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CAVEAT!

I am not THAT kind of doctor.

I study rocks.

Credit: Some slides borrowed from a presentation by 

Eric J. Simon, Ph.D. Professor, Department of Biology 

& Health Science, New England College, Henniker, NH
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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

More at the WHO site:

http://who.int



What is a coronavirus?

ÅCoronaviruses are a group of viruses 

that cause several diseases in 

mammals and birds.

ÅIn humans, coronaviruses cause 

respiratory infections that are usually 

mild, including some cases of the 

common cold.

ÅSome coronaviruses cause serious 

diseases in humans. Computer-generated model
Source: Coronaviruspage on Wikipedia.org, accessed 3/14/2020



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 Initial Outbreak





Most ok even if infected

But some will NOT be ok

Who is at higher risk?

ÅOlder adults (see next slide)

ÅThose with chronic conditions:

ÅHeart disease

ÅDiabetes

ÅLung disease

ÅOther?

Source: cdc.gov



COVID-19 fatality vs. age

Early case fatality rates by 

age group in China. Data 

through February 11, 2020.

Source: The Novel Coronavirus Pneumonia Emergency 

Response Epidemiology Team. The Epidemiological 

Characteristics of an Outbreak of 2019 Novel 

Coronavirus Diseases (COVID-19) ïChina, 2020. 

China CDC Weekly, 2020, 2(8): 113ï22.

Retrieved on Wikipedia.org Coronavirus_disease_2019 

page on 3/14/2020.

ñFatality Rateò:

deaths from disease

diagnosed disease cases

So it may decrease as we 

find non-critical cases

x 100



COVID-19 is not like seasonal flu!



How does COVID-19 spread?

ÅThe infection spreads from person to 

person via respiratory droplets, usually 

through coughing and sneezing

ÅBesides direct person-to-person 

transmission, virus particles from one 

person can land on a surface and later be 

picked up by another person



ñWe estimate that 86% of all 

infections were undocumentedéò 
(prior to 1/23/2020 Wuhan lockdown)

ñUndocumented infections were 

the infection source for 79% of 

documented casesò 

Infection by asymptomatic 

or pre-symptomatic ñsilent 

spreadersò is a major 

challengeé



van Doremalen, Neeltje, Trenton Bushmaker, Dylan Morris, Myndi Holbrook, Amandine Gamble, Brandi Williamson, 

Azaibi Tamin et al. ñAerosol and surface stability of HCoV-19 (SARS-CoV-2) compared to SARS-CoV-1.ò

New England Journal of Medicine, March 17, 2020.

SARS-CoV-2 survives on common surfaces
(but importance for transmission still unclear)



https://coronavirus.jhu.edu/map.html



The situation in Arizonaé today

But we know that we are severely undersampling

There is a large number of ñknown unknownò cases

Source: azdhs.gov



ÅGrowth in most countries is exponential

ÅU.S. is doubling every ~ 3 days; like most countries

ÅExtrapolates to (in the U.S.):

Å104 cases by this weekend

Å105 cases by the end of next week

Å106 cases by the end of the month

Å107 cases by mid-April

ÅContext:

ÅTotal U.S. hospital capacity: ca. 106 beds

ÅTotal U.S. ICU capacity: ca. 105 beds

Scenario: If 10% of cases require extended hospital care, 

then we exceed national ICU capacity by the end of the 

month, and all hospital capacity two weeks later, just with 

COVID-19 cases. And this is based only on known 

infections. This is the reason for extreme concern.

The national situation ïtoday and beyond





Goal: Flatten the Curve!



Buying time 

for science 

to find a 

solutioné



Strategy: ñSocial Distancingò 

The sooner, the better:

ÅStay home

ÅExcept for essentials (e.g., food)

ÅEspecially if sick!

ÅNo gatherings

ÅSelf-isolation and quarantine

ÅFollow good prevention practices, for yourself and others

Åwww.cdc.gov/coronavirus/2019-ncov/prepare/prevention.html

Åwww.cdc.gov/coronavirus/2019-ncov/if-you-are-sick/steps-when-sick.html

How it works (interactive visualizations)é

ÅFor most of us:

www.washingtonpost.com/graphics/2020/world/corona-simulator/

ÅFor modeling junkies:

http://gabgoh.github.io/COVID/





South Korea China

Flatten the Curve
It can be doneé



Heartening: The speed of our response 
Now that we are responding, despite confusion in DCé

Alexis de Tocqueville (Democracy in America, 1835): 

The strength of America lies in its civic institutions; we donôt wait 

for the monarch to tell us what to do.

Winston Churchill (perhaps apocryphal): 

ñYou can always count on Americans to do the right thing after 

theyôve tried everything else.ò



Our grandparents were asked to go to war.

We are being asked to sit on the couch.

We can do this!

Source: The Internet 





Helpful resources
ǒ/ŜƴǘŜǊǎ ŦƻǊ 5ƛǎŜŀǎŜ /ƻƴǘǊƻƭ ŀƴŘ tǊŜǾŜƴǘƛƻƴΩǎ Coronavirus (COVID-19) page

ǒ²ƻǊƭŘ IŜŀƭǘƘ hǊƎŀƴƛȊŀǘƛƻƴΩǎ Coronavirus disease (COVID-19) outbreak page

ǒ!ƳŜǊƛŎŀƴ {ƻŎƛŜǘȅ ŦƻǊ aƛŎǊƻōƛƻƭƻƎȅΩǎ Novel Coronavirus (COVID-19) Resources page

ǒPrimary research articles from The Lancet

ǒWƻƘƴǎ IƻǇƪƛƴǎ ¦ƴƛǾŜǊǎƛǘȅΩǎ Coronavirus Resource Center.

ǒb{¢! όbŀǘƛƻƴŀƭ {ŎƛŜƴŎŜ ¢ŜŀŎƘŜǊǎ !ǎǎƻŎƛŀǘƛƻƴύ ōƭƻƎ ά/ƻǊƻƴŀǾƛǊǳǎΥ ²ƘŀǘΩǎ ǘƘŜ wŜŀƭ 
Story?έ

ǒ5ǊΦ ±ŀƴŜǎǎŀ aƻƴƛǉǳŜΩǎ ¸ƻǳǘǳōŜ ±ƛŘŜƻ άCoronavirus disease COVID-19έ όфΥрмύ

ǒhǎƳƻǎƛǎΦƻǊƎ ¸ƻǳǘǳōŜ ǾƛŘŜƻ άCOVID-19 (Coronavirus Disease 19) - causes, symptoms, 
diagnosis, treatment, pathologyέ όмнΥнлύ

ǒDǊŜǘŜƭ Ǿƻƴ .ŀǊƎŜƴΩǎ ŜȄǘŜƴǎƛǾŜ Google document with 208 slides on coronavirus.

ǒhǳǊ ²ƻǊƭŘ ƛƴ 5ŀǘŀΩǎ Coronavirus Disease statistics page.

ǒNIH NIAID Flickr accountof COVID-19-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 articles (should be freely available)

ǒNew York Times 3/12/2020: What Does Coronavirus Do to the Body? 

ǒNew York Times 3/11/2020: Flattening the Coronavirus Curve

ǒWashington Post 3/14/2020: Why outbreaks like coronavirus spread exponentially, and 

Ƙƻǿ ǘƻ άŦƭŀǘǘŜƴ ǘƘŜ ŎǳǊǾŜέ

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