. NEJM 2020:10:1056



A Randomized Trial of Convalescent 
Plasma in Covid-19 Severe Pneumonia

Simonovich VA et al. NEJM 2020:10:1056



REGN-CoV2 Antibody Cocktail

• Two monoclonal Ab: REGN10933

and REGN10987

• Derived from humanized mice 
and human convalescent plasma

• Ab against SARS-CoV-2 spike 
protein

• Two Ab to prevent rapid 
mutational escape

• RECOVERY trial

Hansen J et al. Science 369;1010-1014
Baum A et al. Science 369;1014-1018



Tocilizumab (anti-IL6)

Guaradldi G et al. 2020 Lancet Rheumatology
Stone JH et al. NEJM 2020



Anticoagulant treatment in Covid-19

Tang N et al. J Thromb Haemost 2020



Treatment Dose Anticoagulant with In-
Hospital Survival in Patients with Covid-19

Mortality 29.1% vs 62.7%

Paranjpe I  et al. J Am Coll Cardiol 2020



Heparin as a therapy for COVID-19: 
current evidence and future possibilities

Coagulopathy
1. Thrombocytopenia
2. Prolonged PT and aPTT
3. Raised D-dimer and fibrinogen
4. Endothelial injury, microangiopathy

Adverse effects
1. 10-15% bleeding risks
2. Heparin induced thrombocytopenia Hippensteel JA et al. Am J Physiol Lung Cell Mol Physiol 2020



Ongoing Heparin Trial in Covid-19

Clinicaltrial.gov 2020
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Conclusions



Conclusion

Antivirals

• More robust multicenter trials with 
similar ICU support needed

• Early commencement of 
combination of antiviral treatment

• Prevention of deterioration

• Focus in high risk population and 
elderly

• Profile in viral load and 
inflammatory markers

• Novel antiviral therapies

Vaccines

• Long-term efficacy of vaccines

• Safety profile

• Viral mutations

• Combination of vaccine antigens



You’ll Never Walk Alone!
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