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Table 1. Coronavirus-based diseases in animals and humans.

Virus

Disease

Effect

Ref.

TGEV
PEDV
PHEV
BCoV
RCoV

IBV

FCoV
FIPV
SW1
Bat CoV
SHC014-CoV

MHV
A59, JHMV

Gastroenteritis in pigs
Gastroenteritis in pigs
Enteric infection
Respiratory tract infection
Respiratory tract infection
Respiratory infections, renal
disease
Respiratory tract infection
Infectious peritonitis
Respiratory, acute liver
Respiratory tract infection
Risk of epidemic
Respiratory, enteric, neurological
infections
Chronic demyelination

o HCoV-229E
o HCoV-NL63
B HcoV-0OC43
B HeoV-HKU1
SARS-CoV
MERS-CoV

High morbidity, mortality
High morbidity, mortality
Diarrhea, encephalitis
Significant loss in cattle industry
Model system
Significant losses in the chicken
industry
Mild or asymptomatic
Lethal FIP
SW1 found in deceased whale
Potential threat of epidemics
Chimeric CoV presents risk

Mouse model for human disease

Mouse model for MS

Respiratory infection
Respiratory infection
Respiratory infection
Respiratory infection
SARS
MERS

[3]
[4]
[5]
[6,7]
5]
[7.,9]

[10]
[11]

[13]
[14]

[15]
[16]
[17]

15%—30% of annual common cold
Also associated with croup
15%—-30% of annual common cold
15%—30% of annual common cold
Epidemic with 774 deaths
Epidemic with 333 deaths

[18]
[18,19]
[20]
[20]
[21,22]
[23]




Novel Coronaviruses

_ SARS - CoV -1 MERS - CoV SARS —CoV - 2

When Nov 2002-July 2003 Sep 2012 - ongoing Dec 2019 - ongoing
Where Worldwide (kind of) 27 countries Worldwide
Number of cases 8096 2494 3.85 million

Case Fatality Ratio 9.6% 34.4% 6.9%

% HCWs 21% (43% Can) 0-18% 16% (NS data)



Natural roots Circulation in animal hosts Human to human transmission

g Coronavirus

MERS-CoV

Natural bat

Figure 3. Ecology of emerging coronaviruses SARS-CoV, MERS-CoV, and SARS-CoV-2 are all bat
origin coronaviruses, which cause human infections after circulation in animal hosts of civet, camel,
and pangolin.




COVID -19 Timeline

(A)

Wuhan reported 27 unknown
pneumonia cases, some had close
contact with the Huanan Seafood
Wholesale Market and seven of
them were serious cases

Huanan Seafood
Wholesale Market
was closed

@ Confirmed cases
Il Total deaths

0l uer —

The unknown pathogen
was confirmed as a novel
coronavirus by China
cDc

Wuhan confirmed 41
cases caused by the
novel coronavirus and

one of them died

Human to human
transmissions were
officially reported

1. WHO officially named this new disease

1. Ten family cluster as Coronavirus Disease 2019, abbreviated
infection cases were COVID-19; 2. ICTV named this novel
reported in Guangdong;  coronavirus as Severe acute respiratory

2. Wuhan goes into syndrome coronavirus 2, abbreviated
lock-down SARS-CoV-2

Trends in Molecular Medicine, May 2020, Vol. 26, No. 5




Figure 2. Number of confirmed COVID-19 cases, by date of report and WHO region, 30 December 2019 through 19 May 2020**

WHO region
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% ) ....WHO sit rep, 19 May 2020
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@ COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University (JHU)
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US State Level
Deaths, Recovered

28,339 deaths, 61,681

New Yorl;US

10,439 deaths, 23,496

New Jersey US

5,862 deaths,
Massachusetts US
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The concept of reproductive number (Rt or R-’naught”)

Table 1 R, Estimations from different groups

Group R, Date Source

WHO 1.4-2.5 23 Jan [20]
Majumder  2.0-3.3 Updated 27 Jan  [18]
Althaus 2.2 (90% CI 1.4-3.8) 25 Jan [21]
Tang 6.47 (95% C15.71-7.23) 24 Jan [19]
Read 3.11 (90% CI12.394.13) Updated 27 Jan  [17]
Leung 2.13 (1.92-2.31) 25 Jan [22]
Gardner 2 26 Jan [23]
Li 2.2 (95% CI 1.4-3.9) 29 Jan [15]

...for up-to-date dynamic US data visit Web site - rt.live



Stages Of Infectious Droplets And Droplet Nuclei
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Where do aerosols land?

Inspirable: 10 - 100

Um

Respirable: <10 um

Figure 3: Deposition regions of the respiratory tract for the various particle sizes!'®
—
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How does SARS-CoV-2 cause infection ?
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What are symptoms of COVID-19?

Systemic Disorders Respiratory Disorders R AP SUPINE MOBILE

o

Fever, Cough, FaFigue, ( . Rhinorrhoea, =7 » 1
Sputum Production, % Sneezing, Sore Throat P s S g
Headache o | | N ; y,

_ Pneumonia y
Haemoptysis,

Acute Cardiac Injury | /" )77\ | Ground-glass Opacities

Hypoxemia
RNAaemia, Acute

Dyspnoea, i s e Respiratory Distress
Lymphopenia | Syndrome
Diarrhoea
Loss of smell and
taste
Coagulation disorders
Kawasaki-like/toxic
shock in kids One of our cases last week

| “COVID toe” ...a typical chest X-ray




Some potential treatments for COVID-19...

Adjunctive agents
Specific anti-COVID-19 treatment

Others
Mesenchymal stem

cell treatment
Under =

development/ N ’ Ci;loroquiné7
investigation Clinical severity \
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 Convalescent
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‘Tocilizumab

Fig. 1 Summary of current adjunctive therapeutic agents used in clinical management of coronavirus disease (COVID-19). HCQ:
Hydroxychloroquine; LPV/r: Lopinavir/ritonavir.

....Mil Med Res, 2020



