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This virus IS:

SARS-CoV-2

for severe acute respiratory
syndrome coronavirus 2

The disease caused by this
virus is called:

COVID-19

http://who.int



What Is a coronavirus?

Coronaviruses are a group of viruses
that cause several diseases In
mammals and birds.

In humans, coronaviruses cause
respiratory infections that are usually
mild, including some cases of the
common cold.

Some coronaviruses cause serious
diseases in humans.

Computergenerated model

SourceCoronavirupage on Wikipedia.org, accessed 3/14/2020



The Initial Outbreak
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4 Unusual cases of pneumonia
(3 in the same family) noticed by Huanan Seafood 2019-nCoV
Jixian Zhang, MD, in HICWM Hospital Market closed identified

Dr Zhang reported unusual
pneumonia cases to the
local CDC

3 More cases of
pneumonia found in HICWM
Hospital (for a total of 7)

Wuhan Health Commission
alerts National Health
Commission and China CDC,
and WHO is notified

Active case finding
begins in Wuhan City

Jan 12,2020
Jan 13, 2020
Jan 14, 2020
Jan 15, 2020
Jan 16, 2020
Jan 17,2020
Jan 18, 2020
Jan 19, 2020

-

2019-nCoV
sequences
first
shared

2019-nCoV test
kits first available

Jan 21,2020 =
Jan 22,2020

» Jan 23, 2020

» Jan 24, 2020

—> Jan 20, 2020

COVID-19
aClass B

notifiable
disease

Wuhan City
shut down

Another 15
cities shut
down

Jan 25, 2020
Jan 26, 2020
Jan 27,2020

Jan 28, 2020

Feb 1, 2020

Jan 29, 2020 —I
Jan 31, 2020 —
Feb 2, 2020 —%
2020 —
Feb 5, 2020 V1
Feb 7, 2020 2

Jan 30, 2020

WHO declares “public
health emergency of
international concern”

Lunar New Year
national holiday

Feb 4, 2020
Feb 6, 2020
Feb 8, 2020

Nationwide mandatory
extended holiday

Feb 9, 2020 ==

2020 h
=

Feb 11,2020

Feb 10,

Wu, Zunyou, and Jennifer M. McGoogan. "Characteristics of and important lessons from the coronavirus disease 2019 (COVID-19) outbreak in China: summary of a
report of 72 314 cases from the Chinese Center for Disease Control and Prevention." Journal of the American Medical Association (2020).



The symptoms of coronavirus disease [COVID-19| [QEaiE

The most common signs and symptoms of 55,924 laboratory confirmed cased of COVID-19. in Data
Reported from China in the period up to February 22, 2020

Fever

87.9%

Dry cough 67.7%

Fatigue 38.1%

Sputum production

Sputum is a thick mucus coughed up from the lungs

Shortness of breath

‘Dyspnoe

33.4%
18.6%

Muscle pain or joint pain

‘myalgia’ or ‘arthralgia

14.8%

Sore throat 13.9%

Headache

Chills

13.6%

11.4%

Nausea or vomiting 5%
Many of the most common symptoms are shared with those of the flu or cold.
4.8% So it is also good to know which common symptoms of the

flu or the common cold are not symptoms of COVID-19.
3.7% COVID-19 infection seems to rarely cause a runny nose.

Nasal congestion

Diarrhoea

Data source: World Health Organization (2020). Report of the WHO-China Joint Mission on Coronavirus Disease 2019 (COVID-19). Symptoms in fewer than 1% are not shown.
OurWorldinData.org - Research and data to make progress against the world'’s largest problems. Licensed under CC-BY by the authors.



Coronavirus [COVID-19]: the severity of diagnosed cases in China [SaWJ

Descriptions of 44,415 confirmed cases of COVID-19 nationwide in China. in Data
Included are confirmed cases in the early period of the outbreak of the disease up to February 11, 2020.

5% Critical cases

Critical cases include patients who suffered respiratory failure, septic shock,

and/or multiple organ dysfunction/failure. M 0 St O k eV e n I f i n fected

2.3% of all cases died

1,023 of the 44,415 infected people, for which
the breakdown is shown on the right, died.
The case fatality rate is therefore 2.3%.

14% Severe cases But some will NOT be ok

Severe cases include patients suffer from shortness of breath,
respiratory frequency = 30/minute, blood oxygen saturation <93%,
Pa02/FiO2 ratio <300, and/or lung infiltrates >50% within 24-48 hours.

Who is at higher risk?

81% Mild cases AOlder adults (see next slide)

Mild cases include all patients without pneumonia

or cases of mild pneumonia. AThose W|th Chr0n|C Condltlons

AHeart disease
ADiabetes
ALung disease
AOther?

Source: cdc.gov

Cases that were not identified and not diagnosed

Data source: Novel Coronavirus Pneumonia Emergency Response Epidemiology Team. Vital surveillances: the epidemiological characteristics of an outbreak of 2019 novel coronavirus
diseases (COVID-19)—China, 2020. China CDC Weekly. Case counts: 36,160 mild cases; 6,168 severe cases; 2,087 critical cases.
OurWorldinData.org — Research and data to make progress against the world’s largest problems. Licensed under CC-BY by Hannah Ritchie and Max Roser



COVID-19 fatality vs. age

COVID-19 Fatality Rate by AGE Early case fatality rates by
Death rate ) age group in China. Data
15% 188% | through February 11, 2020.

Source: The Novel Coronavirus Pneumonia Emergency
12% Response Epidemiology Team. The Epidemiological

Characteristics of an Outbreak of 2019 Novel
Coronavirus Diseases (COVID-19) i China, 2020.
China CDC Weekly, 2020, 2(8): 113i 22.

9%
0 .
8.0% Retrieved on Wikipedia.org Coronavirus_disease_2019
page on 3/14/2020.

6%
nF | i o
3.6% at a ty Rateo
3% deaths from disease
1.3% - - x 100
. 370 diagnosed disease cases
02% 02% 0.2% 0.4% -
0 — I — |
10-19 20-29 30-39  40-49 50-59 60-69  70-79 80+ So it may decrease as we

Age find non-critical cases




COVID-19 is not like seasonal flu!

Case tatdllty rates CO\ lD 19 vs. US Seasonal Flu Our World

cific to a location and time. It ted by dividing the total number of deaths from a disease by the number of confirmed cases

Se rata “f’\ at

6%
4to /-times
higher than the fiu

Seasonal Flu COVID-19

Case fatality rates for the influenza season 2018-19 in the USA. Case fatality rates for the COVID-19 outbreak in China,
for the period up to February 11, 2020.

Symptomatic cases are calculated based on models which aim to account for
underreporting - hgures based on medical visits are therefore also shown in square
brackets, which may be a closer comparison to COVID-19 case fatality rates.

2.3%

12 to 24-times
higher than the flu

0.8% [illnesses]
1.4% [medical visits]

1.3%

Pto 21-bmeas
higher than the flu

o0 . 01.3%
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Data Ve Y ONS 5 Pneumonia Emergency Respanse | pider “a sveillanees: the &g | racternst fa ithreak of novel covonavirus diseases [COVID-19—China, 20 hina CI Weekly

wenza data s sourced from thed terst Jisease Control and Preventic

QurWorldinData.org - Research and data to make progress against the world's largest problems. _icensed under CC-BY by the authors H



How does COVID-19 spread?

AI' he infection spreads from person to
person via respiratory droplets, usually
through coughing and sneezing

/ﬁBesides direct person-to-person
transmission, virus particles from one
person can land on a surface and later be
picked up by another person




Science

JOURNALS RVAAAS

RESEARCH ARTICLE

Substantial undocumented infection facilitates the
rapid dissemination of novel coronavirus (SARS-CoV2)

Ruiyun Li"*, Sen Pei%"', Bin Chen®", Yimeng Song*, Tao Zhang®, Wan Yang®, Jeffrey Shaman?*
+ See all authors and affiliations

Science 16 Mar 2020:
eabb3221
DOI: 10.1126/science.abb3221

Abstract

Estimation of the prevalence and contagiousness of undocumented novel coronavirus (SARS-
CoV2) infections is critical for understanding the overall prevalence and pandemic potential of
this disease. Here we use observations of reported infection within China, in conjunction with
mobility data, a networked dynamic metapopulation model and Bayesian inference, to infer
critical epidemiological characteristics associated with SARS-CoV2, including the fraction of
undocumented infections and their contagiousness. We estimate 86% of all infections were
undocumented (95% CI: [82%—-90%]) prior to 23 January 2020 travel restrictions. Per person,
the transmission rate of undocumented infections was 55% of documented infections ([46%—
62%]), yet, due to their greater numbers, undocumented infections were the infection source
for 79% of documented cases. These findings explain the rapid geographic spread of SARS-
CoV2 and indicate containment of this virus will be particularly challenging.

Infection by asymptomatic
orpre-sympt omati c
spreaderso i s
chall engeé

NnNWe esti mate t hat

I nfecti ons were u
(prior to 1/23/2020 Wuhan lockdown)

AUndocumented 1 nf
the infection source for 79% of
documented casesa



SARS-CoV-2 survives on common surfaces
(but importance for transmission still unclear)
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van Doremalen, Neeltje, Trenton Bushmaker, Dylan Morris, Myndi Holbrook, Amandine Gamble, Brandi Williamson,
Azaibi Taminet al . nRnAer osol and -19 (SARSaCo\¢2) @ipared td SARSFCo¥-1 . 6tiCo V
New England Journal of Medicine, March 17, 2020.
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@ Coronavirus COVID-19 Global Cases by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University (JHU)

Total Confirmed

Confirmed Cases by Country/Region/Sovereignty

 China
17 Italy

Iran
10 Spain
: Germany

* Korea, South

! France
23 US
Switzerland

7 United Kingdom

4 Netherlands
5 Austria
© Norway
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~ Sweden
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' Japan

20 Malaysia
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Lancet Inf Dis Article: Here. Mobile Version: Here. Visualization: JHU CSSE. Automation Support: Esri Living Atlas team and JHU APL.
Data sources: WHO, CDC, ECDC, NHC and DXY and local media reports. Read more in this blog. Contact US. FAQ.

Downloadable database: GitHub: Here. Feature layer: Here.

Confirmed cases include presumptive positive cases.
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Total Deaths

8,727

Total Recovered

83,207

countries/regions

Point level: Province/State level - China, US, Canada, Australia; Country level - other countries. All points shown on the map are based on geographic

rantraide and ara nnt

https://coronavirus.jhu.edu/map.html
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3,122 deaths 56,927 recovered
Hubei China Hubei China
2,978 deaths 5,389 recovered
Italy Iran
1,135 deaths 4,025 recovered
Iran Italy
623 deaths 1,540 recovered
Spain Korea, South
148 deaths 1,313 recovered
France France Guangdong China
84 deaths 1,250 recovered
Korea, South Henan China
71 deaths 1,216 recovered
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58 deaths 1,081 recovered
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55 deaths 1,014 recovered
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The st tuati on I n Aril zonaé tod
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Testing at ASPHL for COVID-19 in
Arizona COVID-19 Cases in Arizona Arizona Level of
Community COVID-19
Private Laboratory 13 Spread
Number of Positive 15
Arizona State Public Health Laboratory 14
Number of Pending 102
Total Cases 27 . . .
Arizona Community Risk
Number of Ruled-Out 148 Total Deaths 0 Low with some areas of
heightened risk
:Individua\s will be counted in the category that their positive test was Date Updated: 3/18/2020
irst reported from.
Number of People Tested 265
This is NOT the total number of tests that have .
been conducted in Arizona as it does not B Ut we kn ow th at we are Sevel’e|y un d ersam p I n g
include tests at private labs. The number of
COVID-19 cases DOES include these private lab T h er e | S a I ar g e nNum b er 0 f
tests.

la Y



The national situation i today and beyond

.......................................................................................................... . A Growth in most countries is exponentia|
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In the outbreak of an epidemic early counter measures are important

Their intention is to ‘flatten the curve’: to lower the rate of infection to spread out the epidemic.
This way the number of people who are sick at the same time does not exceed the capacity of the healthcare system.

Development of the pandemic
without measures that slow

the rate of infection.
: Goal: Flatten the Curve!
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[Q] [ ] [ ]
(@]
——
(@]
| -
(O]
0
=
2
e
=
©
)
* The capacity is determined by the number
of doctors, nurses, hospital beds, intensive
care units and more.
* The capacity can change during an epidemic,
for example when healthcare workers might be
sick or in quarantine or more resources become
avai\able.l
Capacity of the healthcare system
Development of the pandemic
with measures that slow the rate
of infection early after the outbreak.
Qutbreak Time since the outbreak

Based on the Centers for Disease Control and Prevention
OurWorldinData.org - Research and data to make progress against the world's largest problems. Licensed under CC-BY by the author Max Roser



theguardian

Coronavirusoutbreak  Japanese flu drug 'clearly effective'in

Justin McCurry in Tokyo

Wed 18 Mar 2020 07.56 EDT
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treating coronavirus, says China

Shares in Fujifilm Toyama Chemical, which developed favipiravir,
surged after praise by Chinese official following clinical trials

Coronavirus - latest updates
See all our coronavirus coverage

A Patients given the medicine in Shenzhen turned negative in a median of four days Photograph: John Minchillo/AP

Medical authorities in China have said a drug used in Japan to treat new
strains of influenza appeared to be effective in coronavirus patients,
Japanese media said on Wednesday.
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Strategy: nNSoci al Di st anc

The sooner, the better:
A Stay home
A Except for essentials (e.g., food)
A Especially if sick!
A No gatherings
A Self-isolation and quarantine
A Follow good prevention practices, for yourself and others
A www.cdc.gov/coronavirus/2019-ncov/prepare/prevention.html
A www.cdc.gov/coronavirus/2019-ncov/if-you-are-sick/steps-when-sick.html

How 1t works (i nteractive visualilzations
A For most of us:
www.washingtonpost.com/graphics/2020/world/corona-simulator/
A For modeling junkies:
http://gabgoh.github.io/COVID/
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Flatten the Curve
| t can be doneé

South Korea

Total confirmed cases of COVID-19

The starting point for each country is the day that country had reached 100 confirmed cases.
This allows us to compare the trajectory of confirmed cases between countries.

Because of limited testing the number of confirmed cases is lower than the number of total cases.
LOG

Our World
in Data
= Asia
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Total confirmed cases of COVID-19
The starting point for each country is the day that country had reached 100 confirmed cases.
This allows us to compare the trajectory of confirmed cases between countries.
Because of limited testing the number of confirmed cases is lower than the number of total cases.
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Heartening: The speed of our response
Now t hat we are responding, des

Alexis de Tocqueville (Democracy in America, 1835):

The strength of America | 1 es 1n
for the monarch to tell us what to do.

Winston Churchill (perhaps apocryphal):

NYou can al ways count on Ameri ca
t heyove triedoeverything el se.



Our grandparents were asked to go to watr.
We are being asked to sit on the couch.

We can do this!

Source: The Internet






Helpful resources
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52 2NI R | SI f { KCotord@Ertisyisebde (CORAS] Qébreak page
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6 Primary research articles froiihe Lancet
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6 NIH NIAID-lickr accounof COVIEL9-related photos



https://www.cdc.gov/coronavirus/2019-nCoV/index.html
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://asm.org/Press-Releases/2020/COVID-19-Resources
https://www.thelancet.com/coronavirus?dgcid=kr_pop-up_tlcoronavirus20
https://coronavirus.jhu.edu/?fbclid=IwAR2eks2_HcuhtQd-T-XkQqWcidPwGDBY90Gx-Mk34rZBNd4-nylf0qOCnlU
http://blog.nsta.org/2020/02/05/novel-wuhan-coronavirus-whats-the-real-story/
https://www.youtube.com/watch?v=vQskiCX9PsU&feature=youtu.be&fbclid=IwAR0_LNz6KDo_PZPwsdRzkwIerz3aq1A1glay5-mjwSBHO4sdV7_NYZUdLOw
https://www.youtube.com/watch?v=eup3_i_5uaw&feature=youtu.be&fbclid=IwAR2deRzMsai7H8sv4qJXTaWyYVtIireMhrwRJ_pePw-UWwXC_QEq4InXK1c
https://docs.google.com/presentation/d/1mY8F7kowEgz63_MyxU3WCZ6P6PxjANJWATxIgzlOOFI/edit?fbclid=IwAR1a0ZmrGLuJadKCZZGOmRyb0RpePr0ujPr1IM4w5Pl0dh9LA3l9BTEyPTo#slide=id.g7ebe33bc25c2990c_0
https://ourworldindata.org/coronavirus
https://www.flickr.com/photos/niaid/albums/72157712914621487/with/49534865371/

Helpful articlegshould be freely available)

6 New York Times 3/12/2020vhat Does Coronavirus Do to the Body?
6 New York Times 3/11/20261attening the Coronavirus Curve

5 Washington Post 3/14/2020Vhy outbreaks like coronavirus spread exponentially, and
K2g 02 GFfLaGaGSy GKS OdzNIIS¢é



https://nyti.ms/38HYt8Y
https://nyti.ms/2IDOOpC
https://www.washingtonpost.com/graphics/2020/world/corona-simulator/
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