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COVID-19 Trends for planet earth Jan – April 2020



Daily COVID-19 Cases Reported in South Carolina - March 1 – May 2

From: https://www.scdhec.gov/infectious-diseases/viruses/coronavirus-disease-2019-covid-19/sc-testing-data-projections-covid-19
(Acessed May 4, 2020)



Daily COVID-19 Cases Reported in South Carolina: March 1 – May 2
Schematic Look at three (3) phases observed in the epi-curve to-date

From: https://www.scdhec.gov/infectious-diseases/viruses/coronavirus-disease-2019-covid-19/sc-testing-data-projections-covid-19
(Acessed May 4, 2020)

March 1 – March 15
March 16 – April 1
April 2 – May 2  => ~ 175 cases per day x 7 = ~1225 per week)

about:blank


Table but not title from: 
https://www.scdhec.gov/infectious-diseases/viruses/coronavirus-disease-2019-covid-19/sc-testing-data-projections-covid-19
(Acessed May 4, 2020)

Little change 
noted or 
expected in this 
short time 
period… i.e. 
about 1,100 to 
1,200 cases per 
week.  Future 
longer-term 
trends likely of 
course to differ 
for many 
reasons!

Observed and Projected SC COVID-19 Cases by Week with Focus on March 29 – May 16

https://www.scdhec.gov/infectious-diseases/viruses/coronavirus-disease-2019-covid-19/sc-testing-data-projections-covid-19
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South Carolina COVID-19 Cases:  March 1 - May 5   (N=6936)







COVID-19 
Where are you?





https://scdhec.gov/health-
professionals/south-carolina-health-alert-
network-han
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Beaufort County: COVID-19 Case Reports March 1 - May 4  (N=270)
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Charleston County: COVID-19 Case Reports March 1 - May 4  (N=460)
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Fairfield County: COVID-19 Case Reports March 1 - May 4  (N=71)
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Greenwood County: COVID-19 Case Reports March 1 - May 4  (N=57)
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R. Ball, MD MPH  FACP

Respiratory Droplets v “Airborne” ?   “cough cloud”

Duration of infectivity
1-2 hours (more on some fomites) 6-12 hours (? 1-2 days) ??? weeks++

Size of droplets (diameter)
1-2 mm 0.1-1mm 0.1-.001mm ~1-5 microns

Distance of droplets from mouth
~6 feet 12-15 feet ? ??

Droplet size Role in transmission Transmission Duration in the air

Larger Likely more important Typically 1-6 feet Less time (fall to the ground)

Smallest Likely less important Can float farther More time (may stay suspended)
Eric Brenner MD



Worrisome morbidity and mortality 
statistics and epi-curves… ?

Wouldn’t a bit of COVID-19 humor be 
helpful ?







TheState: May 1 2020



If the spread of the new coronavirus isn’t halted, it could infect 60 per cent of the world’s 
population and kill 1 in 100 of those infected – around 50 million people.

This is what Gabriel Leung, chair of public health medicine at Hong Kong University, told The 
Guardian newspaper on 11 February. Is he right? The short answer is that no one knows, 
because there are many things we still don’t know about the virus.

www.newscientist.com/article/2233085-could-the-
new-coronavirus-really-kill-50-million-people-
worldwide/



www.newsweek.com/trump-jr-says-democrats-hope-coronavirus-kills-millions-americans-so-it-will-end-donald-trumps-1489761

Oops…. Is this what we want?  
Matters of public health becoming 
matters of partisan politics?











Classification of Viruses According to their
Nucleic Acid Genome (and a few examples)

DNA RNA

Single

Double

Nucleic 
Acid 

Strands

Nucleic Acid Composition

Smallpox
Herpes viruses

Parvovirus

Rotavirus

Polio virus    (+RNA)
Ebola virus    (-RNA)
Corona virus (+RNA)



www.vershatutorials.org/virus-classification-and-structure/

Morphology of RNA Viruses



Virus Group Antigenic Types Percentage of Cases

Rhinovirus 100+ 40-50

Coronaviruses 5 10-15

Parainfluenza virus 5 5

RSV 2 5

Influenza (*) 3 25-30

Adenovirus 51 5-10

Metapneumovirus 2 5

(*) Multiple subtypes

Viruses Associated with the Common Cold
(Adapted from Mandell 7th Ed. 2010)



SARS: Severe Acute Respiratory Syndrome
(Wikipedia Notes)

• On 16 November 2002, an outbreak of severe acute respiratory syndrome (SARS) began in 
China's Guangdong province, bordering Hong Kong. A farmer in the Shunde district of 
Foshan County was likely the first case of infection. 

• The People's Republic of China notified the WHO about this outbreak on 10 February 2003, 
reporting 305 cases including 105 health-care workers and five deaths. Later it reported 
that the outbreak in Guangdong had peaked in mid-February 2003. However, this appears 
to have been false because subsequently 806 cases of infection and 34 deaths were 
reported.

• Early in the epidemic, the Chinese Government discouraged its press from reporting on 
SARS, delayed reporting to WHO, and initially did not provide information to Chinese 
outside Guangdong province, where the disease is believed to have originated.

• Also, a WHO team that travelled to Beijing was not allowed to visit Guangdong province for 
several weeks.This resulted in international criticism, which seems to have led to a change 
in Government policy in early April. 



Reuters:  Workers disinfected the streets in Gangzhou after China 

mobilized squads to help prevent the spread of SARS. Around the world 

health experts have stepped up efforts to contain the disease.

Raises question 
about which 
“preventive” or 
“control” measures 
really are or are 
not helpful or 
effective?



AP:  In a ward at Sunnybrook and Womens Hospital in Toronto, a 

nurse waits outside the door of a patient diagnosed with the illness.



Agence France-Presse- Journalists looked through a window 

at SARS patients in an isolation ward of a hospital in Beijing.



Paul Hosefros/The New York Times Dr. Anthony S. Fauci, director of the National Institute of 

Allergy and Infectious Diseases at the National Institutes of Health left, and Dr. Julie L. 

Gerberding, director of Centers for Disease Control and Prevention, commented on current 

conditions at a congressional hearing. On the screen, rear, is Dr. David Heymann of the World 

Health Organization.



Associated Press: Fear of the disease (SARS) kept jewelers from Hong 

Kong, Singapore and China from filling their showcases at a watch and 

jewelry fair in Zurich, Switzerland, on April 3.



Reuters:  A Taiwanese woman put 

a mask on her kitten to protect her 

against SARS. Taiwan's health 

department has banned all people 

with SARS from entering or 

leaving the island.



AP-- Mannequins in a clothing shop display in Hong Kong. 



MMWR May 9, 
2003 / Vol. 52 
/ No. 18 - I

… relates to the notion 
of “super-spreaders”…. 
i.e. cases who account 
for a disproportionately 
large amount of 
pathogen transmission 
in certain contexts.



Prevalence of IgG antibody to SARS-CoV in Animal 

Traders - Guangdong Province, China 2003

MMWR, October 17, 2003  / Vol 52 / No. 41 - I



MMWR, October 17, 2003  / Vol 52 / No. 41 - II

No seropositive subjects had had SARS or atypical pneumonia!!



Banded linsang civet

Banded palm civet

Masked palm civet
Malay civet or Tangalung 

Some of the many civet flavors



So… SARS 
Coronavirus 
transmission 
halted by mid-
June in 2003. 

Will COVID-19 
also vanish by 
summer?  



April 21, 2003 April 21, 2003 May 5, 2003



And what about the MERS Coronavirus!?
Did it spread from the “Middle-East” to the USA?



Countries in or near the Arabian Peninsula that have reported MERS cases: 
Bahrain, Iran, Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi Arabia, United 
Arab Emirates (UAE), and Yemen.

Countries outside of the Arabian Peninsula with travel-associated MERS 
cases: Algeria, Austria, China, Egypt, France, Germany, Greece, Italy, 
Malaysia, Netherlands, Philippines, Republic of Korea, Thailand, Tunisia, 
Turkey, United Kingdom (UK), and United States of America (USA)

Since MERS was Identified in 2012… 
Where have Cases been Seen?



The Path of Two 
MERS Cases to 
the United 
States

https://time.com/
97732/what-is-
mers-what-you-
need-to-know/



Example of a MERS-COV 
Infographic

https://www.123rf.com/photo
_43129263_stock-vector-mers-
cov-middle-east-respiratory-
syndrome-coronavirus-
infographic-vector-illustration-
.html



Time Magazine Cover: 
October 13 , 2014





Based on data from: 
http://www.cdc.gov/vhf/ebola/resources/distribution-map.html

36 Years of Ebola in the World!

Ebola: 2786 cases over the past 38 years => ~73 cases per year!

Tuberculosis: 8 million TB cases & ~1,000,000 deaths/year
21,900 cases & ~2,700 deaths/day

900  cases & ~1,000 deaths/hour





Ebola Cases Treated to Date in the USA
(Some details “unofficial” …. just gathered from news media and web sites)

CFR = 2/10 = 20%

Avg LOS for survivors: 19 days (8-40)

N Name Profession Citizen Sex Infected in Onset Arr. USA Hospital Admit Discharge LOS Outcome

1 Kent Brantley Physician USA M Liberia 27-Jul-14 2-Aug-14 Emory 2-Aug-14 21-Aug-14 19 Recovered

2 Nancy Writebol Missionary USA F Liberia 27-Jul-14 5-Aug-14 Emory 5-Aug-14 19-Aug-14 14 Recovered

3 Rick Sacra Physician USA M Liberia 3-Sep-14 5-Sep-14 Nebraska 5-Sep-14 25-Sep-14 20 Recovered

4 Unk Physician USA Unk Sierra Leone Unk 9-Sep-14 Emory 9-Sep-14 19-Oct-14 40 Recovered

5 Eric Duncan Visitor Liberia M Liberia 24-Sep-14 20-Sep-14 Dallas 28-Sep-14 8-Oct-14 10 Died

6 Ashoka Mukpo NBC Camera USA M Liberia 2-Oct-14 6-Oct-14 Nebraska 6-Oct-14 25-Oct-15 19 Recovered

7 Nina Pham Nurse USA F USA 12-Oct-14 --- NIH (MD) 12-Oct-14 24-Oct-15 12 Recovered

8 Amber Vinson Nurse USA F USA 14-Oct-14 --- Emory 14-Oct-14 22-Oct-15 8 Recovered

9 Craig Spencer Physician USA M Guinea 23-Oct-14 17-Oct-14 Bellevue 23-Oct-14 11-Nov-14 19 Recovered

10 Martin Salia Physician Sierra Leone M Sierra Leone 6-Nov-14 15-Nov-14 Nebraska 15-Nov-14 17-Nov-14 2 Died

11 Unk HCW (PIH) USA M Sierra Leone NIH (MD) 13-Mar-15

3 cases for whom results of extensive community contact 
investigation have been published in the MMWR



http://www.washingtonpost.com/news/to-your-
health/wp/2014/09/16/ebola-survivor-kent-brantly-
met-with-president-obama-in-the-oval-office/

September 16, 2014









And on now to:

• Coronaviruses: (the name of a whole family of viruses)
• SARS-CoV-2 (the name of the virus in question)
• COVID-19 (the name of the disease it causes)





Beijing

Shanghai

HongKong

Hubei 
Province





NYT Feb 2, 2020



NYT Feb 3, 2020

Hospital Construction  
Wuhan Jan 24, 2020



NYT Feb 3, 2020

Hospital Construction  
Wuhan February 2, 2020



NYT 2/4/2020



NYT 2/25/2020



NYT 2/26/2020



NYT 2/27/2020



NYT 2/27/2020



NYT 2/28/2020



OK OK!  Enough about disease 
and politics and such….

How about something pleasant 
we can all enjoy such as sports?



Some Past Olympic Games

1932 Los Angeles
1936 Berlin
1940    
1944
1948 London
1952 Helsinki
1956 Melbourne

. . . . . . . 
2016 Rio de Janeiro
2020 

Thus…. In memory the 
Olympic Games have only 
been stopped by:
• * (Zika… almost in 2016)

• World War II, and by
• SARS-CoV-2



Perspectives on Epidemic Infectious Disease and 
Mass International Gatherings

• 2020 Summer Olympics in Tokyo…. and Coronavirus!

• 2016 Summer Olympics in Brazil…    and Zika virus!

• 1987 and 2000 The Hajj in Mecca…   and Meningococcal 
meningitis!

• 1972 Hajj in Mecca…. and subsequent reintroduction of smallpox 
into Europe!



The annual Hajj in Mecca 
(Saudi Arabia)… pilgrims 
from all over the world. 

Hard to maintain much 
“social distancing”!



Olympic Stadium Crowds 
of people from all over 
the world (London 2012)

… and how about “social 
distancing here?”



… and a typical nice crowd of 
family and friends at a spring 
college graduation!



www.livescience.com
/new-coronavirus-
compare-with-
flu.html 2/28/2020

http://www.livescience.com/new-coronavirus-compare-with-flu.html


https://www.cdc.gov/flu
/about/burden/prelimin
ary-in-season-
estimates.htm
(2/28/2020)

https://www.cdc.gov/flu/about/burden/preliminary-in-season-estimates.htm


Estimated Range of Annual Burden of Flu
United States, 2010-11 through 2017-18 Influenza Seasons

The burden of influenza disease in the United 
States can vary widely and is determined by a 
number of factors including the characteristics of 
circulating viruses, the timing of the season, how 
well the vaccine is working to protect against 
illness, and how many people got vaccinated. 
While the impact of flu varies, it places a 
substantial burden on the health of people in the 
United States each year.

CDC estimates that influenza has resulted in 
between 9 million – 45 million illnesses, between 
140,000 – 810,000 hospitalizations and between 
12,000 – 61,000 deaths annually since 2010. https://www.cdc.gov/flu/about/burden/index.html



https://www.cdc.gov/flu/weekly
/index.htm#ILIActivityMap



https://www.cdc.gov/flu/weekly
/index.htm#ILIActivityMap



https://www.cdc.gov/flu/weekly
/index.htm#ILIActivityMap

?



Flash mini-look-back tp the great 
influenza pandemic of 1918



MMWR July 30, 1999









What lessons to be gained  -- or 
at least food for thought ! --
from this careful document 
regarding “Community 
Mitigation” of an illness that so 
resembles that produced by 
COVID-19!?





Emerging Infectious Diseases
(Just a few examples)

• Pandemic Influenza: 1918

• Ebola in Zaire:  1976

• HIV in the USA:  1981

• WNV in the USA: 1999

• SARS: Hong-Kong 2003

• Ebola in West Africa: 2014

• Zika in Western Hemisphere: 2016

• COVID-19: China 2020



What are “Emerging Infectious Diseases”

• New diseases (previously unknown

• HIV 1981

• Ebola 1976

• COVID-19 (2019-2020)

• Old diseases…. But “up to new tricks”

• WNV appearance in the Western Hemisphere  (1999)

• Multi-drug resistant Tuberculosis (MDR-TB)  (~ 1990s)

• Extensively-drug-resistant Tuberculosis (XDRTB)  (~2000s)



www.nature.com/articles/nature02759



Published in Nature 
7/4/2004



WWW.CDC.GOV/EID





Conceptual Perspectives on the “stages” of SARS-CoV-2 Infection (*)  

      Stage

 1  Asymptomatic

2  Presymptomatic

3  Mild illness

4  Moderate illness

5  Hospitalization

6  ICU & Ventilator

7  Dying 

IInfected

+

+

+

+

+

+

+

May transmit virus 

to the community 

at this stage

Possibly

Possibly

Yes

Yes

No

No

No

May transmit 

to HCWs at 

this stage

No

No

No

Yes

Yes

Yes

Yes

(*) Note: though the table is broadly useful conceptually, several individual cells merit nuanced discussion!  

Likely to be 

"counted" as 

a case

No

Possibly later

No

Yes

Yes

Yes

Yes

Ill

-

-

+

++

+++

++++

+++++

Seen by a 

doctor at 

this stage

No

No

No

Yes

Yes

Yes

Yes



Questions for the Coming Months - 1

• Continued global transmission… Geography? Extent?

• Transmission interruption as with SARS in 2003?

• N. hemisphere transmission halt in the summer (cf. flu!?)

• Epidemiologic and serological studies to help assess the 
“pyramid” & natural Hx

–E.g. evaluation of infections => cases => hospitalizations 
=>deaths

• Eventual effectiveness of antiviral drug trials?

• Eventual (e.g. 1-2 years) vaccine development? => Exploding 
Research Ongoing Already



NYT May 2



By David E. Sanger et al.  NYT  May 2, 2020

WASHINGTON — Four months after a mysterious new virus began its deadly 

march around the globe, the search for a vaccine has taken on an intensity 

never before seen in medical research, with huge implications for public health, 

the world economy and politics.

Seven of the roughly 90 projects being pursued by governments, 

pharmaceutical makers, biotech innovators and academic laboratories have 

reached the stage of clinical trials. With political leaders — not least President 

Trump — increasingly pressing for progress, and with big potential profits at stake 

for the industry, drug makers and researchers have signaled that they are moving 

ahead at unheard-of speeds.

But the whole enterprise remains dogged by uncertainty about whether any 

coronavirus vaccine will prove effective, how fast it could be made available to 

millions or billions of people and whether the rush — compressing a process 

that can take 10 years into 10 months — will sacrifice safety.



The world is experiencing a major pandemic with a high mortality. One can hope that the outbreak 
will end spontaneously after most people are infected, but the SARS-2 coronavirus may become 
endemic and continue to cause cycles of respiratory disease and fatal pneumonias. 

A vaccine that is shown to give immunity is the only practical way of preventing the virus from 
continuing to cause widespread serious and often fatal illness and economic destruction. Developing 
one and distributing an effcacious vaccine as quickly as possible is a moral imperative for the world. 

Vaccine development is usually a long process, requiring years to move from animal tests to a series 
of human trials to regulatory licensure. Safety of a vaccine must be confirmed by extensive animal 
work, followed by the inoculation of dozens of humans, then escalating to thousands. 

The demonstration of efficacy normally depends on collecting and comparing cases in thousands of 
individuals who randomly receive vaccine or placebo [1]. That process normally takes months to years, 
during which SARS-2 will infect and possibly kill millions. Acceleration of that standard process is 
necessary.

Extraordinary Diseases Require Extraordinary Solutions
By Stanley Plotkin



Might it be necessary to evaluate VE by having 
persons volunteer to be (i) vaccinated and then 
(ii) purposely exposed to the virus!  

This approach to rapidly demonstrate VE could 
save countless lives…. but raises consequential 
ethical issues!?



Questions for the Coming Months - 2
• Global economic impact: transient or long-term?

• Societal impact (e.g. Quarantines? Business and school closings? 
Tourism? Cruises? Tokyo 2020 summer Olympic Games?)

• Local, state, federal and international decisions about “how 
rapidly to reopen society”…
– Possible tug o’war between (i) interest in reducing transmission => 

avoiding many illnesses and saving lives vs. (ii) need to avoid a 
tremendous economic catastrophy which would have both short and 
long-term consequences

• In longer run… question as to whether we will return to the same 
“normality” we have known for the past 50+ years… or will society 
be changed as a result of this pandemic?



But alongside the displays of liberation, and for years after, American cities and towns seem 
likely to see untold scars of both the pandemic and the depression-like recession. On the 
nation’s current trajectory, one of the most probable post-Covid future scenarios in our cities 
is stark austerity, with empty coffers for the very services and qualities that make for an 
appealing urban life — well-paying jobs, robust public transportation, concerts, museums, 
good schools, varied restaurants, boutiques, well-swept streets, and modern office space. 
There will be hopping pockets of the old days with adjustments for pandemic safety, but for 
years, many businesses could be shuttered and even boarded up, unable to weather Covid-19 
and the economic downturn. Joblessness will be high, and many of the arts may go dark.

https://marker.medium.com/this-looks-like-a-depression-not-a-recession-16a123f966d8
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But alongside the displays of liberation, and for years after, American cities and towns seem 
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https://marker.medium.com/this-looks-like-a-depression-not-a-recession-16a123f966d8


And… what 
collective sense of 
purpose do we have 
regarding the 
importance of 
“social distancing” ?



To promote “social distancing” 
Governors have closed schools… 
and beaches… and restaurants… 
and more.

The disease + these “closures” have 
resulted in tremendous loss of jobs, 
wages, access to food and… “sense 
of loss of freedom” in our “land of 
the free”.

These “government closures” have 
thus now also prompted 
increasingly vocal protestors… who 
complain of government tyranny!

COVID-19 and 
Government Tyranny



https://www.pbs.org/newshour/world/imf-cancels-debt-
payments-for-6-months-for-25-poor-nations





“We are not only facing a global health pandemic but also a global humanitarian 
catastrophe,” David Beasley, a former South Carolina governor who is executive 
director of the United Nations World Food Program, warned the Security Council 
this week. “We could be looking at famine in about three dozen countries.”

The world, he said, faces its most serious humanitarian crisis since World War II.
Developing countries have enormous vulnerabilities, such as overcrowded slums 
and health systems in which doctors are scarce and ventilators almost nonexistent. 
Ten countries in Africa have no ventilators at all. 

Another pandemic is looming on the 
heels of the coronavirus: a pandemic of 
starvation, illiteracy and poverty.



Questions for the Coming Months - 3
• Given the global Infectious Disease Challenges we have seen just in 

the past 100 years….

– What type of “preparedness” should be maintained in anticipation  of 
recurrent global epidemic crises?

– Who will provide what expertise and do what type of planning?

– In the US: who will pay? (US Federal funds vs State funds?  International 
donors?)

– Globally, what institutions will lead the way

• Individual Governments ?

• The G-8 ?

• The World Health Organization ?

• A new organization built from scratch for this purpose?



Thus… what Manner of Issues are Raised by the 
Unfolding COVID-19 Pandemic ?

• Medical care

• Epidemiological

• Public Health

• Economics

• Legal

• Ethical

• Disparities (USA & Global)

• Role of Governance, 
Planning and Response at 
Different Levels
– Local ?

– state ?

– Federal ? 

– International ?



Thank you !
• Comments?
• Questions?
• Discussion?

www.cdc.gov

www.dhec.sc.gov

https://coronavirus.jhu.edu/

P.S. Those interested may consider enrolling in USC’s new GIC-765: A special semester-
long multidisciplinary  course covering all aspects of COVID-19 disease!  


